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Improved apparatus for specifying and resolving ad-
dresses of operands in a digital data processing system.
Instructions executed by the system are contained in
procedures. Addresses are calculated using a set of
architectural base addresses. Operands are represented
in the instructions by means of names. The names in-
clude immediate names, which directly specify one of
the architectural base registers and a displacement, and
table names, which specify a name table entry in a name
table associated with the procedure. The name table
entry specifies how the address of the operand repre-
sented by the table name may be derived using the
architectural base addresses-and information contained
in the name table. Each name table entry includes a
basic name table entry. The basic name table entry con-
tains a base source specifier and a base or displacement
specifier. The base source specifier specifies either one
of the architectural base addresses as a base address or
that the base address is not one of the architectural base
addresses. In the former case, the base or displacement
specifier specifies a displacement; in the latter, it con-
tains an immediate name or a table name specifying
another name table entry in the name table and the base
address is derived using the immediate name or table
name. Calculation of addresses is performed by name
processing apparatus which is responsive to the base
source specifier and the base or displacement specifier.

3 Claims, 13 Drawing Figures
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APPARATUS FOR SPECIFYING AND RESOLVING
ADDRESSES OF OPERANDS IN A DIGITAL DATA
PROCESSING SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present patent application is related to U.S. pa-
tent application Ser. No. 266,539, filed May 22, 1981,
and to U.S. patent application Ser. Nos. 301,997,
301,999, 302,000, 302,261, 302,262, 302,263, 302,264,
302,321, and 302,322, all filed on Sept. 11, 1981, and
U.S. Pat. Ser. No. 303,312, filed Sept. 15, 1981.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to digital data process-
ing systems and more particularly to digital data pro-
cessing systems characterized by one or more of the
following features:

An address space segmented into objects, so that an
address of data consists of two parts: an object
identifier specifying an object and an offset value
specifying a location within the object specified by
the object identifier.

Pointers, that is, data which represents addresses,
which may represent addresses either directly indi-
rectly. Pointers which represent addresses directly
contain addresses; those which represent addresses
indirectly contain information which the digital
data processing system uses to obtain an address.

Multiple S-languages instead of a single instruction
set. An S-language is an intermediate language
closely related to a high-level programming lan-
guage. The meaning of a given operation code in a
system with multiple S-languages depends solely
on the S-language.

Standard operation code sizes and operand syllable
sizes for all S-languages.

Instructions contained in procedures in special ob-
Jects called procedure objects. Execution of a pro-
cedure may be commenced only by a Call instruc-
tion.

Instructions which specify locations in memory for
data, an operation to be performed on the data, and
a destination location in memory for the result of
the operations, as opposed to instructions which
specify transfers between memory and registers
and operations on the contents of the registers.

Call and Return instructions which have the same
semantics and manipulate the same data structures
in all S-languages.

Base-displacement addressing from base pointers
whose values may be changed solely by the execu-
tion of Call and Return instructions.

Instructions in which operands are represented by
names, that is, indexes into data structures called
name tables containing name table entries. In order
to obtain the operand’s location, the name is re-
solved, i.e., information in the name’s name table
entry is combined with the values of the base point-
ers to produce a descriptor specifying the location,
length, and type of the operand represented by the
name.

Cache means in the central processing unit for en-
caching information required to resolve a name.

The present invention may be employed with advan-
tage in any digital data processing system having one or
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2

more of the listed characteristics and is particularly
advantageous in a digital data processing system having
several or all of the above characteristics.

2. Description of the Prior Art

The present data processing systems are an improve-
ment over certain previous digital data processing sys-
tems, hereafter referred to as the original data process-
ing systems and described more fully in U.S. patent
application Ser. No. 266,539, filed May 22, 1981. The
present and original systems have the characteristics
listed above and have a number of advantages over
traditional digital data processing systems,

Considering first the characteristics shared by the
original and present systems, the segmentation of the
address space into objects permits an address space
which is on the one hand very large, and on the other
hand divisible into private address spaces. Which users
have access to a given set of objects is determined by a
component of the digital data processing system called
the access control system.

With regard to the pointers, the existence of pointers
which represent addresses either directly or indirectly
allows the interpretation of a pointer which represents
an address indirectly to be delayed until the actual exe-
cution of the program using the pointer. Indeed, though
the value of the pointer remains unchanged, the address
derived from the value may vary in different executions
of the program.

With regard to multiple S-languages, the use of differ-
ent S-languages corresponding to different high-level
languages allows the S-language to be tailored to the
high-level language, thereby simplifying the task of
compilers and reducing the amount of S-language code
produced from a given amount of high-level language
code. The complexity of S-language code is further
reduced by the use of call and return instructions and
instructions which specify operations in terms of the
location of data in memory and the operations to be
performed on the data and by the use of names to repre-
sent operands in the instructions. Since the names refer
to name table entries containing location, length, and
type information, complicated references are possible in
spite of the simplicity of the names. The use of standard
sizes for operation codes and operand syllables in all of
the S-languages, finally, allows the construction of spe-
cialized hardware devices for parsing instructions.

The combination of uniform call and return S-instruc-
tions with base-displacement addressing from base
pointers whose values may be changed only by a call or
a return S-instruction, finally, ensures that a program’s
addressing environment remains constant throughout
the execution of a procedure and allows name table
entries to specify locations as offsets from the base
pointers.

Experience with the original digital data processing
systems of the type described above has, however, re-
vealed a number of problems and shortcomings which
reduce the speed and efficiency of execution of pro-
grams executed on such systems. These problems and
shortcomings involve pointers, names and name table
entries, the form of the S-language instructions, the
kinds of operations which an opcode in an S-language
may specify, the call and return operations, and the
resolution of names in a procedure specifying the argu-
ments with which the procedure was invoked.

Beginning with problems associated with object ad-
dressing, a pointer which directly specifies an address
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must specify both an object identifier and an offset, and
pointers must therefore contain a large number of bits.
Operations involving large pointers are therefore ex-
pensive both in terms of fetching and storing the point-
ers and in terms of processing them. While the extra
overhead involved in these operations is not important
in the infrequent cases in which a pointer specifies an
address indirectly or specifies a location in another
object, it interferes markedly with speed and efficiency
in the frequent cases in which the pointer simply speci-
fies another address in the object which contains the
pointer. Indeed, in these cases, the only relevant infor-
mation in the pointer is the offset, since the object iden-
tifier required for the pointer’s value may be obtained
from the pointer’s own address.

The problems associated with names are similar to
those associated with pointers. While a name and its
associated name table entry offers a powerful means for
dealing with complex references, no name can be re-
solved without reference to a name table entry and the
need to retrieve information from a name table entry
markedly increases the number of memory references
needed to execute a program. The problems are in-
creased by the fact that a large number of programs do
not form complex references and therefore do not need
the power provided by the use of names and name table
entires. Furthermore, the arrangement of the informa-
tion in the name table entry is crucial in a digital data
system using names, since the length of time required to
resolve a name is dependent on the number of fetches
from memory required to obtain the information in the
name’s name table entry.

The problems associated with the S-languages stem
from two main sources: first, the physical form of the
S-languages is still too complicated to allow the con-
struction of low-cost and efficient hardware parsing
devices, and second, the simplicity of the operations
described by the S-languages make it difficult to sepa-
rate certain special types of operations capable of par-
ticularly efficient treatment from other operations capa-
ble of less efficient treatment.

In the original systems, the S-languages have opera-
tion codes of a fixed size, but the operand syllables in a
given procedure may have one of a number of sizes.
Thus, the hardware parsing device must cope with
opcodes and operand syllables which differ in size and
with a number of different sizes of operand syllables.
Furthermore, it may be necessary to reset the hardware
parsing device when a call or return instruction is exe-
cuted, and it is therefore necessary to save the size of
the operand syllables in the calling procedure.

As described above, S-instructions in the original
systems specify operations in terms of an operation,
locations in memory containing operands for the opera-
tion, and a location for the result of the operation. In
certain frequent cases, in which the result of a first
operation is used immediately as an operand in a second
operation, it is more efficient to keep the result of the
first operation in the central processing unit, without
storing it in memory and retrieving it for the second
operation. S-instructions in the original systems have no
means of specifying that a result be retained in the cen-
tral processing unit or that a succeeding S-instruction
use the retained result as an operand. Consequently, the
S-instruction for the first operation must specify that the
result be stored at some location in memory and the
S-instruction for the second operation must specify that
location as the location of one of the operands. This
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results in three kinds of inefficiencies: first, additional
memory operations are required to store the result of
the first operation and fetch it for use in the second
operation. Second, additional operand syllables are
required to specify the location at which the result of
the first operation is to be stored and from which it is to
be retrieved, and third, additional memory is required
for the temporary storage of the result of the first opera-
tion.

Similarly, the use of a single Call instruction requires
the inefficient treatment of certain simple cases. At its
simplest, a call operation in the original systems requires
only the following;:

Saving FP, a base pointer specifying the calling pro-
cedure’s stack frame, SP, a pointer to the top of the
calling procedure’s stack frame, and the calling
procedure’s program counter value.

Calculating a new value for the program counter.

Constructing a new frame on the stack for the called
procedure and calculating new values for FP and
SP.

A return operation need only restore the saved values of
the program counter, FP, and SP. Other calls, however,
require the retention of much more state. Examples in
order of increasing complexity are calls to procedures
using different name tables, calls to procedures using
different S-languages, calls to procedures contained in
different procedure objects, and calls which affect the
access control system. Returns from such calls must of
course restore the retained state. In the original systems,
all Calls and Returns commence as if they are one of the
complex cases and do more than is required for the
simplest case. Since simple Calls and Returns occur
with higher frequency than the others, the result is
again slow and inefficient execution of programs.

The fact that names in the original system are nothing
more than indexes of name table entries also prevents
maximum use of encachement means for descriptors.
Many names in a procedure’s S-instructions refer to
arguments to the procedure, and these names are re-
solved by forming a descriptor from a pointer to the
argument’s location. The pointer to the argument’s
location must be formed when a call is made and as a
linkage pointer, its value will not change during the
execution of the called procedure. The pointer is there-
fore encacheable and the descriptor corresponding to it
is available for encachement when the Call S-instruc-
tion is executed, but in the original systems, there is no
way of determining when the call is made what names
the called procedure will refer to the pointers by. Con-
sequently, the pointers cannot be encached when the
call is made, but must be encached when a name whose
resolution requires the value is presented to the name
cache and the value is not present.

The present invention provides data processing sys-
tem improvements and features which solve the above-
described problems and limitations of the original sys-
tems.

SUMMARY OF THE INVENTION

The present invention relates to means for increasing
the efficiency of operation of the original digital data
processing systems while retaining the original systems’
capabilities. The original digital data processing systems
have shown themselves more powerful than traditional
digital data processing systems with regard to certain
operations which are difficult or impossible on these
traditional systems, but have also shown themselves to
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be less efficient than traditional digital data processing
systems with regard to certain frequently-occurring
simple operations. By providing means for distinguish-
ing these frequently-occurring operations from those
requiring the full power of the original systems, the
present invention allows the construction of digital data
processing systems which retain the full capabilities of
the original digital data processing systems and also
attain or exceed the efficiency of traditional digital data
processing systems.

The problems with names are solved in the present
invention by creating two classes of names, table names,
which work in the same manner as names in the prior
art, and immediate names, which contain in themselves
all the information needed for a simple data reference.
Immediate names therefore need no name table entries
and may may be resolved without reference to the name
table. In many programs, most of the names are immedi-
ate names. In such programs, the amount of information
which must be fetched from the name table is greatly
reduced and the speed of program execution is corre-
spondingly increased. A further benefit of immediate
names is a reduction in the size of the name table. In the
present invention, the name table entries themselves
have been improved to reduce the number of bits which
must be fetched to resolve a table name and to speed the
operations performed in the course of the resolution of
a table name. The improved name table entries consist
at least of a basic name table entry and may also include
up to three suffixes. The basic name table entry includes
an architectural base pointer code and a base or dis-
placement field. The architectural base pointer code
either specifies one of the architectural base pointers as
a base address or that the base address is not an architec-
tural base pointer. When one of the architectural base
pointers is the base address, the base or displacement
field provides the displacement; otherwise, the base or
displacement field specifies the base address. When the
base or displacement field specifies the base address, it
does so by means of either a table name or an immediate
name. The table name or immediate name is resolved
using the name table and the architerctural base pointers
to obtain the base address.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram of the improved pointer formats
of the present invention;

FIG. 2 is a diagram of the improved names of the
present invention;

FIG. 3 is a diagram illustrating the resolution of table
names and immediate names in the present invention.

FIG. 4 is a diagram providing an overview of the
improved name table of the present invention.

FIG. 5 is a detailed diagram of the improved name
table entries of the present invention.

FIG. 6 is a diagram of a typical S-instruction, the
name table entries for its names, and the stack frame for
the procedure containing the S-instruction in the pres-
ent invention.

FIG. 7 is a diagram of the improved instruction
stream of the present invention.

FIG. 8 is a conceptual diagram of the S-language
machine in CS 10110 of the original digital data process-
ing system.

FIG. 9 is a conceptual diagram of the Calculating
Unit and Accumulator in the improved S-language
machine of the present invention.
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FIG. 10 is a diagram of the procedure object of the
present invention.

FIG. 11 is a diagram of entry descriptors and proce-
dure environment descriptors of the present inventica.

FIG. 12 is a diagram of macrostack frames in the
present invention.

FIG. 13 is a conceptual diagram of linkage pointer
encachement in the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Introduction

The inventions disclosed herein were made in the
course of continuing development of the original data
processing systems described in U.S. patent application
Ser. No. 266,539 and related patent applications and
may be best understood in the light of U.S. patent appli-
cation Ser. No. 266,539. U.S. patent application Ser.
No. 266,539 is accordingly incorporated by reference
into the present application and is referred to through-
out the present application. In particular, reference
numbers having five digits in the present application
refer to figures from U.S. patent application Ser. No.
patent application 266,539, while those having three or
four digits refer to figures in the present application. In
both sets of figures, the rightmost two digits indicate
items in the figure whose number is specified by the
leftmost digits. Thus, 201 is a reference number specify-
ing FIG. 2 of the present application, while 46865 is a
reference number specifying FIG. 468 of U.S. patent
application Ser. No. 266,539. Certain reference numbers
in U.S. patent application Ser. No. 266,539 have three
or four digits. To distinguish these reference numbers
from those referring to figures of the present applica-
tion, the present application expands the former refer-
ence numbers to five digits by adding leading 0’s. For
example, reference number 602 of U.S. patent applica-
tion Ser. No. 266,539 appears herein as reference num-
ber 00602, specifying FIG. 6 of U.S. patent application
Ser. No. 266,539,

The digital data processing system (CS 10110) of U.S.
patent application Ser. No. 266,539 was described in
U.S. patent application Ser. No. 266,539 as a system
including hardware and a micromachine, described in
Chapter 2 of U.S. patent application Ser. No. 266,539,
an S-interpreter for interpreting S-instructions (SINs),
described in Chapter 3 of U.S. patent application Ser.
No. 266,539, and KOS procedures and microcode for
providing object addressing, control of access to ob-
jects, and processes for executing procedures, all de-
scribed in Chapter 4 of U.S. patent application Ser. No.
266,539. The inventions described in the present appli-
cation concern only the S-interpreter portion of CS
10110. The other portions of CS 10110 remain as de-
scribed in U.S. patent application Ser. No. 266,539. In
particular, the embodiment of the inventions described
in the present application employs the hardware of CS
10110; the hardware is made to perform the new func-
tions described in the present application by means of
microcode specific to this embodiment. The new micro-
code is included in Appendix A of the present applica-
tion. As may be seen in the ensuing discussions, other
embodiments of the inventions may employ different
hardware means.

The inventions described in the present application
concern 6 different parts of the S-interpreter portion of
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the digital data processing system described in U.S.
patent application Ser. No. 266,539:

A. Pointers: Pointers in the present invention have
two main format types: a 32-bit short format for
resolved object-relative pointers and a 128-bit long
format for all other kinds of pointers.

B. Namespace: Namespace in the present invention
now resolves two kinds of Names: Table Names,
corresponding to the Names of CS 10110, and im-
mediate Names, which may be received without
reference to a Name Table.

C. The Instruction Stream: All syllables in the In-
struction Stream of the present invention are 16-
bits long. SOPs now include an 8-bit Opcode Modi-
fier Field as well as an 8-bit Opcode.

D. Accumulator SOPs: The present invention in-
cludes an Accumulator which receives the result
on every operation involving EU 10122 and which
SOPs may specify as a source of data for an opera-
tion.

E. General Call, Neighborhood Call, and common
Return: The present invention includes General
Call SINs for Calls between Procedures which do
not share Procedure Environment Descriptors
(PEDs) and Neighborhood Call SINs for Calls
between Procedures which do share PEDs. The
MAS Stack Frame produced by a General Call
SIN is an expanded version of the MAS Stack
Frame produced by a Neighborhood Call SIN, and
the common Return SIN reads flags in the MAS
Stack Frame to determine which kind of Call cre-
ated the MAS Stack Frame and what actions are
necessary on return.

F. Linkage Pointer Encachement: Pointer values
located at negative offsets from SDP and FP may
be encached and may be accessed in the cache by
means of Immediate Names.

The parts are described in the order listed above.

A. Pointers

A pointer is a data item which represents an address.
In U.S. patent application Ser. No. 266,539 filed May
22, 1981, pointers in CS 10110 are described in Part A of
Chapter 3. The following discussion begins with a short
summary of pointers in CS 10110 and then presents
pointers in the present invention.

1. Pointers in CS 10110

In CS 10110, pointers represent UID-offset addresses.
They may do so in two ways; by specifying the UID-
offset address they represent directly, or by specifying
values which identify information from which the UID-
offset address represented by the pointer may be de-
rived by user Procedures 00602 executing on CS 10110.
Pointers which specify a UID-offset address directly
are termed resolved pointers, and those which do not
are termed unresolved pointers. In an unresolved
pointer, the information from which the UID-offset
address represented by the pointer may be derived may
be represented in many different ways. For example, the
information may be a UID and offset which is the ad-
dress of the information required to derive the UID-
offset address represented by the pointer, or it may be a
value which serves as a key to locate the information in
a hash table. Certain unresolved pointers are associative
pointers. The UID offset address represented by an
associative pointer may be derived and then placed in a
table called the Associated Address Table (AAT) 30201
accessible to microcode executing on FU 10120, thus
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accelerating subsequent derivations of the UID-offset
address represented by the associative pointer.

The operation of deriving a UID-offset address from
an unresolved pointer is called resolving the pointer.
The operation begins when microcode executing on FU
10120 detects an unresolved pointer. If the unresolved
pointer is not an associative pointer, the microcode
performs a microcode-to-software Call to a Procedure
00602 which derives the UID-offset address repre-
sented by the unresolved pointer and returns it to the
microcode; if the unresolved pointer is an associative
pointer, the microcode first attempts to lock up the
UlID-offset address represented by the associative
pointer in AAT 30201; if the UID-offset address is not
present, it then performs a microcode-to-software Call
to a Procedure 00602 which derives the UlD-offset
address represented by the associative pointer and
places it in AAT 30201; on return from the Call, the
microcode again looks up the associative pointer in
AAT 30201. Pointer resolution is described in detail in
Section 3.A.c in U.S. patent application Ser. No.
266,539.

If a resolved or unresolved pointer is located in the
same object as that specified by the UID-offset address
the pointer represents, the UID specifying the pointer’s
location and the UID for the address represented by the
pointer are the same, and the pointer can represent the
UID by means of a flag indicating that the pointer is in
the same object as the address it represents. Such point-
ers are termed object-relative pointers.

In CS 10110, the type of a pointer is determined from
its format. FIG. 301 of U.S. patent application Ser. No.
266,539 presents the formats of pointers in CS 10110.
Pointers in CS 10110 are 128 bits long and have three
main divisions: a 32-bit Offset Field 30103, a 16-bit Flags
and Format Field 30105, and an 80-bit UID Field 30115.
In resolved pointers, Offset Field 30103 contains the
offset of the UID-offset address represented by the
pointer. In unresolved pointers, Offset Field 30103 is
simply part of the value which identifies the information
from which the UID-offset address represented by the
pointer may be derived.

Flags and Format Field 30105 is the means by which
FU 10120 microcode determines what kind of pointer it
is dealing with. The value of NR 30109 indicates
whether a pointer is resolved or unresolved, and the
value of Format Code 30113 indicates whether the
pointer is an object-relative pointer and whether an
unresolved pointer is an ordinary unresolved pointer or
an associative pointer. The meaning of UID Field
30115, finally, depends on the kind of pointer. In object-
relative resolved pointers, UID Field 30115 is meaning-
less; in UID resolved pointers, UID Field 30115 con-
tains the UID of the UID-offset address represented by
the pointer. In unresolved pointers, UID Field 30115,
like Offset Field 30103, contains information from
which the UID-offset address represented by the
pointer may be derived.

As explained in detail in Introductory Overview.B.1
and 2.F.b.2.d.d. of U.S. patent application Ser. No.
266,539, the UID-offset addresses represented by point-
ers cannot be used directly inside FU 10120, but must
instead be converted to Logical Descriptors 27116 in
which the address specified by Logical Descriptor
27116’s AON Field 27111 and OFF Field 27113 corre-
spond to the UID-offset address specified by the
pointer. Consequently, when FU 10120 obtains the
UID-offset address of a data item from a pointer, micro-
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code must first resolve the pointer as described above, if
the pointer is unresolved, and then convert the UID-
offset address represented by the pointer to its corre-
sponding AON-offset address. Similarly, when a re-
solved pointer value is stored in MEM 10112, micro-
code must convert the address to be stored from the
AON-offset form it has in FU 10120 to the UID-offset
form it has in MEM 10112. The conversion from UID-
offset address to AON-offset address is termed pointer-
to-descriptor conversion, and the inverse conversion is
termed descriptor-to-pointer conversion. The manner
in which these operations are performed in CS 10110 is
described in detail in Section 3.A.d of U.S. patent appli-
cation Ser. No. 266,539.

2. Improved Pointers

The present invention provides improvements in
pointers and pointer operations, retaining the kinds of
pointers used in CS 11010 and providing new formats in
order to facilitate descriptor-to-pointer conversion and
pointer-to-descriptor conversion. The present invention
thereby increases the speed of execution of programs.

FIG. 1 is a representation of pointer formats in the
present invention. There are two basic pointer formats:
Short Pointer Format 101 and Long Pointer Format
117. Short Pointer Format 101 is used for resolved
object-relative pointers. Short Pointer Format 101 is 32
bits long and has two fields: the left most bit is Format
Specifier Field 103, and the remaining 31 bits are Offset
Field 105. The value of Format Specifier Field 103
indicates whether a pointer has Short Pointer Format
101 or Long Pointer Format 117. If the field has the
value O, the pointer has Short Pointer Format 101. The
value of Offset Field 105 is the offset of the UID-offset
address represented by the pointer. Since Offset Field
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105 may only contain 31 bits, the maximum number of 35

bits which may be addressed in an object is 2**31-2 bits,
instead of of the 2**32-1 bits specified in CS 10110.

Long Pointer Format 117 is used for resolved UID
pointers and unresolved pointers. Long Pointer Format
117 contains four major fields: Format Specifier Field
103, Offset Field 105, Flags and Format Field 107, and
UID Field 115. Format Specifier Field 103 and Offset
Field 105 are identical in size to their equivalents in
Short Pointer Format 101. When Format Specifier
Field 103 has the value 1, it specifies Long Pointer
Format 117. In resolved UID pointers, Offset Field 105
specifies the offset in the UID-offset address repre-
sented by the pointer; in unresolved pointers it merely
provides information from which the digital computer
system may derive the UID-offset address. Flags and
Format Field 107 is 16 bits long. It contains information
required by the digital computer system of the present
invention to interpret Long Pointer Format 117. It will
be discussed in more detail below. In UID resolved
pointers, UID Field 115 contains a UID. Together with
the value of Offset Field 105, the UID specifies the
UID-offset address represented by the pointer. In unre-
solved pointers, UID Field 115, like Offset Field 105
merely provides information from which the digital
computer system may derive the UID-offset address
represented by the pointer.

Flags and Format Field 107 has three subfields: NR
Field 111, System Software Codes Field 109, and For-
mat Code Field 113. Beginning with NR Field 111, NR
Field 111 is a single bit which indicates whether the
pointer is resolved or unresolved. In Long Pointer For-
mats 117 for resolved pointers, NR Field 111 has the
value 0; in those for unresolved pointers, NR Field 111
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has the value 1. In Long Pointer Formats 117 for unre-
solved pointers, System Software Codes Field 109 con-
tains information used by Procedures 00602 invoked by
pointer resolve microde to derive the UID-offset ad-
dress represented by the pointer. Format Code Field
113, finally, specifies binary values which, together
with NR Field 111 and Format Specifier Field 103,
determine how the digital computer system of the pres-
ent invention is to interpret a pointer having Long
Pointer Format 117. The following table shows how
Fields 103, 111, and 113 cooperate to specify a pointer’s
type in the present invention:

103 111
0 —

Field: 113 Meaning

Short Pointer Format:

Resolved Object-Relative
Pointer

Long Pointer Format:
Resolved UID Pointer
Associative UID Pointer
Associative Object-
Relative Pointer

Reserved Codes for Other
Resolved and Unresolved
Pointer Formats

2.128

3. Null Pointers

A null pointer is a pointer whose value indicates that
the pointer does not represent an address. In CS 10110,
a null pointer was indicated by setting Format Code
Field 30113 to 0; in the present invention, a null pointer
is indicated by setting Offset Field 105 to (2**31)—1,
i.e., by setting all of the bits in Offset Field 105 to 1.
Since only (2**31)—2 bits of an object may be ad-
dressed in the present invention, the value of the null
pointer does not address a bit in an object.

4. Advantages of Improved Pointer Formats

The advantages of the improved pointer formats of
the present invention stem from the fact that the first bit
of any pointer indicates whether the pointer is a re-
solved object relative pointer. Consequently, in the
present invention, pointer processing microcode can
determine on the first fetch of a pointer value from
MEM 10112 whether extended processing will be re-
quired. In CS 10110 as described in U.S. patent applica-
tion Ser. No. 266,539 by contrast, bits 40 through 47
indicated whether extended processing was required,
and thus those bits had to be fetched even when the
pointer was a resolved object-relative pointer and con-
sequently contained all of the information actually re-
quired to form an AON-offset address in Offset Field
30103. The fact that a resolved object-relative pointer
may be identified from the value of Format Specifier
Field 103 is particularly important because pointers are
most frequently used in CS 10110 and the present inven-
tion to specify arguments to Procedures 00602. Gener-
ally speaking, arguments used in an invocation of a
Procedure 00602 by a Process 00610 are local data con-
tained in other frames of Process 00610’s MAS 00502,
and are therefore often in the same object as the frame
for invoked Procedure 00602. When this is the case, the
pointers specifying the arguments are resolved object-
relative pointers and have Short Pointer Format 101.

5. Pointer-to-Descriptor Conversion with Improved
Pointer Formats

The improved pointer formats of the present inven-
tion greatly simplify pointer-to-descriptor conversion
for resolved object relative pointers. In the present
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invention, pointer-to-descriptor conversion is carried
out by a microroutine called PTR__TO__DESC. This
microroutine’s listing appears in Appendix A.
PTR__TO__DESC takes a Logical Descriptor 27116
specifying the location of the pointer to be converted as
its argument. When PTR_TO DESC returns, logical
Descriptor 27116 specifies the AON-Offset address
corresponding to the UID-offset address represented by
the pointer to be converted.

PTR_TO DESC first uses Logical Descriptor
27116 to fetch the first 32 bit of the pointer which is to
be converted to a descriptor from MEM 10112 to FU
10120. In the improved pointer formats of the present
invention, these 32 bits are Format Specifier Field 103
and Offset Field 105. If Format Specifier Field 103 has
the value 0, the pointer has Short Pointer Format 101
and is a resolved object-relative pointer. Consequently,
to complete the conversion, PTR _TO DESC simply
copies the 32 bits fetched from MEM 10112 into OFF
Field 27113 of Logical Descriptor 27116 and returns.

If Format Specifier Field 103 of the fetched pointer
has the value 1, PTR _TO_DESC then fetches the
next 32 bits, which includes Flags and Format Field
107. Using the information in Flags and Format Field
107, PTR TO._DESC then proceeds in substantially
the same manner as in CS 10110. If NR Field 111 indi-
cates a resolved pointer, PTR _TO__DESC microcode
fetches UID Field 115 and uses LAR microcode (de-
scribed in 4.B.e.3.c.c of U.S. patent application Ser. No.
266,539) to convert the UID field’s value to an AON.
Once it has obtained the AON, it copies the AON into
Logical Descriptor 27116’s AON Field 27111 and the
offset from Offset Field 103 into OFF Field 27113. If
NR Field 111 indicates an unresolved pointer and For-
mat Code Field 113 an associated pointer,
PTR_TO DESC uses AAT 30201 to obtain the
UID-offset address represented by the associated
pointer as described in U.S. patent application Ser. No.
266,539 3.A.b, and then converts the UID address to an
AON and proceeds as described above. Finally, if NR
Field 111 and Format Code Field 113 indicate an unre-
solved pointer other than an associated pointer,
PTR _TO__DESC performs a microcode-to-software
Call to Procedures 00602 which resolve the pointer as
described in U.S. patent application Ser. No. 266,539
3.A.c.

6. Descriptor-to-Pointer Conversion with Improved
Formats

Since all pointer formats in CS 10110 contained at
least Offset Field 30103 and Flags and Format Field
30105, descriptor-to-pointer conversion in CS 10110
always stored at least a 48-bit value in MEM 10112.
These conversions are described in U.S. patent applica-
tion Ser. No. 266,539 3.A.d. In the present invention,
resolved object relative pointers are completely de-
scribed by Short Pointer Format 101, and consequently,
when a Logical Descriptor 27116 is converted to a
pointer, only 32 bits need be stored in MEM 10112.

In the present invention, descriptor-to-pointer con-
version is carried out by the DESC__TO__PTR mi-
croroutine, listed in Appendix A. DESC TO PTR
takes two arguments: a first Logical Descriptor 27116
which the microroutine is to convert to a pointer, and a
second Logical Descriptor 27116 specifying the loca-
tion in MEM 10112 where the pointer is to be stored.
DESC__TO__PTR first places the value from the first
Logical Descriptor 27116’'s OFF Field 27113 into a
register and then sets the value’s leftmost bit to 0 if
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necessary. DESC _TO__PTR next obtains the AONs
of the first and second Logical Descriptors 27116 from
their AON Fields 27111 and compares them by means
of an exclusive or (XOR) operation. IF the AONs are
the same, i.e., if the XOR operation has 0 as a result, the
UlID-offset address specifying the pointer’s location and
the UID-offset address represented by the pointer are in
the same object and the pointer is a resolved object-rela-
tive pointer. When this is the case, the value of the first
Logical Descriptor 27116’s OFF Field 27113 is written
to MEM 10112 at the location specified by the second
Logical Descriptor 27116. At this location, the value
forms Format Specifier Field 103 and Offset Field 105
of the pointer. If the AONs are different, the pointer is
a resolved UID pointer and the descriptor-to-pointer
conversion operation proceeds substantially as ex-
plained in U.S. patent application Ser. No. 266,539.

B. Namespace

In descriptions of digital computer systems of the
type of CS 10110, Namespace is a collective term for
those portions of the system involved in the interpreta-
tion of instruction stream syllables specifying operands.
In U.S. patent application Ser. No. 266,539, Namespace
is described in 3.B.a, b, and c. The following discussion
presents improvements in certain elements of Names-
pace in the present invention. It begins with a summary
of these elements as described in U.S. patent application
Ser. No.

266,539 and then presents the improved elements of
the present invention.

1. Names and Name Table Entries in CS 10110

In the S-instructions (SINs) executed by CS 10110, all
operands which represent UID-offset addresses in
MEM 10112 or data at locations specified by UID-
offset addresses are represented by Names. SINs are
contained in Procedures 00602, and as shown in FIG.
103 of U.S. patent application Ser. No. 266,539, each
Procedure 00602 has associated with it a Name Table
10350. Each Name in a Procedure 00602 is an index of
a Name Table Entry (NTE). The NTE associated with
the Name contains information describing the location,
length, and type of the operand represented by the
Name. The location is described as a displacement from
another location termed a base location. In the NTE,
the base location, the length, and values used to calcu-
late the location of array elements may be represented
by Names referring to other NTEs in Name Table
10350 containing the NTE in operation. The NTE,
together with UID-offset addresses specified by Archi-
tectural Base Pointers (ABPs), is used by CS 10110 to
calculate a logical Descriptor 27116 specifying the loca-
tion, length, and type of the operand represented by the
Name. The operation of using a Name to locate the
NTE associated with it and then deriving a Logical
Descriptor 27116 from the NTE and from the ABRs is
called Name Resolution; once a Name has been re-
solved, the data at the location specified by Logical
Descriptor 27116 may be fetched from MEM 10112 to
FU 10120. The operation combining Name Resolution
and data fetching is called Name Evaluation. When a
NTE itself contains a Name, the Name Resolution or
Evaluation operations are performed recursively to
obtain the location or value represented by the Name.
Name Resolution and Name Evaluation are explained in
detail in U.S. patent application Ser. No. 266,539 3.B.c.1
and 3.B.c.3. In CS 10110, information obtained by the
Name Resolution operation for a given Name is en-
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cached in Name Cache (NC) 10226 in FU 10120. On
subsequent Name Resolution operations for that Name,
the Name is simply presented to NC 10226, which then
automatically makes the encached information avail-
able. In simple cases, the encached information is Logi-
cal Descriptor 27116 corresponding to the Name; in
more complicated cases,. a signal from NC 10226 in-
vokes Name Resolve microcode executing on FU
10120. The microcode uses the encached information to
produce Logical Descriptor 27116. If there is no infor-
mation in NC 10226 for the Name, another signal from
NC 10226 invokes Name Resolve microcode which
performs a Name Resolution operation on the Name
and then encaches the information resulting from the
Name Resolution operation in NC 10226. Information
produced by Name Resolution may be encached in NC
10226 and accessed by means of the Name because there
is only one Name Table for a given Procedure 00602,
because there is only one NTE in a given Name Table
for a given Name, and because the values in the ABPs
do not change during an execution of a given Procedure
00602. NC 10226 hardware is described in 2.B.2.b.b of
U.S. patent application Ser. No. 266,539, and the
method by which Name Resolution microcode main-
tains NC 10226 is described in 3.B.3.e.e and 3.B.3.f.f.

In CS 10110, a Name is an 8, 12, or 16-bit value with

no internal structure, and a NTE has the format shown
in FIG. 304 of U.S. patent application Ser. No. 266,539.
The format is explained in detail in U.S. patent applica-
tion Ser. No. 266,539 3.B.a.2; here, the format is ex-
plained only in sufficient detail to provide an under-
standing of the improved NTEs of the present inven-
tion. NTE 30401 of CS 10110 may be either a Short
NTE 30403 containing 64 bits or a Long NTE 30405
containing 128 bits. As illustrated in FIG. 304, the first
64 bits of a Long NTE 30405 contain the same fields as
a Short NTE 30403. Short NTEs 30403 are used for
scalar references whose displacements from the base
location can be expressed in 16 bits; Long NTEs 30405
are used for array references and scalar references
whose displacements cannot be expressed in 16 bits.

The functions of the fields in NTE 30401 may be

summarized as follows:

Flags and Format Field 30407 contains information
from which Name Resolution microcode deter-
mines whether NTE 30403 is a Long NTE 30405
or a Short NTE 30403 and how NTE 30403 is to be
interpreted.

Base Field 30425 specifies a base location. Base Field
30425 has three formats: in one, Base Field 30425 is
a Name, in the second, Base Field 30425 specifies
an ABP, and in the third, it specifies a pointer at a
displacement from an ABP. Flags in Flags and
Format Field 30407 determine how CS 10110 inter-
pets Base Field 30425,

Length Field 30435 specifies a length in bits. Length
Field 30435 may be either a Name or a literal value.
A flag in Flags and Format Field 30407 specifies
which it is.

DISP Field 30437 specifies a displacement from the
base location specified by Base Field 30425. The
displacement is always a literal value.

DISP EXT Field 30439 is used together with DISP
Field 30437 for displacements which cannot be
expressed in 16 bits.

Index Name Field 30441 contains a Name which is
evaluated to obtain the value of an array index.
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IES Field 30445 contains a Name or a literal value
specifying the distance from the beginning of one
element of an array to the beginning of the next
element of the array. To locate an array elemen!,
Name Resolution microcode multiplies the literal
value of the value obtained by evaluating the Name
by the value obtained by evaluating Index Name
Field 30441. Again, whether IES Field 30445 con-
tains a Name or a literal value is specified by a flag
in Flags and Format Field 30407.

While Names and Name Table 10350 provided CS
10110 with a powerful and flexible means for specifying
operands, the power and flexibility had their price:

The fact that Names could have varying lengths
greatly increased the complexity of CS 10110°s
I-stream parsing mechanisms.

The information required to resolve even simple
Names, such as those referring to standard-sized
operands located at offsets from ABPs, had to be
obtained from Name Table 10350 in MEM 10112.

In order to obtain the information to resolve a Name,
a minimum of 64 bits had to be fetched from MEM
10112 to FU 10120.

In the improved Namespace of the present invention,
the power and flexibility of Namespace in CS 10110 is
retained and the results of Name Resolution operations
may still be encached, but Names and the Name Table
are improved so that certain Names can be resolved
without reference to the Name Table and so that many
Names can be resolved by fetching only 32 bits from the
Name Table. Further, certain special provisions are

- made for NTEs specifying string data. These improve-

ments reduce the size of Name Table 10350 and speed
Name Resolution and Evaluation, thereby improving
the efficiency of CS 10110.

2. Improved Names

As described above, Names in CS 10110 could vary
in length but were all indexes into Name Table 10350.
Since Names in CS 10110 were simply index values,
they had no internal structure. In the present invention,
all Names are 16 bits long, but there are two distinct
kinds of names: Table Names, which, like the Names in
CS 10119, specify NTEs in Name Table 10350, and
Immediate Names, which do not specify NTEs and are
resolved without reference to Name Table 10350. FIG.
2 shows the formats of Table Names 201 and Immediate
Names 209. Both Table Names 201 and Immediate
Names 209 have NTY Field 203. NTY Field 203 speci-
fies whether a Name is a Table Name 201 or an Immedi-
ate Name 209 and, in the case of Immediate Names 209,
further specifies an ABP. The following table gives the
codes in NTY Field 203 and their meanings:

Code in NTY Field 203
11

Meaning
The Name is a Table Name

00 Immediate Name; ABP = FP
01 Immediate Name; ABP = SDP
10 Immediate Name; ABP = PBP

In a Table Name 201, the remaining 14 bits make up
NT_IND Field 207, which specifies the index in a
Name Table of the NTE corresponding to the Table
Name. In an Immediate Name 209, the remaining 14 bits
contain two fields: IB Field 205 and 32__DISP Field
211. IB Field 205 is a one-bit flag which indicates
whether the operand represented by Immediate Name
209 may be located directly or indirectly. If IB Field
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205 is set to 0, the operand represented by Immediate
Name 209 is at the location specified by Immediate
Name 209; if IB Field 205 is set to 1, the location speci-
fied by Immediate Name 209 contains a pointer and the
pointer’s value gives the location of the operand repre-
sented by Immediate Name 209. The bit following IB
Field 205 is reserved, and the remainder of Immediate
name 209 is occupied by 32__DISP Field 211.
32__DISP Field 211 contains a signed integer value
which, when multiplied by 32, provides a displacement
from the ABP specified in NTY Field 203.

3. Name Resolution

In CS 10110, all Names were resolved by means of
Name Table 10350, in the improved digital computer
system of the present invention, Table Names 201 are
resolved by means of the Name Table and Immediate
Names are resolved without the Name Table. FIG. 3
provides a conceptual overview of the different meth-
ods of Name Resolution in the present invention. Name
Resolution Means 303 in FIG. 3 corresponds to Name
Resolution microcode and NC 10226 in the present
implementation. Name Resolution Means 303 is respon-
sive to the value of NTY Field 203 and determines
which method to use by the value of that Field in the
Name being resolved. Beginning with Table Name Res-
olution, this proceeds in the same manner as Name
Resolution in CS 10110. Field NT__IND 207 of Table
Name 201 contains an index indicating an NTE 307 in
Name Table 305. NTE 307 contains information de-
scribing the base location, displacement, length, and
type of the operand specified by Table Name 201, and
Name Resolve Means 303 uses the information from
NTE 307 together with the current values of ABPs 301
to produce Logical Descriptor 27116 for the operand
represented by the Name.

Immediate Name Resolution, on the other hand, pro-
ceeds without reference to a NTE 307. The base and
displacement information required to resolve an Imme-
diate Name 209 is provided by Immediate Name 209,
and the RS and LEN Fields of Logical Descriptor
27116 are set to standard values. To obtain the values of
the AON and OFF fields, Name Resolve Means 303
multiplies the value of 32__DISP Field 211 by 32 to
obtain a displacement and then adds this displacement
to the AON-offset form of the UID address contained
in the ABP. Under SOP control, FU 10120 can override
the standard values in the RS and LEN Fields. For
example, if Immediate Name 209 appears at a location
specified for an arithmetic operand in an integer arith-
metic SIN, the SOP microcode will treat Logical De-
scriptor 27116 produced by Name Resclve Means 303
as a Logical Descriptor 27116 specifying an integer
value. Similarly, if Immediate Name 209 appears where
an operand specifying a pointer is required, the SOP
microcode will treat Logical Descriptor 27116 as a a
Logical Descriptor 27116 specifying a pointer value.

If IB 205 is set to 1 in Immediate Name 209, the Name
Resolution operation proceeds as just described, except
that Name Resolution Means 303 responds to IB Field
205 by fetching the pointer at the location specified by
Immediate Name 209’s NTY Field 203 and 32__DISP
Field 211 and performing a pointer-to-descriptor trans-
lation on that pointer in order to obtain Logical De-
scriptor 27116 for the operand represented by Immedi-
ate name 209.

4. Encachement of Information for Name Resolution

As already mentioned, Name Resolution in CS 10110
is speeded up by encaching information obtained by the
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Name Resolution operation in NC 10226. In the present
invention, information obtained from the resolution of
both Table Names 201 and Immediate Names 209 may
be encached. Table Names 201 are equivalent to the
Names of CS 10110 and may be encached as they are.
Immediate Names 209 are not indexes into Name Table
305, but encachement is possible because the UID-offset
addresses specified by ABPs 301 do not change their
values while SINs in a given execution of a Procedure
00602 are being interpreted by FU 10120. Conse-
quently, all Immediate Names 209 specifying a given
ABP in NTY Field 203 and having a given value in
32__DISP Field 211 specify the same Logical Descrip-
tor 27116 and that Logical Descriptor 27116 may be
encached. Furthermore, since Immediate Names 209
and Table Names 201 have different codes in NTY
Field 203, they may function as keys to the same cache.
In the embodiment of the present invention described
herein, both Immediate Names 209 and Table Names
201 are used as keys for NC 10226. If an Immediate
Name 209 is presented to NC 10226 and NC 10226
contains no information for that Immediate Name 209,
NC 10226 produces a signal invoking Name Resolution
microcode. Name Resolution microcode then resolves
Immediate Name 209 and places the resulting informa-
tion in NC 10226. In other embodiments of the present
invention, Logical Descriptors 27116 corresponding to
certain Immediate Names 209 may be separately en-
cached.

5. Improved NTEs 307

As previously mentioned, NTEs 307 in the present
invention have formats which allow many Table Names
201 to be resolved after the first 32 bits of NTE 307
specified by Table Name 201 have been fetched from
from MEM 10112 to FU 10120. FIG. 4 presents an
overview of Name Table 305 and NTE 307 in the pres-
ent invention. Table Name 201 specifies the location of
a NTE 307 in Name Table 305. NTE 307 is made up at
least of Basic NTE 403. In some cases, a NTE 307 con-
sists only of a Basic NTE 403. Indexes in Table Names
201 always specify locations of Basic NTEs 403. How-
ever, if a NTE 307 is an NTE 307 for array or string
data, if it specifies a large displacement, or if it specifies
a long or non-constant length, a NTE 307 further con-
sists of one or more NTE Suffixes 411. DISP Suffix 405
is used if NTE 307 specifies a large displacement, LEN
Suffix 407 is used if NTE 305 has a large length or
specifies certain string data, and IX Suffix 409 is used if
NTE 305 is an array NTE 307. A given NTE 307 may
have up to three NTE Suffixes 411. Only one NTE
Suffix 411 of each kind may appear in a given NTE 307,
and the suffixes always have the order in which they
appear in FIG. 4. Flags in Basic NTE 403 specify which
NTE Suffixes 411 follow Basic NTE 403 and how such
NTE Suffixes 411 are to be interpreted.

Basic NTE 403, IX Suffix 409, and LEN Suffix 407
may themselves contain Table Names 201 or Immediate
Names 209. When a Table Name 201 specifying an
NTE 307 is resolved, the Names in NTE 307 are re-
solved or evaluated as required to produce Logical
Descriptor 27116 corresponding to Table Name 201.
Names in NTEs 307 differ from those in SINs in only
one respect: Immediate Names 209 in NTEs 307 may
not specify an indirect reference from PBP.

Turning now to FIG. 5, there is presented a detailed
illustration of NTE 307 of the present invention. As
explained above, NTE Suffixes 411 may or may not be
present in a NTE 307, depending on the settings of flags
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in Basic NTE 403. In FIG. 5, the conditions under
which each NTE Suffix 411 is present are specified with
the suffix. Further, parts of Basic NTE 403, LEN Suffix
407, and IX Suffix 409 may have alternate fields, again
depending on the settings of flags in Basic NTE 403. In
FIG. 5, these alternate fields are represented by placing
them below the parts of Basic NTE 403 or NTE Suffix
411 which they occupy. The conditions under which
the field has the meaning is specified with the alternate.
For example, bits 16 through 31 of Basic NTE 403
contain the field SDISP 515 when DL Field 511 is set to
0 and the field BNAME 519 when ABPS Field 501 is
set to the value 11.

Beginning with Basic NTE 503, bits 1 through 7 of
Basic NTE 503 contain flag fields which specify the
form of NTE 307 containing Basic NTE 503 and the
manner in which the fields of NTE 307 are to be inter-
preted. The first of these fields is ABPS Field 501. If
NTE 307 specifies an ABP as its base and the data is
referenced directly, then ABPS Field 501 specifies the
ABP; otherwise, it specifies that the data represented by
NTE 307 is referenced indirectly and/or that NTE 307
specifies its base by means of a Name. The codes in
ABPS Field 501 and their meanings are the following:

ABPS Code Meaning
00 FP ABP
01 SDP ABP
10 PBP ABP

11 Base is a Name or NTE 307

specifies an indirect reference

Bit 3 of Basic NTE 403 is reserved; bit 4 contains FIU
Flag 505. FIU Flag 505 indicates whether data specified
by NTE 307 is to be zero-filled or sign-filled when it is
fetched from MEM 10112, A value of 0 specifies zero
fill, and a value of 1 specifies sign fill.

IX Field 507 specifies whether NTE 307 has an IX
Suffix 409 and the manner in which Name Resolution
Means 303 is to interpret IX Suffix 409. The codes in IX
Field 507 and their meanings will be discussed in detail
together with IX Suffix 409. LL Field 509 specifies the
location of length information in NTE 307. If LL Field
509 has the value 0, SLEN Field 513 in Basic NTE 403
contains a literal value specifying the length and there is
no LEN Suffix 407. If LL Field 509 has the value 1,
there is a LEN Suffix 407 and SLEN Field 513 is re-
placed by LU Field 518 and LP Field 616, which to-
gether specify how Name Resolution Means 303 is to
interpret LEN Suffix 407. The meanings of these fields
will be discussed in detail together with LEN Suffix
407. DL Field 511, finally, indicates the location of
displacement information in NTE 307. If DL Field 511
has the value 0, SDISP Field 515 contains the displace-
ment information and there is no DISP Suffix 405. Oth-
erwise, DL Field 511 has the value 1, indicating the
presence of DISP Suffix 405. DISP Suffix 405 contains
a single field, LDISP 521, and this field’s value is the
displacement.

BNAME Field 519 contains base information when
ABPS Field 501 has the value 11. As stated above,
ABPS Field 501 has that value when NTE 307’s base is
a Name and/or the data specified by NTE 307 is refer-
enced indirectly. BNAME Field 519 contains either an
Immediate Name 209 or a modified version of Table
Name 201. An Immediate Name 209 in BNAME Field
519 specifies an indirect reference using a pointer found
at a displacement from either the FP or the SDP ABP.
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Consequently, Immediate Name 209’s 1B Field 205 is
always set to 1 and its NTY Field 203 is set to either 00
or 01, specifying FP or SDP. Immediate Name 203 may
not specify PBP. Modified Table Names 520 in
BNAME Field 519 are Table Names 201 which have
been modified to specify either a direct or indirect refer-
ence whose base location is obtained from NTE 307
specified by Modified Table Name 520. Modified Table
Names 520 are distinguished from Table Names 201 by
the use of NTY Field 203. In Table Names 201, NTY
Field 203 must be set to 11; in Modified Table Names
520, it may have the values 11 and 10. The value 11
indicates that Modified Table Name 520 specifies a
direct reference and the value 10 indicates that Modi-
fied Table Name 520 specifies an indirect reference. The
latter value is available for use in Modified Table Names
520 because, as noted above, Immediate Means 209 in
BNAME Field 519 cannot specify PBP.

Turning now to the detailed representations of NTE
Suffixes 411, DISP Suffix 405 contains a single field,
LDISP 521, which contains a signed 32-bit value speci-
fying a displacement from the base indicated by NTE
307 to which DISP Suffix 405 belongs. As mentioned
above, DISP Suffix 405 is present only if SDISP Field
515 is not present or is too short to specify the displace-
ment. DISP Suffix 405's presence is specified by DL
Field 511.

IX Suffix 409 has two parts. Bits 0 to 15 contain IX-
NAME Field 529, while bits 16 to 31 contain three
alternate fields: IESVAL 531, IESNAME 533, and

_IESSH 535. IXNAME Field 529 contains a Table

Name 201 or an Immediate Name 209 which represents
data used as an index in a reference to an element of an
array. When Table Name 201 specifying NTE 307 con-
taining IX Suffix 409 is resolved, the Name in IX-
NAME Field 529 is evaluated to obtain the index value.
The alternate fields in bits 16 to 31 specify the distance
separating the first bits of elements of the array. That
distance, multiplied by the index value obtained by
evaluating the Name in IXNAME Field 529, yields the
location of an element of the array. Which of the alter-
nate fields is present is indicated by codes in IX Field
507 in Basic NTE 403. The codes are as follows:

Code in IX Field 507 Meaning

00 IX Suffix 509 not present.

o1 IX Suffix present, bits 16-31:
IESVAL 531

10 IX Suffix present, bits 16-31:

IESNAME 533
IX Suffix present, bits 27-31:
IESSH 535

11

The alternate fields in bits 16 to 31 represent the

distance between elements of arrays in three ways:

IESVAL 531 contains a 16-bit literal value which
specifies the distance between elements.

IESNAME 533 contains a Table Name 201 or an
Immediate Name 209 upon which a Name Evalua-
tion Operation is performed to obtain a value speci-
fying the distance between the elements.

IESSH 535 contains a 5-bit value specifying a power
of two. The value obtained from IXNAME 529 is
multiplied by this power of 2 (i.e., shifted to the left
that many bits) to obtain the location of the array
element.
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LEN Suffix 407, present only if LL Field 509 has the
value 1, is used for two purposes:

To specify data whose length in bits is greater than

the length which can be specified by SLEN Field
513 in Basic NTE 403.

To specify data whose length may vary during execu-
tion of the program.

Data whose length may vary during the execution of

a program is typically string data, that is, data made up
of an arbitrary sequence of elements of some data. Most
high-level languages have character-string data, in
which the elements making up the sequence are repre-
sentations of characters. Other high-level languages
additionally have bit-string data, in which the elements
making up the sequence are single bits, and a few have
string data whose elements may have any data type.
Typically, string data whose length may vary contains
a value specifying the number of elements currently in
the string in addition to the elements making up the
string data’s current value. The value specifying the
number of elements is termed a dope vector value. The
dope vector value is generally located just ahead of the
first element in the string. The address of a string gener-
ally specifies the location of the first element of the
string, and the dope vector is located by means of an
offset from the string’s address. LEN Suffix 407 of the
present invention make special provision for the facts
that the elements of different kinds of string data may
have different sizes, the 8-bit elements are particularly
frequent, and that string data typically has a dope vec-
tor value.

In CS 10110, variable-length strings have NTEs spec-
ifying a Name which is evaluated to obtain the string’s
length in bits, The Name generally specifies a dope
vector, and the dope vector must consequently specify
the number of bits, not the number of elements in the
string. Consequently, the frequent operations which
interrogate the dope vector to determine the number of
elements currently in the string must divide the dope
vector by the size of the elements. In the present inven-
tion, a Name is no longer required to locate the dope
vector. Furthermore, the length of a string is to be
obtained by multiplying a value specifying a length by a
value specifying the size of a unit, and the dope vector
can thus specify the current number of elements in the
string instead of the current number of bits. Finally, as
with arrays, the present invention takes advantage of
the fact that elements of many strings have sizes that are
powers of 2 to accelerate the calculation of the string’s
length.

LEN Suffix 407 has three basic forms:

It may contain the single 32-bit field LENVAL 525.
LENVAL 525 contains an unsigned literal value
specifying the length of the data item represented
by Table Name 201 corresponding to NTE 307 to
which LEN Suffix 407 belongs.

It may be two 16-bit fields, one, LENNAME 527,
containing a Table Name 201 or Immediate Name
209 which, when evaluated, yields the number of
elements in the data item represented by Table
Name 201 corresponding to NTE 305 to which
LEN Suffix 407 belongs and another, UNITS 532,
which yields a value specifying the size of the ele-
ments in the data item.

It may be UNITS Field 532 by itself. In this case, the
number of elements is obtained from the dope vec-
tor.
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UNITS Field 532 contains three alternate sets of fields
for representing the size of the elements:

UVAL Field 526 contains a positive integer value
representing the size of the elements.

UNAME Field 528 contains either a Table Name 201
or an Immediate Name 209. When the Name is
evaluated, it yields an integer value representing
the size of the elements.

LSH Field 530 contains a 5-bit value specifying a
power of 2. The value specifying the number of
elements in the data item is multiplied by this
power of 2 (i.e. shifted to the left that many bits} to
obtain the length of the data item.

The manner in which LEN suffix 407 is interpreted
by Name Resolve microcode is determined by the val-
ues of LU Field 518 and LP Field 516 in Basic NTE
403. LU Field 518 has the primary role here, and LP
Field 516 is interpreted only when the length informa-
tion for the data item is contained in a dope vector. LU
Field 518 has the following codes:

Code in LU Field 518 Meaning
00 LEN Suffix 407 consists of LENVAL
525
ol UNITS 532 is UVAL 526
10 UNITS 532 is UNAME 528

UNITS 532 is LSH 530

If LU 518 has a value other than 0 and LP 516 has a
value greater than 0, finally, the length information is
contained in a dope vector. In this case, LP 516 is inter-
preted. LP 516 contains a positive integer value ranging
from 0 to 32 which specifies the number of bits ahead of
the data item’s address at which the dope vector begins.
LP 516 thus makes it possible to specify the location of
the dope vector without using a name and to fetch the
dope vector's value without a name resolution opera-
tion.

The advantages of NTEs 307 having the format just

described may be summed up as follows:

NTEs 307 for Table Names 201 representing scalar
data with lengths of 127 bits or less and either a
Name as a base or a displacement of up to (2**15)-1
from an ABP are made up of a single 32-bit Basic
NTE 403. In CS 10110, all NTEs were at least 64
bits long.

Most other scalar data can be represented by a Basic
NTE 403 with either a DISP Suffix 405 or a LEN
Suffix 407, and therefore in the same 64 bits which
was the minimum size of a NTE in CS 10110.

Elements of many arrays can be represented by a

Basic NTE 403 and an IX Suffix 409; elements of most
other arrays can be represented by adding either a
DISP Suffix 405 or a LEN suffix 407; in CS 10110, all
array NTEs required 128 bits.

Immediate Names 209 may be more quickly resolved
than Table Names 201, and consequently, the use
of Immediate names 209 in NTEs 307 speeds the
resolution of these NTEs 403. Since Immediate
Names 209 have no NTEs 307, their use also re-
duces the size of Name Table 305.

IESSH Field 435 and LSH Field 530 both directly
specify a shift operation therefore allow more rapid
resolution of array NTEs and NTEs for strings in
the frequent cases where the distance between the
elements is a power of 2.
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UNITS Field 532 allows the dope vector to contain
the number of units in the string, instead of the
number of bits.
LP Field 516 in Basic NTE 403 makes it possible to
locate a dope vector for a string without resolving
a Name.
6. Combined Advantages of Immediate Names 209
and NTEs 307
In combination; Immediate Names 209 and NTEs 307
are particularly powerful. This may be shown by re-
peating the FORTRAN example of U.S. patent applica-
tion Ser. No. 266,539 3.B.c.3.a.a for the present inven-
tion. As shown in U.S. patent application Ser. No.
266,539 3.B.c.3.a.a, the FORTRAN compiler generated
Names from the following declarations:
SUBROUTINE SORT (LIST)

INTEGER LIST (10)

INTEGER I, N, TEMP
FIG. 305 of U.S. patent application Ser. No. 266,539
shows the stack frame for an invocation of SORT and
the NTEs for I and LIST(I). FIG. 6 of the present
application shows Stack Frame for SORT 603 and NTE
for LIST(I) 601 in the present invention. In addition, it
shows the IMOV SIN for LIST (I)=TEMP 615. This
SIN is generated by the FORTRAN compiler from the
FORTRAN statement

LIST (I)=TEMP
in SORT. The equivalent SIN is not shown in FIG. 305
of U.S. patent application Ser. No. 266,539, but as is
obvious from the discussion of SINs in U.S. patent ap-
plication Ser. No. 266,539, it consists of an SOP, a Name
for TEMP, and a Name for LIST(I).

Turning first to SORT Stack Frame 603, it is substan-
tially equivalent to SORT Stack Frame 30501. Storage
for the 32-bit local data I, N, and TEMP is at positive
displacements from FP and storage for the linkage
pointer to the actual for the formal argument LIST is at
a negative displacement from FP. An additional area,
Basic Save Area 607 is located between FP and Linkage
Pointer for LIST 607, but this area is relevant to this
discussion only to the extent that it affects the location
of Linkage Pointer for LIST 605.

Turning now to NTE for LIST(I) 601, NTE for
LIST(I) 601 consists of a Basic NTE 403, a DISP Suffix
405, and an IX Suffix 409. DISP Suffix 405 is required
because the index of the first element of a FORTRAN
array is 1 instead of O, and consequently, the address
produced by multiplying the index value by the distance
between the elements is always that of the element
following the desired element. To correct for this, the
compiler includes DISP Suffix 405 in NTE for LIST(I)
601, negates the distance between elements of the array,
and sets DISP Suffix 405 to that value. In the Name
Resolution operation, the value of DISP Suffix 405 is
added to the value produced from the index value and
the distance between element of the array, so that the
address is that of the desired element instead of the
following element.

Beginning with Field ABPS in NTE for LIST (I)
601, that field is set to 11. The setting is a consequence
of the fact that LIST is a formal argument. Its base
location is contained in Linkage Pointer for List 605 and
reference to LIST are indirect. The FIU Field is set to
| because integer values are sign extended. The IX
Field is set to 11, indicating that there is an IX Suffix
and that the IESSH Field is present in that suffix. The
LL Field is set to 0, indicating that the SLEN Field
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contains the length information. The DL Field is set to
1, indicating the presence of a DISP Suffix, and the
SLEN Field is set to 32, the length of the integer values
in LIST. As indicated by the setting of the ABPS Field,
the last 32 bits of the Basic NTE are occupied by Field
BNAME. Since Linkage Pointer for LIST 605 is in
SORT Stack Frame 603, Field BNAME contains an
Immediate Name 209 specifying Linkage Pointer for
List 605 and an indirect reference. The NYT Field in
BNAME is therefore set to 00, specifying FP, the IB
Field is set to 1, specifying an indirect reference, and the
32 DISP Field specifies —8, which, when multiplied
by 32, gives the displacement of Linkage Pointer for
List 605 from FP.
As previously mentioned, the DISP Suffix in NTE
for LIST(I) 601 contains —32, the value required to
correct for the fact that the index of the first element of
a FORTRAN array is 1. Continuing with the IX Suffix,
the IXNAME Field contains a Name representing I.
Since I is local data, it may be located by a displacement
from FP, and consequently, the IXNAME Field con-
tains an Immediate Name 605. In that Immediate Name,
the NTY Field is set to 00, specifying FP, the IB Field
is set to O, specifying a direct reference, and the
32__DISP Field is set to 0, specifying I’s displacement
from FP. The remaining 16 bits of the IX Suffix contain
the IESSH Field, as specified by the IX Field in the
Basic NTE. The IESSH Field contains the value 5,
since 32, the distance between array elements in LIST,
is 2 raised to the 5th power.
Turning now to IMOV SIN for LIST(I)=TEMP
615, the IMOV SIN consists of the SOP and two
Names: one representing the source of the value to be
assigned and the other representing the destination to
which it is to be assigned. In the IMOV of FIG. 615, the
first Name is Immediate Name for TEMP 619 and the
second is Table Name for LIST(I) 621. The storage for
TEMP is located at a displacement of 64 bits from FP,
and consequently, the NTY Field in Immediate Name
for TEMP 619 is set to 00, the IB Field is set to 0, and
the 32_ DISP Field is set to 2, which, when multipled
by 32, yields 64. The contents of Table Name for
LIST(I) 621 specify the location of NTE for LIST(I)
601 in Name Table 305 for SORT.
When IMOV SIN for List(I)=TEMP 615 is exe-
cuted, the first Name is evaluated and the second is
resolved. Since Immediate Name for TEMP 619 is an
Immediate Name 209, it is resolved and evaluated with-
out reference to Name Table 305. The resolution of
Table Name for LIST(I) 621 requires NTE for LIST(I)
601. The resolution involves the following operations:
The base location is obtained by resolving Immediate
Name 209 in the BNAME Field. Since Immediate
Name 209 specifies an indirect reference, the Name
Resolve Operation first locates and then evaluates
Linkage Pointer for List 605.

The index value is obtained by evaluating Immediate
Name 209 in the IXNAME Field of the 1X Suffix.

The displacement is calculated by shifting the index
value to the left as specified by the IESSH Field,
subtracting the value of the LDISP Field, and
adding the result to the base location.

Since the Names in NTE for LIST(I) 601 are all
Immediate Names 209, they can be resolved without
further reference to Name Table 305 and only NTE for
LIST(I) 601 need be fetched from MEM 10112.

In the IMOV SIN of CS 10110, three NTEs were
required for the Names in the SIN and the NTE; fur-
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thermore, references to Name Table 10350 were re-
quired to resolve all three names; with the improved
Names and NTEs 307 of the present invention, only a
single Table Name 201 is required and only one of the
Name Resolution operations need refer to Name Table
305. Moreover, in CS 10110, two of the three references
were to 64-bit NTEs, and the third was to a 128-bit
NTE. Consequently, 256 bits of NTE had to be fetched
from MEM 10112 to FU 10120. With the improved
Name Table Entries of the present invention, only a
single 96-bit NTE need be fetched.

7. Implementation of Name Resolution and Evalua-
tion in the Present Invention

The implementation of Name Resolution and Evalua-
tion in the present invention is substantially the same as
in CS 10110. A Name is first presented to NC 10226. If
a hit occurs, NC 10226 produces either the Logical
Descriptor 27116 corresponding to the Name or a JAM
signal which invokes FU 10120 Name Resolve Micro-
code. The microcode invoked by the JAM signal then
produces a Logical Decriptor 27116 from the informa-
tion in NC 10226 for the Name. If a miss occurs, another
JAM signal invokes further FU 10120 NAME Resolve
Microcode which resolves the Name as described
above and then makes a NC 10226 Entry for the Name.
Such changes in the microcode as are necessary to ac-
comodate Immediate Names 201 and improved NTEs
305 are immediately apparent to one skilled in the art, as
may be seen from the RESOLVER _TRAPS and RE-
SOLVER microcode included in Appendix A.

C. The 1-Stream

When JP 10114 executes a Procedure 00602, it fet-
ches and executes a sequence of SINS from Procedure
00602. The sequence of SINs being executed by JP
10114 is termed the Instruction Stream (I-stream). As
described in U.S. patent application Ser. No. 266,339,
the I-stream of CS 10110 is made up of eight-bit SOPs
and operand syllables having lengths of 8, 12, or 16 bits.
All operand syllables in a given Procedure 00602 have
the same size and a field in PED 30305 belonging to a
given Procedure 00602 specifies the operand syllable
size for that Procedure 00602. The operand syllables in
the I-stream can be either Names specifying NTEs con-
taining location, type, and length information for the
operands represented by the Names or Literal Syllables
containing signed values used directly as data by JP
10114. The I-stream in CS 10110 is described in detail in
U.S. patent application Ser. No. 266,539 3.B.3.g.g. and
hh

While the I-stream in CS 10110 was more regular,
and therefore more adapted to high-speed parsing than
the I-streams of other digital computer systems having
S-languages, experience with CS 10110 showed that
still more regularity was desirable:

The use of SOPs whose size differed from that of the
operand syllables required complicated parsing
mechanisms and made the task of building cost-ef-
fective small versions of CS 10110 more difficult.

Name Tables 10350 tended to be large, and conse-
quently, 8-bit and 12-bit Names were infrequently
used.

The restriction of opcodes to 8 bits made it necessary
to place information required for the execution of
certain SOPs in a Literal Syllable following the
opcode. The Literal Syllable increased the size of
the SIN and execution of the SIN was slowed
because an additional parsing operation was re-
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quired to obtain the information in the literal sylla-
ble.

Since different Procedures 00602 had different sylla-
ble sizes, the syllable size had to be saved and restored
when Call and Return SINs were executed and when a
Virtual Processor 00612 was removed from JP 10114
and then rebound to JP 10114.

1. The Improved I-stream

To overcome these problems, the present invention
has made the SOP and all operand syllables 16 bits long.
FIG. 7 illustrates the improved I-stream of the present
invention. FIG. 7 represents a single SIN 711, consist-
ing of an SOP 701 and a sequence of Operand Syllables
707. SOP 701 and Operand Syllables 707 are all 16 bits
long. An Operand Syllable 707 may be an I-stream
Literal 709, a Table Name 201, or an Immediate Name
209. Table Names 201 and Immediate Names 209 have
already been described in detail; I-stream Literal 709 is
a 16-bit signed integer value.

SOP 701 contains two eight-bit fields. Opcode Field
703 contains SOP 701’s opcode. In most SINs, the op-
code in Opcode Field 703 completely specifies the oper-
ation to be performed by JP 10114 when it executes SIN
711. OM Field 705 contains an additional eight-bit value
which is used in the execution of the operation specified
by Opcode Field 703. The value in OM Field 705 may
have one of three functions, depending on SIN 711:

In SINs 711 specifying branches (i.e., non-sequential
transfers of control from one SIN 711 to another
within a Procedure 00602), OM Field 705 may
contain a signed literal value specifying the loca-
tion relative to the branch SIN 711's SOP 701 of
the next SIN 711 to be executed.

In SINs 711 specifying Calls to other Procedures
00602, OM Field 705 contains a value specifying
the number of arguments used in the Call.

In certain other SOPs, the value in OM Field is a
secondary opcode. In these SOPs, Opcode Field
703 and OM Field 705 together form a single 16-bit
opcode.

In the branch SINs of CS 10110, the literal value
specifying the location of the next SIN to be executed is
contained in a Literal Syllable following the SOP, and
this Syllable had to be fetched and parsed before the
SOP could perform the branch. One of the chief uses of
branch SOPs is in loops, and since most of the execution
time of many programs is spent executing loops, the
additional overhead required to fetch the lateral syllable
has an adverse effect on performance. In the present
invention, the S-interpreter microcode executing a
branch SIN 711 checks the value of OM Field 705; if
OM Field 705’s value is not equal to 0, the S-interpreter
microcode multiplies OM Field 705’s value by 16 and
adds it to the current value of IPC 20272 to obtain the
location of the next SIN 711. Otherwise, the S-inter-
preter microcode causes the next Operand Syllable 707
to be parsed. This Operand Syllable contains a 16-bit
literal value, and the S-interpreter microcode multiplies
that value by 16 and adds it to IPC 20272 as described
above. Since OM Field 705’s values may range from
—255 to +255, it can specify branches to SINs 711
located within 266 16-bit syllables of the Branch SOP
701. Loops executed with very high frequency tend to
have branches within this range of values, and conse-
quently, the use of OM Field 705 for the literal value
significantly increases the speed with which programs
execute on the present invention.
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Like branches, Calls are frequently-performed opera-
tions. In the Call SINs 711 of CS 10110, the number of
arguments in the Call is specified by a literal operand
syllable, and this syllable has to be fetched as part of
every Call operation. Furthermore, since Procedures
00602 typically have only 2 or three arguments and
virtually never take more than 10, the 8, 12, or 16 bits of
the literal value were far more than required to specify
the number of arguments. In the present invention, the
number of arguments is specified by OM Field 705 and
an I-stream Literal 709 is therefore no longer required
in Call SINs 711 of the present invention. Since the
number of arguments is always positive, OM Field 705
can specify up to 511 arguments, far more than required
for any practical Procedure 00602.

In certain SINs 711 which are infrequently used or
whose execution is generally of long duration, OM
Field 705 is used as a secondary opcode. JP 10114 ob-
tains the primary opcode from Opcode Field 703 and
then, as specified by that opcode, obtains a secondary
opcode from OM Field 705. The primary and second-
ary opcodes together define the operation. OM Field
705 is not so used in SINs 711 which are frequently used
or may be quickly executed because of the additional
time required to evaluate OM Field 705.

The intrinsic functions defined by the FORTRAN
language provide an example of the use of OM Field
705 as a secondary opcode. These intrinsic functions
perform complex mathematical operations such as the
calculation of trigonometric functions and square roots.
The time required to perform such operations is gener-
ally much greater than the time required to perform
simple arithmetic operations, and the extra time re-
quired for the evaluation of OM Field 705 is insignifi-
cant compared with the time required to perform the
intrinsic operation itself. Consequently, all SOPs speci-
fying FORTRAN intrinsic operations have a primary
opcode of decimal 14 in Opcode field 703 and the value
of OM Field 705 specifies the specific intrinsic opera-
tion. For example, in the CGOS SOP for the cosine
operation, OM Field 705 has the value decimal 4, and in
the GSIN SOP for the sine operation, OM Field 705 has
the value decimal 11.

In the present invention, the exclusive use of 16-bit
Operand Syllables 707 has another advantage: as de-
scribed above, Immediate names 209 require four bits
for NTY Field 203, IB Field 205, and the reserved bit
following IB Field 205. If Operand Syllables 707 could
have lengths of 8, 12, or 16 bits, as in CS 10110, some
immediate names 209 would have 32—DISP Fields
211 containing 4 bits and other would have 32__DISP
Fields 211 containing 8 bits. The small range of dis-
placement values possible in 4 or 8-bit 32__DISP Fields
211 would greatly reduce the utility of Immediate
Names 209 in the present invention.

As may be seen from the above description, the im-
proved I-stream of the present invention has five main
advantages over the I-stream of CS 10110;

The exclusive use of 16-bit syllables simplifies pars-

ing, thus reducing hardware costs for the machine.

There is no longer any need to save and restore a
value specifying syllable size on Calls and Returns
and when a Virtual Processor 00612 ceases and
resumes execution on JP 10114.

The addition of OM Field 705 to the SOP syllable
allows the elimination of I-stream Literals from
certain frequently-executed SINs 711, thereby
speeding the execution of these SINs 711.
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The use of OM Field 705 for secondary opcodes
allows longer opcodes for infrequent operations or
operations of long duration without reducing the
speed of other operations.

16-bit Names allow the extensive use of Immediate

Names 209 and therefore speed up Name Resolu-
tion and reduce the size of Name Table 305 as
previously described.

Taken together, these advantages-allow significant
cost reductions and performance improvements in com-
puter systems of the present invention.

2. Implementation of the 16-bit I-stream in the Pres-
ent Embodiment

The present embodiment still employs the parsing
hardware of CS 10110. The hardware itself is described
in Chapter 2.B.3.b.b.a.a.a, of U.S. patent application
Ser. No. 266,539, and the microcommands which con-
trol the hardware in Chapter 3.B.3.h.h. In the present
embodiment, parsing microcode modifies the behavior
of the parsing hardware so that it correctly parses the
I-stream of the present invention. On beginning the
execution of a SIN 711, parsing microcode uses the
parse__op_stage microcommand as in CS 10110 to
fetch Opcode Field 703. Then it sets CSSR 24112,
which contained the syllable size, K, in CS 10110, to 8§
and uses the parse _k _load _epc command to fetch
OM Field 705 and place its value on NAME 20224,
Finally, it sets CSSR 24112 to 16 and fetches the SIN’s
Operand Syllables 707. In other embodiments, CSSR
24112 may be omitted and the parsing hardware may

_always fetch 16-bit syllables. The microcode which

performs the above operations is contained in EMULA-
TE _2400 of Appendix A.

D. Accumulator SOPs

Each instruction which may be executed on a digital
computer system may be said to specify a machine upon
which the operation indicated by the instruction is exe-
cuted. For example, an ADD instruction on a typical
traditional digital computer system specifies two regis-
ters which contain the value to be added, an ALU to
perform the operation, and a third register to hold the
result. These three registers and the ALU are the “ma-
chine” with which the addition operation is performed.

Taken together, the set of instructions which may be
executed on a digital computer system specifies a con-
ceptual machine consisting of all of the “machines”
specified by the individual instructions. This conceptual
machine is termed the digital computer system’s archi-
tecture. If two digital computer systems have the same
architecture, they will execute the same instructions in
the same manner, regardless of any differences in the
physical devices making up the digital computer sys-
tems.

1. Traditional Architectures

The conceptual machines specified by instruction sets
for instructions for traditional digital computer systems
of the prior art typically specify operations in terms of
registers and operations performed by an ALU on the
contents of those registers. Thus, the kind of operations
typically specified by statements in high-level languages
such as FORTRAN must be carried out by a sequence
of several instructions. The following FORTRAN frag-
ment can provide an example of this relationship be-
tween high-level language statements and instructions
in traditional digital computer systems.
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REAL SUM, VALA, VALB

SUM = VALA + VALB

The instructions corresponding to the statement

SUM=VALA+VALB

typically include the following:

(1) a first load instruction which loads the value at the
location specified by VALA from memory into a
first register.

(2) a second load instruction which loads the value at
the location specified by VALB into a second reg-
ister.

(3) a floating point add arithmetic instruction which
specifies the first and second registers as sources
for an ALU which performs floating point arithme-
tic. Output from the ALU goes to a result register.

(4) a store instruction which stores the contents of the
result register at the location specified by SUM.

In many cases, further instructions preceding the above
instructions may be required to set up addressing regis-
ters so that they specify the locations of the variables.

2. SIN Architecture of CS 10110

The conceptual machine required to execute the

SINS of CS 10110 described in U.S. patent application
Ser. No. 266,539, is represented in FIG. 8. In order to
establish the relationship between the conceptual ma-
chine and the devices in CS 10110 which actually per-
form the operations specified by the SINs, there is listed
with each conceptual device the corresponding devices
from FIG. 270 of U.S. patent application Ser. No.
266,539,

The devices of the conceptual machine of FIG. 8

include:

Memory 801 (MEM 10112), in which data and Proce-
dure Objects 00608 are stored. Procedure Objects
00608 contain Procedures 00602, containing se-
quences of SINs, and Name Tables 10350, contain-
ing NTEs for the Names in the SINs of Procedures
00602. When a Procedure 00602 is being executed,
it uses data contained in a stack, MOS 00502, and a
Static Data Block 46863. A Procedure 00602 may
also use other data in Memory 801.

Memory Output 803 (MOD 10114), which transmits
data from Memory 801 to Calculating Unit 815 and
SINs from Memory 801 to I-stream Reader 805.

I-stream Reader 805 (I-Stream Reader 27001), which
parses SINs obtained from Memory 801 into SOPs,
Names, and Literal Syllables. The syllables are
output on Syllable Output 807. In addition, I-
stream reader generates descriptions specifying the
locations of syllables in Memory 801. These de-
scriptors are output onto Descriptor Output 806
(DB 27021). I-stream Reader 805 further contains
two registers whose values are used to generate
descriptors: PC, specifying the address of the next
SIN to be fetched in Procedure 00602 being exe-
cuted, and K, specifying the syllable size of Oper-
and Syllables in Procedure 00602.

Syllable Output 807 (NAME 20224), which delivers
syllables parsed from the I-stream by I-stream
Reader 805 to SOP Decoder 809, Name Translator
811, and Calculating Unit 815.

SOP Decoder 809 (SOP Decoder 27003), which de-
codes SOPs obtained from Syllable Output 807 and
produces control signals to which the devices of
the conceptual machine of F1G. 8 respond. SOP
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Decoder 809 also contains an SIP register contain-
ing a value which specifies the S-interpreter being
used to decode the SOPs.

Name Translator 811 (Name Trans. Unit 27015),
which resolves and evaluates Names obtained from
Syllable Output 807 and produces descriptors
(Logical Descriptors 27116) which it outputs to
Descriptor Output 806. Name Translator 811 con-
tains four registers: three contain the ABPs: FP,
specifying the location in MOS 00502 of the frame
for the current execution of Procedure 00602,
SDP, specifying the location of Static Data Block
46863 being used for the current execution of Pro-
cedure 00602, and PBP, specifying a location in
Procedure Object 00608 containing Procedure
00602. The fourth contains NTP, specifying the
location of Name Table 10350 for Procedure 00602
in Procedure Object 00608.

Memory Signal Generator 812 (Memory Ref. Unit
27017, Prot. Unit 27019) takes descriptors from
Descriptor Output 806 and produces memory sig-
nals containing addresses and indicating read,
write, and execute operations. Memory Signal
Input 813 (PD 10146) carries these signals to Mem-
ory 801.

Calculating Unit 815 (EU 10122), finally, receives
data from Memory 801 via Memory Output 803
and I-stream Literals from I-stream Reader 805 via
Syllable Output 807. It processes its inputs as speci-
fied by the SOP and outputs the result to Memory
Input 817 and thereby to Memory 801.

Unlike the conceptual machines specified by instruc-
tions of the traditional digital data processing system,
conceptual machine of FIG. 8 contains no general-pur-
pose registers. The contents of the registers specified in
FIG. 8 may be changed only by certain SINs, and only
in narrowly-defined ways. Beginning with the PC regis-
ter in I-stream Reader 805, only Branch SINs and Call
and Return SINs may explicitly set the PC register to a
new value. All other SINs merely implicitly increment
the PC register to specify the next SIN.

The registers K in I-stream Reader 805, SIP in SOP
Decoder 809, and FP, SDP, PBP, and NTP in Name
Translator 811, may only be set to new values by Call
and Return SINs. The Call SIN saves the current values
of K, SIP, FP, SDP, PBP, and NTP on the frame in
MOS 00502 for the execution of Procedure 00602 exe-
cuting the Call SIN and then sets these registers to the
new values required for Procedure 00602 being called.
The Return SIN sets these registers to the values saved
on the frame in MOS 00502 for the execution of Proce-
dure 00602 to which the Return SIN returns.

The operations performed by the conceptual machine
defined by CS 10110 corresponds closely to the opera-
tions specified by statements in high-level languages.
Generally, therefore, few SINs are generally needed to
carry out the operations specified by such a statement.
For example, in CS 10110, the FORTRAN statement of
the above example corresponds to a single FORTRAN
SIN, specified as follows:

FADD ni, n2, n3
FADD indicates the opcode, in this case, 60, and nl, n2,
and n3 indicate three Names. The operation specified
for FADD is the addition of evaluated n1 to evaluated
n2 and the storage of the result at resolved n3.

The operation is executed on the conceptual machine
of FIG. 8 as follows: using the PC register, I-stream
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Reader 805 generates a descriptor for FADD’s SOP.
The descriptor is delivered via Descriptor Output 806
to Memory Signal Generator 812, which forms a mem-
ory signal from it. The memory signal is delivered via
Memory Signal Input 813 to Memory 801. Memory 801
then outputs the SOP onto Memory Output 803 and
I-stream Reader 805 parses the SOP and delivers it to
SOP Decoder 809. SOP Decoder 809 decodes it to
produce control signals directing further operations. In
response to these control signals, I stream Reader 805
obtains the next syllable, i.e., the Name representing
VALA as described for the SOP, and delivers the Name
via Syllable Output 807 to Name Translator 811. Name
Translator 811 resolves the Name to produce a descrip-
tor specifying the location, length, and type of VALA,
and outputs the descriptor to Descriptor Output 806.
Memory Signal Generator 812 receives the descriptor
from Descriptor Output 806, and since the SOP speci-
fies an Evaluation operation, outputs a signal on Mem-
ory Signal Outut 813 specifying that the value at the
location of VALA is to be delivered via Memory Out-
put 803 to Calculating Unit 815. The operation de-
scribed for VALA’s Name is repeated with the Name
representing VALB, and Calculating Unit 815 begins
calculating VALA + VALB. Meanwhile, Name Trans-
lator 811 resolves the Name representing SUM and
passes the descriptor for SUM to Memory Signal Gen-
erator 813, which produces a signal on Memory Signal
Output 813 specifying that the value on Memory Input
817 is to be stored at the location specified in the mem-
ory signal. When Calculating Unit 815 is finished with
the calculation, the result is cutput onto Memory Input
817 and stored at the location obtained by resolving n3.
Finally, the PC register in I-stream Reader 805 is set to
specify the location of the next SIN, and the execution
of that SIN proceeds essentially as just described.

It is noteworthy here that the transfers specified by
FADD are from Memory 801 to Calculating Unit 815
and then back to Memory 801, not from memory to a
register and from a register to memory, as in the con-
ceptual machines of traditional digital computer sys-
tems. Of course, the actual operation in CS 10110 does
involve registers in FU 10120 and EU 10122, but the
manner in which these registers are manipulated cannot
be specified in the FADD SIN, and are thus not part of
the “machine” described by the FADD SIN.

The advantages of the conceptual machine described
by the SINs of CS 101110 for executing programs writ-
ten in high-level languages are obvious when one com-
pares the single FADD SIN used to execute the FOR-
TRAN statement of the example with the sequence of
instructions required to execute the statement in typical
traditional digital computer systems. However, there is
one respect in which the fact that instructions in tradi-
tional digital computer systems may specify registers is
advantageous: if the result of one operation is required
as input to the next operation, instructions in traditional
digital computer systems can specify the register con-
taining the results as a source of the input for the next
operation. The advantages stemming from this capabil-
ity can be seen by considering the FORTRAN state-
ment

SUM=SUM+VALA+VALB
The execution of this statement in a traditional digital
computer system of the prior art requires only two
instructions more than the execution of the first example
statement:
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(1) A third load instruction which loads SUM into a
register. The register may be one of those which
contained VALA or VALB.

(2) An additional integer add arithmetic instructio.
which specifies the register containing SUM and
the result register as sources for the ALU.

In CS 10110, SINs may only specify data in Memory
801, and consequently, the result must be stored in
Memory 801 at the end of the first operation and re-
trieved from Memory 801 at the beginning of the next.
The FORTRAN statement

SUM=SUM+VALA +VALB
therefore requires two FADD SINs, one specifying
Names for VALA, VALB, and a location in Memory
801 for the temporary storage of the result, and a second
specifying the temporary location and SUM as the
sources of the values to be added and SUM as the loca-
tion at which the result is to be stored. The requirement
in CS 10110 that the values operated on in SOPs must
always come from Memory 801 and that the results be
returned to Memory 801 has the following conse-
quences: ‘

(1) The compiler must frequently specify areas in
Memory 801 to hold intermediate results and cre-
ate Names and NTEs specifying these areas.

(2) SINs must always contain Names specifying
sources and destinations of data. These Names
increase the size of the SINs and their resolution
and evaluation increases execution time.

(3) The need for extra Names and NTEs to specify
storage for intermediate results increases the size of
Procedures 00602 and Name Tables 10350.

(4) The need to store the result in Memory 801 at the
end of one SIN and fetch it from Memory 801 at
the beginning of the next slows the execution of the
SIN.

3. SOPs Specifying an Accumulator

The present invention improves the digital data sys-
tem of U.S. patent application Ser. No. 266,539 by add-
ing an accumulator. FIG. 9 illustrates this change. The
conceptual machine of the present invention in general
resembles that of CS 10110, but has an additional regis-
ter, Accumulator 901. The results of any operation
performed by Calculating Unit 815 are retained in Ac-
cumulator 901. Thus, in the present invention, all SOPs
specifying operations performed by Calculating Unit
815 implicitly specify Accumulator 901 as a destination
for the result of an operation. In addition, an SOP may
specify a location in MEM 801 as a destination for the
result of an operation and Accumulator 901 as a source
for a value to be operated on. These new possibilities in
the present invention are indicated by Calculating Unit
815’s inputs and outputs in FIG. 9. Calculating Unit 815
is represented with two outputs instead of the single
output of CS 10110. One output is connected to Accu-
mulator 901 and the other to Memory Input 817, indi-
cating that Calculating Unit 815 can output results to
both Accumulator 901 and Memory 801. Calculating
Unit 815 is further represented with three inputs instead
of the two inputs of FIG. 8. The additional input, Result
Return 903, is connected to Accumulator 901, indicat-
ing that Accumulator 901 may be used as a source of
data for Calculating Unit 815.

Accumulator 901 of the present invention is a special-
purpose register. It may contain only the results of a
Calculating Unit 815 operation, is loaded only as a con-
sequence of a Calculating Unit 815 operation, and may
serve as a source of data only for Calculating Unit 815.
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In particular, unlike the general-purpose registers of
traditional digital computer systems, Accumulator 901
cannot be loaded from Memory 801 and Accumulator
901's contents cannot be output to Memory 801.

Since SINs in the present invention may specify Ac-
cumulator 901 as a source for Calculating Unit 815,
operations that were specified by certain single SINs in
CS 10110 are now specified by one of a group of SINs.
For example, in the present invention, there are six
variants of the FADD SIN:

(1) FADD nl, n2, n3: This SIN is like the FADD of
CS 10110, except that the result is retained in Accu-
mulator 901 in addition to being stored in Memory
801 at the location obtained by resolving n3.

(2) FADD.A nl, n2: This SIN adds operands ob-
tained by evaluating nl and n2 and retains the re-
sult in Accumulator 901. It does not store the result
in Memory 801, and thus, no third name is neces-
sary.

(3) FADD.M nl, n2: This SIN adds the operand
obtained by evaluating n1 to the contents of Accu-
mulator 901. The result is retained in Accumulator
901 and is also stored in Memory 801 at the loca-
tion obtained by resolving n2.

(4) FADD2 n1, n2: This SIN adds operands obtained
by evaluating n1 and n2, retains the result in Accu-
mulator 901, and also stores the result in the loca-
tion in Memory 801 obtained from the resolution of
n2.

(5) FADD2.A nl: This SIN evaluates nl, adds the
result to the contents of Accumulator 901, and
retains the result in Accumulator 901.

(6) FADD2.M n1: This SIN evaluates nl, adds the
result to the contents of Accumulator 901, retains
the result in Accumulator 901, and also stores the
result in the location in Memory 801 obtained from
the resolution of nl.

The advantages obtained in the present invention by the
use of a family of SINs in place of the single SIN of CS
10110 may be seen by comparing the manner in which
CS 10110 and the present invention deal with the fol-
lowing FORTRAN example:

REALX,Y,Z, A,B,C
A=B+C
X=A+Y+2Z

In CS 10110 as described in U.S. patent application
Ser. No. 266,539, all of the operations specified in the
two statements of the above fragment would have been
performed by FADD SINs. In the second statement, a
Jocation in Memory 801 would have been required to
hold the result of Y 4+ Z, and consequently, the compiler
would have had to generate Names and NTEs not only
for X, Y, Z, A, B, and C, but also for the temporary,
which we will call TEMP. Using the names of the vari-
ables for the Names in the SINs which represent them,
the SINs in CS 10110 required for the two statements in
the fragment are the following:

FADD B,C.A

(Evaluate B, evaluate C, resolve A, do A+ B, and

store the result in A)

FADD A, Y, TEMP

(Evaluate A, Evaluate Y, resolve TEMP, do A+Y,

and store the result in TEMP)

FADD Z, TEMP, X

—_
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(Evaluate Z, Evaluate TEMP, resolve X, do
X +TEMP, and store the result in X)
Each of the above SINs contains 4 syllables, and thus 12
syllables must be fetched to perform the specified oper-
ation. Each of the SINs further specifies that 2 data
items be fetched from Memory 801 to Calculating Unit
815 and 1 data item be written from Calculating Unit
815 to Memory 801. Consequently, 9 memory opera-
tions are required for the data. Furthermore, in execut-
ing the above SINs, CS 10110 of U.S. patent application
Ser. No. 266,539 performs six Name Evaluation opera-
tions and three Name Resolution operations. Each of
these operations requires information from Name Table
10350 and Name Table 10350 must have a NTE for each
variable and for TEMP. Finally, storage must be pro-
vided in Memory 801 for the intermediate results,
In the present invention, the FORTRAN statements
in the fragment are executed by the following three
SINs:
FADD B, C, A
(Evaluate B, evaluate C, resolve A, do B4+C, retain
the result in Accumulator 901, and store the result
to A)

FADD2AY

(Evaluate Y, add Y to the contents of Accumulator
901, and retain the result in Accumulator 901)

FADDM Z, X

(Evaluate Z, resolve X, add Z to the contents of
Accumulator 901, retain the result in Accumulator
901, and store the result to X)

Thus, in the present invention, the SINs contain 9
instead of 12 syllables, there are 6 instead of 9 fetches of
data from Memory 801 or stores of data to Memory 801,
6 instead of 9 Name Resolution or Evaluation opera-
tions, no space is required in Memory 801 for storing
intermediate results, and no Name is needed to refer to
storage for intermediate results. Furthermore, if X, Y,
Z, A, B, and C are local or static data, and may there-
fore be located by offsets from FP or SDP, their Names
will be Immediate Names 209 in the present invention,
there will be no NTEs 307 for the Names, and the Name
Resolution and Evaluation operations can proceed
without reference to information in Name Table 308.

4. Implementation of Accumulator 901

In the present embodiment of the present invention,
Accumulator 901, Memory Input 817, and Result Re-
turn 903 are implemented by means of Result Reg 27013
of EU 10122, JPD Bus 10142, and data paths internal to
EU 10122 which allow the results of one EU 10122
operation to be used as an operand for another EU
10122 operation respectively. The relationship between
JPD Bus 10142, Result Reg 27013, and MEM 10112
may be seen in FIG. 270 of U.S. patent application Ser.
No. 266,539; the data paths internal to EU 10122 may be
seen in FIGS. 256 and 257 of #FHP__SPEC. Transfer
of data from Result Reg. 27013 to MEM 10122 via JPD
Bus 10142 is under control of FU 10120 microcode, and
the use of data from Result Reg 27013 as an operand in
EU 10122 is under control of EU 10122 microcode.
Thus, it was physically possible in CS 10110 as de-
scribed in U.S. patent application Ser. No. 266,539 to
retain results of an operation in Result Reg 27013 while
writing it to MEM 10112 and to then use the contents of
Result Reg 27013 as an operand for EU 10122, but the
SINs available in CS 10110 did not specify such opera-
tions. The SINs of the present invention, however, can
specify Accumulator 901 as described above, and all
that is required to implement them is new opcodes and
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FU 10120 and EU 10122 microcode responsive to these
new opcodes. Examples of such microcode are pro-
vided in CSL.DISP_2 and ACCUMULATION__EN-
TRIES of Appendix A.

E. Call SINs and the Return SIN

In both CS 10110 of U.S. patent application Ser. No.
266,539 and the present invention, the execution of a
Call SIN suspends the execution of the Procedure 00602
containing the Call SIN (the calling Procedure 00602)
at the point of the Call SIN and commences an execu-
tion of another Procedure 00602 (the called Procedure
00602) specified in the Call SIN. While a called Proce-
dure 00602 is executing, it may use data from calling
Procedure 00602. Such data is called arguments, and the
Call SIN specifies which data is to be used for a given
execution of called Procedure 00602. The execution of
a Return SIN terminates an execution of called Proce-
dure 00602 containing the Return SIN and resumes the
execution of calling Procedure 00602 whose execution
was suspended by execution of the Call SIN. In terms of
the Conceptual Machine of FIG. 8, the Call SIN sets
registers PC, K, SIP, SP, FP, SDP, PBP, and NTP of
FIG. 8 to values appropriate for called Procedure 00602
and the Return SIN resets those registers to the values
they had at the time of the execution of the Call SIN. As
may be seen from the above, a Call SIN must do five
things:

It must save the contents of the registers of the con-

ceptual S-language machine.

It must provide means by which called Procedure
00602 can locate the data used as arguments in the
Call SIN.

It must locate called Procedure 00602,

It set the registers of the conceptual S-language ma-
chine to the values required for the execution of
called Procedure 00602.

It must allocate storage in Memory 801 for the execu-
tion of called Procedure 00602.

It must begin execution of called Procedure 00602,

The Return SIN must do two things:

It must locate the register values for calling Proce-
dure 00602 saved by the Call SIN.

It must set the registers in the conceptual S-language
machine from these values.

In CS 10110 and the present invention, the Call SINs
employ a Macro Stack (MAS) 00502 to save the register
values for calling Procedure 00602, to provide called
Procedure 00602 with access to the arguments specified
in the Call SIN, and to provide the memory space re-
quired for called Procedure 00602’s execution. MAS
00502 is made up of frames. Each frame contains state
for an execution of a Procedure 00602. The topmost
frame in MAS 00502 is that of Procedure 00602 cur-
rently being executed; the preceding frame in MAS
00502 is that of Procedure 00602 which was the caller of
Procedure 00602 currently being executed, the frame
preceding that frame is that of the caller of the caller,
and so on. When a Call SIN is executed, it creates a new
frame for called Procedure 00602 at the top of MAS
00502, and when a Return SIN is executed, it makes the
preceding frame, which is that belonging to calling
Procedure 00602 which called Procedure 00602 in
which the Return SIN was executed, into the top frame
of MAS 00502. While all Calls in CS 10110 and the
present invention function logically as described above,
certain characteristics of CS 10110 and the present in-
vention make the execution of certain Call SINs much
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more complex that the execution of other Call SINs.
The first of these characteristics is that more state must
be changed in some Call SINs than in others. In CS
10110 and the present invention, a Procedure 00602 has
associated with it a Procedure Environment Descriptor
(PED). A Procedure 00602’s PED contains the follow-
ing:

NTP, A pointer to Name Table 10350 which contains
NTE:s for Procedure 00602’s Names.

SIP, an identifier for the S-interpreter required to
execute Procedure 00602’s SOPs.

SDPP, a pointer which may be resolved to obtain the
location of static data used by an execution of Pro-
cedure 00602.

PBP, a pointer to a location used as a base from
which to calculate locations in Procedure 00602

On a call, the SIP register in the conceptual S-lan-
guage machine is set from SIP, the SDP register is set
from a pointer obtained by resolving the pointer in
SDPP, and the PBP register is set from PBP.

If a calling Procedure 00602 and a called Procedure
00602 share a PED, the call need not change the values
contained in the SIP, SDP, and PBP registers. All that
is required is that FP and SP be set to specify the proper
locations in called Procedure 00602’s frame and PC be
set to the location of the first of called Procedure
00602’s SINs. When calling Procedure 00602 and called
Procedure 00602 do not share a PED, called Procedure
00602’s PED must be located and the SIP, SDP, and
PBP registers must be set to values obtained from the
PED. The amount of time required to execute a Return
SIN is similarly dependent upon the number of concep-

" tual S-language machine registers which must be reset.

The second of these characteristics is the access control
system of CS 10110 and the present invention. As ex-
plained in detail in 4.C of U.S. Pat. Ser. No. 266,539, in
CS 10110 and the present invention, Procedures 00602
are executed by entities called Subjects. A Procedure
00602 may access data only if an Access Control List
associated with the object containing the data allows
the Subject executing Procedure 00602 to have the kind
of access to the data in the object required to perform
the operation specified by the SIN in Procedure 00602
currently being executed. Each Procedure Object
00608 has associated with it a Domain of Execution
attribute. When a Subject is executing a Procedure
00602 contained in that Procedure Object 00602, the
Domain of Execution attribute is one component of the
Subject. Thus, when a Call SIN invokes a Procedure
00602 contained in a Procedure Object 00608 with a
different Domain of Execution attribute from that pos-
sessed by calling Procedure 00602's Procedure Object
00608, the Subject executing called Procedure 00602
changes. Such a call is termed a Cross-domain Call.
Because a Cross-domain Call changes the Subject, the
Called Procedure 00602 has no access to MAS Object
(MASO) 46703 containing calling Procedure 00602’s
stack frame and the stack frame for called Procedure
00602 must be constructed in a MASO 46703 to which
the new Subject has access. In order to construct the
stack frame, the Call SIN must locate MASQO 46703 for
the new stack frame and copy state from MASO 46703
containing calling Procedure 00602’s stack frame over
to MASO 46703 containing the new stack frame. On a
return from such a Call, the subject similarly changes
and the Return SIN must locate MASO 46703 contain-
ing calling Procedure 00602’s stack frame. The change
of the Subject and the transitions from one object to
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another and back in Cross-domain Call are handled by
KOS microcode components. The state required to
locate the proper MASO 46703 is stored on a separate
stack accessible only to KOS. This stack is contained in
SS Object 10336.

1. Calls and Returns in CS 10110

Call and Return in CS 10110 is described in detail in
Section 4E.d of U.S. patent application Ser. No.
266,539. In CS 10110, SS Object 10336 and two Call

SINs were used to deal with the differing degrees of 10

state manipulation required in Call and Return opera-
tions. The two SINs were the Mediated Call SIN and
the Neighborhood Call SIN. Mediated Call SINs were
used for Calls involving Procedures 00602 which did
not share PEDs; consequently, Mediated Call Sins set
PC, K, SIP, SP, FP, SDP, PBP, and NTP in the con-
ceptual S-language machine. Neighborhood Call SINs
were used for Calls involving Procedures 00602 which
did share PEDs; consequently, Neighborhood Call
SINSs set only PC, SP, and FP. However, this optimiza-
tion was not possible with regard to the Return SIN. It
was possible for a given Procedure 00602 to be called
by both Mediated Call SINs and Neighborhood Call
SINs, and the Return SIN therefore had to determine
which Call SIN had called Procedure 00602 and in the
case of the Mediated Call SIN, whether the Return SIN
had to locate a new PED, a new Procedure Object
00608, or a new stack. The Mediated Call SIN stored
this information in SS Object 10336 and the Return SIN
examined this information to determine what actions it
had to perform. Consequently, SS Object 10336 was
involved in all Mediated Calls and in all Returns.

2. Calls and Returns in the Present Invention

In the present invention, there are one Mediated Call
SIN and two Neighborhood Call SINs. The Mediated
Call SIN is called GCALL. For the present discussion,
it may be specified as follows:

GCALL n1, [n2, n3, . . . nm}

SOP 701 for the GCALL SIN contains the opcode
and, in OM Field 705, the number of arguments. The
first Operand Syllable 707 is a Name specifying Proce-
dure 00602 being called; when the Name is evaluated, it
yields a pointer specifying information from which
called Procedure 00602 may be located. The remaining
Names specify arguments used in the Call. Resolution
of these Names and descriptor-to-pointer conversion
yields pointers to the arguments. Since all Operand
Syllables 707 have 16 bits, GCALL does not set the K
register of the conceptual S-langauge machine; other-
wise, like Mediated Call, it sets PC, SIP, SP, FP, SDP,
PBP, and NTP.

The Neighborhood Call SIN may be specified for the
present discussion like this:

NCALL lit], [n2, n3, ... nm]

SOP 701 for the NCALL SIN also contains the op-
code in Opcode Field 703 and the number of arguments
in OM Field 705. The first Operand Syllable 707 is an
I-stream Literal 709 which, when multiplied by 16,
specifies the offset of called Procedure 00602 from the
NCALL SIN. When this value is multiplied by 8 and
added to PC, the result is the beginning of called Proce-
dure 00602. The remaining Operand Syllables 707 are
Names specifying arguments, as in GCALL.

I-stream Literals 709 are 16 bits long, and therefore
cannot specify a Procedure 00602 which is located
more than 2**15-1 bytes from the NCALL SIN. When
two Procedures 00602 share a PED but are located too

20

25

30

35

45

50

55

60

65

36
far apart for NCALL, the Neighborhood Call' by Name
SIN is used. It is specified as follows:

NCALLN n1, [n2, n3, ... nm]
nl is an Immediate Name 209 or a Table Name 201
which resolves to a location which is a displacement
from PBP. The specified location is the beginning of
Called Procedures 00602. The remaining Names specify
arguments, as in the other Call SINs. Both NCALL and
NCALLN set only PC, SP, and FP.

As explained in detail in U.S. patent application Ser.
No. 266,539 4.E.d.7, a call may also result in CS 10110
and the present invention when microcode executing on
JP 10114 requires assistance from programs written in
high-level languages. In terms of the S-language con-
ceptual machine, microcode to software calls behave
like calls made by the GCALL SIN.

As in CS 10110, there is a single Return SIN:

RTN

The RTN SIN has no Operand Syllables 707. The
conceptual S langauge machine registers changed by
RTN depends on the number changed in the call.

3. Operation of Call and Return SINs

As described above, the Call and Return SINs use
data contained in Procedure Objects and manipulate
stack frames. The following discussion first presents
Procedure Objects and Stack Frames in the present
invention and then discloses the operation of Call and
Return SINs with reference to these Procedure Objects
and Stack Frames.

a. Procedure Objects 1001

FIG. 10 presents Procedure Object 1001 of the pres-
ent invention. FIG. 10 may be compared with FIG. 472
of U.S. patent application Ser. No. 266,539, which
shows Procedure Object 00608 of CS 10110. As may be
seen from the comparison, Procedure Object 1001 is
similar in its basic parts to Procedure Object 00608:
both contain Literals 30301, PEDs 10348, Code 10344,
Static Data Prototype 30317, Name Tables 10350, and
Binder Area 30323. The differences are to be found in
Header 1003, Gates 1009, Entry Descriptor AREA
1007, PED 1013, Procedures 1016, and Argument In-
formation Arrays 1017. Header 1003 still contains Gate
Limit 47203 specifying the number of Gates 1009 in
Procedure Object 1001, but no longer contains AIA
Offset 47203 specifying the location of argument infor-
mation arrays. As will be seen, this information is at
other locations in Procedure Object 1001. Entry De-
scriptor Area 1007 contains Entry Descriptors 1011.
These in turn contain information required to locate
Procedures 1016. A Gate in Procedure Object 1001 is
simply as Entry Descriptor 1009 which is within the
number of Entry Descriptors 1011 specified by the
value of Gate Limit Field 47203. A calling Procedure
1016 in one Procedure Object 1001 may invoke a called
Procedure 1016 in another Procedure Object 1001 only
if called Procedure 1016’s Entry Descriptor 1011 is in
Gates 1009.

The function of PEDs 10348 has already been de-
scribed; their structure in the present invention will be
described later. Code 10344 contains Procedures 1016.
These differ from Procedures 00602 in one respect only:
the first 16 bits of a Procedure 1016 is ADS Field 1015.
ADS Field 1015 contains a 16-bit unsigned value which,
when multiplied by 128, specifies the amount of local
storage initially required for Procedure 1016’s local
data. Argument Information Arrays 1017, finally, are a
group of individual Argument Information Arrays
rather than a single large Argument Information Array.
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Turning now to FIG. 11, FIG. 11 gives detailed rep-
resentations of Entry Descriptors 1011 and a PED 1013.
There are two kinds of Entry Descriptors 1011: Termi-
nal Entry Descriptors 1101, which contain the informa-
tion required to locate a Procedure 1016, its PED 1013,
and its Argument Information Array 10352, and Indi-
rect Entry Descriptors 1113, which contain a resolved
object relative pointer specifying the location of an-
other pointer which in turn specifies the location of
another Entry Descriptor 1011. Terminal Entry De-
scriptor 1101 contains the following fields:

CSO Field 1103: When the value of this Field is
added to the base location contained in PBP, the
result is the location of Field ADS 1015 of Proce-
dure 1016 specified by Terminal Entry Descriptor
1101.

Version Field 1105 and TY Field 1107 specify the
version of Terminal Entry Descriptor 1101 and
identify it as a Terminal Entry Descriptor.

PED__PTR 1109 is a resolved object-relative pointer
specifying the location of PED 1013 for Procedure
1016 specified by Terminal Entry Descriptor 1101.

AIA__PTR 1111 is a resolved object-relative pointer
specifying the location of an Argument Informa-
tion Array in Argument Information Arrays 1017
for Procedure 1016. If Procedure 1016 has no Ar-
gument Information Array, the pointer is a null
pointer.

The fields of Indirect Entry Descriptor 1113 differ
from those of Terminal Entry Descriptor 1101 as fol-
lows: The first 32 bits contain LP PTR 1115, a re-
solved Object Relative pointer specifying the location
of a pointer which, when resolved, yields the location
of another Entry Deseriptor 1011. Version Field 1105
and TY Field 1107 specify the version of Indirect Entry
Descriptor 1113 and that Indirect Entry Descriptor
1113 is an Indirect Entry Descriptor. The last 32 bits of
Indirect Entry Descriptor 1113 contain AJA PTR
1111, which has the same function as in Terminal Entry
Descriptor 1101.

PED 1013 of the present invention contains informa-
tion required for the execution of Procedures 00602
sharing PED 1013, and thus has the same function as
PED 30303 of CS 10110, described in 3.B.a of U.S.
patent application Ser. No. 266,539, but certain fields
have been eliminated and others are at different loca-
tions. SEPP Field 30316 and K Field 30305 have been
eliminated. The latter field specified the syllable size of
operand syllables in Procedures 00602 sharing PED
30303, and is thus no longer required in the present
invention. The remaining fields are the following:

Version Field and TY Fields 1107 specify the version
of PED 1013 and that the data item following TY
Field 1107 is a PED 1013.

Three Fields are identical to their equivalents in PED
30303: LN Field 30307 specifies the location of the
last NTE in Name Table 305 associated with PED
1013, SIP Field 30309 specifies the S-interpeter
used by SINs in Procedures 1016 sharing PED
1013, and SDPP Field 30313 contains a pointer
whose resolution yields the location of static data
used by an execution of a Procedure 1016 sharing
PED 1013.

PBP__PTR Field 1115 contains a resolved object-
relative pointer specifying PBP for Procedures
1016 sharing PED 1013.

NTP_PTR Field 1117 contains a resolved object-
relative pointer specifying NTP, the beginning of

10

15

20

25

30

35

45

50

55

63

38
Name Table 305 for Procedures 1016 sharing Ped
1013.

The effects of the changes to Procedure Objects
00608 of CS 101108 in Procedure Objects 1016 may b.
summarized as follows: First, the addition of ADS Field
1015 makes it possible to allocate local storage for a
Procedure 1016 without reference to Procedure 1016’s
Terminal Entry Descriptor 1101. Second, the AIA for a
Procedure 1016 may be located from Terminal Entry
Descriptor 1101 instead of from Header 1003. Third, a
Procedure 1016’s Entry Descriptor 1101 is located at
the Gate for that Procedure 1016. The effect of all of
these changes is to reduce the number of memory refer-
ences required to perform a CALL SIN in the present
invention.

b. MAS Frame 1201

In CS 10110 and in the present invention, each execu-
tion of a Procedure has associated with it a frame in a
MAS Object 46703. MAS Frame 46709 of CS 10110 is
illustrated in FIG. 469 of U.S. patent application Ser.
No. 266,539 and described in Section 4.E.d.2.c.c; FIG.
12 illustrates MAS Frame 1201 of the present invention.
Like MAS Frames 46709, MAS Frame 1201 contains an
area for local storage, an area for linkage pointers for
arguments, and areas for information used during exe-
cution of a Return SIN. However, the complexity of the
latter areas has been greatly reduced.

A MAS Frame 1201 may be either an NCALL
Frame 1239 or a GCALL Frame 1241. NCALL
Frames 1239 are produced by the execution of NCALL
and NCALLN SINs; GCALL Frames 1241 are pro-
duced by the execution of GCALL SINs. As may be
seen from FIG. 12, a GCALL Frame 1241 has the same
fields as an NCALL Frame 1239, and in addition con-
tains ESSA 1237. Beginning at the top of NCALL
Frame 1239, there is Local Storage 10420, containing
storage used for variables contained in Procedure 1016
called by the Call SIN. Next comes Basic State Area
(BSA) 1215, which identifies the kind of Call SIN
which created MAS Frame 1201 and contains the state
required for a return to a calling Procedure 1016 which
shares a PED 1013 with the called Procedure 1016.
BSA 1215 has the following fields:

OLD__FP__PTR Field 1205 contains an object-rela-
tive pointer specifying the location of FP in MAS
Frame 1201 belonging to calling Procedure 1016.

NF_BOT__PTR Field 1207 contains an object-rela-
tive pointer specifying the bottom of OS Area 1219
in MAS Frame 1201. In NCALL Frames 1239, this
is the bottom of MAS Frame 1201; in GCALL
Frames 1241, it is the top of ESSA 1237.

OLD__PC _OFF Field 1207 contains the offset from
PBP of the SIN at which calling Procedure 1016 is
to resume execution. This Field is 30 bits long.

Flags _1 Field 1211 and Flags _ 2 Field 1213 contain
flags set by the Call SINs and used by the Return
SIN to determine the kind of Call SIN which made
MAS Frame 1201. These flags will be explained in
more detail below.

Flags _1 Field 1211 contains two bits. The left bit
specifies when set that Flags__ 2 Field 1213 is being used
in this MAS Frame 1201. The right bit specifies the kind
of MAS Frame 1201. If the bit is set, MAS Frame 1201
is a GCALL Frame 1241; otherwise, MAS Frame 1201
is an NCALL Frame 1239. NCALL sets these two bits
to 00 and GCALL and microcode-to-software cell sets
them to 11. In Flags__2 Field 1213, four bits are impor-
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tant for this discussion. The bits are numbered from the
left, with the leftmost bit as bit 0:

Bit 27, Microcode-to-software Call Flag; When this
bit is set, the call which created GCALL Frame
1241 was a microcode-to-software call.

Bit 28, Cross Domain Entry Flag: When this bit is set,
the call which created GCALL Frame 1241 was
the first of a sequence of calls to Procedures 1016
having the same Domain of Execution.

Bit 29, Cross Domain Exit Flag: When this bit is set,
the call which created GCALL Frame 1241 was
the last of a sequence of calls to Procedures 1016
having the same Domain of Execution.

Bit 30: Non-local GOTO Flag: Non-local GOTOs
are explained in detail in U.S patent application
Ser. No. 266,539 4.E.d.8.b.b. When this bit is set, it
indicates that a non-local GOTO involving this
MAS Frame 1201 is currently being executed.

The next portion of MAS Frame 1201 is Linkage
Pointers 1217. There is one linkage pointer in Linkage
Pointers 1217 for each Name specifying an argument in
the Call SIN which created MAS Frame 1201. The Call
SINs reverse the order of arguments in the high-level
langauge procedure invocations corresponding to the
Call SINs, and when the Call SIN creates MAS Frame
1201, it places the linkage pointer to the argument cor-
responding to the first Name specifying an argument in
the Call SIN immediately above OS Area 1219, the next
linkage pointer above the first and so on. Consequently,
the order of argument pointers in Linkage Pointers 1217
relative to FP corresponds to the order of arguments in
the high-level langauge procedure invocation corre-
sponding to the Call SIN.

OS Area 1219 contains offsets from FP of informa-
tion used by KOS to handle non-local GOTOs and
conditions. These offsets correspond to Catch List Off
46927, Clean Up List Off 46925, and Frame Top Off
46921 of FIG. 469. For details, see the description of
these fields in U.S. patent application Ser. No. 266,539
4Ed.lcc.

Extended State Save Area (ESSA) 1237 is present
only in GCALL Frames 1241. It contains the additional
saved state required for returns from Procedures 1016
called by GCALL SINGs. Initial Target Field 1221 con-
tains a copy of the resolved pointer to called Procedure
1016 obtained from the evaluation of n1 in the GCALL
SIN. It is present in GCALL Frame 1241 to enable a
debugger to determine which Procedure 1016 was
called by the GCALL SIN which produced GCALL
Frame 1241. The remaining fields in ESSA 1237 contain
saved state from the execution of calling Procedure
1016:

OLD__SDP Field 1223 contains a resolved pointer
specifying SDP for the execution of calling Proce-
dure 1016.

OLD_ PBP Field 1225 contains a resolved pointer
specifying PBP for the execution of calling Proce-
dure 1016.

TY Field 1227 indicates that the area following it is
an ESSA 1237, and Ver Field 1229 indicates the
version of ESSA 1237.

DIA 1231 is an integer which corresponds to a value
of SIP 30309 and specifies the S-language required
by calling Procedure 1016’s SINs.

OLD_SP_PTR 1233 is a resolved object-relative
pointer specifying the location of the topmost bit in
calling Procedure 1016’s MAS Frame 1201.
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OLD__NT__PTR, finally, is a resolved object-rela-
tive pointer specifying the location of Procedure
1016’s Name Table 305.

The chief difference between MAS Frame 1201 of
the present invention and MAS Frame 46709 of CS
10110 are the following: the information required to
return from a NCALL or NCALLN has been separated
from the information required to return from GCALL,;
the kind of MAS Frame 1201 and the kind of Call SIN
which created it are specified by flags in BSA 1217;
NCALL Frames 1239 and GCALL Frames 1241 are
identical execept for the presence of ESSA 1237 in the
latter.

4. Operation of the NCALL and NCALLN SINs

When a Call is made by an NCALL or NCALLN
SIN, the following operations are performed by the FU
10120 microcode which interprets these SINs:

The current PC, current FP, current PBP, and cur-

rent SP are saved in FU 10120 registers.

The number of arguments in the Call is obtained from
OM Field 705 of SOP 701.

The next Operand Syllable 707 is parsed. In the case
of NCALL, Operand Syllable 707 is an I-stream
Literal 709. Its value is multiplied by 16 and added
to the current PC value, PC specifies the location
of ADS Field 1015 of called Procedure 1016. In the
case of NCALLN, Operand Syllable 707 is a Name
specifying the location of ADS Field 1015 of Pro-
cedure 1016. The Name is resolved to obtain a
descriptor for that location and PC is set from the
descriptor.

SP is incremented by SP MOD 128 and the resulting
value, which is the location of the bottom of the
new NCALL Frame 1239, is saved.

OS Area 1219 is added to new MAS Frame 1201 and
SP is incremented by 128.

Beginning with the first Name representing an argu-
ment in the NCall SIN, for each Name, the Name
is resolved, the resulting descriptor is converted to
a pointer, the pointer is placed on NCALL Frame
1239, and SP is incremented by 128. At the end of
these operations, Linkage Pointers 1217 are on new
MAS FRame 1201.

BSA 1215 is placed on NCALL Frame 1239 and SP
is incremented by 128. Its Fields are set as follows:
OLD__FP__PTR 1025 is set to the value of saved
FP, that is, the value of FP in Caller’s Frame 1243,
NF_BOT__PTR 1207 is set to the saved value
which specified the bottom of NCALL Frame
1239; OLD__PC__OFF 1209 is set to specify the
SIN following the CALL SIN; Flags__1 1211 is set
to 00.

FP is set to the current value of SP.

The I-stream Literal in ADS Field 1015 is parsed, its
value is multiplied by 128, and that number of bits
is allocated as Local Storage 10420, and SP is in-
cremented to point to the top of Local Storage
10420.

The first SIN of called Procedure 1016 is executed.

Since calling Procedure 1016 and called Procedure
1016 share a PED 1013, NCALL and NCALLN need
not change or save NTP, PBP, SIP, or SDP.

5. Operation of the GCALL SIN

The operation of the GCALL SIN differs in four
respects from that of the NCALL or NCALLN SINs:
GCALL must locate a Terminal Entry Descriptor 1101
for called Procedure 1016, it must create an ESSA 1237
on called Procedure 1016’s GCALL Frame 1241, and it
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must locate called Procedure 1016’s PED 1013 and
reset NTP, PBP, SIP, and SDP from values contained
in called Procedure 1016’s PED 1013.

After determining the number of arguments and sav-
ing FP, PC, and PBP as described for NCALL, FU
10120 microcode executing GCALL must locate Ter-
minal Entry Descriptor 1101 for called Procedure 1016.
The location of Terminal Entry Descriptor 1101 com-
mences with the evaluation of nl of GCALL. The eval-
uation of the Name yields a pointer containing the loca-
tion of an Entry Descriptor 1011. If Entry Descriptor
1011 is not in the same Procedure Object 1001 as calling
Procedure 1016, FU 10120 microcode first checks
whether the Subject executing calling Procedure 1016
has Execute access to Procedure object 1001 containing
called Procedure 1016. If not, the Call aborts. If the
Subject does have Execute access, FU 10120 microcode
checks the Domain of Execution Attribute of Proce-
dure Object 1001 containing called Procedure 1016. If
the Domain of Execution Attribute is different from
that of Procedure Object 1001 containing calling Proce-
dure 1016, the Call is a Cross-domain Call, described
below. If the Call is not a cross-domain Call, FU Micro-
code examines Gate Limit Field 47203 to determine
whether Entry Descriptor 1011 is a Gate. If it is not, the
Call aborts. Otherwise, FU 10120 microcode executing
GCALL examines TY Field 1107 to determine whether
Entry Descriptor 1011 is a Terminal Entry Descriptor
1101 or an Indirect Entry Descriptor 1113. If it is the
latter, FU 10120 microcode obtains the location of a
linkage pointer to another Entry Descriptor 1101 from
LP PTR Field 1115. It then performs a pointer resolu-
tion operation on the linkage pointer and uses the result-
ing resolved pointer to.locate the new Entry Descriptor
1011. If Entry Descriptor 1011 is another Indirect
Entry Descriptor 1113, the microcode repeats the oper-
ation just described.

If Entry Descriptor 1011 is a Terminal Entry De-
scriptor 1101, FU 10120 microcode begins constructing
a GCALL Frame 1241, It first increments SP by SP
MOD 128 and then builds ESSA 1237 as follows: It first
sets TY Field 1227 and VER Field 1229 to the proper
values and then saves an object-relative pointer to the
top of Caller’s Frame 1243 in OLD__SP__PTR 1233
and an object-relative. pointer to Name Table 305 in
OLD__NT__PTR 1235. Thereupon it copies current
PBP into OLD_ PBP 1225, current SDP into
OLD _SDP 1223, and the pointer obtained from evalu-
ating nl of GCALL into Initial Target 1221. At the end
of the operation, SP is set to point to the top of ESSA
1237. GCall then adds Linkage Pointers 1217 and BSA
1215 as described for NCALL, except that the right-
most bit of Flags 1 Field 1211 is set to 1.

This done, FU 10120 microcode uses the value in
PED PTR Field 1109 of Terminal Entry Descriptor
1101 to locate PED 1013 for called Procedure 1016 and
sets PBP, NTP, SIP, and SDP from PBP__PTR Field
1115, NTP__PTR Field 1117, SIP Field 30309, and
SDPP Field 30313 respectively. Finally, FU 10120 mi-
crocode uses the value in CSO Field 1103 to set PC to
the location of ADS Field 1015 in called Procedure
1016, fetch the I-stream Literal 709 in that field, and
complete GCALL Frame 1241 as explained in the dis-
cussion of NCALL. Thereupon, FU 10120 microcode
executes the first SIN of Called Procedure 1016.

On a Cross-domain Call, FU 10120 microcode first
constructs ESSA 1237, Linkage Pointers 1217, and
BSA 1215 as described above. In BSA 1215, the right-
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most bit of Flags_ 1 is set to 1 and bit 29 of Flags 2is
set to 1, indicating a cross-domain exit. Then it stores a
resolved UID Pointer to the top of BSA 1215 in Secure
Stack Object 10336. The next step is examining
AIA__PTR Field 1111 of Terminal Entry Descriptor
1111 to see whether an AIA Array for Procedure 1016
is present in Argument Information Arrays 1017. Ifit is,
FU 10120 GCALL microcode performs a Trojan Horse
Argument Check, as described in U.S, patent applica-
tion Ser. No. 266,539 4.E.d.5.e.e. Then KOS microcode
invoked by GCALL locates MAS Object 46703 be-
longing to the domain specified by the Domain of Exe-
cution Attribute of Procedure Object 1001 containing
called Procedure 1016 and sets the SP register to the
location of the top of MAS Stack 00502 in that object.
The next step is to copy ESSA 1237, Linkage Pointers
1217, and BSA 1215 into that MAS Object 46703 above
the location specified by SP, incrementing SP as it does
so. The manner in which MAS Object 46703 is located
is described in detail in U.S. patent application Ser. No.
266,539 4.E.d.5.e.e. On the copying operation, bit 28 of
Flags__2 is set to 1, indicating a cross-domain entrance.
After the copying operation has been completed,
GCALL microcode completes the call as described
above.

6. Operation of the Return SIN

The manner in which the Return SIN operates de-
pends upon whether called Procedure 1016 was called
by a NCALL or NCALLN SIN or by a GCALL SIN,
and in the latter case, upon whether the call was a cross-
domain call. As indicated above, the type of call which

_created a given MAS Frame 1201 is specified in

Flags__1 Field 1211 and Flags_ 2 Field 1213 of BSA
1215. Consequently, the manner of operation of the
Return SIN is determined by the settings of Flags_ 1
Field 1211 and Flags__ 2 Field 1213.

Beginning with returns from Procedures 1016 in-
voked with NCALL or NCALLN, in this case, the
rightmost bit of Flags 1 Field 1211 is set to 0 and MAS
Frame 1201 is an NCALL Frame 1239. Since the state
specified by PED 1013 does not change on an NCALL,
all that FU 10120 Return microcode which executes the
Return SIN need do is set FP to the value contained in
OLD__FP__ PTR Field 1205, PC to the valye specified
in OLD__PC_OFF Field 1209, and SP to the value
specified in NF__BOT _PTR 1207. Thus, at the end of
the Return operation, PC specifies the SIN following
the NCALL or NCALLN SIN in calling Procedure
1016 and FP specifies calling Procedure 1016’s MAS
Frame 1201.

In the case of non-cross-domain GCALL, the right-
most bit of Flags__ 1 Field 1213 is set to 1. Since calling
Procedure 1016 and called Procedure 1016 do not share
a PED in this case, FU 10120 Return microcode must
not only restore FP, SP, and PC, but also PBP, SDP,
SIP, and NTP. As shown above, the values required to
do this are contained in ESSA 1237. Hence, FU 10120
Return Microcode restores FP from BSA 1215 and then
uses the value in NF_BOT__PTR Field 1207 to locate
ESSA 1237. Having found ESSA 1237, it restores SIP
from DIA 1231, NTP from OLD__NTP__PTR 1235,
PBP from OLD PBP 1225, SDP from OLD__SDP
1223, and SP from OLD_SP__PTR 1223. Then FU
10120 Return microcode restores PC by adding the
value contained in OLD__PC__OFF 1209 to PBP and
finishes as described above.

In the case of cross-domain GCALL, finally, the
leftmost bit of Flags 1 Field 1213 is set to 1 and both
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bits 29 and 30 of Flags 2 Field 1213 are set to 1. In this
case, FU 10120 Return microcode invokes KOS micro-
code, which restores SP from the value which cross-
domain GCALL stored in Secure Stack Object 10336.
Thereupon, the execution of the Return SIN continues
as described above for returns from non-cross-domain
GCALLs.

7. Summary of Improvements in Calls and Returns in
the Present Invention

The improvements in calls and returns resulting from
the changes in PO 1016 and MAS Frame 1201 in the
present invention may be readily apprehended by com-
paring the description of calls and returns in U.S. patent
application Ser. No. 266,539 4.E.d with the above de-
scription of the operations in the present invention. The
improvements may be summarized as follows:

The use of Entry Descriptors 1011 in Gates 1009 and
the addition of AIA__PTR 1111 to Terminal Entry
Descriptor 1101 have reduced the amount of time
required to locate a called Procedure 1016 and
determine whether a call is valid.

The addition of ADS Field 1015 to Procedure 1016
allows NCALL and NCALLN to allocate Local
Storage 10420 without reference to Terminal
Entry Descriptor 1101

Since NCALL and NCALLN need not refer to Ter-
minal Entry Descriptor 1101, NCALL can reset
PC directly from the I-stream Literal 709 following
the NCALL SOP 701 and NCALLN can reset PC
after resolving nl.

Making GCALL Frame 1241 an extension of
NCALL Frame 1239 allows all Return SINs to
begin in the same fashion.

Placing flags indicating the kind of MAS Frame 1201
and the state which must be restored by a return
from NCALL or NCALLN in BSA 1215 makes it
possible for Return SINS in Procedures 1016 called
by NCALL or NCALLN to complete the return
simply by restoring state from BSA 1215.

Placing flags indicating whether a GCALL is a cross-
domain call in BSA 1215 and the state which must
be restored in a non-cross-domain call makes it
possible for Return SINs in Procedures 1016 called
by non-cross-domain GCALL to complete the
return by restoring state from BSA 1215 and ESSA
1237. Only returns from cross-domain GCALL
involve SS Object 10336.

In addition, calls and returns of the present invention
benefit from other improvements already discussed. In
CS 10110, literal syllables in the Call SINs specified the
number of arguments; in the present invention, the last
8 bits of the SOP specifies the number of arguments. In
CS 10110, there was only one kind of Name, and all
arguments were specified by these Names; in the pres-
ent invention, arguments may be specified by either
Table Names or Immediate Names. In CS 10110, fi-
nally, different Procedures 00602 could have operand
syllables with different sizes, and a Mediated Call SIN
therefore had to first save K, the value representing
syllable size, for calling Procedure 00602, and then set
K to its value for called Procedure 00602. A Return
SIN had to restore calling Procedure 00602’s value for
K. In the present invention, all Procedures 00602 have
syllables containing 16 bits, and it is no longer necessary
to save, set, or restore K.
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F. Linkage Pointer Encachement

In CS 10110 and the present invention, linkage point-
ers are pointers to items which cannot be located by
means of displacements from the ABPs. Three large
classes of items which are located by means of linkage
pointers are arguments for a Procedure 1016, pointers
to Entry Descriptors 1011 in different Procedure Ob-
jects 1001, and static data which is not located in Static
Data Block 46863. As was explained with regard to
FIG. 12, linkage pointers for arguments are contained in
Linkage Pointers 1217 in MAS Frame 1201. Since Link-
age Pointers 1217 are located below FP, Names repre-
senting argument pointers in Linkage Pointers 1217
specify negative displacements from FP. Linkage Point-
ers to Entry Descriptors 1011 and to static data not
located in Static Data Block 46863 are similarly located
at negative displacements from SDP in Static Data
Block 46863, as can be seen from FIG. 468 of U.S.
patent application Ser. No. 266,539. In the following
discussion, the part of Static Data Block 46863 contain-
ing linkage pointers is termed Static Linkage Pointers
46865 to distinguish it from Linkage Pointers 1217 in
MAS Frame 1201.

Compilers generating SINs for Computer System
10110 and the present invention do not produce SINs
which specify addresses at negative displacements from
SDP and FP as destinations for data. Thus, as long as a
MAS Frame 1201 or a Static Data Block 46863 exists in
Memory 801, the values of the linkage pointers con-
tained therein will not change. Because linkage pointers
are always located at negative offsets from SDP or FP
and do not change as long as SDP or FP is valid, the
values of linkage pointers may be encached in Name
Translator 811. The fact that the linkage pointers do not
change value means that a linkage pointer may be cop-
ied into a cache without concern for future changes in
the original, and the fact that linkage pointers are lo-
cated at negative offsets means that the FU 10120 mi-
crocode which maintains the cache containing the link-
age pointers can detect NTEs or Immediate Names 209
specifying linkage pointers and place the values of the
pointers instead of their locations in the cache.

Encachement of the values of linkage pointers in
Name Translator 811 is advantageous because it allows
both Immediate Names 209 specifying negative dis-
placements from FP or SDP and Names whose NTEs
specify indirect references using linkage pointers as the
base location to be resolved without fetching the value
of the linkage pointer from Memory 801. All that is
necessary to create a descriptor for the data at the loca-
tion specified by the linkage pointer’s value is to add the
length and type information for the data to the location
specified by the encached linkage pointer value. Conse-
quently, the resolution of such an Immediate Name 209
or Name takes no longer than the resolution of a Name
or Immediate Name 209 which specifies a direct refer-
ence. When a pointer cannot be encached, on the other
hand, only a descriptor for the pointer’s location may be
encached, and the Name Resolution operation must first
fetch the pointer from the location in Memory 801 spec-
ified by the descriptor and then perform a pointer-to-
descriptor conversion to obtain the descriptor for the
data item represented by the Name or Immediate Name
209.

The increased efficiency offered by the encachement
of linkage pointers is particularly important with regard
to linkage pointers to arguments. Since the purpose of a
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Procedure 1016 is to process the data used as arguments
to it, there will be frequent references to the arguments
in Procedure 1016 and consequently many SINs con-

taining Names specifying indirect references from the
linkage pointers. Efficient resolution of these Names is 3
thus a prerequisite to efficient execution of most Proce-

dures 1016 in CS 10110 and the present invention.

While encachement of linkage pointers was possible
in CS 10110, implementing it was difficult because
Names were nothing but indexes into NTE 10350, and
there was therefore neither a way of distinguishing a
Name whose NTE specified a linkage pointer as a base
location for the data represented by the Name from any
other Name nor of determining what Names would

refer to a given linkage pointer. This fact had two con- 15

sequences:

Separate caches could not be employed for descrip-
tors corresponding to linkage pointers, since
Names specifying linkage pointers were not distin-
guishable from other Names.

There was no way of determining during the execu-
tion of a Call SIN what Names in called Procedure
1016 corresponded to the arguments; consequently,
there was no way of pre-encaching descriptors ,5
corresponding to argument pointers, even though
the descriptors had to be calculated as part of the
execution of the Call SIN. Encachement could
only occur on a miss, and at that time, the descrip-
tor was no longer available. Name Resolve cache
miss microcode therefore had to fetch the argu-
ment pointer from Memory 801 and convert it to a
descriptor in order to encache it.

As will be seen in the ensuing discussion, the presence

of Immediate Names 209 in the present invention solves

both of these problems and greatly simplifies the enc-
achement of linkage pointer values in the present inven-
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tion.

1. Linkage Pointer Encachement in the Present In-

As explained in the discussion of the Call and Return
SINs, the position of linkage pointers relative to FP in
Linkage Pointers 1217 is determined by the order of
arguments in the Call SIN, and this order is in turn
determined by the order of arguments in the high-level
language procedure invocation corresponding to the
Call SIN. In CS 10110 and the present invention, the
relationship between the order of linkage pointers rela-
tive to FP and the order of arguments in the high-level
language procedure invocation is the same for all invo-
cations, regardless of the high-level language used. The
order of arguments used in the high-level language
procedure invocation of a given Procedure 1016 is de-
termined by the source text for Procedure 1016 and is
therefore known to the compiler when it compiles Pro-
cedure 1016. Given the order of arguments and the
common formats of all MAS Frames 1201 in the present
invention, the high-level language compiler can gener-
ate Immediate Names 209 for references to arguments in
Procedure 1016’s SINs. For example, as may be seen
from FIG. 12, the linkage pointer for the first argument
to a given Procedure 1016 is always at offset — 256 from
FP. Consequently, a reference to the first argument may
always be expressed by an Immediate Name 209 with

45
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fields set as follows:

NTY 203: 00, specifying FP.
IB 205: 1, specifying an indirect reference.

46

DISP 211: —8, which, when multiplied by 32,
yields —256, the offset of the linkage pointer for
the first argument.

An Immediate Name 209 specifying the second argu
ment would have fields set as described above, except
that 32__ DISP 211 would be set to — 12, an Immediate
Name 209 specifying the third argument would have
32 _DISP 211 set to — 16, and so forth.

While the locations of linkage pointers in MAS
Frame 201 are a consequence of the manner in which
Call SINs are executed in the present invention, the
locations of linkage pointers in Static Data Block 46863
are directly under the control of the compilers. As ex-
plained in detail in Section 4.E.d.4 of U.S. patent appli-
cation Ser. No. 266,539, the first time that a Process
00610 executes a SIN in a given Procedure Object 1001
which contains a Name specifying the SDP ABP,
SDPP 30313 in PED 1013 belonging to the SIN’s Pro-
cedure 1016 is resolved, and in the process of resolving
SDPP 30313, a Static Data Block 46863 is created using
information in Static Data Prototype 30317 specified by
SDPP 30313. By convention, all compilers in CS 10110
and the present invention specify that negative offsets
from SDP in Static Data Block 46863 contain Static
Linkage Pointers 46865. Since the location of individual
Static Linkage Pointers 46865 in Static Data Block
46863 is controlled by the compiler, the compiler can
generate Immediate Names 209 as described above, but
specifying SDP, for references to Procedures 1016 and
data specified by Static Linkage Pointers 46865,

As explained above, Names specifying NTEs which
in turn specified linkage pointers as base locations could
not be differentiated from other Names in CS 10110
without reference to the NTE. In the present invention,
however, Immediate Names 209 specify linkage point-
ers as base locations, and as described above, Immediate
Names 209 which do so all contain NTY Fields 203
specifying SDP or FP, an IB Field 205 which is set to 1,
and a 32__DISP Field 211 which, when multiplied by
32, specifies an offset which is evenly divisible by 128.
This is thus only a single Immediate Name 209 which
may specify a given Linkage pointer in a given execu-
tion of a Procedure 1016, and more important, if a link-
age pointer’s position relative to FP or SDP is known,
it is possible to calculate its Immediate Name 209. Fur-
thermore, an Immediate name 209 specifying a linkage
pointer may be differentiated not only from Table
Names 201, but also from other Immediate Names 209.

The above facts have two important consequences:
First, the fact that Immediate Names 209 specifying
linkage pointers may be differentiated from other
Names makes it possible in the present invention to
employ special cache means for linkage pointers. Sec-
ond, the fact that there is only a single Immediate Name
209 which may specify a given linkage pointer in a
given execution of a Procedure 1016 makes it possible
to preload caches of argument pointers when a Call SIN
is executed. As represented in FIG. 13, the present
invention takes advantage of both these facts. FIG. 13 is
a conceptual block diagram of linkage pointer encache-
ment in the present invention. F1G. 13 has two main
parts: Name Translator 811 and Memory 801. In Name
Translator 811 there is shown Cache Means 1301.
Cache Means 1301 is subdivided into three parts:

General Cache Entries 1303, containing information

required to resolve all Table Names 201 and those
Immediate Names 209 which do not specify indi-
rect reference by means of linkage pointers.

32
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Entries for FP-Negative Immediate Names 1305,
containing argument pointers, i.e., linkage pointers
at negative offsets from FP.

Entries for SDP-Negative Immediate Names 1307,
containing linkage pointers at negative offsets from
SDP.

Memory 801 contains MAS 00502, with Linkage
Pointers, 1217, as previously described, and Static Data
Block 46863, with Static Linkage Pointers 46865. As
indicated by the brackets and arrows, descriptors de-
rived from argument pointers in Linkage Pointers 1217
are encached in Entries for FP-Negative Immediate
Names 1305 and descriptors derived from Static Link-
age Pointers 46865 are encached in Entries for SDP-
Negative Immediate Names 1307.

In the present embodiment of the present invention,
cache Means 1301 corresponds to NC 10226. NC 10226
is an associative cache, and thus, the subdivision into
three parts is a simple consequence of the fact that Im-
mediate Names 209 specifying linkage pointers have the
special forms described above. In other embodiments,
Cache Means 1301 may in fact comprise two or more
caches: General Cache Entries 1303 may be an associa-
tive cache responsive to Table Names 201 and Immedi-
ate Names 209 which do not specify indirect references
involving linkage pointers, while Entries for FP-Nega-
tive Immediate Names 1305 and Entries for SDP-Nega-
tive Immediate Names 1307 may be caches addressable
by 32__DISP Field 211 for Immediate Names 209
which do specify indirect references involving linkage
pointers. The latter type of cache is possible in the pres-
ent invention for two reasons: first, the values of NTY
Field 203 and IB Field 205 in such Immediate Names
209 immediately distinguish them from other Names
and distinguish such Immediate Names 209 specifying
FP from such Immediate Names 209 specifying SDP. It
is thus possible to construct special caches which re-
spond only to such Immediate Names or indeed only to
such Immediate Names 209 specifying SDP or those
specifying FP and to present a Name simultaneously to
such specialized caches and to a general associative
cache. Second, 32__DISP Field 21 in such immediate
Names 209 is in fact the FP or SDP-relative address of
the linkage pointer. If the linkage pointers are encached
in caches corresponding to Entries for FP-Negative
Immediate names 1305 or Entries for SDP-Negative
Immediate Names 1307 an order corresponding to their
orders in Linkage Pointers 1217 or Static Linkage
Pointers 46865 respectively, then 32__DISP Field 211
may serve directly as the address of the encached link-
age pointer in Cache Means 1301.

In the present invention, Entries for FP-Negative
Immediate Names 1305 may be preloaded by Call Mi-
crocode as part of the execution of a Call SIN. As
pointed out in the discussion of the Call SINs, when a
Call SIN is executed, Call microcode resolves each
Name specifying an argument in the Call SIN, converts
the ‘descriptor to a pointer, and places the pointer on
Linkage Pointers 1217. The descriptor corresponding
to the pointer is of course the value which should be
encached in Entries for FP Negative Immediate Names
1305. In CS 10110, there was no way of determining
during a Call what Name in called Procedure 1016
corresponded to the argument, and thus, there was no
way for Call microcode in CS 10110 to encache the
descriptor in NC 10226. In the present invention, on the
other hand, Call microcode can determine from an
argument pointer’s position in Linkage Pointers 1217 in
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the new MAS Frame 1201 being constructed by the
Call microcode what value 32__DISP Field 211 in Im-
mediate Names 209 referring to the argument has. Since
the values of NTY Field 203 and IB Field 205 are given
in Immediate Names 209 referring to argument pointers,
if the value of 32_DISP Field 211 is known, the form
of Immediate Name 209 in called Procedure 1016 refer-
ring to the argument is known. If, as in the present
embodiment of the present invention, Cache Means
1301 is an associative cache, Call microcode may enc-
ache the descriptor corresponding to the argument
pointer by constructing Immediate Name 209 corre-
sponding to the argument pointer, using Immediate
Name 209 to locate an entry in Cache Means 1301, and
placing the descriptor in the entry. If entries for FP-
Negative Immediate Names 1305 is a cache addressable
by the value of 32__DISP Field 211, on the other hand,
the descriptor may be placed directly at the proper
location in Entries for FP-negative Immediate Names
1305 without constructing Immediate Name 209. In
either case, preloading reduces the number of misses in
Cache Means 1301 during the execution of a Procedure
1016. Furthermore, since the descriptors corresponding
to the argument pointers are available during the execu-
tion of the Call SINs, preloading may be done without
fetching the value of the argument pointer from Mem-
ory 801. Both the reduction in the number of misses in
Cache Means 1301 and the increased efficiency of load-
ing increase the speed with which the present invention
executes Procedures 1016.

2. Implementation of Linkage Pointer Encachement
in the Present Embodiment

In the present embodiment, Cache Means 1301 is
implemented by means of NC 10226. A single descrip-
tor, that corresponding to the argument pointer for the
first argument of the Call SIN, is preloaded by Call
microcode. Otherwise, NC 10226 is loaded as in CS
10110 by Name Resolve cache miss microcode. In the
present embodiment, Name Resolve cache miss micro-
code examines the Name which caused the miss. If the
Name is an Immediate Name 209 specifying a linkage
pointer, Name Resolve cache miss microcode obtains
the value of the linkage pointer from Memory 801,
converts the pointer to the AON and Offset portions of
a descriptor, and adds the necessary type and length
information. Cache miss microcode then encaches the
resulting descriptor for the argument in NC 10226. The
entry RES_C_Miss in RESOLVER _TRAPS of
Appendix A illustrates encachement of linkage pointers
in the present invention, and the entry NCALL _END
of NEIGHBORHOOD _ CALL illustrates preloading.
As mentioned above, other embodiments of the present
invention may preload additional argument pointers
and may employ special caches for linkage pointers.

The invention may be embodied in yet other specific
forms without departing from the spirit or essential
characteristics thereof. Thus, the present embodiments
are to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by
the appended claims rather than the foregoing descrip-
tion, and all changes which come within the meaning
and range of equivalency of the claims are therefore
intended to be embraced therein.

APPENDIX A

This appendix contains the source texts for the FU
10120 microcode used to implement the present inven-
tion on the hardware of CS 10110. For a description of
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how to read FU 10120 microcode source tests, see Sec- 8 bits of the SOP, and then resetting K to 16.
tion 2.F.d of U.S. patent application Ser. No. 266,539. A Microcode for Section D:
detailed description of the FU 10120 microword is con- CSL.DISP_2 and ACCUMULATION_ EN-

tained in Appendix A of U.S. Pat. Ser. No. 266,539.
Taking Section 2.F.d. together with Appendix A, one 5
‘skilled in the art may read the source texts in this appen-
dix. The source texts are arranged in the order in which
the inventions they implement are discussed in the De-
scription of the Preferred Embodiment:
Microcode for Section A: 10
PIR _TO_DESC and DESC _TO_PTR: These
implement descriptor- to-pointer and pointer-to-
descriptor conversion using the pointer formats of M

TRIES are source texts for the microcode imple-
menting the accumulator SOPs. CSL.DISP__2
specifies the dispatch table loaded into FDISP
24218 and ACCUMULATION__ENTRIES spec-
ify the actual operations of the accumulator SOPs.
The discussion of SPL S-language microcode in
Appendix B of U.S. Pat. Ser. No. 266,539 describes
how CSL.DISP__2 and ACCUMULATIO-
N__ENTRIES may be read together.

icrocode for Section E

the present invention. The microcode for Section E is the microcode which

Microcode for Section B: 15

RESOLVER _TRAPS and RESOLVER imple-
ment Name resolution and Name Cache 10226
maintenance in the present invention. The micro-
code resolves and evaluates Table Names 201 and
Immediate Names 209, and performs these opera- 20
tions for Table Names 201 using NTEs 307.
RESOLVER TRAPS is microcode invoked by
Name Cache 10226 misses and jams, as described in
U.S. Pat. Ser. No. 266,539 3.B.c.3.d.d. and e.e., and
RESOLVER is microcode used by RESOLVER- 25

carries out the GCALL, NCALL, NCALLN, and
RTN SINs. It consists of the following: CAL-
L __Entries, containing the entries RTN, NCALL,
and GCALL for those SINs, and SET UP N-
CALL for NCALLN; NEIGHBORHOOD-
CALL, containing the microcode for the
NCALL SIN, LEVELS _S__ RETURN, contain-
ing the microcode for the RTN SIN, and level-
S CALL, COMMON_CALL, _CALL-
STATE, and GENERATE__MACRO S-
TATE, containing the microcode for the GCALL

TRAPS. SIN.
Microcode for Section C: Microcode for Section F
EMULATE__2400 is microcode which forces FU The microcode implementing linkage pointer enc-

10120 to read a 16-bit SOP by reading the first 8 achement is contained in RESOLVER TRAPS and in
bits of the SOP, forcing K to 8, reading the second 30 NCALL__END of of NEIGHBORHOOD _CALL.

DATA GENERAL F H ¥ = FFICH MICROMUNE GFNFKATOR, REV. 6.0 (3/16/79)

£/715/781 AT 1S:34:17

INPUT FILE: PTR_IN_NESC
0BJECT FILF: FTR_TN_DESC.GR

LINE NC:SUURCE

1 0 860 LIST
LA7 0 IRINCLUDPE FROUX_THMLYIGES isA(RYS
1A8 Q0 %NO LIST
194 ¢ s8IMCLuUNE FRUY _THNCLMDES:STUNAL
195 0 :%wO LIST
321 0 :SIMCLUDE FRUX_INCLIIGFS:STLNAL_PKT, NEF
322 0 $%MO LIST
359 0 :FINCLUDE FRUX_TMCLUDESISTACK_HFADER NEF
IST G SN LIST
396 U :SLIST
397 0 s/ ko ar R kAt Rk Ak AR RN R A R A AR R F AN R P AR h R R A AR R P AA RN KR RARRRARRARKRARAAK K/
398 0 :/%x PTR_TU_DESC: */
599 0 /& This CALLFL SURRUUTINE takes the loaical address of */
400 0 1/ 3 pointer in memory and converts it to internal, */
401 0 s/ "Uescriptor"” farmar, */
402 0 :/» */
403 0 /% Tf the input address does not point to a pointer */
4ng 0 3/ nr the poainter to which it rafers is invalid, then x/
405 u 1/ A nointer fault is signalley. */
406 0 /2 x/
407 u /1 */
40H u 1/ 140UT: The address of the heainnina af a pointer in x/
4oy ¢ 3/ callars CURREMT(7), x/
419 0 /% %/
411 0 /¢« NUTPIIIt The Aescriotor whirn corresponds to the loa. x/
412 0 :/» adar. Lo which that printer refers in x/
413 u /= callers CUHRPENITT), x/
414 0 /% x/
41y 0 1/« ACL is also loaded witn the offset of the desc. */
416 0 1/« x/
417 Q 7+ HuTe e [f the AUM ot the result descriotor is ooino to */
418 U :/x 0e zZero, than an otfset of AIFFFFFFFy will also #/
419 U :/» na raturned. */
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420 0 s/ . x/
421 Y /= t.D., A716/380 */
422 U i /» fonverted tg new ppinter tarmats G.0D. 1/09781 x/
423 U 1/« x/
424 U :/ttittiitkthtﬁﬁtiuaAino-bl’rh*ktk*)lvtikﬁitﬂtitk*iﬁtttt**tﬁktt**/
425 ¢
426 U @ Valen WP _apfe MEANS CURKENT (1) Fiahida( 2
421 v YN DIR_CEFSET Me ANS CURRENT (2) Fiultag s
42n U VA =D [D AN (R B “EANS CURKENTI(R) EnnpdaC:
4Py oy A RO ull_noo1n Ap AnS FURKENT % FNNMBC :
439 U o VR0 USRS RSO ) TEAAS CukuF T (4) FwDMAC
[P SV Bl _UTn_te, 47 th AR CUPeENT 8 FHRMAC:
43¢ U ol L e, T et S riJRPHFLT(S) FuDMAL 3
435y o tall T4t o/9 e CURRE LTS FhPMaCs
4td oy o2
S ST al il SiA Yg kS v EnnMAL
430 0 : h i ’ . ) o -
437 0 :FHNTRY PTP_TU_ULESC:
438 0 : RESD [N ACCUMULATUR USTHG NDESCRIPTOR PREVIOUS(T7),
439 0 Luby_ADNn (CURRENT (7)) YWITH 0, CUN_LENGTH(32):
440 9
401 0 :EMTRY REAU_STARTFD:
qaeg 0 NFF_Apt_ouT = ACC XOR CuM_RyngoytQ,
443 v LUAY_OFF (PIR_NFFSET) WITH OFFSET,
444 0 @ FaSE M ACE_RYTE(U) MASK 3H0a ROTATE(1)?
gas 0
Hde Q0 /% U = lntra Urject Pointer */
447 0 MISARLE _AUNM_WRITE,
qog 9 3 NFEF_ALY_NUT = ACC DR COL_U.
449 y 3 LUAD_UFF (PREVIOUS(/)) «1TH OFFSET,
450 0 DETURIN?
451 ¢
452 0 /% | = Lensral HEninter */
453 0 ReAp TN ACCUMULATOR USTNG NFF_ALU WITH PREVIOUS(T?)
4s4 0 : COUN_LEMGTH(32), ‘
4SS 0 OFF_ALU_OUT = SIASEU_LENGIH PLUS PREVIOUS(73,
456 0 LUt _anNnNfyTp_ADDR) oITH AQM(PREVIOUS(T7)),
487 0 ¢ LUbL_OFFlUTU_ADPER) 4 ITH NEFSET:
458 ¢
459 0 PEF_ALU_NUT = ZERY UR PIR_NFF3ET,
dby 0 2 VUAU_UFFIPREVINLS(T)Y #1TH UFFSET,
4kl 0 I GAL_APHIPREVIOLS (7)) W1TH 93
dbe U @
4A3 0 3 CEF_ALNM_OgT = BCE Ow (M_ys /% YLD N..15 »/
ahd U o2 SUIKRCE(UFF_alu_baTa) 10 Jen_3uS(DaTA_TRAP),
des U Lu*D_LFu (CURKENT(T)) “1Th UFF,
ybe 0 @ LUty _UFE (CURKFLTLT)Y wiTH AN (CNN_0),
467 v CaSe Y ACC_RyTp(4) MASF w913 PUTATE(L);
4hd 0
a4k U 17k yl - LD Pointer */
479 0 OFF_ALN_OUT = 2€9u y? ALC_ M,
q71 0 TF UFF_EQ_0 TpFi GOIO HID_PTR;
472 ¢ ¢
475 0 :/7x 80 - Associateqa Ulu pointer o/
474 0 @ NEF_MLHI_NRT = ORE LEFI_oHLIFIFD(7Y XOR ACT_HI,
475 0 TF GFF_eN_0 ThHFN GNTN a8Sar _UID;
476 0 ¢
477 0 /%« vl = YAatra Npject Pointer &/
47o U LUty _ AN (PREVEDLS(T)) wlTe ANnIUTU_APULR),
QTY U AFF_ALH_IYT = Onf YoF ACC_Hi.,
4Ry U = TF GFF_e?_0 Thin GNTD TuTwA_NpJeCls
4R1 9
422 Q0 :/% a1 = Azspciatar Intry uhject Pointer */
4Ry oy ORE_ALN_NUT = 14 TLA{AEYT )Y YuR ACC _Hi.,
4Ry U ¢ Luty (ALOUMULATOR) 14 NEES3FT;
4as Y
4de u @ NEF_ALTi_nyT = AL Ok Moy,
4R U TF LEF_gN_0 THFY L0I0 a580r _TaTrA_OuJeCls
JRY 0O
4Rg y /% Back up UTD_ADUP to adgress the first bit in the pointer
490 0C: so the sigral will pass out the correct data. */
491 0 @ NFF_ALU_NUT = RLIASED_LENGTH CON_LENGTH(32) REV_MINUS UTD_ADDR,



4ae
493
494
495
49y
47
40H
4G9
5040
501
s5n¢e
503
Sny
S0y
500
S0
508
SNy
514
Sl
512
S13
Std
515
Ste
517
S8
Sty
520

532
513
54
53y
530

5Ty
Sdy
341
Sae
Q45
544
54%
S4s
547
548
sS4y
SS9
551
552
5% 5
594
555
596
557
5SS
589
Shu
561
562
963
Sku

o o oo

= C <
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ASSOC _TwTRA_NBJIeCT:
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LUAC_UFF (CURRENT(7)) wlTH NFFSET,
VUAD_ANKNICURPEMT (7)) wlIH AUN(CIHID_ADDR),
LUMGLCALL SUPPNRT2SAVE _ACC_AND_TRAPS:

SICNAL_ND _POP(POTWTLER_FAMNLT,CURRENT(7),RETURNABLF);

RETURN_FRUM_S (AL

Ludn_AaGKR(uTU_ARBR) wITH 0,
LONG_CALL SUPPNRTARESINKF _ACC_AND_TRAPS;

NFF_ALU_DQUT = GNF LEFI_SHLIFIED(T7) REV_MINMUS SP,
LUAD_ANNM(CURREM] (7)) wITH APM(SPY,

LURH_OFF (CHRREMTC(7)) wITH NFFSFI, i
LUNG_CALL PTR_TUL_ULFESC; /% retry after signal #*/

CUPY(PREVINUS(7),CURRENT(TY),
LUADCACLHIMULATNRY WITh UFFSET;

/¢ Get old 5P offset from sianal packet where it was
cut hy Lhe return path of invoke_signaller, 2/

REAU 10 FUIREKT_T USTnG OFF _ALI WITH $P CON_LENGTH(3?),
NEF_ALU_NUT = LITIA(SIRHAL_P¥ T BK_SP) PEV_MINUS SP:

/* Pop the signal! packet off the stack., */ :
OFF_AaLI_NUT = RIAGFU_LFNGIH CUN_LENGTH(O0) OR CURRENT(T)Y,
LUAU_UFF(35P) WT1H NFFSFT, ‘
DISARLF _AQNM_wWk11F,

Qe TURN?

ThTha_NuJEC T

NEF_ALD_NJT = 7EPY U PRFVTIUIISIT),
Luto (ACCUMULATURY oTTH DEFSFT,
Ludu_ANK(UIn_sNpR) wlik 0,

RETURI: :

yin_prie;

REA, 10 ACCUMULLATUR USTul NFEF_ALY, CON_LENGTH(32),
NEF_BLN_0UT = RIASFO_LENGTH PLUS UID_ADDR;

Pray 1D CUSKENI_A MSTIE NEF_aLtt CON_IEMNGTH(32),
CEE_ALN_OUT = LiT16(6q4) PLIS UID_ADDP,
LURU_ANKNTIUTO_ADLR) wITR 0,

SET_MuM_“aSk,

NEF_ALII_NUT = BLT O CHikPz™T(7)Y,

LUtD_LF® (CUFRFATIT)) ¥ Tn uFfF,
TLOADCACCHILAT MY MTr OO (LF 1 (CURRENT (7)),
PUMG_UFFCCURENMTO,Y) w11 TEP(LEN(CURRFNT(TIV ),
LUMG_CELL _SON_ TR IR_Tu _unn:

CLP_"ON_MaSK,
LUAD_AON (PREVIUNIS(7)) wITH 40N (CURRENT(T7)),
TF AON_EA_0 THEW G0OTO ULD_7ERu;

LUAD_ANN (CURRENT (7)) WITH Q.
OFF_ALVI_TUTY = 7ER0Q OR PREVIUUS(T),
LUsy (ACCUMULATUR) wllH OFFSET,
QETURI;

UIN_7ERQ:

NFF_ALU_NUT = OwE REV_MINYS CON_80000000,
LOBD_UFF (PREVIUUS(7)Y) wlTH OFFSET,

LUAU (ACCUMULATILR) NITH OFFSFT,

LUAD_ADIN (PREVTUNS(T7)) »TTH 0,

PETURNS

“7x convert AON to UIN »/
QLT _MON_MASK,

LOAD(ACCYUMULATORY ™ITH ANN(UTD_ADDR),

LUMe_CALL AUN_“IDkAUN_TU_UTD;



4,428,045
55 56

ShY 0 ¢ CLR _MuyM_MaSK,

566 U @ NFF_ALY_AuT = ZERU 0R CURRENT(7),

567 G LURY_OFF(UTD_0..1%) W1lTrn OFF3ET,

Skho U Ludy_aln(Ulu_0..15) ®{TH 0O

S69 v ¢

ST0 0 & NEF_ALU_NUT = ZpRu UR CULPRFENT(A],

S71 0 @ LUAD_OFF (U[D_Yo6,.,47) miTH OFFSET,

S72 0 : LUAD_ADK (WID_16,.,47) ¥1Thw 0.

573 0 : LubtiGGNIN 25850 _SpARCH?:

574 0

575 v =

576 U :ASSuUC_Nin: /x fetch the UTD %/

577 0 PEAD T0 _UTO_0..15 USING OUFF_ALU CON_LENGTH(1e) FIU(RIGHT,ZERQ)
S78 0 ¢ NFF_ALI'_NUT = LITLIA(Le) PLUS UTD_ADDR;

S79 0

SBO ¢ ¢ READ 10 _ulu_16..47 USING OFF_ALU, CON_LENGTH(32),

SA1 0 NEF_ALU_NUT = LITLI6(32) PLUS UID_ADDR;

S82 0 ¢

SA% 0 @ REAY TN _UlD_4”,,.79 USTING NFF_8LY CUN_LENGTH(32),

SR4 L NFF_ALH_NDUT = LITLA(AY)Y PLUS UID_ADUR;

585 v ¢

SR U

5R7 L :888ulf_SeaxCer:

SRR O

5R9 0 /4 get aioress of assoc 3acr table a/

590 v :

591 U NEF_ALU_OLT = LITIA(SIACK_HEAUFR.SDLP) OR CUN_D,

Sa2 4 : FPGAD_UFF (CUPRFNT(T7)) w]lTH WFFSET;

59% 0 :

S94 ¢ LOAD_AO) (CURKFLT(7)) WETAH a0 (SIP), )
595 ¢ LuNG_CALL CPTR_TU_JESC; /% this better not he an AAT pointer */
5% 0 :

597 ¢ LUNG_CALL AAT_LUOKUIP*AAT _| DOKYUP;

508 0

599 ¢ : WITH CHRREMI(T7),

600 0 3 IF LERN_NF_0 THFN 6OTN FOUND_ENTRY;

601 v i

602 0 /4% Back up UID_ADR tg point to heainnina of paninter so sianal
603 uC: will pass aut correct parameter, */

eny Q0 : NFF_ALU_NuUT = RIASED_LFNGIH COM_LENGTH(32) REV_MTNUS UTO_ADDR,
605 v : LUAD_GFF (CUKRENT (7)) owTTH NFFSFET,

60l 0 @ LdBD_amiu(CURPEMT (7)) TIH AGM(ID_ADDR),

eh7 O LUNG_CALL SuUPPORTASAVE _AC_AND_TRAPS?

60 0 3

609 U 'SICNGL_.'.'H_PL‘,P(*!l;_,’x‘?zj”CTaTin_ﬂuﬁRFSS;CUFREHT(7],R‘-'I'HNMARLEjt
610 v

6tl 0 ¢ LOAY_ADRICUHSPENT(7Y) LTTH 0,

6l U 2 LobG oD FETURL_FROM_SIRasL?

613 0 2

614 0 :FUUND_ENTEY:

6lS U CUPY(PREVINUS(7),CURRENT(T7Y),

616 0 @ LONG_GNTA PIR_TC_DESC;

VPUT FILE: 221.1_FTLEL1A
JJECI FILE: PTR_IO_DESCL.OR

INE N :SUYRCE

437 0 3 ENIRY PTR_TN_PESC :
338 U ¢ KFAD TO aCCUMULAICR USIMG DESCRIPTUR PREVIDUS (7 )
M 0 : maem | met 1 do_ctrl 0 src_frame 3 , r_source 7 .,
439 0 : LOAN_AQM ( CURRENT ( 7 ) ) wITh 0 , CON_LENGTH ( 32 )
M 0 : dest_frame 0 , r_dest 7 , r_w | a_in 0 , Yen_ctr) &
439 0 : ;
4a1 ¢ : EMTRY KEAD_STARTEN
4uz 0 3 OFF_ALU_UUT = ACC XOR COMMUM ( aCH» , 3 ) ,
M0 s alu_in ? alu_oo 4 src_frare 2 , r_source 3 , com_ext ACa ,
qa3 0 : LOAD_OFF ( CURRFWY ( 2 ) )Y WlTH OFFSET
M O : gest_frame 0 , r_dest 2 , r_w I 0n_in 3
4td 0 3 CASF 0On ACC_BYIE ( 0 ) MASK @803 RUTATE (1 )
M Q0 : nac 3 srce U mask AH04d sc b
q44 0 3 ;
447 y : LISABLE_ADN_wRL
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rand A ’
UFF_ALU_DUT = ACC OR COMMOW ( 28a ,» 0 )
alu_in 2 alu_oo S src.frame 2 , r_source 0 , com_ext A8A
LOAD_NFF ( PRFEVIDUS ( 7 ) ) wIlH OFFSET
dest_frame T , r_Adest 7 , r.w 1 o_in 3,
RETURM
nac 2

.

KEAN Ty aCCHlmILATAr USIMNG UFF_ALU AITH PREVIOQUS ( 7 )

mem 1 nA do_crtrl 1 src_frame 3 , r_source 7
CRu_LFNGIY 3¢ ) ,

len_ctrl £ ’

VFF_ALU_UE = aTaSEP_LENSTH PLIS PHRFVIUNIS 7 ) o

alu_in 1 alu_om 3 src_trame 5 , r_source 7 ,
LOAR_8NM { Cu?&F T (1 ) ) A{TH any ( POEVINUS (7)) ,
aest _frame 0 , r_dest | , r_w | Aa_in 2 » src_frame
3 , r_source 7 ’

LNAD_PFF { CUPRFET (1 Y ) )T gFpESeT
gest_frams 0 , r_dest | , r_w | a_in 3

we 8¢ ®8 8% 66 @4 86 B4 85 we amuw w6 Se @4 4e BV S8 e ws

’
GFF_Al U_1ittf = (FRO Owx CURRENMT (2 ) ,
alu_1n 2, rany ¢ alu_2p 5 sprc_frame 0 , r_source 2 ,
LNAN_NFF ( PREYTYUS (7 ) ) alTH NFF3FT ,
dest_frame 3 , r_dest 7 , r_w |l o_in 3,
LOAN_AUM 1 PRFYTOLIS (7 ) ) wlTH 0
agest_frame 3 , pr_<dest 7 ., r_w | a_in 1]

; i
UFE_ALU_VUT = aCg OR CO™MuD ( 2Py o 0 ) o

alu_im 2 alu_e™ S src_frame ¢ , r_source 0 , com_ext AbA
SOURLF  CEF_ALU_DATA ) [0 IRN_Qus ( NATA_TRAP ) ,

jra_ctet 7 gev_cma ¢*? ’

LAl _t e ( CURKRF&T (7)Y ) M(Th UFF ,

dest_framae 0 , r_Hest ] , r_w | 1_in 3, ab_ctrl 1 ’

LD _NFF ( CUSRELT (7 ) ) ALTH ad8 ( CNMMGN ( ABA , 0 Y ),

aest_frame N , ¢ _rdest 7 , r_w 1 o_in ¢ +» src_tframe
T2, r_SOUrCA 0 , com_axt Wgd T, ‘

CAasF Ot ACC_HYIE { v ) MASK wRIa RQTATE ( | )

nac s srce S mask Ablae sc b

’

UFF _ALu_ult]l = /FRN 0OR atg_nt ,

alu_in 2 , rand 2 alu_ep 5 dev_cmd 1 ,

IF NFF_Fiy_u THEM GGTO UTD_PTR
test o , oolarity 0 nac &4 , Vitd UID_PTR

N
[

UFF_ALU_UMT = UME LFFT_SHIFTERN ( 7 ) XyR ACC_HI ,
alu_in 2 4, ranc 3 sf 7 alu_op 4 dev_cmd 1 ,

IF OFF_FL_0 (HEM R9Ty ASSNC_UTD

test 6 , polarity 0 nac 4 , 1lita ASSOC_UID

.
’

LPAD_AuN ( PREVTIUUS ¢ 7 ) ) wlTH AON ( CURRENT ( 1 ) ) ,
aest_frame 1 , r_dest 7 , r_w 1 a_in e + src. frame
U, r_source 1 '
UFF_ALU_ULUT = UNE xOr ACC_nHT ,

alu_in 2 , rand 3 alu_op 4 dev_cmd 1 ’
LF OFF_Fiu_0 THEN GOTG LHFRA_UAJECT
test 6 , polarity 0 nac 4 , Vits INTRA_NQJECT

’
UFF_ALu_unt = LT¥1lo ( «81A@ )} YQR ACC_HI ,
altu_in 3, vV 0, 1it14 A8ty alu_oo 4 dev_cmd |
LAl  ACCUMULATLR ) WITH OFFSET
aw L 5 O_in 3

’
UFF_ALU_JM) = & JR CUuMSOW ( wRY , 3 ) .
alu_in 2 alu_az S arc_frame 2 , r_source 0 , com_ext A
iF OFF_Fa_g THe™ 50T A380C_1NTRa_yRJ
test o , ovolarity 0 nac 8 , 1it8 ASSOC_INTRA_OBJ

’
UFF_ALG_JlT 2 WIASER_LENGTH COL_LFNGIN ( 32 ) REV_MINUS
CURPEDT (1,

alu_in 1 Jen_cgrrl & alu_oo ' src_frame 0 , r_source |
LOAD_NFF  CUyPRENT (7 ) ) WITH UFFSET ,
dest_frame 0 , r_dest 7 , r_w | o_in i, .
LOAR_BUN  CUPKEwT (7 Y ) W(Tw anNy ( CURRENT ( 1 ) ) ’

’
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59 60
Q0 3 dest_frame 0 , r_Aest 7 4, r_w | a_in 2, src_frame
M 0 2 0, r_source 1 '
494 0 : LNNG_FALL SUIEPURT + SAVE_ACC_8,D_Tw
My 1 onmac 7 o, littu  SUPHNRT & SAVe ACC_AND_TR
[/ T VR S
496 0 : I[MuTvIslute , CUFF_abLu_util = LTite ( »R1223 ) OR COMMON
490 O 3 L U 4, ¢ ) , LDAR_OFF ( CuMMOn 0, 3 ) )
MG rand 1S5, alu_in 3 , 1 u , litls aR1227 alu_op

-

5

S src_frame ? , r_source £ , cnm_ext U ., dest_frame
2 , r_sest %, cor_ext 0 , r_w | o_n

U o
496 U ¢ w1T1% "FFSFT , LOaf_Le™ ¢ cyMpPs (w o 3 ) ) WITH
495 0 2 LTTFRAL L LOw_LFutile 8 ) ), Lod_A0Y ChmMUN (0 , % Y )
My ¢t %Y, gest_fraze 2 , r_dest 5 , com_ext U0 , r_w |
Moot 1 _in 1, len_ctrlt O , aest_frams 2 , r_dest
40 3 5 4, com_ext v o, r_~ | a_in
496 0 3 alIH 0 o
M 0 3 n
496 U : ; IMDIVISTIoLE , OFF_ALU_UUT = pTASED_LENGTH CON_LENGTH
496 0 : ( 0 ) 0P CUPRENT ( 7 ) LUAD_UFF ( COMMON ( 0 , 4 ) )
M0 ¢ ; rand 1S5 , alu_in | len_ctri vV alu_op S
M U : src_trame & , r_source 7 dest_frame 2 , r_dest 4
My : , com_ext G , r_w ! o_in
496 ¢ s wTTH NFFSFT , LOAD_AUN ( CUMAON ¢ 0 , 4 ) ) wITH
496 0 s AON ( UHKRENT (7 ) ) LONG_CAlL IMvOKE_SIGNALLE =
MU : 3 , dest_ferame 2 , r_dest 4 , com_ext 0 , r_w 1
M 0 a_in e , src_frame ¢ , r_source 7 nac 7 «» litly
M0 TNVUKE _STOMNALLFE »
490 O : INVOKE_Sifiwallc
496 0 ¢
494 0 : RETURNM_FROM_STG @
409 ¢ : LNAD_AUM ( CURRFAT (1 ) ) WITH 0 .
M O : dgest_frame 6 , r_dest 1 , r_w 1 a_in 0 .
50U 0 : LORG_CALL SUPPLRT » SFSTURE_ACC_AND '
hy 3 nac 7 , litlay SUPPODRT + RESTORE _ACC_AND
Sng 0 @ g
S0g 0 3 WFF_Atu_utll s udE LEFT_SHIFTEN ¢ 7 ) REV_MINUS CUMMON ( 2 S ) .
Mmoo alu_in 2 , rano 3 st 7 alu_os | src_frame 2
M U s, r_saurce S , coT_ext 2
SA3 U z LOAD_AGN ( FURRFWT ( 7 ) ) w[Th NN ( COMMON € 2 , S ) )
MG : dest_frame 0 , r_~est / , r.w 1 A_in 2 ¢+ src_frame
4 0 : & 4 r_scurce S, com_ext 2 '
504 ¢ : LNAP_OFF ( CURKFAT ( 7 )} ) WiTw GFFSET
4 0 i gest_frame N , r_dest 7 , r_w 1 o_in i
5035 0 3 LNWG_CALL PTrR_ID_PESC
M U 1 nac 7 , title PIR_TuU_ULFS?
S0S U
507 u ¢ GFF_ALU_UNT = ERD OWR CURRENT (7 ) , LNAD_AOM (
SA7 0 3 PPEVIOUS (7 ) ) ®1TH ANN ( CURRENT ( 7 ) )
M 0 3 alu_in 2 , rang 2 alu_op 5 src_frame 0 , r_source
M0 1 7 « Aest_frame 3 , r_dest T , r_w | a_in 2 .
Mm 0 3 src_trame 0 , r_source 7
S07 0 : » LOAD_LEM ( PREVIUNS ( 7 ) ) wIlH LEN ( CURRENT
507 G 2 (7 ) ) + LOAN_OFF ( PREVIUUS ( 7 ) ) wlTH
%0 ¢ , oest_frame 3, r_dest 7 , r_w L 1_in 2 + src_frame
M Q0 : ¢, r_source ? , oest_frame 3 , r_dest 7 , r_w 1 o_in
507 0 3 UFFSLT
M ¢ 3 ’
SNn ¢ 3 L0aD { ACTUMULATUR Y =|iTh LFFSET
M4 0 2 a_w LI s 0_in 3
508 0 : ;
512 0 1 KREAD TO CURRpMT_7 uSIMN, GFF_ AU wlTH COMMON ( 2
512 0 ¢ S 1 CON_LEGIH € 22 )
M O mem | mAd 13 ak_ctel 1 src_frare 2 » r_source
M0 : S, com_ext 2 len_ctrl b ’
513 ¢ 3 UFF_ALu_u'T = LT1to € 192 ) nEy_aTN0s COMMON (2, 5
Mg s alu_in %3, 0V n, Tifik 197 alu_op 1 src_frame
MO0 s 2 , r_serurce S , com_ext ?
S13 0 3 2 L el s L
S16 0 : UFF_ALu_ut'T = BTASED_LENGTH CON_LFNGIH ( 0 ) OR CURRENT ( N I
a0 : atu_in 1 len_ctel O alu_on S src_frame 0 , r_source 7 »
S17 U 3 LOAN_NFF  CoMann ¢ 2 , S ) ) «1TH OFFSET
M 0 : dest_frame 2 , r_dest 5 , com_ext 2, rw 1 o_in 3
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LIsapLE_ANN_wRY ,
rand & .

S5t3

M

[V
[V

519 0 : wFTURM
M0 s nac 2

519 0 : ;

S21 0 ¢ INTRA_URJFCT

522 G ¢ UFF_ALU_GDT = (EHOD Ok KReVIOUS ( 7 ) ,

o 0 alu_in 2 , ranag ¢ alu_ep S sre_frame 3 , r_source 7 .,

S23 6 : LDAD ¢ ACCUMULATUR ) WITH QFFSeT
MG a_w l , o_in L

S24 0 @ LDAD_AOM ( CURKRENT ( ' ) ) WITH ¢ ,

M 0 : gest_frame 0 , r_dest 1 , r_~ 1 a_in o,

525 0 : kFfUKR®
“ 0 3 nac ¢

5725 0 : ;

528 0 : UIu_PTR

529 ¢ : READ TQ ACCUMULATINR USIMG OFF_ALY , CON_LENGTH ¢ 32 ) ,
M 0 : mem | met 1 Ap_ctrl ¢ len_ctrl 6 ’

530 0 1 UFF_AlU_ul!T = pTASEN_LEYGTH PLUS CURRENT ( 1 )

Moo alu_in 1 alu_ce 3 src_frame U , r_source !

530 0 : .

532 ¢ 1 RFAD TG CUKRENT_o JUSING UFF_alLU CON_LFNGTH € 32 ) ,
40 mem | md 14 gh_ctrl | len_ctri o ’

535 0 ¢ OFF_ALU_UIT = LTftle ( 50 )Y PLUS C'KPENT (L )

M0 atu_in 3 , 1.0 , litls b4 alu_oo 3 src_frame (G , r_source 1

S34 0 : LOAD_AQM ( CURRENT (3 )Y ) W{Th g
@M 0 1 aest_frame 0 , r_dest 1 , r_~ | Aa_in 0

ST4 0

536 0 : SFI_mOn_as% ,

4 G : dev_cmdg /72 ,

537 0 : UFF_ALU_VMT = ANC UR CURPKEWT ( 7 ) ,

VI alu_in 2 alu_oe S srec_frame 4 , r_source 7 ,

538 6 : LNAD_LEN ( CURRFLT ( 7 Y ) W{Ty CFF ,

M 0 ¢ cgest_frame 0 , r_dest 7 , r_w | 1_in 3, gb_ctri 1 '

S39 ¢ 1 LNaN ( ACCUMULATR ) WlTh JPD ( LEN ( CURRENT C 7 ) ) )
4 G 1 a_w 1 , o_in 3, src_ftrame 0 , r_source 7 , jod_ctr!l 6 ’

SUY U LOAD_NFF  CuPhFWT (7 Y ) MW]Th JOu ( LEN ( CURRENT (7 ) ) ) ,
M UG 3 dest_frame N , r_Hast 7 , r_w | a_in 3, src_frame
MU 0, r_source 7 , jra_ctrl A ’

541 G ¢ LONG_FAlL aNn_uTo & yTL_in_ayN
MO 2 nac 7, ittty  auN_p &« 1N _Te_an,

S41 0 ¢ 3

Sy U ot Ll 40w_mh3K
U uav_c~a 74,

SL v 1 LOAD_BLH  PeFylults (7 ) ) WV W At CURRENT (7 ) ),
i ¥ 3 aest_frame 1, r_daost | , r_w | A_in ¢ + src_frame
Moty , r_seurce 7 '

SE%5 U 2 [F AUM_FL_0 TR RUTe Ll _gFen
2 0 1 test U , palaritv B rae 4, Vgt HIN_7ERU

S4% 0 ¢ .

547 0 3 LDAD_AUN ( CURKFWT ( 7 ) ) WiTH 0 v
M 0 ! dest_frame 0 , r_dest 7 , r_w 1 a_in 0,

SU8 U @ UFF_ALU_UUT = ZFKQ DR PREVIONUS ¢ 7 Y ’

Mg o alu_in 2 , rana 2 alu_op S src_frame 3 , r_source 7 ,

S49 0 : LOAD ( ACCUMULATUR ) WITH GFFRET ’

M0 : a_w 1l , o_in 3 .

S50 0 : RFTURN
M Q0 : nac 2

550 0 : ;

552 0 : UTUL_ZFKD

SS3 0 : UFF_ALU_UUT = ME REV_MINIS COMMUN  ACA , 3 ) ,

M0 alu_in 2, rand 3 alu_op 1| src_frame 2 , r_source
M0 : 5, com_ext ala ,
S54 0 t LOAD_PFF ( PREVTLUS (7 ) ) wITH OFFSET ,
M 0 i dest_frame ¥, r_dest 7 , r_w | a_in 3 .,
555 0 & LOAD ( ACCUMULATGL® Y AlThH UFFSET ,
M0 2 a_w il 4, o_in 5
556 0 : LDAD_AON ( PREVIQUS ( 7 ) } wIlyN o,
Y 0 : gest_frame 3 , r_dest 7 , r_w | a_in o,

557 0 1 RETURM

M 0 ! nac ¢
[C I

’
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ASSRL_LIMTRA_URY

SF1_m0ti_sas% ,

gev_cma i?

LNah o ALCUMLLATGR ) w [ Tm 400 ¢ CHRENMT (1 ) ) .
a_w 1 , o_in ¢ + src_frame O , r_source | '
LANG_CabL aNu_uTy a aln _T0_UD

nac 7 o Vitld AgM_N[D ox AQM_TO_JdTu

’
CLR_ON_swAgK
dev_cmd 73 ’
UFF_ALU_UYT = [FRO D (URFENT (7 )
alu_in 2?2 , raniy ¢ alu_ce % src_frame 0 , r_sourrce 7 ,
LOAN_DFF ( CURKRFWT ( R ) ) SITH OFFSET ,

agest_frame N , r_dest 3 , r_w | n_in 3,
LOAD_AUN [ CufRsFRT ( 3 ) )} W]ITh ¢
dest_frama 0 , r_dest 3 , r_w | a_in Y

’
UFF_ALU_UUT = ZFRD Ok CURPEMT (& )

alu_in 2 , rand ¢ 3lu_re 9 src_frame N , r_source & .
LNAN_NEF ( CURRELT (4 ) ) =Tk 4FFSeT ,

gest_frame 9 , r_dest 4 , r_w | o_in 5 .
LOAN_BQN ( FUPRFWT (0 Yy ) #{Tk 4 ,
dest_frame 0 , r_dest 4 4 r_w | a_in [V

LONG_GOTU aSollu _8FARCH
nac & , littd  A98yC_Sr o=l

14

ASSNC oty

READ Tu CUHRSEMT_3 uS1¥, JFF_alu (NN_LFNGIH ( 16 )
FTu ¢ mwlokHi , ¢Futl )

mem | mr 11} gr_ctrl g ler_ctrl 5 rand 4
JFF_ALU_UNT = LTI1s ( 16 Y PLUS CURRENT ( 1 )
alu_in 3, 1. 9, tir)h 16 91u_dn 3 src_frame 0 , r_source

’

NEAN TN CHRPENT 4 US{NG OFF_ALL , CON_LENGTH ( 32 ) ,

mem | mad 12 abh_ctel 1 y len_rtel b ’
UFF_ALU_UI'T = o TTH6 ( 32 ) PLUS CUxReNT ()
alu_in 3 , 1 n , 1irls 32 alu_op 3 srg_frame 0 , r_source

’
READ TU CUKRRENI_S USINGL UFF_slu CON_LENGTH ( 32 ) .,

mem | net 13 ab_ctrl | len_ctel 6 ’
OFF _ALU_ON'T = LTIte ( o8 ) PLILS CURPENT ( 1 )
alu_in 3 , V.0, 1itlk 64 alu_or 3 src_frame 0 , r_source

r

ARSNC_SFAPCH ¢

OFF _ALU_U!tl = LT1te ( 944 ) UR COMMON ( aB2 , U )
alu_in 3 , v N, 1itls Syu alu_op S src_frame

2 , r_source 0 , com_axt apa ,

LOAD_OFF ¢ CURRENT (7 Y ) W}iTH UFFSET

gest_frame 0 , r_dest 7 , r_w 1 o_in 3

’

LOAND_auN ( CURRENT ( 7 ) ) WITH ANN ( COMMUN ( 2 , S ) 1 .,
gest_frame 0 , r_dest 7 , r_s 1 a_in 2 + src_frame

2 , r_socurce S , com_ext 2 ’ )

LONG_CALL PTR_TN_DNESC

nac 7 , ittty PTIR_TO_LFSC

.

’
LOGG_CALL AAT_LOOYUP & aaT_LL0RIHP
nac 7 , litta AAT_LUDRIP & ad[_pOuKyp

’
wITH CURKERT C 7 ),
src_frame 0 , r_source [/
IF LeM_Mi_u THE" roTy FOUND_ENMT?Y
test ¢ , pelarity 0 rnac 4 , tirtn  FUUND_ENTRY
L4
OFF _ALU_UUT = HTASED_LedMuTh UNL_LFWGTH ( 32 ) RFV_MInUS
CHePELMNT (1 ) ‘
alu_in 1 len_ctrl 6 alu_orp 1 src_frame 0 , r_source 1
LOAD_OFF ( CuPKFNT (7 )Y Y W[TH UFFSETY ,
gest_frame 0 , r _des8t 7 , F_w | n_in 3 .
LOAN_AUH  CURKFNT (7 ) ) W{Tm A0y ( CURRENT (¢ 1 ) ) ,
agest_frama 0 , r_Aest / , r_w | a_in e , src_frame
0 , r_source | ’
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toLNuG_Cale SUPPURT » SAVE_ACC _8°:D_Tx

: onac 7, litta SuRPONT & SAVe _af(_aMp_IR
- ’
PoIMUIVISTobE o uFF_able_in' = LTI1le ( wRL2CLA ) Nk CNMMUN
LU 2)  LNDD_CFF C COMMDYY, L w o, 30) )
rand 15, alu_in > , 1 & , liglo »R12LA aly_ep
5 srec_*frame 2 , r_source ¢ , con_ext 0 , rdest_frame
¢ ¢+ r_oest 3 , rom_axt 0 , r w1 o_1n
AITH NFFSFT , LNAD_LEM ( CO™MNe (u , 5 ) ) wlTH .
LITERAL C LM LEGARTH 0 ) ), LuAD_anNNn ( COMMN ( 0 , T 1
.2 s o gest_frame D, r_cest 5, com_ext O . row 1
1_in L 4+ len_ctrl 0 y dest_frame 2 , r_dest
3, com_ext 0 , r_w 1 a_in
WITH O
0

I

3

e #s 98 60 se se Se ae

-

f
src

nac

’

B 04 49 44 ae 0 Gu %0 sv ws ex 98 69 E¢ 04 us s

a.
TNVUKE_STSMALLE «
INVOKF _S{GNALLE

NDIVISTBLE » OFF_alU_0OUT = 3IASED_LENGTH CON_LENGTH

r

( 0 ) OR CURRENT ( 7 ) LULAD_UFF ( COMMON ( 0 , 4 ) )
i rand 15, alu_in | len_ctri 0 atu_op S
src_trame U , r_source 7 dest_frame 2 , r_dest 4

r COm_ext U , r_w 1 o_in

WITH NFFSFT , LNAD_A0GN ( COMMAN ( 0 , 4 ) ) WITH

AON ¢ CURREMT (7 ) ) LONG_CALL INVOKE_SIGNALLE =

.+ oaest_frame 2 , r_dest 4 , com_ext 0 , r_w 1
in é , src_trame 0 , r_source 7 nac 7 , litid

’

LOAD_AQN ( CURHRENT ( 7 ) ) WiTm 0 .,
dest_frame 0 , r_dest 7 , r_w | a_in 0 .,
LONG_GOTO RETURN_FROM_SIG

nac 6 , litld RETURN_FRGM_SIA

14
FOUND_cMTRY ¢
UFF_ALU_UUT = ZERM OR CURREMT (-7 ) , LOAD_AUN (
PREVINUS ( 7 3 ) wWITh AON ( CURREMT ( 7 ) )
alu_in 2 , rand 2 alu_rp 5 src_frame 0 , r_source

» dest_frame 3 , r_dest 7T , r_w | a_in 2 .
frame v , r_source 7

¢ LOAD_LEN ( PREVIUUS ( 7 ) ) wlTH LEN ( CURRENT

(7)) o LDAD_OFF ( PxEVIULS (7 ) ) WITH

+ gest_frame ¥ , r_dest 7 , r.w 1 1_in 2 + src_frame
0, r_snurce 7 ¢+ dest_frame X , r _dest 7 , r_w !l o_in
OFFSET ,

y .,

LONG_GUTU PTR_ID_DPESC

6  bitly ©OTP_TQ_0FSC

TOMPILATIUN CUMPLETE, d1 3STATEMENIS PROCFSSED

DATA GENERAL F H P <« FETCH 4TCRUCUDE GENERATOR, REV. 6.0 (3/16/1719)
6/25/781 AT 2:45: 10

[NPUT FILE:
IBJECT FILE;

LINE

1
167
164
169
170
171
172
173
174
175
176
177

DESC_TU_PTR
LDFSC_TU_PTr,UR

NC s SUNKRCE

0
0
0
0

tENO

LIST

TELTST
:/thnttﬁkititﬁt*t RN RS AR AR A AR R A AN R AR R AR R AN R CARRAARRNRRANRAANR/

HY A
HY A ]
I/ x
/%
/%
s/ A
HY A
1/
s/ x

NESC_IB_PIR / NESC_IO_UIN_PTR
WRTTE CURRENT(7) aT CURRENT(6)
This CALLFD SUBRUUTIWF takes a desrciptor in a
callers reacister frame and converts it to a pointer

which it places in memory,

The memory location at which the pointer is written

}

®/
~/
x/
x/
*x/
«/
x/
*/
*/
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179
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124
185
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187
133
189
190
191
192
193
194
195
196
197
198
199
200
201
2ne
203
204
2ns
206
2n7
2048
209
210
211
212
213

214

215
216
217
213
219
220
221
222
223
224
225
276
2”1
22y
229
230
231
232
233
234
235
236
237
234
239
210
241
2ue
243
244
245
24u
ea/
248
24y
2su
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67 68
/ % is given in annther users recister as a descriotnar, =/
/ * Tf the ANN of the destination is the same as that %/
/% of the cointer, an intra object pPointer is created, =/
/ * ntherwise a UID or NULL pointer is created. *x/
/% x/
/* DESC_TO_UIN_PTIP will always write a UID pointer, */
/% } (¥4
/x */
/% INPUT: The address of tne beainnina of a pointer in x/
/n callers CURRENT(8). ‘ *x/
/% A gescriptor to pe made into a pointer anr %/
/% written at the avove agress in CURRENT(7), «/
/% x/
/* DUTPUT: MuME 4
/x x/
/% MOTE:  40C is not saver or rastored x/
7 , */
/& G0, A/717/780
/a fonverted *o new pointer formats v 0, 1/709/81 =&/

/% «/
AN RARAACANRRARARE S AR R I A SRR AN AP RN RS R AR RACRNARRAAARRA AR R A ARARR AN/

MACKO TEMP MEANS CURRENT(0) ENDMAC?

MACRO Upnh_le..4d7 MEANS CURRENT_A FNPMAC ¢
MACKO r.le..47 MEBNS CURRENT(5) FNDMAC
MACRO AQT _ADDR MEANS CURRENT (1) FNRMAC ¢

FnTrRY DESC_TN_PIR:
TaPIVISIALF,
AFF_ALU_NUT = RIAZFED_LENRTH CUN_LENGTA(D) Nk PREVINUS(T),
SUURCE (NFF_ALU_PATA) Tu JPOD_SUS(DATA_THRAP),
LUAD_UFF (TEMFY WNITH anu(ePeVINUS(T7)),
LUGD_AN (TEMPY BITh &aNd(PREVINUS(T)),
Te OFF_STLN_FiL_0 THEM BGTY USF_UX;

THNVISLaLE, : e .
OFF _ALII_NUT = LITS2(ITFFFFFEFFq) AND PREVIOUS(7),
LUAD (ACTUMULATOR) wITH NFFSFET;

INDLVISIRLF,
NEF_ALY_NUT = &CC OR CON_O,
SUURCE (NFF_ALU_DATAY Ty JPD_sUSC(DATA_TRAP);

OFF_OK:
TROIVISIALE,
LuaD (ACCUMULATUP) WITH AUN(PREVIOUS(6)):

TWNIVISIALF,

NFF_ALU_NuT = aCC YUR TEMP.,
LUAD_ADN (TEMP) @ TH OFFSET,

TF aDN_EA_0 THEN LOTN MULL_PTR;

INDLIVISISLE,

WiTH TFMP,

LUBD_ADR (TEMEF) wITh u,

TF ANN_NE_D THEN GOTD DeSC_TO_MID_PIR;

WRITE FRNOM DATA_TRAP USING DESCRIPTOR PREVIOUS(&),
PETURN, CON_LENGTH(32)?

FNTRY DESC_T0_1']H_Pie;
OFF_ALU_AUT = LiT32(2600000009) NR PREVIOUS(T7),
LOAD_CGFF (TEMP) W[TH UFFSET,
LAy _AON (TEMP)Y W{Tn yu3

REF_ALU_OUT = 769y 0P Tpve,
SUIRCe (UFF_ALU_uATA) [N JPD_RyUSINATA_TRAP):

WP TF FRfu DATA_TRAF LSIMG DFSCRIPTOR PREVIOUS(SY,
TOM_LENGTH(32) 3
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282
2R3
284
2RS
2Ro6
2R7
2R3
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LUAG (ACCUMULATUR) ATTH A0YM(PRFVTIOUS(I)):

/x AV(F is ¢56 wits wide, ACC contains the ADN, &/
TanIVISIALF,

OFF_ALU_NUT = ALC LeFi_uHIFTFO(2) AND CON_FFFF,
Ludy (ACRUMULATLR) I JH NEFRSFT:

/e vaad HIN[0:15) /4

[EFEAN O ol ST

REAG_FYY IO ALCUMULATLF U5T a6 NFF_ALH FONM_LeMBTHI3?) .,
: NEF_ALI'_UT = ACT LoFT_sHIFIFp(e) PLI'S AQT_PTR,

. Ludo_abg (AT _ALPe) =T ;AT _PTrY,

: Lofu_chr (AUT_AuDwe) T FFReT;;

* er 4% wsx as me ea

/7 maagdt AN 16T A/

Tabjuvp3gne, :

READ_PHY 1N HIP_te..d7 USING OFF_ALU CON_LENGTH(32),
NFF_ALU_NUT = LIT16(32) PLIIS ANT_ADDR;

/% Pass UID[0:15) to UATA TRAP «/
INPIVISLIRLF,

NEF_ALU_NUT = ACC AND CUN_FFFF,

SUMRCE (NFF_ALU_DATA) TG JPD_BUS(DATA_TRAP);

/x dead J1D48:79) »/

TNDIVISIALE,

READ_PHY 10 ACCUMULATUR USING OFF_ALU CON_LENGTH(3?),
NEF_ALU_NUT = L1IT16(64) PLIS ANT_ADOR,

LUAD_AON (AUT_2DDK) W[Th ¢

/x write UTDIQ:1S] »/

MRITE FrOM DATA_TRAP uSIMG OFF_ALU WITH PREVIOUS(6),
NDFE_ALU_NUT = LIT16(32) PLIIG PREVIOUS(6), CON_LENGTH(32),
LUAD_OFF (TEMP) WI[TH UFFSET,

LOAD AN (TEMP) wWITH aNp(PREVINUS(6));

e en ss s8 $0 86 e e o¢ o

OFF_ALU_OUT = 7ERY OR UM, 1b,.,47,
SUNRCE (OFF_ALU_NAaTA) Ty JPO_BUS(DATA_TRARP);

Se €8 84 e 0e anw

/e weite UTDILAzAT) xy

WHTTE FrOid GATO_TrAF GSING UFF_ALU WITH PREVIQUS(6),
OEF_AL_NUT = L[T16(hAa) PLUS PREVINUS(&). FON_LENGTH(32),
LUPD_LFF (TEMEY wjTiy OFFSET,

Ludy_afn (TEMP) wWITr ang(PRVINUS(A)Y;

AFE_ALY_NUT = 8CC N8 (0N ._U,
SUURCE LVIFF_ALM_PATA) T yPu_glUS(DATA_TRAP);

#6 os ev sa wa ws s e

/& nrite UTUI(4B:79Y xy
PRTITE FRCW LBTE&_TrdP US| UFF_ALU SNITH TeMmpP,

a e e se

NEF_ALY_NUT = BIASEU_LF«tIH PLUS TEMP, FON_LEMGTH(32),
LUYC_ADG (TEMPY M Ty, '
TLTURNG

SMULL _PTr:

: TRDIVISIALFE,

: LOAD_AQN (TEMP) W ([Tm u,

: OFF_ALY_DUuT = ZeRuUS,

SUNRCE (DFF_ALY_PDaTa) Ty 4Pu_sUS(LATA_TkAP);

. ee

MRITE FrOr DATA_ToAP US[M; UFR_ALU WwWITH PREVIUIIS(S),
ONFF_ALN_NYT = 8[ALFn_LFNATH PLILS PREVIOUS(6), FUN_LEMGTH(32):

NI TE FrM R Fe_TeafF uS1Ye uFF_ALU wTITH PREVIQUS(BY,
NEF_ALU_TUT = LLITIA(S4) PLUS PREVIOUS(H), CUM_LEMGTH(32)?

. SRIIF FRNM A TA_T2ak ySIM, ufF_sLU aTiH OREVTUIS (L)Y,
: OFF_aCt_NuT = LIT{A(%6) PLIS PREVIOUS(F), CUN_LEMGTH(32)
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n 12
WRITE FROM OFF_ALU_UATA ISTNG DESCRIPTAR PREVINUS(6),
NFF_ALU_NUT = ONES, FON_LENGTH(32),
RETUR;

IPUT FILE: 213.1I_FILElA

WECT

NE

2006
207
M
208
™
209
i
210
M

M
211
M

ta
212
M
21e
214
M
215
M

M
2lop
14
216
218
i
219
M
220
]
2°0
222
223
M
224

aue

N

OCOOOCOCCOOOCGOGOOCODOCOCOOOOCCCCC‘COOQOOCCCOC

CC oo COCCCOoOoOCooCoC

FILE: DFSC_TU_PTR.OB

:SOURCE

.
.
.
.
.
-
.
.
.
.
.
.
.
.
.
.
.
-
.
»
.
.
.
-
.
.
.
.
-
-
-
.
.
-
.
.
.
.
.
»
e
-
.
.
.
.
.
.
.
.
-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
-
-
-
.
.
.
.
.
.
.
1
.
.
.
.
-
.
.
.
.
.
.
.
.
.
.
H
-
.
.
.
-
H
-
-
*
a
)
.
.
.
.
.
-
.
.
.

ENTRY DESC_TO_PTR :
INDIVISTIHLE ,
rand 1S

[ 4
UFF_ALU_UNIT = BTASEOD_LEMGTH CON_LENGTH ( 0 ) OR PREVIOUS ( 7 ) .
alu_in 1 fan_cterl 0 alu_op 5 src_frame 3 o r_source 7
SOURCE ( OFF_ALU_DATA ) TO JPD_RUS ( DATA_TRAP )
jod_ctrl 7 dey_cma 2®

LOAD_OFF ( CURRENT C 0 ) ) NITH ANN ( PREVIOUS C 7 ) ) ,
dest_frame 0 , r_dest 0 , r_w | o_ in 2 , src_frame

3 , r_source 7

LOAD_AQN ( CUPRENY { 0 ) )Y WITH anN ( PREVIOUS ( 7 ) )
dest_frame 1 , r_dest 0 , r.w 1 a&_in 2 » src_frame

3 , r_source 7

IF OFF _SIGN_EQ_DO THEN 6O0T0 NFF_OK

test 3 , polarity 0 rnac 4 , Vitg8 OFF_OK

’

INDIVISIBLE ,

rand 15

OFF_ALU_OUT = LIT32 ( o7FFFFFFF® ) AND PREVIOUS C( 7 )
alu_in 3 , 1 1 , 1it32 A7FFFFFFFa  alu_op b src_frame

3, r_source 7 ,

LOAD ( 4CCUMULATOR ) WITH UFFSET

a_w | , o_in 3

’

INDIVISIBLE ,
rand 1S,
OFF _ALU_OQUT = ACC UR CUMMON ( aBw , 0 )
alu_im 2 alu_op S src_frame 2 , r_source 0 , com_ext 2B
SOURCE ( AFF_ALY_DATA ) 10 JPD_RUS ( NDATA_TRAP )

jpa_ctrl 7 dev_cma 28

’

OFF_OK :

IMDIVISTELE ,

rand 1%

LOAD ( ACCUMULATOR ) WITH AOn ( PREVIOUS ( 6 ) )
a_w 1l , o_im 2, src_trame 3 , r_source 6

[
INODIVISIGLE
rand 15 ., .
OFF_ALU_UUT = ACC xOR CURRENT ( Q0 ) .
alu_in 2 alu_oo 4 src_frame U , r_source 0
LOAD_AQOM ¢ CURRENT ( 0 } WITH UFFSET ,
dest_frame 0 , r_dest O , r_w 1 a_in 3
IF AQN_EU_U THMEN GOTO sULL_PTR
test 4 , polarity 0 rac 4 , 1itB NULL_PTR

IMDIVISISLE
rand 15
WITH CURRERT ( 0 ) ,
src_frame 0 , r_scurce 0 r» o
LOAD_AUN ( CURKELT (0 'V Y WiTH v
dest_frame 0 , r_dest U , r_~ | a_in 0 .,
IF AQON_Mp_0 THEN GUTO DE3C_Tu_uTu_PTR
test 4 , polarity 1 nae 4 , 11t8 DPESC_TO_UID_PTR

NRITt FRUM NATA_TRAP USTNG NESCRIPTAR PREVINUS ( 6 .,

mem 4 Joa_ctprl O dpb_ctrl 0 src_frame 3 , r_source 5
RETIRN , COM_LENGTH ( 37 )

nac e 4 ler_ctrl o

tNTQY OFSC_TU_UTL_PTR :
QFF _aLu_u'!l = LTT32 ( ofu00AYOQRd 3 AR PREVIOUS (7 )
alu_in 3 , V. 1 , Vit32 80000090y alu_op 5 src frame
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73
r.source 7,
LOAR_NFF ( CURRENWT ( 0
qest_frame 0 , r_dest
LOAN_AUN ( CuURRERT ( 0
gest_frame 0 , r_dest
,

YFF_ALy_0OUT =
alu_in 2 , rana 2
SOURCE 1 NFF_aL_nDaTa
jod_ctrl 7 dev_cmgd

4

L I

Y )

v o
) )
[V

ZERO OR CYURRENT ( ¢ )
alu_op Y
Yy TN Jen_RYSs ( DATA_TRAP )

Z¢R

4,428,045

WITH OFFSET

row 1 n_in 3 .
WiThH 4

rw 1 a_in 0

src_frame 0 ,

74

r.source 0

WRITE FPUN NATA_TRAP USTHG NESLQIOIIR PREVIAUS ( 6 Y

mem & ied_ctrl 4
COG_LERGTH € 32 )
len_ctrl A

.

H
LAl ( ACCUMULATYR )
a_w 1 , o_in 2 .

’

IMpTvIsTele

do_ctrel

@ Te A0y ( RPREVIOUS ( 7 )
src_frame 3 ,

src_frame 3 ,

r_source 7

)

r_source 6

rant 15,

OFF_ALU_UUT = ACC LEFT_SHIFTen ( 2 ) AnND COMMON ( aCo
alu_in 2 sf 2 alu_on & src_frame 2 , r_source

b 4, com_ext WCw '

LOAD ( ALCUMULATOR ) W [Ty JFFSET

a_w | , o_in 3

’
IMoTVISTLE
rand 15 ’

READ_PHY Ty ACCUMILATAN ySIMG JUFF_ALU LON_LENGTH ( 32 )

mem 3§ mA 1 do_cte!
UFF_ALU_utif =

alu_in 72 st &
LeaAn_Agh o CuerFiT
agest _frame 0., r_dest
e 4+ r_srurce { ,
LOaR_FF ( CURKFLT
dest_ferare 0, r_Adest

_[ '_"'»L‘ T vT3 I,H" | <

com_ext

1

slu_oo 3
Y )

| -

[

row |
1
Y )

len_ctrl & '
ACC LEFT_CdJFTeD ( & )Y PLUS COMMUN ( 4 ,
r_source 4 .
y 4
sr¢c_frame

src_frame 2
WETH A0 LOMMON
Aa_in e

’
AT

-1

JEFSLT
n_in 3

(4

REAN_PHY TU CURRENI_p USING UFF_ALU CON_LENGTH ( 32 ) ,

rand 1%
mem 3 md 14 gb_ctr
OFF_ALU_UIT = Llite ¢

alu_in 3 , v n ,

INDIVISIeLE

rand 15 -,
OFF_ALU_uHT =
atu_in 2 alu_on A

SOURCE ( NFF_ALI_DPaTa
jed_ctrl 7 gev_cmo

’
INOIVTISTBLE

REAN_PHY TU ACCHUMUWLATAR uSING UFF_ALY CON_LENGTH (
len_ctrl & '
Y PLHS CHRRENT (1 )

rand 15 ,
mem 3 mA | do_ctrl
OFF_ALU_OUT = LITIe (

alu_in 3 ., 1 0 , 1itle 54 alu_s0 3 src_trame O ,
LOAD_AuM { CURRENT (1 ) Y WITH O
Jest_*frame 0N , r_Adest 1 , r_w | a_in [¢]

’

Il
32

Titisn 3¢

ACC AND CNumMuN
src.ftrame 2 ,

) m
dll

\
bU

len_ctrl o ’
Y PLUS CHRREMT ( 1 )
src_frame 0

alu_oo 3

6) ,
r.source 6 .,
IPD_RUS ( DATA_TRAP )

aca ,

com_ext

32 )

GRITE FOUM NATA_TRAP USTWG NFF_ALY WITH PREVINUS ( 6 ) ,

men o Jpu_cterl 4
OFF_ALU_uUl = ¢ IT1s (
CON_LENGEH ( 32 ) ,

atu_in % , 1. 0,
3 , r_source & ,
LOAN_NDFF ( TUPKENT € N
dest _frama 0 , r_Adest
LNan_Ayn ( CURREST (0
dest_*frame 0 , r_cdest
3 4, r_source A

Ah_ctel 1
SLUS PREVINUS ( 6 )

32 )

Title 32
lan_

ctel
Y}

U
V)

0

src_frame 3 ,

alu_ogo 1

& '
YETH
row 1
W[ Th
row 1

JFESET
n_in 3,
ANy ( PREVIOUS (

a_in 2 ’
L)

src_frame

r.Source o

6 ) )

src_frame

[4

’

6 )

4 ,
com_=xt 4

"

aC?

r_source |

r_source 1
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2o 0 3 7
2RB U ¢ UFF_ALU_UNT = ZFRD 0K CHRReNT (6 ) o
VI atu_in 2 , rana 2 alu_ow > spc_frame 0 , r_source 6 .
289 ¢ : SNURLF ( NFE_ALY_SATA } TN IPN_RYS ( DATA_TRAP )
4 9 ¢ jrd_ctrl 7 dev_cmyg 2R .
2R9 0 : ;
292 U ¢ wRITE FPuM DATA_TRAP UsTNG OFF_ALY WITH PReVIOUS ( 6 )
Mg : mem 4 joa_ctrel & do_ctel 1 src_frame 1 , r_source &
293 Gt UFF_AlLu_uliT = LTl1e ( o8 ) PLUS PREVIOUS ( &£ )
283 u : UNN_LENRIH ¢ 32 ),
Moyt atu_in 2 , 1. 0 , Yitlb A4 alu_oo ¥ src_frame
M O : 3, r_source & , len_ctrl b ’
294 vy i LNAD_NFF [ OUPRENLT (0 ) ) W[TH yFFSET
M g : gest_frame 0 , r_Hdest U , F_ow | n_in 3,
295 ¢ 1 LOAD_AUMY ( CUPRFLT (0 ) ) WITh ANy ( PREVICUS ( 6 ) )
M 0 : agest_frame O , r_Adest ) , r_w~ 1 a_in 2, src_frame
M G : 3, r_source G
295 oy : ;
297 0 : UFF_ALU_LUI = afC o0& TuM=0yv ( 2392 , 0 ) o
moQ i alu_in 2 alu_or S src_trame 2 , r_source 0 , com_ext Jpad ,
208 0 : SOURCE ( OFF_ALYU_DATA ) [0 JPD_BUS ( DATA_IRAP )
M 0 : joa_ctr! 7 deav_cmd 2R '
298 v : ;
301 0 : WRITE FPUM DATA_TRAP USTNG OFF_ALY W[TH CURRENT «t0)) .,
MU : mem 4 jed_ctrl 4 do_ctrl 1 src_frame 0 , r_source U
302 0 : UFF_ALU_uUUT = HTASED_LENGTH PLUS CURRENT ( 0 ) ,
302 U ¢ CNN_LFNGTH ( 32 )
IV alu_in 1 alu_ee 3 src_frame 0 , r_source 0 len_ctrl 6 '
303 0 3 LNAD_APN { CUPRFWT ( 0 ) ) W[TH O ,
My : dest_frame 0 , r_dest Q' , r_ww 1 a_in 0 .
304 0 3 RETHRM
M 0 I nac 2
304 0 :
307 0 : RIHL_PTR @
$nyg O : INLQIVISTIBLE
My : rand 1S5
309 y : LNAD_AUM ( CURRFNT ( 9 ) ¥ WITH 0 ,
A0 3 gest_frame 0 , r_dest 0 , r_w 1 a_in 0 .
310 0 : OFF_ALU_UUT = ZER0OS ,
e VI alu_op 0 ,
311 U : SNURCF ( OFF_ALU_DATa ) [N JPN_BUS ( DATA_TRAP )
M 0 : joa.ctrl 7 dev_cmd 2R
311 0 ¢ g
313 0 : WRITE FRUM NATA_TRAP ISTwG NFF_ALW WITH PREVIOUS ( 6 )
M U : mem 4 jod_ctrl o do_ctrl 1 src_frame 3 , r_source &6
314 0 : UFF_ALU_UUT = BTASEN_LENGTH PLUS PREVIDUS ( & ) o CON_LENGIH ( 32 )
M0 : alu_in 1 alu_or 3 src_frame 3 , r_source 6 len_ctrl &
a0 '3
3116 U : WRLITE FPU™ DATA_TRAP USTNG OFF_ALI) WITH PREVIOUS € 6 ) .
M 0 3 mem U jpd_ctrl 4 Ap_ctrl 1 src_frame 3 , r_source 6 .
317 0 : OFF_ALU_UMT = LT1le ( o4 ) PLUS PREVINUS ( 6 ) , CON_LENGTH ( 32 )
MO alu_in 3 , 1 0, Titls 64 alu_oco 3 src_frame
MO : 3, r_source & , len_ctrl 6
317 0 ¢
319 0 : WRITE FRUM DATA_TRAP USTNG OFF_AL! WiTH PREVIOUS ( 6 ) ,
M0 : mem 4 jed_ctrl 4 dJo_ctrl 1 src_trame % , r_source &6 .
320 0 3 OFF_ALU_ONT = LITts ( 96 ) PLUS PREVINUS ( & ) » CUN_LENGTH ( 32 )
Mo alu_in 3 , 1V 0 , 1itle 9o alu_oe 3 src_frame
MO0 : 3, r_source b , len_ctr) 6
320 0 : ;
322 0 : WRITE FROM OFF_ALU_DATA USING UFSCRIPTOR PRFVIQUS ( 6 )
M Q0 : mem 4 jod_ctr) 7 db_cte! 0 src_frame 3 , r_source A
323 0 : OFF_ALU_OUT = uUMES » COM_LEMGTH ( 32y,
MY 3 alu_op 7, ien_ctrl % ‘
324 0 : RETURM
M 0 : nac ¢
24 0 & ;
324 ¢ :

OMPTLATTUN CUMPLETE, 2o 3TAaTEMEMIS OROCESSED
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DATA GENERAL F H P = FFICH MICROCODE GFNERABTOR, REV. 6.0 (3/16/79)
b/6/81 AT 4:9:1%%

INPUT FlLE: KESOLVER_TRAPS
NBJECT FILE: RESCLVER_TRAPS.Ob

LINE NC:SUUKRCE

299
30y
30l
302

. Luby (ACOUMGLATLR) W TIH Al (CURKENT (7)),
: LuAu_ay (MURREWTL7)Y wiTy yi

1 0 $SND NOLLAR

238 0 :BEGIN Jhkarhikrhabhhuhkha*r Name resolve traps *AxrAAAkrhAkARRRAKNAR/
239 | :/axtmpr/ MACKRD AUN_VIA_PESCRIPINR_BUS MEANS 1 #] FNNMAC;
240 1 ¢
241 | ¢ MACRN PREV_A MEANS PREVIOQUS(O) FNDMAC :
242 1 ¢ MACRO PREY_B MEANS PREVIOUS(1) ENDMAC:
243 | ¢ MACRO PREV_C ME ANS PREVIQUS(2) FNDMAC
244 | ¢
24% 1 ¢ MaCkO TRACE_FLAG MEANS CURRENT(0) ENDMAC
246 1 : MACRO NTE_PTR 'AE ANS CURRENT (&) FNDMAC:
247 1 @ MACRO FILl,TYPE AEANS CURRENT (/) ENDMAC;
ESOLVER_TRAPS - RFSONLVE (C) Handler
250 1 1/« 0100 Resolve (2) Jam - Name Cache Hit, Entry is a weird w»/
251 1 90002
252 1 :ENTRY RES_C_WEIRD_MHIT:
253 1 3 OFF _aLt_NuT = ACC AN CUN_FFFF,
254 1 : LOAO_LEW (REG_2) wllH OFF,
255 1 3 LUNG_CALL RESULVFRACNMMUN_WETRD_HIT;
256 1 @
257 | CuPY (PREV_C.REG_A);
258 1 :
259 1 sRES_C_END:
2h0 1 OFF_ALYU_NUTY = 7ERU UR PREV_C.,
261 1 LUAD (ACCUMULATOR) alTH NFFSET,
262 1 ¢ LOAD_ADN (REG_A) wWITH 0,
263 1 : RETURNZ
264 1 :
265 1
266 1 ¢
267 1 $RES_C_VEC_FuN:
268 1 TES_MULTTPLY, /xuse cache.l as scale factorx/
269 1 ¢ NEF_8LU_0OUT = ACC PLUS PREV_C, /*x acc = index value */
270 1 : LUAD_QFF (PREV_C) WITH OFFSET,
271 1 : LUAL (ACCUMULATOR) wlIH OFFSFT,
272 1 LUAD_AON (PREV_C) "W[Th ANNIPREV_C),
275 1 ¢ RETURNL
274 1 @ .
27S 1 i/ 0104 NPecpolye 2) Jam = Hame Cache Hit, Fntry is a Vectgor %/
270 1 :3004a @
277 1 :FWTRY PES_C_VEC_MILT:
278 1 : LUAD (PHEV_C) WITH waMF_CafHF _2 (NAME_TRAP),
279 1 : WlTh PPEV_C,
280 1 = TF LFRN_LF_%2 [HEN GUTD wFS_C_VEC_END?
281 1 ¢
2R2 1 :RES_C_TNN_HI1T:
2R3 1 : LUBAD_UFF (FLU . TrPL) WlTn ANM{PREV_C),
¢844 1 ¢ CHSE UM SCC_RyTECG) MaSh 4893 ROTATE(1);
285 1 :
286 1 /% 0 - Intra Ubject */
2R7 | DISABLE _80M_MRTTF,
2R8 1 NFF_ALU_TUT = ACC PLUS PPRPEVY_C,
2R9 | : LUAD_UFF (PREV_C) WITH UFFSET,
29y 1 : LUAD (ACCUMULATUR) wliH NFFSET,
291 1 PETURYN:
292 1 :
293 1 /x| = General Pointer &/
294 1 Luty (CURRENT (7)) WITh mMAwWF_CaCHE_O(NAME_[RAP),
295 1 Luki; CoLL. PTP_Tu_uESCaxPEAD _STARTED:
2% 1 :
297 1 @ NFF_AaLt_ryT = 800 PLUS #PEV_C,
298 | Ludyu_uFF (PrFyv_LY "W ]TH CFFSET;

1

l

1

{
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IND[VISIRLE,
AFF_ALU_OUT = LIT32(4FFFFQN00) AND FLU.TYPE,
LOAD_OFF (FLU,TYPE) wiTH OFFSET;

INDIVISIRLE,

NEF_ALU_NUT = ACC 7ERU_HT Nr FIU.TYPE,
LUAD_ANN (PREV_C)Y WITH OFFSET,
LOMNG_GOTN RES_C_FND;

a10¢ Qaggolve (2) tam = Mame Cache Miss */

ES_C_MI8S:

TNIVIS1IALE,
LUAD_ACK (PRFV_C) WITH 0O,
NEF_ALU_NUT =
MAME _JRAP (ZERO_EXTEND) LEFT_SHIFTED(4) XOR r£ON_20000,
LUAD (ACCUMULATOR) w1TH OFFSFT;

OFF_ALU_NUT = ACC SIGN_EXTEWND_LU_HALF LEFT_SHIFTEOC(L)
0f ZERO_VAL, .

LOAD (ACCUMULATOR) wITH OFF3ET,

LUAD_LEN (TRACE_FLAG) WITH LEN{RFAD_TRACING),

CASE OM ACC_RYTE(1) MASK o0EA ROTATE(7):

- FP Indirect =/

READ 1N ACCUMULATQR USING NFF_ALU WITH FP CON_LEMGTH(32),
OFF_ALU_UUT = 8CC PLYVS FP,

LUAD_LEN (PREV_C) WITH LT IFiKAL(CON_LENGTH(32)),

LUAU_AON (PREV_C) WITh ANNTFP),
TEST_TO_CC (ACC_AYTEO_Me_0).
GOTO RES_C_INDIRECT;

/% test nea pre=disp

- FP Nirgct */
OFF_ALU_AUT = ACC PLUS FP,
LutD_OFF (PREV_C)Y WITn UFFSET,
LuaD (ACCUMULATOR) wITH OFFSET,
LUBD_LEN (PREV_C) WITH LTTFRAL(CON_LFNGTH(32)),
LOAD_AON (PREv_() WiTH AON_VIA_DESCRIPTOR_BUS(FP),
SQURCE (NDFF_ALU WITH FP)

Ty DESCRIPTOR_BUS (NAME_CACHF_O(NAME_TRAP)]r
Fll.l(QlGHT.SlGI‘J’],
PETURIN?

- 5NP lndirect */

PEAD TO ACCUMULATUR YUSTnG NEF_ALU WITH SNDP CON_LENGTH(32),
OFF_ogt_0yuT = ACC PLUS sShv,

LUrD_LFiN (FREV_C) WLlTn LYTERALTCON_LFNGTH(32)),

LUBD_alN (PKEV_C) WITh AW (SNPY .
TEST_1N_CC (ACC_RYTEO Mg _ud,
GuTu RES_C_INDIRFCT;

/% test neo cre-disp

- SNP Direct */

NFF_ALU_OLT = aLC PLUE EPP,

LOARD_UFF (PREV_C) WITh OFFSET,

LOAD (ACCUMULATUR) wITH DFFSET,

LUAU_LEN (PREV_C) WITH LITFRAL(CON_LENGTH(32)),
LOAD_AON (PREV_C) WITH AON_VTA_DESCRIPTUR_BUS(SDP)r
SUURCE (NFF_ALY WITH SDP)

TO GFSCKRIPTUQ_RUS (NAME _CACHE _O(NAME_TRAP)),

FIU(RIGHT,SIGN),

RETURING -

/% 101 - PRP Indirect (RPeally illegal) */
RES_C_IND_END:

/% 100

LUAD_AON (CURRENT(7)) WlTH 0.
RETURM?

- PRAP Direct »/

OFF_ALU_OUT = ACC PLUS PRP,
LOAD_UFF (PREV_C) WITH GFFSET,
LGAD (ACCUMULATOR) wWITH NFFSFT,

x/

*x/
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374 1 LOAD_LEN (PREV_C) WITh LITERAL(CON_LENGTH(32)),
375 1 LUAD_AON {(PREV_C) WITH AON_VIA_DESCRIPTOR_RUS(PBP],
376 1 SUUIRCE (NFF_ALU WITH PRP)

377 1 @ TQ DESCRIPTUP_BUS (nAMF_CACHE_O(NAME_TRAP)),
378 1 @ FIU(PIGAHT,SIGN),

379 1 @ RETURI?

380 1 :

IBL L /% 111 = Name +y

3R2 1 ¢ NuP;

383 1 :

3A4 1 :/x 110 -~ Name x/

385 1 READ TD ACCUMULATOR HSTHG NFF_B8LU WITH NT_PTR CON_LENGTH(32),
386 1 NEE_ALI_NUT =

3A7 1 MAME _TFAP (ZFRN_FxTEM)) LEFT_SHIFTED(S) PLUS NT_PTR,
388 | : LOMG_CALL PESOLVER*COMMOM _MISS?

3R9 1

390 1 ¢ CuPY (PREV_C, REG_8),

391 1 @ LUNG_GNTA RPES_C_ED;

352 1 @

393 t ¢

394 ) :RES_C_INDIRECT:

395 1 WITH TRACE_FLAG,

396 1 ¢ IF CC_AND_LEN_LE_3? ThnEn 5NTO RES_C_TND_ENCACHE;
397 1 @

398 1 DISaRLE_BuN_WRITE,

399 1 NEF_ALIT_OUT = ACT OR COn_0.,

400 1 LUAL_OFF (PREV_C) WiThn UFFSET,

401 1 ¢ CASE ON ACC_RYTE(U) MASA yRGA RPUTATECL)

402 1

403 1 /%2 0 = Intra Drject Pointer »/

404 1 3 LUAG_ANN (PHEV_C) #ITm &Ny _VvTA_DESCHIPTOR_BUS(PRFV_C),
4ns 1 FII(PIGAT,SIENY,

4060 1 3 PETUR ¢

407 1

408 1 3/« | = General Pointer &/ ,

409 1 & LUAD (CURRENT(7)) WITH DESC_TRAP,

410 1 LONG_CALL PIR_TO_DESC+READ_STARTED?

a11 1 :

412 1 NFF_ALU_DUT = ACC OR CURRENT(T7),

413 1 LUAD_OFF (PREV_C) WITH OFFSET,

a14 1 : LOAD (ACCUMULATOR) WITH OFFSET,

415 1 ¢ LUAD_AON (PREV_C) WITH AON_VIA_DESCRIPTOR_BUS(CURRENT(7)),
416 1 : FLU(RIGHT,SIGN),

417 1 LONG_GOTO RES_C_TND_END;

418 1 ¢

419 1

420 1 :RES_C_IND_FNCACHE:

421 1 D1ISABLE _AON_WRITE,

422 1 OFF_AtU_OUT = ACC Ok CNN_U.,

423 1 LOAD_OFF (PREV_C) WITH UFFSET,

424 1 CASE ON ACC_BYTE(0Q) MASK a80@ ROTATE(1);

425 1

426 1 :/% 0 - [ntra Object Pginter */

427 1 SOURCE (DESCRIPTOR PREV_C)

428 1 : TO DESCRIPTOR_BUS (NAME_CACHE_O(NAME_TRAP)),
429 1 3 LOAD_AON (PREV_C) WITH AON_VIA_DESCRIPTOR_BUS(PREV_C),
430 1 : FIU(RIGHT,SIGN),

431 1 RETUPRPN;

432 1 :

433 ) /2 | = General Pointer %/

434 | LURD (CURRENT(7)) WITH DESC_TRAP, .

43S | LUNG_CALL PIR_TU_UESC+PEAU_STARTED;

436 1 3

437 1 @ NFF_BLU_NUT = ACC OR CURPENT(T),

4%8 1 : LOAD_QFF (PREV_C) WITH OFFSET, ™

439 1 LOAD (ACCUMULATUR) wlITH NFFSET,

440 1 ¢ LGAD_AON (PREV_C) WITH AON_VIA_DESCRIPTOR_BUS(CURRENT(7)),
441 1 @ FIU(RIGHT,SIGN),

4ae 1 JOURCE (OFF_ALY WITH CURRENT(T))

443 1 TO DESCRIPTUP_BUS (NAME_CACHE_O(NAME_TRAP)),
4ugq { 3 LONG_GOTN RES_C_IND_END;

445 1 @



447
448
449
450
451
452
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1 /% 01eC Rescglve Pointer Jam = Mame Lache Miss
1C:Au6LA
1IC:RES_POINTEP_M}Ss:

1C: TWDIVISIRLF,
1C: LUBD_ADN (PREy_A) wiTh o,
10 LUNG_GOTN RESUL VFR*KF5_PTR_MTES; */

SSOLVEK_TRAPS « KFESOLVE (4) Handler

4595
456
457
458
459
460
461
462
4bs
464
469
d4bb
467
468
469
470
471
472
473
474
475
476
477
478
479
4Ry
4R
YRg
qal
484
4RS
480
487
484
489
499
491
492
493
494
495
496
497
498
499
500
S01
502
503
S04
505
506
507
508
509
510
511
512
513
Sty
515
Stle
St7

LOAD_OFF (PREV_A)Y WITH OUFFSET,

LUAD (ACCUMULATUR) wITH NFFSET,
LOAD_AON (PREV_AY WITH AON(PREV_A),
RETUBN:

s/ % nifa Resolve (0) lam = Mame Cache Hit, Entry
1AOBYR @

tENTrY RES_A_VEC_HIT:

LOAD (PREV_A) WITH NAMF_CACHE_2 (NAME_FRAP),
wilTh PREV_S,

IF LEN_LE_3%c THEN GUTU KFS_A_VFC_EMD:

RES_A&_TNN_M[T:
LUAU_UFF (FiU,T(PE) WiITH ANN(PREV_A),
CaSt UM ACC_RYTef() MASK oB0a ROTATEC(1);

4 oo 90 ss sa

/Ao Y = [ntra ubject n/
NISABLE _AQM_WRITF,
NFF_ALH_QUT = ACC PLUS PREV_A,
LOAD_OFF (PREV_A) WITH UFFSET,
LUAD (ACCUMULATOR) wWITH NFFSET,
RETURN;

/* | <« General Pointer »/
LOAD (CURRERT(7))Y WITh WAME_CACHE_O(NAME_TRAP),
LUNG_CALL PTIR_TU_DFSC*REAQU_STARTED:

ENTHY RES_A_IND_DONE:
NFF_ALU_OUT = &CC PLUS FPEV_A,
LUAU_OFF (PREvV_A) WITH GFFSET;

LUAD (ACCUMULATUFR) WITH 8OM{CURRENT(7)),
LUBL_AON (CURRENT(T7)) wWITH 03

INNIVISIALE,
NEF_ALU_NUT = LIT32(AFFFFYN00g) AND FIULTYPE,
LUAD_OFF (FIU.TYPE) WITH UFFSET;

INDIVISISLE,

NEF_ALU_OUT = ACC ZERG_HI OR FIU,TYPE,
LUAD_ACN (PREV_A) WITH OFFSET,
LCNG_GO1N RES_A_END;

oLag Pesolvﬁ (0) Jam - Name Cache Miss #/

1
1
i
1
1
1
1
i
1
1
1
1
i
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
i
i
i
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
|
1
i
1
1
1
1
1
i
i
1
i
i
1
1
1 Aca

ec 8¢ 86 oo se e

&~
o »

NEE_ALY_NUT = ACC PLUS PREV_A, /» acc = index value =*/

A niRo Resolve (0) Jam = Mame Cache Hit, Entry is a Weird */
tR0R0AD

SENTRY RES_A_WETRD_WIT:

: NFF_ALU_QUT = ACC AND COM_FFFF,

: LOAD_LEN (PRFv_A) WITH UFF,

: LUNG_GOTD RESOLVFRACNMMON_WETRD_HIT;

:RES_A_FEnD:

: NFF_ALU_NUT = ZERU OP PkFV_A,

: LOAD (ACCUMULATOR) wITH OFFSFT,

: LUAD_AON (REG_A) wITH o0,

: PETURNS

SRES_A_VEC_FnN:

: TES_MuULIIPLY, /xuse cache.! as scale factorx/

is a Vector #/
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RES_A_MISS:

/%

/%

/®

/ %

/x
RE

/%

/%

001!

000

(R

010

101

INDIVISIBLE,
LUAD_AON (PKREV_A) WITh 0,
NFF_ALU_UT =
NAME _TRAP (ZFRO_EXTEND) LEFT_SHIFTED(4) XOR CON_20000,
LOAD (ACCUMULATUR) WITH OFFSET:

DFF_ALU_OUT = ACC SIGN_EXTEND_LO_HALF LEFT_SHIFTED(1)
OR ZERO_VAL,

LUAD (ACCUMULATUR) WITH OFFSET,

LOAD_LEN (THACE_FLAG) WITH LEN(READ_.TRACING),

CASE OM ACC_BYTE(1) MASK a0Ed ROTATE(7);

- FP Indirect =/

READ TO ACCUMULATOR USING NDFF_ALU WITH FP CON_LENGTH(32).,
CFF_ALU_DUT = ACC PLUS FP,

LUAD_LEN (PREV_A) WITH LITERAL(CON_LENGTH(32)),

LUAD_AON (PREV_A) WiTh AON(FP),
TEST_TC_CC (ACC_RYTEO_NE_O0),
GOTO RES_A_INDIRECT;

/% test nea ore=disp */

- FP Direct x/

NFF_ALU_OUT = ACC PLUS FP,
LUAD_OFF (PREv_A) WITH UFFSET,
LUAD (ACCUMULATUR) wlITH OFFSET,
LUAD_LEN (PREV_A) WITH LTTFRAL(CON_LENGTH(32)),
LUAD_AON (PREV_A) WITH AON_VIA_DESCRIPTUR_BUS(FP),
SUURCE (OFF_ALU WITH FP)

TO DESCRIPTUR_BUS (NAMF _CACHE_O0(NAME_TRAP)),

FIU(RIGHT,SIGN),

RETUPN;

- SDP Indirect #/

READ TO ACCUMULATOR USING OFF_ALU WITH SDPDP CON_LENGTH(32),
NFF_ALU_OUT = ACC PLUS sOP,

LOAD_LEN (PREV_A) WITH LITERAL(CON_LENGTH(32})),

LUAD_AOwN (PREV_A) WITH AON(SDP},
TESI_T0_CC (ACC_RyTeO_NE_0),
GUTO RES_A_INDIRECT;

/% test nea nre-diSp x/

- SOP Direct */
NFF_ALY_OUT = ACC PLIS SDP,
LOAD_OFF (PREvV_A) WITH UFFStT,
LOAD (ACCUMULATOR) wITH OFFSET,
LOAD_LEN (PREV_A) WITH LTITERAL{(CON_LENGTH(32)),
LOAU_AON (PREV_A) W[TH AON_VIA_DESCRIPTOR_BUS(SDP),
. SUURCE (OFF_ALY WITH SDP)

TO DESCRIPTUR_BUS (NAMF_CACHE_O(NAME_TRAP)),
FIU(RIGHT,SIGN),
RETURN:

- PRBP Indirect (Really illegal) v/

S_A_IND_END:

100

111

LOAD_AON (CURRENT(7)) WITH o,
RETURN?

~ PBP Direct */
OFF_ALU_DUT = ACC PLUS PBP,
LOAD_OFF (PREV_A) WITH OFFSET,
LUAD (ACCUMULATOR) WITH OFFSET,
LOAD_LEN (PREV_A) WITH LITFRAL(CON_LENGTH(32)),
LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(PBP),
SUURCE (DOFF_ALU WITH PBP)

TO DESCRIPTUR_BUS (NAME_CACHE_O(NAME_TRAP)),
FIU(RIGHT,SIGN),
PETURN:

= Name »/
READ TO ACCUMULATOR USING NOFF_ALU WITH NT_PTR CON_LENGTH(32),
NFF_ALU_OUT =

NAME_TPAP (ZERO_EXTEND) LEFT_SHIFTFR(S) PLUS NT_PTR,
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SAg9 t 3 LOAD_OFF (NTE_PTR) wITH NFFSFT,
590 1 : LOAD_AON (NTE_PTR) wITH AON(NT_PTR),
591 1 : LONG_GOTD RESOLVER*COMMON_MISS_A;
592 1 .
593 1 /% 110 = Name %/
594 | READ TO ACCUMULATOR USING OFF_ALU WITH NT_PTR CON_LENGTH(32),
595 1 OFF _ALU_OUT =
596 1 ¢ NAME _TRAP (ZFRO_EXTEND) LEFT_SHIFTED(S) PLUS NT_PTR,
597 1 : LDAD_OFF (NTE_PTR) wITH OFFSET,
598 1 LUAD_AON (NTE_PTR) WITH AON(NT_PTR),
599 1 : LONG_GOTO RESOLVER*COMMON_MISS_A?
6ng 1 :
601 1 @
602 1 :RES_A_INDIRECT:
603 1 WITH TRACE_FLAG,
6Ny 1 TF CC_AND_LEN_LE_32 THFi GOTN RES_A_IND_ENCACHE;
605 1 =
606 1 : DISABLE_AQN_WRITE,
607 1 : NFF_ALU_OUT = ACC OR CON_O,
608 1 LOAD_OFF (PREV_A) WITH OFFSET,
609 1 : CASE ON ACC_BYTE(Q) MASK 480A RUTATE(1);
610 Lt
611 1 :/2 0 = Intra Object Pointer */
612 1 : LOAD_AON (PREV_AY WITH ANN_vTIA_DESCRIPTOR_BUS (PRFV_A),
613 1 ¢ FIVW(RIGHT,SIGN)Y,
614 1 : RETURN? o e T et o T
615 1 ¢
616 1 /% I = General Pointer x/
617 1 LOAD (CURRENT(7)) WITH DESC_TRAP,
618 1 : LONG_CALL PTR_TO_DESC*READ_.STARTED;
619 1 : .
620 1 OFF_ALU_OUT = ACC OR CYURRENT(7).,
621 1 LOAD_OFF (PREV_A) WITH OFFSET,
622 1 LOAD (ACCUMULATOR) WITH OFFSET,
623 1 LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(CURRENT(7)1),
624 1 FIU(RIGHT,SIGN),
625 1 : LONG_GDTO RES_A_TND_END;
626 1 @
627 1 :RES_A_IND_ENCACHE:
628 1 : DISABLE_AON_WRITE,
629 1 : NFF_ALU_OUT = ACC OR CON_O.,
630 1 LOAD_OFF (PREV_A) WI1TH OFFSET,
631 1 CASE ON ACC_BYTE(Q) MASK a80d ROTATE(L);
632 1 : -
633 1 :/x 0 - Intra Ubject Pointer */
634 1 ¢ SOURCE (DESCRIPTOR PREV_A)
635 1 : TO DESCRIPTOR_BUS (NAME _CACHE_0(NAME_TRAP)),
6361 ¢ LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(PREV_A),
637 1 ¢ FIU(RIGHT,SIGN),
638 1 : RETURN?
639 1 ¢
640 | :/x ) = General Pointer x/
bdi 1 ¢ LUAD (CURRENT(T7)) WITH DESC_TRAP,
. 642 1 ¢ LONG_CALL PTR_TO_DESC4READ_STARTED;
643 1
644 1 OFF_AaLU_OUT = &CC OR CURREMT (7Y,
645 |1 LOAD_OFF (PREV_A) WITH OFFSET,
646 1 LOAD (ACCUMULATOR) WITH NFFSET, i
647 1 @ LOAD_AON (PREV_A) WITH AON_VTA_DESCRIPTOR_BUS(CURRENT(T7)),
bU8 1 ¢ FIU(RIGHT,SIGN),
649 1 : SOURCE (OFF_ALU WITH CURRENT(7))
650 1 TO DESCRIPTUR_BUS (NAME_CACHE_O(NAME_TRaAP)),
651 1 3  LONG_GOTO RES_A_TND_END; _
RESOLVER_TRAPS = EVAL (A) Hangler
654 1 /% 01AQ Eval (0) Jam = Name Cache Hit, Entry is a Weird &/
655 1 D040 ¢
656 1 SENTRY EVAL_A_WEIRD_HIT:
657 | : OFF_ALU_OUT = ACC AND CON_FFFF,
658 1 : LOAD_LEN (REG_A8) wITH OFF,
659 1 LONG_CALL RESOLVER*COMMON_WEIRD_HIT;
660 1
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COPY (PREV_A,REG_A);

EVAL_A_END:
READ TO EBOX_DATA_OQ USING DESCRIPTOR PREV_A RIAS_LENGTH,
OFF_ALU_NUT = ZERU OR PREV_A,
LOAD (ACCUMULATOR) WITH OFFSET,
LOAD_AON (REG_A) WITH 0,
RETURN:

EVAL_A_VEC_END:
READ TO EBOX_CATA_Q USING OFF_ALU WITH PREV_A BIAS_LENGTH,
IES_MULTIPLY, /ruse ceche.l as scale factorn,s -
OFF_ALU_DUT .= ACC PLUS PREV_A, /& acc = index value «/
LOAD_UFF (PREV_A) WITH QFFSET,
LUAD (ACCUMULATOR) WITH OFFSET,
LOAD_AON (PREV_A) WITH AONCPREV_A),
RETURN?

/% 0144 €val (0) Jam - Name Cache Hit, Entry is a Vector s/
P0A4a :
ENTRY EvAL_A_VEC_HIT:

LOAD (PREV_A) WITH NAME_CACHE _2 (NAME_TRAP),

WITH PREV_A,

IF LEN_LE_32 THEN GUTO EVAL_A_VEC_END;

e 88 aa se as 02 ea s e S ee

EVAL_A_IND_HIT:
LOAD_OFF (FIU,TYPE) WITH AGON(PREV_A),
CASE OM ACC_BYTE(Q) MASK «R02 ROTATE(1);

/% 9 = Intra Object */
READ TO EBNX_DATA_B USING NFF_ALUY WITH PREV_A, BTAS_LENGTH.
OISABLF_AON_WRITE,
OFF_ALU_NUT = ACC PLUS PREV_A,
LOAD_OFF (PREV_A) WITH OFFSET,
LUAD (ACCUMULATOR) wITH OFFSET,
RETURN:

/*x | = General Pointer »/
LOAD (CURRENT(7)) WITH HAMF_CACHE_O(NAME_TRAP),
LONG_CALL PTR_TU_UESC#READ_STARTED:

NFF_ALU_OUT = ACC PLUS PREV_S,
LOAD_OFF (PREV_A) WITH UFFSET;

LOAD (ACCUMULATOR) wITH AQN(CURRENT(7)),
LOAD_AON (CURRENT(7)) WITH 03

INDIVISIBLE,
OFF_ALU_OUT = LIT32(AFFFF0000a) AND FIU,TYPE,
LUAD_OFF (FIU,TYPE) WITH OFFSET:

INDIVISIBLE,

OFF_ALU_OUT = ACC ZERO_HI OR FIU.TYPE,
LOAD_AON (PREV_A) WITH OFFSET,
LONG_GOTO EVAL_A_END?

/% 01AC Eval (0) Jam - Name Cache Miss »/
F0ACA
EvaL _A_MISS:

INDIVISIALE,

LOAD_AON (PREV_A) WITH 0.

OFF_ALU_OUT =

NAME _TRAP (ZERO_EXTEND) LEFT_SHIFTED(4) XOR CON_20000,
LUAD (ACCUMULATOR) WITH OFFSET;

DFF_ALU_DUT = ACC SIGN_EXTEND_LO_HALF LEFT _SHIFTED(1)
QR ZERO_VAL, .

LOAD (ACCUMULATOR) wITH OFFSET,

LOAD_LEN (TRACE_FLAG) WITH LEN(READR_TRACING),

CASE ON ACC_BYTE(1) MASK Q0E@ ROTATE(7):
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/* 001 = FP Indiraect »/
REA(D.TO ACCUMULATUR USING OFF_ALU WITH FP CON_LENGTH(32),
OFF_ALU_DUT = ACC PLUS FP,
LOAD_LEN (PREV_A) WITH LITERALICON_LENGTH(3Z2)),
LOAD_AON (PREV_A) WITH AON(FP),
TEST_TO_CC (ACC_RYTEO_NE_O), /% test nea ore=-disp
GOTO EVAL_A_INDIRECT: .
/* 000 = FP Direct a/
READ TO EBOX_DATA_Q USING OFF_ALU WITH FP CON_LENGTH(32),
OFF_ALU_OUT = ACC PLUS FP,
LOAD_OFF (PREV_A) WITH OFFSET,
LOAD (ACCUMULATUR) WITH OFFSET,
LOAD_LEN (PREV_A)Y WITH LITERAL(CON_LENGTH(32)),
LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(FP),
SOURCE (OFF_ALU WITH FP})
TO DESCRIPTOR_BUS (NAME_CACHE_O(NAME_TRAP)),
FIU(RIGHT,SIGN),
RETURN:

/% Q11 - SOP Ingirect »/
READ TN ACCUMULATUR USING NFF_ALU WITH SNDP CON_LENGTH(32),
NFF_ALU_OUT = ACC PLUS sDhP,
LUAD_LEN (PKREV_A) WITH LITERAL(CON_LENGTH(32)),
LUAD_AON (PREV_A) WITH ANN(SDP),
TEST_TO_CC (ACC_RYTEO_NE_0),
GOTO EVAL_A_INDIRECT;

/% test nea ore=disp

/% 010 - SDP Direct #»/
READ TD EBOX_DATA_Q USING NFF_ALU WITH SDP CON_LENGTH(32),
OFF_ALU_DUT = ACC PLUS SDP,
LOAD_GFF (PREV_A) WITH OFFSET,
LOAD (ACCUMULATOR) WITH OFFSET,
LOAD_LEN (PREV_A) WITH LITERAL(CON_LENGTH(32)}),
LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(SOP),
SUURCE (OFF_ALU WITH SDP)

TO DFSCRIPTOR_PUS (WNAME _CACHE_O(NAME_TRAP)),

FIU(RIGHT,SIGN),
RETURN;

7+ 101 = PRP Indirect (Peally illegal}) %/
EVAL_A_INO_END:
LOAD_AON (CURRENT(7)) WITH 0,
RETURN;

/% 100 - PBP Direct #*/

READ TO €BOX_DATA_Q USING OFF_ALU WITH PRP CON_LENGTH(32),
OFF _ALU_OUT = ACC PLUS PSP,
LOAD_OFF (PREV_A) WITH OFFSET,
LOAD (ACCUMULATUR) wITH OFFSET,
LOAD_LEN (PREV_A) WITH LITERAL(CON_LENGTM(32)),
LUAD_AON (PREV_A) WITH AON_VIA_DESCRIPTUR_RUS(PBP).
SUURCE (OFF_ALU WITH PRP)

TO DESCRIPTOR_BUS (NAME _CACHE_Nn(NAME_TRaAP)),
FIU(RIGHT,SIGN)Y, ‘
RETURN?

/x 111 - Name */
NOP;

/x 110 = Name #*/ )
READ TO ACCUMULATOR USING OFF_ALU WITH NT_PTR CON_LENGTH(32],
0FF_ALU_OUT =
NAME _TRAP (ZERO_EXTEND) LEFT_SHIFTED(S) PLUS NT_PTR,
LUNG_CALL RESOLVER*CNOMMOM_MISS;

CoPY (PREV_A, REG_A),
LONG_GOTO EVAL_A_END?
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EVAL_A_INDIRECT:

WITH TRACE_FLAG,
IF CC_AND_LEN_LE_32 THFN GNTN EVAL_A_IND_ENCACHE?

DISABLE _AON_WRITE,
NFF_ALU_OUT = ACC OR CON_Q,

LOAD_OFF (PREV_A) WITH OFFSET,

CASE ON ACC_BYTE(0) MASK 2R0@ ROTATE(1);

LOAD (CURRENT(7)) WITH DESC_TRAP,
LONG_CALL PTR_TO_DESC#READ_STARTED;

t/x 0 = Intra Object Pointer */

: READ TO EBOX_DATA_O USING DESCRIPTOR PREV_A BIAS_LENGTH,
: LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_ BUS(PRFV ZA),

: FIU(RIGHT,SIGN),

: RETURN?

/% 1 = General Pointer »/

: LUAD (CURRENT(7)) WITH DESC_TRAP,

: LONG_CALL PTR_TQ_DESCAREAD_STARTED;

: READ TO EBOX_DATA_Q USING OFF_ALU WITH CURRENT(7),

: OFF_ALU_OUT = ACC OR CURRENT(7), CON_LENGTH(32) .
: LOAD_OFF (PREV_A) WITH QOFFSET,

: LOAD (ACCUMULATOR) wITH NFFSET,

: LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(CURRENT(7)),
: FIU(RIGHT,SIGN],

: LONG_GOTO RES_A_IND_END;

tEVAL _A_IND_ENCACHE:

: DISABLE_AON_WRITE,

: OFF _ALU_OUT = ACC OR CON_O,

: LOAD_OFF (PREV_A) WITH OFFSET,

: CASE ON ACC_BYTE(0) MASK aR0Ad ROTATE(!):

t/+ 0 = Intra Object Pointer x/

: READ TO EBOX_DATA_G USING DEGCRIPTOR PREV_A RBIAS_LENGTH,
: SOURCE (DESCRIPTOR PREV_A)

: TO DESCRIPTQOR_BUS (NAWE_CACHE_O(NAME_TRAP)),

: LOAD_AON (PREV_A) WITH AON_YIA_DESCRIPTOR_RUS(PRFV_A),

: FIU(RIGHT,SIGN),

: RETURN?

t/% 1| = General Pointer »/

READ TO EBOX_DATA_G USING OFF_ALU WITH CURRENT(T7),
OFF_ALU_NUT = ACC OR CURRENT(7), COM_LEMGTH(32),
LOAD_OFF (PREV_A) WITH OFFSET,
LUAD (ACCUMULATOR) WITH OFFSET,
LOAD_AON (PREV_A) WITH AON_VIA_DESCRIPTOR_BUS(CURRFNT (7)),
FIU(RIGHT,SIGN),
SOURCE (OFF_ALYU WITH CURRENT(T7))
TO DESCRIPTOR_BUS (NAME_CACHE_O(NAME_TRAP)),
LONG_GOTO RES_A_IND_END;

- RESOLVE (B) Handler

n{co Resolve (1) Jam = Name Cache Hit, Entry is a Weird #/

tENTRY RES_B_WEIRD_MHIT:

OFF_ALU_OUT = ACC AND CON_FFFF,
LOAD_LEN (REG_A) WITH OFF,
LONG_CALL RESOLVER*COMMON_WEIRD_HIT;

COPY (PREV_B,REG_A);

RES_B_END:

OFF_ALU_OUT = ZERGC OR PREV_B.,

LOAD (ACCUMULATOR) WITH OFFSET, )
LOAD_AON (REG_A) WITH O, )
RETURN;
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RES_B_VEC_END:
IES_MULTIPLY, /ause cache.l as scale factorw.

OFF_ALU_OUT = ACC PLUS PREV_B, /% acc =
LOAD_OFF (PREV_B) WITH OFFSET,

LOAD (ACCUMULATOR) wITH OFFSET,

LOAD_AON (PREV_B) WITH AON(PREV_B),
RETURN?

/e nicCy Resolve (1) Jam - Name Cache Hit
A0C4D
ENTRY RES_B_VEC_HIT:

index value x/

, Entey is a Vector */

LOAD (PREV_B) WITH NAME_CACHE_2 (NAME_TRAP),

WITH PREV_B,
IF LEN_LE_32 THEN GOTO RES_B_VEC_ENO;

RES_B_IND_HIT:
LOAD_OFF (FIU,TYPE) WITH AON(PREV_BJ,
CASE ON ACC_BYTEC((U) MASK 2R0a ROTATE(1);

/e 0 = Intra Object */
DISABLE_AQN_WRITE,
OFF_ALU_OUT = ACC PLUS PREV_B,
LOAD_OFF (PREV_B) WITH QFFSET,
LOAD (ACCUMULATOR) WITH OFFSET,
RETURN?

/% | General Pointer &/

LOAD (CURRENT(7)) WITH NAME_CACHE_O(NAME_TRAP),

LONG_CALL PTR_TO_DESC*PEAD_STARTED:

NFF_ALU_DUT = ACC PLUS PREV_B,
LOAU_JFF {(PREv_Y) WITH UFFSET;

LOAD (ACCUMULATOR) wITH AQON(CURRENT(7)).
LOAD_AON (CURRENT(7)) WITH 03

INDIVISIBLE,

OFF _ALU_0OUT = LlT}Z(%FFFFOOOb&) AND FIU.TYPE,

LOAD_OFF (FIU,TYPE) WITH OFFSET;

INDIVISIALE,

OFF_aLU_NUT = ACC ZERO_HI OR FIU.TYPE,
LOAD_ADN (PREV_B) WITH OFFSET,
LONG_GOTO RES_B_END;

/x 01C¢C Resolve {1) Jam = Name Cache Migs */
20CCA @
RES_BR_M1SS:

INDIVISIBLE,

LOAD_AON (PREV_B) WITH 0.
OFF_ALU_AUT =

NAME _TRAP (2ERO_EXTEND) LEFT_SHIFTED(4) XOR CON_20000,

LCAD (ACCUMULATOR) WITH OFFSETS

OFF_ALU_OUT = ACC SIGN_EXTFND_LO_HALF LEFT_SHIFTED(1)

OR ZERO_VAL.,
LOAD (ACCUMULATOP) WITH OFFSET,

LOAD_LEN (TRACE_FLAG) WITH LEN(READ_TRACING) .,

CASE ON ACC_BYTE(1) MASK Q0EA RUTATE(T);

/* 001 - FP Indirect #/

READ TO ACCUMULATUR USING OFF_ALU WITH FP CON_LENGTH(32),

OFF_ALU_OUT = ACC PLUS FP,

LOAD_LEN (PREV_B) WITH LITERAL (CON_LENGTH(32}),

LOAD_AON (PREV_B) WITH AON(FP),
TEST_TN_CC (ACC_BYTEO_NE_0),
GOTY) RES_B_INDIRECT;

/% 000 = FP Direct #/
QFF_ALU_OUT = ACC PLUS FP,
LOAD_QFF (PREV_B) WITH OFFSET,

/% test nea ore=-disp k/
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LOAD (ACCUMULATUR) WITH OFFSET,
LOAD_LEN (PREV_B) WITH LITERAL(CON_LENGTH(32)),
LOAD_AON (PRFV_B) WITH AON_VIA_DESCRIPTOR_BUS(FP),
SUURCE (NFF_ALU WITH FP)

TO DESCRIPTOR_BUS (NAME_CACHE_O0(NAME_TRAP)),
FII(RIGHT,SLGN),
RETURN:

/x Q11 = SDP Indirect #/ )
READ TN ACCUMULATUR USING OFF_ALL WITH SNPP CON_LFNGTH(32),
OFF_ALU_OUT = ACC PLUS 5nP,
LUAD_LEN (PREV_B) WITh LITERAL(CON_LENGTH(32)),
LOAD_AON (PREV_B) WITH ANN(SDP),
TEST_TN_CC (BCC_BYTEO_NE_D),
GUTO RES_B_INDTRFCT;

/* test nea ore=digp

/% 010 = SPP Direct #*/
NFF_ALU_NUT = ACC PLUS SPP,
LOAO_OFF (PREV_B) WITH OFFSET,
LOAD (ACCUMULATOR) WITH OFFSET,
LOAD_LEN (PREV_B) WITH LITEFRAL(CON_LENGTH(32)),
LOAD_AON (PREV_B) WITH AON_VTIA_DESCRIPTOR_RUS(SDP),
SOURCE (OFF_ALU WITH SDP)
TO DESCRIPTOR_BUS (NAME_CACHE_O(NAME_TRAP)),
FIU(RIGHT,SIGN),
RETURN:

/% 101 = PBP Ingirect (Really illegal}) =2/
RES_B_IND_END:
LOAD_AON (CURRENT(7)) WITH ¢,
RETURN;

/% 100 = PRP Direct */
OFF_ALU_NUT = ACC PLUS PRP,
LOAD_OFF (PREV_B) WITH OFFSET,
LOAD (ACCUMULATOR) WITH OFFSET.,
LOAD_LEN (PREV_B) WITH LITERAL(CON_LENGTH(32)),
LOAD_AON (PREV_B) WITH AON_VIA_DESCRIPTOR_RUS(PBP),
SOURCE (OFF_ALU WITH PBP)
TO DESCRIPTOR_BUS (NAME_CACHE_OG(NAME_TRAP)),
FIU(RIGHT,SIGN),
RETURN?

/% 111 = Name */
NOP;

/% 110 = Name *x/
READ TO ACCUMULATOR USING NFF_ALU WETH NT_PTR COMN_LENGTH(32).
OFF _ALU_OUT =
NAME _TRAP (ZERO_EXTEND) LEFT_SHIFTED(S) PLUS NT_PTR,
LONG_CALL RESOLVER*COMMON_M]ISS;?

CUPY (PREV_8, REG_A),
LONG_GNTN RES_B_FND;

RES_B_INDIRECT:
WITH TRACE_FLAG,
TF CC_AND_LEN_LE_32 THEN GNTO RES_R_TIND_ENCACHE;

DISABLE_AQN_WRITF,

OFF_ALU_NUT = ACC OR CON_O,

LOAD_UFF (PREV_B) WITH OFFSET,

CASE ON ACC_RYTE(O) MASK aR0a ROTATE(1):;

/« 0 = Intra Object Pointer &/
LUAG_AON (PREV_B) WITH AON_vIA_DESCRIPTQR_BUS(PRFV_HB),
FIU(RPIGHT,SIGN)Y,
RETURN?

/« | - General Pointer «/

“/
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1019
1020
1021
102¢
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1039
1036
1037
1038
1039y
1040
1041

1042
1043
1044
1045
10t6
1047
1048
1049
1050
1051

1052
1053

RESOL

1056
1057
1058
1059
1060
1061
1062
1063
1064

10665

1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
10RO
1081
10R2
1083
1084
1085
10Re
1087
1088
10R9
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- KFSOLVE (B3) Handler

LUAD (CURRFNT (7)) WiTh DFSC_TKAP,
{ UNG_CALL PTR_TO_DESC*PEAD_STARTED;

NFF_ALU_DUT = ACC OR (UKRENTL(7),

LOAD_OFF (PREV_B) WITH UFFSET,

LUAD (ACCUMULATUR) WITH OFFSET.,

LOAD_AON (PREV_B) WiTh ANN_VIA_DESCRIPTUR_BUS(CURRFNT(7)),
FIU(RIGHT,SIGN), ‘ )
LUNG_GDTO RES_B_TND_END;

TRES_B_IND_ENCACHE:

DISABLE _AON_WKITE,

OFF_ALU_AUT = ACC DR (ON_O,

LOAD_OFF (PREV_8) W1Th UFFSET,

CASE ON ACC_BYTE(G) MASK aR03 RUTATE(1);

/% U = Intra (bject Pointer */
: SUURCE (NESCRIPINK PReV_R)
: Tuo OFSCRIPTOR_AUS (NAMF _CACHE_O(NAME_TRAP)),
: LUAD_AON (PRFy_B) WlTh ANN_VIA_DESCRIPTOR_RUS(PRFV_E],
: FIU(RIGHT,SIGN)Y,
PETURN?
/x 1 = Leneral Pointer */

R_TRAPS <~ EVAL (B) Handler

i/
t30E0D ¢

LUAD (CURRENT(7)) WITH DESC_TKAP,
LONG_CALL PIR_TU_DESCaREAD_STARTED;

OFF _ALU_NUT = ACC OR CIRRENT(7),
LUAD_OFF (PREV_8) WITH UFFSET,
LUAD (ACCUMULATOR) WITH NFFSET,
LUAD_AON (PREV_B) WITH AON_VTA_DESCRIPTOR_BUS(CURRENT(T)),
FIU(RIGHT,SIGN),
SOURCE (OFF_ALU WITH CURRENT(7)) °

TO DESCRIFTUR_BUS (NAME _CACHF_0(MAME_TRAP)),
LONG_GOTO RES_B_TND_END;

01ED Eval (1) Jam - Name. Cache Hit, Entry is » weird »/

:ENTRY EvAL_o_wEIRD_HIT:

e BF 8¢ Be B 4% B4 B0 6O 55 B4 04 S S0 VS Gv se & &0

YA

1ANEYD 2

EvaL _B_

OFF_ALU_OUT = ACC AND COM_FFFF,
LOAD_LEN (REG_A) WITH OFF,
LONG_CALL RESOLVER*COMMUN_WETRD_MIT;

COPY (PREV_B,REG_A);

EvaL_B_END:

READ TO EBOX_DATA_O USING DESCRIPTOR PREV_B BILAS_LFNGTH,
OFF_ALU_OUT = ZERG OR PREV_B.

LOAD (ACCUMULATOR) wITH NFFSET,

LUAD_AON (REG_A2) wITH 0,

QETURNS
VEC_END:

READ TN EBOX_DATA_Q USING DFF_ALU WITH PREV_R RIAS_LENGTH,
IES_MULTIPLY, /xyse cache.l as scale factorx/

NFF_ALU_NDUT = ACC PLUS PREV_B, /* acc = inaex value &/
LOAD_OFF (PREv_B) WITH OFFSET,

LUAD (ACCUMULATOR) wWITH NFFSFET,

LUAD_AON (PREV_B) WITH AON(PREV_8),

RETURN?

01Ed Eval (1) Jam = Name Cache Mit, Entry is a Vector */

:ENTRY EvaL_B_VEC_HIT:

se um ee e

LOAD (PREV_8) WITH NAME_CACHFE _2(NAME_TRAP),
WlTH PREV_R,
TF LEN_LE_32 THEN GOTO EVAL_B_VEC_END;



1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1in7

1108,

1109
1119
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1172
1123
1124
1125
11726
1127
1128
1129
1130
1131
1132
1133
1134
1135
113%6
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1144

1149

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
11690
1161
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EVAL_B_IND_HIT:
LUOAD_OFF (FIU,.TYPE) WITH ANN(PREV_B),
CASE ON ACC_RYTE(O0) MASK aR0a ROTATE(1);

/% 0 = [ntra Objact #/
READ TO EBOX_DATA_N USING OFF_ALY WITH PREV_B BIAS_LFNGTH,
DISARLE_AQN_WRITF,
OFF_ALU_TUT = aCC PLUS PREV_S,
LOAD_OFF (PREV_H) WITH QFFSET,
LOAD (ACCUMULATUR) WITH OFFSET,
RETURN;

46 ax ws wr sr 28 e 48 04 ae

/% | = General Pointer »/
LOAD (CURRENT (7)) WITH NAME_CACHF_0(NAME_TRAP),
LONG_CALL PTR_TO_DFSC*xPEAD_STARTED;

e #e 00 e

OFF_ALU_OUT = aCC PLUS PREV_SR,
LOAD_OFF (PRFV_B) WITh OFFSET;

| UAD (ACCUMULATUOR) wTiH AUN{CURRENT(7)),
LUBAD_ADN (CURRFNT(7)) WITH 0;

TWNDIVISIRLEF,
OFF_ALU_OUT = LITS2(RFFFF000w) AND FIU.TYPE,
LOAD_OFF (FIU.TYPE) WITH OFFSET;

INDIVISIALF,

OFF_ALVN_OUT = ACC ZeRu_nl OR FIU.TYPF,
LUAD_AON (PRFV_b) WITH UFFSET,
LUNG_GDTO FVAL _B_END?

/x 0LFC Eval (1) Jam - nName lache Miss %/
DUFCA @
FvAL_B_MISS:

INDIVISIALE,
LUAU_ANN (PREv_B) WITH o,
OFF_ALU_OUT =
NAME _TRAP (/FRO_EXTENG) LEFT_SHIFTED(4) XOR CON_P0000,
LUAD (ACCUMULATOR) AITH OFFSFT;

OFF_ALU_NUT = ACC SIGN_tXTEMD_LU_HALF LEFT_SHIFTFD(1)
OR (ERO_VaL,

LUAD (ACCUMULATOR) wlITH DFFSFT,

LUAD_LEN (TRACF_FLAG)Y WITH LEN(READ_THRACING),

CASE OM BCC_RYTE(1) MASK aOE™ RUTATE(7);

5 86 65 86 04 8¢ S5 40 4 46 94 S0 SE 5 8% 35 B se A W s e

/% 001 = P TIndirect s/
PEAD 10 ACCUMUL ATUR VSTNG OFF_ALU WITH FP CUM_LENGTH(3?),
OFF_ALU_NUT = aCC PLUS FP,
LUAD_LEN (PREV_H) WITH LITFRAL(CON_LENGIH(32)),
LUAD_AON (PREV_B) WITH AON(FP),
TEST_TN_CC (ACC_BYTEO_NE_O0), /% test nea pre=disp */
GOTO EVAL_B_TNDIRECT?

@6 8¢ 85 66 35 U0 80 as ee ae 00 0

/% Q00 = FP Direct %/
: READ TO EBNX_DATA_Q USING OFF _ALU W[TH FP CON_LENGTH(3?),
OFF _ALU_NUT = ACC PLUS FP,
LOAD_OFF (PREV_B) WITH OFFSET,
LUAD (ACCUMULATUR) WITH OFFSFT,
LUAD_LEN (PREV_B)Y WITH LITERAL(CON_LENGTH(32)),
LOAD_ADN (PREV_B) WITH AON_VIA_DESCRIPTUR_BUS(FP),
SOURCE (DFF_ALY WITH FP)

Y0 DESCRIPTUR_BUS (NAME _CACHE_O(NAME_TRAPR)),
FIU(RIGHT,SIGN),
RETURN7S

42 ma ss wa s

/% 011 - SPDP Indirect */
READ [0 ACCUMULATUR DSTNG OFF_ALU WITH SDP CON_LENGTH(32),
OFF_ALU_NUT = ACC PLUS SDP,
LUAD_LEN (PREV_B) WITH LTTFRAL(CON_LENGTH(32)),
LUAD_ANHN (PREV_B) WITH AON(SDP),
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RESULVER_TRAPS - EVAL (8) Hangler

1162 1 TEST_T10_CC (ACC_BYTEO_NE_D), /* test nea nre=disp *x/
1163 1 : GUTU EVAL_R_TINDIRECT;

1164 | :

1165 1 /% 010 = SNP Direct #/

1166 1 3 READ TO FBOX_DATA_A USING OFF_ALU WITH SDP CON_LFNOTH(Z2),
1167 1 13 OFF_ALU_OUT = ACC PLUS S§hpP,

1168 1 : LUAD _OFF (PREV_B) WITH DFFSET,

1169 1 LUAD (ACCUMULATUR) wITH OFFSET,

1170 1 : LUAD_LFN (PREV_B) WITH LTITERAL(CON_LENGTH(32)),

1171 1 : LUAD_AON (PREV_B) WITH AON_VIA_DESCKIPTOR_RUS(SDP),

1172 1 SUURCE (OFF_ALU WITH SDP)

1173 1 TU DESCRIPTOR_BUS (NAMF_CACHE_O0(NAME_TRAP)),

1174 | FIU(RIGHT,SIGN),

117 1 ¢ RETURN?

1176 1

1177 1 2/%2 101 - PBP [ngirect (Really illegal) %/

1178 1 :EVAL_B_IND_END:

1179 1 : LOAD_AON (CURKENT (7)) WITh 0,

1180 | : RETURN?

1181 1 :

1182 1 /% 100 - PBRP Uirect #/

1183 1 READ 10 €80x_GATA_N USTNG DFF_ALU WiTH PBP CON_LFNCGTH(32),
1184 1 OFF_ALU_DUT = ACC PLUS PRp,

1189 1t ¢ LUAU_OFF (PRFV_B) WlTh UFFSET,

116 1 LUAD (8CCUMULATUR) WITH NFFSFT,

1187 1 ¢ LUAD_LEwN (PREV_H) WITH LTIFRAL(CON_LENGTH(32)),

1188 1 ¢ LOAD_AON (PREV_HB) WITh AON_VTA_DESCRTPTOR_RUS(PBP),

1189 | @ SOURCE (OFF_ALY WITH PRE)D

1190 1 : Tu OESCRIFTUOR_BUS (NAME _CACHE_O(NAME_TRAP)),

1191 1 : FIU{RIGHT,SIGN),

1192 1 RETURN;

1193 1 :

1194 1- ¢/» 111 = Name »/

119 1 : NOP;

1196 | :

1197 1 :/% 110 - Name */

1198 1 : READ T0O ACCUMULATUR USING OFF_ALU WITH NT_PTR CUN_LENGTH(32),
1199 | : OFF_ALU_NUT =

1200 1 : NAME _TRAP (ZERO_EXTEND) LEFT_SHIFTED(S) PLUS NT_PTR,
1201 1 LONG_CALL RESULVER*COMMON_MISS;

1202 1 :

1203 1 : CoPY (PREV_B, REG_A),

1204 1 : LONG_GNTOD EVAL_B_END;

1205 1

1206 1 :

1207 1 :FVAL_B_INDIRECT:

1208 1 : WITH TRACE_FLAG,

1209 | : IF CC_AND_LEN_LE_32 THFN GOTO EVAL_B_IND_ENCACHE;

1210 1 :

1211 1 ¢ DISABLE_AON_WRITF,

1212 1 : OFF_ALU_NUT = ACC OR CON_OQ,

1213 1 LOAD_OFF (PREV_B) WITH OFFSET,

1214 1 CASE ON ACC_BYTE(O) MASK oB0A ROTATE(1});

1215 1

1216 1 /% 0 = Intra Object Pointer »/

1217 1 READ TO EBOX_DATA_f USTNG DESCRIPTOR PREV_8 BIAS_LENGTH,
1218 1 : LOAD_AON (PREV_B) WITH AON_VIA_DESCRIPTOR_RUS(PREV_B),
1219 1 FIU(RIGHT,SIGN),

1220 1 RETURN;

1221 1

1222 1| :/%x 1 = General Pointer x/

1223 1 LOAD (CURRENT(7)) WITH DESC_TRAP,

1224 1 : LONG_CALL PTR_TO_DESCxREAD_STARTED;

1225 1 :

1226 1 READ TN EBOX_DATA_Q USING OFF_ALU WITH CURRENT(T),

1227 1 : NFF_ALU_OUT = ACC OR CURRENT(7), CON_LENGTH(32).,
1228 1 : LOAD_OFF (PREV_B) WITH OFFSET,

1229 1 : LOAD (ACCUMULATOR) WITH OFFSET,

1230 1 ¢ LOAD_AON (PREV_B8) WITH AON_VIA_DESCRIPTOR_BUS(CURRENT(T7)),
1231 1 : FIU(RIGHT,SIGN),

1232 1 : LONG_GOTO RES_B_IND_END;

1233 1 ¢



1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1250
1257
1258
1259
1260
1261
1262

PUT
$JEC

INE

238
251
252
2s3

254
255

255
287
es57

as7
257

as7
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260

261
M
262

263

M
263
267
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270
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EVAL_B_IND_ENCACHE®
© DISABLE_AON_WRITE,
OFF_ALU_OUT = ACC OR CON_O.,
LOAD_OFF (PREV_8) WITH OFFSET,
CASE ON ACC_BYTE(0) MASK 9802 ROTATE(1);

/« 0 = [ntra Qbject Pginter »/ -
READ TO EBOX_DATA_Q USTHG NESCRIPTOR PREV_B RIAS_LENGTH,
SOURCE (PESCRIPTNR PREV_R)
TO OFSCRIPTOR_BUS (NAME_CACHE_O(MAME_TRAP)),
LOAD_ANN (PREV_B) WITH AON_ VIA DFSCRIPTOP BUS(PRFV_B),
FIU(RIGHT,SIGN),
RETURN?

/%x | = General Pointer #/
LOAD (CURRENT(7)) WITH DESC_TRAP,
LOMG_CALL PTR_TO_DESC+READ_STARTED;

READ TN EBOX_DATA_A USING NFF_ALU WITH CURRENT(7),
NFF_ALU_NUT = ACC OR CURRENT(T), COM_LEMGTH3I2),
LOAD_OFF (PREV_B) WITH UFFSET,
LUAD (ACCUMULATUR) WITH OFFSET,
LOAD_AON (PREV_B) WITH AON_VIA_DESCRIRTOR_BUS(CURRENT(7)),
FIU(RIGHT,SIGN),
SGIRCE (NFF_ALU WITH CURRENT(7))

TO DESCRIPTOR_RUS (NAME_CACHE_O(NAME_TRAP)),
LONG_GNTN RES_R_IND_END;

m
<
2

FrxhkakhhkArks kAR N Name preSnlve Lraps RAtxrsratsdkrxen/

FILE: ?211.I_FILE1A

T

T b s e ek e e b e B bt i e e fh ek pen fea Pt R bt Bt d ba b bed par Gt Bt et Pt et e e (D

F

TLE: RESOLVER_TRAPS,.0NB

:SOURCE

B8 BB NF 83 85 ee 44 8¢ 28 Be &0 00 e

€8 B0 A4 S8 S0 sa s 44 Ws UV S5 S% S0 BE 40 64 46 8¢ 40 B¢ 60 22 Be ae

BEGIN
20000
ENTRY RES_C_WEIRD_HIT
OFF_ALU_DUT = ACC AND COMMQON ( aCd » & ) .
alu_in 2 alu_op 6 src_frame 2 , r_source 6 , com_ext ACA ,
LOAD_LEN ( CURRENT ( 0 ) ) WITH UFF ,
dest_frame 0 , r_dest 0 , r_w 1 1_in 3, db_ctrl 1 [
LONG_CALL RESOLVER * COMMON_WNEIRD_HI
nac 7 , litld4 RESOLVER » COMMON_WEIRD_HI

.
[

UFF_ALU_OUT = ZERO OR CURRENT ( 0 ) , LOAD_QFF (

PREVIOUS ( 2 ) ) WITH OFFSET , LOAD_LEN ( PREVIOUS ( 2 )
alu_in 2 , rand 2 alu_op S src_frame 0 , r_socurce

0 , dest_frame 3 , r_dest 2 , r_w 1 o_in 3

dest_frame 3 , r_dest 2 , r_w 1 1_

WITH LEN ( CURRENT ( 0 ) ) , LOAD_ AON ( PREVIOUS

(2 ) ) WITH AON ( CURRENT ( 0 ) )

2 , src_frame 0 , r_source 0 ’ dest_frgme 3.
r.dest 2 , r_w 1 a_in 2 +» src_frame 0 , r_source 0
i
RES_C_END :

QFF_ALU_OUT = ZFRO OR PREVIOUS ¢ 2 ) ,
alu_in 2 , rand 2 alu_op 5 src_frame 3 , r_source 2 ,
LOAD ( ACCUMULATQOR ) WITH OFFSET ,
a_w | , o_in 3
LOAD_AQON ( CURRENT ( 0 ) ) WITH ¢ ,
acest_frame 0 , r_dest 0 , r_w | a_in 0 .
RETURM
nac 2

14
RES_C_VEC_END :
IES_MULTIPLY ,
rand 9 , nb_ctrl 2 , dev_cmd &1 ,
UFF_ALU_OUT = ACC PLUS PREVIOUS ( 2 ) .,
alu_in 2?2 alu_op 3 src_frame 3 , r_source 2 ,
LOAD_OFF ( PREVIOUS ( 2 ) ) wITH OFFSET ,
dest_frame 3 , r_dest 2 , r_w 1 o_in I,



271

272

273

273
276
277
278

“

279

280

280
2ee

2R3

284

284
2a7

2a8
2R89
290
291
291
294
295

295
297
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0l
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307
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°e ea ¢ a0 aa

107

LOAD
aA_w 1

3

LOAD_AON ( PREVIQUS ( ¢
dest_frame 3
3, r_source 2

RETURN
nac ¢
;-

a00da :

’

r_dest 2

’

EMTRY RES_C_VEC_nIT
LOoaAn ( PREVIQUS ( 2 ) )
dest_frame 3

’ ]_'n 1

src_frame 3

4

r_dest 2

dev_cmd S4
WITH PREVIOUS ( 2 ) ,

’

r_source 2

)

’

4,428,045

( ACCUMULATOR ) WITH UFFSET
o_in

[ 4

108

) wITH AUN { PREVIQUS (2 ) ) ,
src_frame

row 1

a_in

2

'

ATTH MAME_CACHE_¢ ( NAME_TRaP ) ,
onin 1

’

’

row |
nb_ctri

’

’

a_in |

2

1F LEN_LE_32 THEN GOTN PES_C_VEC_END

test 9 .,

.

’

polarity |

RES_C_IND_NWIT
LOAD_DFF ( CURRERT ( 6 )

dest_frame 0
3 4, r_source 2

4

r_dest &
?

nac U

r

bi

t8

[ 4

.

RES_C_VEC_END

) WITH AON ( PREVIOUS C( 2 ) ) ,
src_frame

row 1

o_in

2

’

CASE ON aCC_BYTE ¢ 0 ) MASK oRQA ROTATE ( | )

nac 3

’

srce 4

mask

DISABLE_ADN_wRL ,

rand 8 ,
UFF _ALU_DUT
alu_in 2
LOAD_DNFF

dest _frame 3

a_w | -
RETURN
nac 2

;

o_in

al

[4

480w sc b6

ACC PLUS PRFVIQUS ( 2 )

u_op 3
r_dest 2

3

src_frame 3 ,
( PREVIUUS ( 2 )

) WITH DFFSET ,
row 1
LOAD ( ACCUMULATOR ) W[TH OFFSET .

o_in

3

’

r_source 2

14

LOAD ( CURRENT ( 7 ) ) WITh NAME_CACHE_0 ( NAME_TRAP ) ,
o.in 1

dest_frame 0

’ 1_\'n 1

’

OFF _ALu_onr
aly_in ?

LOAD _NFF

dest_frame 3

r_rdest 7

dev_cmd S¢2
LONG_CALL PTR_TN_DESC » READ_STARTED
nac 7 , litta PTR_TU_DESC ~ RPEAD_STARFED

al

’

r_w |
nh_ctrl]

L4

a.i
2

ACC PLUS PREVIUQUS ( 2 )

u_op 3

r_dest 2

)

’

src_frame 3 ,
( PREVIOUS ( 2

n 1

’

) wIlH OFFSET

[ |

1

a_in

3

14

r.source 2

14

i .
LNAD ( ACCUMULATOF ) WITH ACN ( CURRENT ( 7 ) )
r_source 7

a.w |
LOAD_AUN (

F
IMDIVISIBLE
rand 1S ,
OFF _ALU_GUT
alu_in 3

0 , r_source b

o_in

2 s src_ftrame ©

’

CURRENT ( 7 ) ) WITH 0
dest_frame 0 , r_dest 7 , r_w 1

r

r

i

a_in

0

LIT32 ( FFFFFNO00R ) AND CURKENY ( & ) .
1 , 1it32 AFFFFQN00a

1

alu_op b

LOAD_OFF ( CURKENT ( 6 ) ) WITh UFF?ET
r_w |

dest_frama 0

4
INDIVISTELE

rand 1S,

OFF_Aty_utury
alu_in 2

LNAD_Aun

ae

r_dest o6

a_in

3

ACC ZFERP_H] UR CURRENT ( & )

v_emd 3

{ PREVIOUS (2
dest_frame 2

r_cest ¢

LONG_GUTO RFS_C_END

nac 6

H
aN0Ca :
RES_C_MISS

IRES K]

RES_C_END

)

L4

C_w

alu_op S

|

r

src_frame 0 ,
)} A1[4 OFFS3FT ,

a_in

3

’

src_frame

r_source &
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109 110
315 1 @ INDIVISIBLE ,
M 1 ¢ rand 1S5 ,
316 1 : LOAD_AQN ¢ PREVIOUS ( 2 ) ) WIIH 0O ,
M 1 : dest_frame 3 , r_dest 2 , r_w I a_in g,
317 1 : OFF_ALU_OUT =
M1 3
318 1 : NAME_TRAP ( ZERO_EXTEND ) LEFT_SHIFTED ( 4 ) XOR
318 1 : COMMUN ( ACa ,» 2 ) .
M 1t alu_in 2 , nb_ctrl 2 , dev_cmd 4 sf 4 alu_op 4
M1 : src_frame 2 , r_source 2 , com_ext adCo , :
319 { : LOAD ( ACCUMULATOR ) WlTH OFFSET
M1t a_wl , o_in 3
319 1 : ;
321 1 ¢ OFF_ALU_UUT = ACC SIGN_EXTEND_LO_ LEFT_SHIFTED ( 1)
M1 e alu_in 2 dev_cmd S sf |
322 1 2 UR CUMMON ( 2 , & ) ,
M1 : atu_op S src_frame 2 , r_source h , com_ext 2 ,
323 1 : LOAD ( ACCUMULATQOR ) WITH OFFSET .,
M1l ¢ a_w 1l , o_in 3
324 1 1 LOAND_LEN ( CUPKRENT ¢ 0 ) ) W TH LFN ( COMMON ( 2 , 6 ) ) ,
M 1 ;: dest_frame 0 , r_dest U , r_w } J_in 2 , src_frame
M1 : 2 , r_source b , com_mxt 2 ’
325 1 : CASF ON ACC_BYIE ( 1 ) MASK o0EA PUTATE ( 7 )
M1 : nag 3 srce S mask A0Faw sc 0
325 t+ ¢ ;
328 1 : RFAD TU ACCUMULATOR USIMG CUFF_alu ~ITH COMMON ( 2
328 1 : , 1 )} CON_LENRTH %2 )} ,
M1l : mem ) mrl Ado_ctprl 1 src_frame 2 , r_source
M1 :1 , com_ext 2 ler_ctrl o '
329 1 ¢ UFF_ALU_QUT = ACC PLUS CUMMON L 2 + 1 ) ,
M1 o2 alu_in 2 alu_oo 3 src_trame 2 , r_source 1 , com_ext 2 ,
330 1 ¢ LOAD_LEM ( PREVIOUS ( 2 ) ) AITH LITERAL ( CON_LEMGTH ( 32 ) Y ,
M1 : dest_frame 3 , r_dest 2 , r_w | 1_in 1 + len_cterl A '
331 1 ¢ LOAD_AQM ( PREVIOUS ( 2 ) ) wWITH AgM ( CUMMON ( 2 , 1 )} )
¥ | : dest_frame 3 , r_rest 2 , r_w | a_in 2 » src_frame
M1 1: 2, r_source }' , com_ext 2 ’
332 1 ¢ TFST_Tu.CC ( ACC_RYTEO_Ne_0G ) ,
M 1 @ rand YU , test 7 y 1iER ’
333 1 1 uNTN RES_C_TNNIRECT
M1 : nac 4 , litR KFS_C_IMDTHECT
33301 ¢
336 1 ¢ UFF_ALU_UBT = ArC PLUS CUMMPY (2 , 1 )
M 1 alu_in 2 alu_oe 3 src_frame 2 , r_soOurce | , com_ext 7
337 1 3 LOAD_OFF ( PREVIUUS ( 2 ) ) wllIX® NFFSET ,
M 1 : dest_frame 3 , r_~est 2 , r_w | o_in 3,
338 1 : LNAD [ ACTUMULATOR ) W[TH UFFSET ,
Ml @ a.w 1l , o_in 3
339 1 : LNAD_LEM ( PREVIUUS (2 ) ) wTiH LITERAL ( CON_LENGTH ( 32 1Y )
M 1 i dest_frame 3 , r_dest 2 , r.w | 1_in 1 + len_ctrl b T
40 1 : LNAD_AOM ( PREVIOUS ( 2 ) ) aTiH 1 COMMON (2 , 1 )
M 1 : dest_frame 3 , r_dest 2 , r_w 1 a_in 1 src_frame
M1 : 2, r_source’'l , com_ext 2 ,
51 1 ¢ SOURCE ( NFF_ALU WITH CaOMMON (2 , 1 ) )
M 1 ! ab_ctrl 1} src_*frame 2 , r_source 1 , com_ext 2
542 1 ¢ TD DESCRIPTNAR_BUS ( NAMF _CACHE_N ( NAME_TRaP ) ) ,
M 1 i dev_emd 44 , nb_cterl 2 ’
543 1 ¢ FTU ( RIGHT , SigM ) ,
M 1 : rand S ’
44 1 ¢ RFTHRNM
M 1 3 nac ¢
44 4 2
347 | : READ TU ACCUMULATOR USIMG UFF_ALU AITH COMMON ( 2
307 |+, 2 ) CMN_LFHNGBTH ¢ 32 ) ,
M1l : mem | md 1 “do.cterl | src_frame 2 , r_source
M1 : 2, com_ext 2 len_ctrl 6 ’
ing 1 = UFF _ALU_UHT = ACC PLUS CUMMON ( 2 , 2 )
L N alu_in 2 alu_op * grc_trame 2 , r_source 2 , com_ext 2 ,
349 ) : LOAP_LEN ( PREVIOUS ( 2 ) ) wITH LITERAL ( CON_LENGTH ( 32 )Y ) ,
M 1 i agest_frame ¥ , r_dest 2 , r_w | V_in 1 , len_ctrl &6 '
550 1z LDAD_AGM - ( PKFyIQHS (2 ) ) ATTH AuyM ( CUMMDN ( 2 , 2 ) )
M 1 : dAmst_frame % , r_-dest 2 . r_w | a_in 2 , src_frame
M 1 & 2 , r_snurce ? , cor_ext 2 .
351 1 ¢ TEST_Tu_CC ¢ ACC_RYTEN_Me_0 ) ,
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111 112
rand 10 , test 7 , litA 1 '
LOIO PES_C_THUDIRECT
nac 4 , 1it? KFS_C_INDIRELCT

r
DFE_ALU_UMT = aCC PLUS CuMMOE (2 , 2 )

alu_ir 2 alu_oco 3 src_frame 2 , ;_source 2 » com_ext ?
LNAD_NFF ( PREVIONS ( 2 ) ) wITH NFFSFI

r

aest_frame 3 , r_Adest & , r_w | on_in I,

LoaAn ( ACCUMULATUR ) #[Th uFFSET

aw | Qo in $

L0AD LEV t PnEVTU”b (2 ) ) nITH LITERAL ¢ CON_LENGTH ( 32 ) VY ,
dest _frame 1 , r_dest 2 , r_w 1 1_in 1 , len_ctrl & ’
LOAR_AQUN © PREVIGUS (2 ) ) al1w 1 COMMON (2 , 2 )

dest_frame 3 , r_dest 2 , r_a | a_in 1 src_frame

2 s P_Snurce 2 , com_ext 2 ,

SQURCF ( NFF_ALU WiTH COMMONM ¢ 2 , 2 ) )

gh_ctrl 1 src_frame 2?2 , r_source 2 , com_ext 2
TN DESCRIPTNR _pUS ( NAMF_CACHE_0 ( NAME_TRAP 13} ) ,
dev_cmd 46 , nh_ctrl 2 ’

FIu ( RYGHT , STGN D),

rand S )

KETURHM

nac 2

r

RES_L_IND_EME

LNAN_AUN ( CUPRFGT (7 ) ) N1Tr 5,
gest_*frame 0 , ¢ _rdest 7 , r_w I a_in 0
KFTURN

nac 2

’
OFF _ALU_OUT = ACC PLUS cumMny (2 , 0 3
alu_im 2 alu_op 3 src_frame 2 , r_source 0 , com_ext 2
LNAD_NFF ( PREVIOUS ( 2 ) ) wITH NFFSET .
dest_frame 3 , r_dest 2 , r_w | o_in 3
Loan ACCJMULAT0° ) WLITH UFFSET ,
a_w 1l , o_in 2
LOAD _LeN ( pRFVTO“S (

2 ) ) «TTH LITERAL ( CUN_LENGTH ( 32 ) ) .
dest_frame 1 , r_dest 2 ., r.w | 1 _in 1 » len_ctrt 6 ’
LNAN_AQOM ( PREVTIOUS ( ¢ ) ) wlfH | COMMON (2 » 0 )
gest_frame 1 , r_rest 2 , r_w | 3_in 1 src_trame

2 , r_source 0 , com_ext 2
SNURCFE ( NFF_ALY WlTH CCMMOM ( 2, 01)Y)

db_ctrl 1 src_frame 2 , r_source 0 , com_ext P4
TN DESCRIPTOR_BUS ( NAME _CACHE_0 [ NAME_ TRAP ) )
dev_cmd 48 , nh_ctrl 2 ’

FIU ( RIGHT , SIGN ) .

rand s ’

RFETURM

nac @

NOP

timing 0

’

REAN Ty aCilmyLaTow USIMG UFF_aLU #ITH COMMON ( 2
, 4 3 CON_LFNGIH ¢ 32 ) ,

mem 1 md 1 Ab_ctrl 1 sre_frame 2 , r_source
4 , com_ext 2 len_ctrl & ’

UFF_ALU_ONT =

NAMF _TRAP ( (FwN_FXTEND ) LEFT_SHIFTED ( S5 ) PLUS

CAMMUN € 2 , 4 )

alu_in ? , ro_ctr! 2 , dev_cmd 4 st 5 alu_op 3
src_frame ? , r_source 4 , com_ext 2

LonG _CAlL PESOLVtR ¢ COVMON_T13S

nac 7 , 1itld RESULVER = COMMON_MISS

v

OFF_ALU_UUT = {FERO 0OR CURREMT ( 0 ) , LOAD_OFF (

PREVINUS ¢ 2 ) ) WITH UFFSET , LJAD_LEN ( PREVIOUS ( 2 )Y )
alu_in 2 , rana 2 alu_oep 5 src_frame 0 , r_source

0 ., dest_frame 3 , r_gest 2 , r_w 1 o.in 3,

dest_frame 3 , r_dest 2 , r_w 1 1

WITH LEM  FGRRENT (6 ) ) » Ludo_ Anu { PREVIOUS

(2 ) ) ~TTH AQY o CURKRELT 0 ) )
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431
434

113 114
M1 : 2, 8rc_frame 0 , r_source y , dest_trame 3 ,
Ml s r_dest 2 5, r_w 1 a_in 2 s sre_frame 0 , r_source 0

390 1t s,

391 | ¢ LONG_GOTO RFS_C_E™D
M1 ¢ nac & , Yitla RES_C_Ful

301 1 :

394 1 2 RES_C_INQIRECTY ¢

395 1 ¢ wlTH CURKENT ¢ 0 ),

M1 ¢ sec_frame 0 , r_source y

396 1 : IF CC_AND_LFN_LS_3 THEN 6OIN PES_C_IND_ENCAC
M | : test 10 , polarity 0 nac 4 , 1itA RES_C_IMD_ENCAC

396 1 ¢ '

3198 1 3 VISABLE_AON_wWPL ,.

M1 : rand & ,

399 1 3 UFF_ALU_OUT = ANC OR CUMMON ( aRa , 0 )

M1 alu_in 2 alu_op S src_frame 2 ;, r_source 0 , com_ext ABA

400 1 : LOAD_OFF ( PREVIOUS ( 2 ) ) wITH OFFSET ,

M | : dest_frame 3 , r_dest 2 , r.w | o_in 3 .

401 1 : CASF ON ACC_BYTE ( 0 ) MASK 290 RYTATE (1 )
M 1l : nac 3 srce 4 mask B0y sc 6

401 1 = ;

404 1 3 LNAD_AOM ( PREVIOUUS (2 ) ) wTIH t PREVIOUS ( 2 ) .,
M1 : gest_frame 3 , r_dest 2 , row 1 a_in { src_frame
M1 : 3, r_snource 2 ,

405 1 : FTU { RIGHT , STeN Y,

M1 ¢ rand S ’

406 | : RETURM
M1 2 nac 2

406 1 ¢

409 1 : LOAD ( CURRENT ( 7 ) ) WITH UFSC_TRAP ., .

M 1 : gest_frame 0 , r_dest 7 , r_v 1 , a_in 1 , o_in 1
M1, l_in 1 dev_cmd 32 , ‘

410 1 ¢ LONG_CALL PTR_TA_DESL « READ_S[ARTED
M 1 : nac 7 , litly PIP_TU_uFSC » PpAp_STARTED

410 1 2

412 1 : UFF_ALU_UUT = AfC JR CURRFuT ( 7 ) ,

M1 alu_in 2 alu_on S src_frame 0 , r_source 7 .

413 1 : LOAD_NFF ( PREVIONS (2 ) ) «ITH NFFSET ,

M 1 : dest_frame ¥ , r_dest ¢ , r_w 1 a_in 3

414 1 ¢ LOAD { BCCUMULATOR ) WiTH OFFSET
M1l ¢t a_wl , o_inr 3

415 1 @ LOANR_AGN ( PREVIOUS (2 ) ) «TTH 1 -CURRFNT ( 7 ) ,
M 1 : dest_frame 3 , r_cest 2 , r_s 1 a_in 1 src_trame
M1 : 0, r_source 7 ,

410 1 ¢ FTU ( RIGHT , SIGN )

M 1 : rand S ’

417 1 : LORG_GOTU RES_C_INV_END
M 1 : nac 6 , litld RES_C_THD_END

417 1 ¢ 3

420 1 : RES_C_ING_ENCAC :

421 1 : OTSABLE_AON_WRI ,

M1 s rand & ,

422 1 3 OFF_ALU_OUT 3 ACL UR CUMaON ( 4By , 0 )

L alu_in 2 alu_op S src_frame 2 , r_source 0 , com_ext 63

423 1 : LOAN_NFF ( PREVILUS ( 2 ) ) o~lTH NFFSET ,

M 1 : gest_frame % , r_dest 2 + r_a 1 o_in 3

424 1 i CASF ON ACC_BYIF ( 0 ) MASK 40y RUTATE ( 1 )
M1 : nac 3} srce mask ABNL sc A

42d 1 ;

427 1 ¢ SOURCE ( DESCRIPIN® PReviOus (2 ) )

M 1 : ah_ctrl 0 src_frame 3 , r_s2urce 2

428 1 ¢ 10 Do SR IR _3tS ( wAnE _Catf _0 [ NAME _Lar 1)
Moo daev_cud Uy , nh_ctrl ¢ [ .

429 1 1 LOAR_ADY U PREVTQHS ¢ 2 ) ) Tt b PREVIOUS (2 ) o
M1 aest_frage 4, r_dest &, r_w | a_in 1 src_frame
M) s 4, r_source 2,

430 1 3 FYuU (o wloMT , 3TN Y,

M1l rand & ’

431 1 3 «Filinn

M 1 3 nac ¢
1 -
1

r
LNAN ( CuRRFmT € 7 ) ) #iTn ofsC_TrAP ,
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115 116
gest_frame 0 , r_odest 7 , row 1 , a.in 1! , o_1n |
y d_ain i dev_cmd 32 :

LOWG_CabL PTx_TN_DESC * wFan_STARTED
nac ¢ , litla PIR_TU_ULESC * ReAy_STARTED

;
UFF_at u_ulil = AfC uR CuRKEWT 7 ) ,

alu_in ? &lu_or S src_trame U , r_source 7
LOAD_OFF  PrFvlioUs (2 ) ) +1TH NFFSFT

dest_frame % , r_dest ¢ , r_w | o0_in .,

LOWD ( A CUMOLATUR )Y WiTw GFESLT

a.w | , o_in i, ‘

LOAD_fule ( PREvIUUS (2 ) ) wTid 1t CURKRENT (7 )
agest_frame 3, r_dest & , r_w 1 A_in ! src_frame

0V , r_snurce 7 ’

FIU  =TGHT , STGM ),

rand 5 ’,

SOURLE ( OFF_&LY w T CHHRe ™ ¢ 7 ) )

ab_ntril 1 src_frame 0 , r_source 7

0 DESCPIPINE_oHo L HAME _CACHE _0 ( NaMp_TRAP ) Y},
dev_cmAd 44 , nh_ctrl ¢ f

LNGG_GuTo RES_U_(Mu_tNy

nac & , bitta RS _C_THD_Fub

’
200 0a 3
EMIRY RFS_A_nFIR_nIT
UFF_alL_UUf = aCC AND COMMDY ( ACA , b )
alu_in ?2 alu_op 6 src_frame 2 , r_source 6 » com_ext aCa
COAD_LEN ( PRFVIOUS ( 6 ) ) wllH DFF
dest_frame 3 , r_dest U ,» r_ow 1 Y_in $ , obh_cerl |} ’
LOWG_GOTU RFSOLVER * CUMMON_wF IRD_HI
nac b6 » 1itld RESULVFr » COSMUN_WETRD_HI

.
.

RFo_A_END &
DFE_abU_altl = (FRND Dk PReVLNUS o),

alu_in ? , rang 2 alu_op 5 src_frame 3 , r_source 0
LOADN ( AUTUMULATUR ) wiTe OFFSET

a_v 1 » n_oAn 3 '

LOAN_AUM ( CURRFNT (0 ) ) 21T 9,
dest_frame 0 , r_dest U s row | a_in [T
KF Tl - '

nac ¢

2

RES_A_VEC_END @
IFS_MULTIPLY .,
rand 9 , nb_crtrl 2 , dev_cmd &1 ’
OFF_ALU_UNT = ACC PLUS PREVIONS ( 0 )
alu_in 2 alu_oe 3 src_frame 3 , r_source 0
LOAD_NFF  PREVTUUS ( 0 ) ) WITH NFFSET .

dest_frame 3 , r_dest 0 , r_w 1 o_in 3

LOAD ( ACCUMULATOR ) WITH OFFSET

a.w 1 » o_in 3 '

LOAD_AGN ( PRFVTONS ( O ) ) ATTH AQM ( PREVIOUS ( 0 ) ) .
yest_frame 3 , r_dest U , -r_w [ - a_in 2 + src_frame

3 , r_source 0 ’

RFTURN

nac ¢

H

20842

EMTRY RES_A_VEC_HIT
LOAD ( PREVIOUS ( 0 ) ) wITH NAME_CACHE_2 ( N@ME_TRAP ) .
dest_frame 3 , r_dest 0 , r_w 1 , a_in 1 ,» o_in 1
r toin dev_cmd S4 , nhyctrl 2 ’
wI1H PREVIONS ( 0 ) ,
src_frame 3 , r_source 0
IF LEM_LE_32 THEN GNTO RPES_A_VEC_Fab
tast 9 , polarity 1 nac 1 , lird PRES_A_VEC_END

’

rFS_s_INo_rIT

LAAN_DFF ( CURKFGT ( & ) ) »1TH 4Ny ( PREVINUS ( 0 ) ) ,
dest_frane 0 , p_dest 5 , r_w | na_in e ,» src_frame

4 , r_source 0 ’

CASF 0y ACC_pYIF (0 ) MASK R0A RYTATE (1 )

nac 3 srca 4 mask MHfa sc h
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117 118

’
ulSAgLle_anu_aRL ,
rand AR ’
UFF_ALu_ut)i = ACC PLUS PREVIOUIS ( 0 ) ,
alu_in 2 3alu_op ¥ src_frame 3 , r_source 0
LOAN_NFF ( PREVILUS (9 ) ) «ITH NFFSFT ,

gest_frame % , r_dest 0 , r_w I o_in 3,
LOan ¢ ACCUMLLATER ) W{Ta uFFSET .

a_w 1 O_ih 3 ’

RF TURHM

nac 2

[

LOAD ¢ CUPwFuWT € 7 ) ) wfTe MAWF_CACHE D ( NAME _[RAP ) ,
riast _frame 0 , r_Aest 7 , r_~ 1 , a_in 1 , o_in 1

y boin Aepv_ecmd 52 , nh_ctrl 2 '

LOnG_ralic PTe_T_DESC & READ_STATeN

nac T , littd PIR_TU_DESC * REAY _STARTED

’
EMTRY RFS_A_INL_DONE @ :
UFEF _ALU_GHT = ACC PLUS PREVIUMS (U )
atu_wn 2 alu_or 3 src_trame 3 , r_source 0 ,
LDAN_AFF € PREVIQUS (0 ) ) alI™ NFFSFT

dest_frame 3 , r_dest U , r_w 1 o_in 3

H
LOAD ( ACCUMULATOR ) WITH AON ( CURRENT ( 7 ) )

a_w 1 , o_in 2 , src_frame 0 , r_source 7 '
LOAD_AOMN ( FUPKFNT (7 ) ) WITH O
gest_frame 0 , r_dest / , r_w 1 a_in 0

’

LMDTVISTBLE

rand 15 ’

OFF_ALU_UNT = LIT32 ( «FFFFNQOUA ) AND CURRENT ( &6 ) .
alu_in 3 , 1 1 , 1it32 AFFFFQNQNa alu_op b src_trame

9 , r_source & , .

LOAN_NFF ( CURKENT & ) ) 91Tm UFFSET

gest_*rame 0 , r_cest o , r_w 1 o_in L}

[ 4

IMDIVTS3TolE

rand 1%

UFF_ALU_UUT = ACC ZERD_H] OUR CURRENT ( 6 )
alu_in 2 dev_cmd 3 alu_op 5 src_frame 0 , r_source & .,

LOAD_&0N ( PREVIGUS ( 0 ) ) WATTH OFFSET ,

dest_frame 3 , r_dest 0 , r_w | a_in 3

LMIG_ROTO wFS_a_EMD

nac o , litld RepS_A_Fnn

’

i08Ca :
RES_A_MTSS @
INGTVISTILE

rand 15
LNAN_BUN ¢ PREVIQHS (v ) ) wliHv 0, -
gest_frame % , r_dest 0 , r_w | a_in 0 .

QFF_aLu_0ur =

WNAME_TRAP ( ZFRN_FXTEND ) LEFT_SATFTED ( 4 ) XOR

COMMON ( Ca , 2 ) ,

alu_in 2 , nb_ctrl 2 , dev_cmd U sf 4 slu_op 4
src_frame 2 , c_source 2 , com_ext aCa

LOAD ( ACCUMULATQR ) w]TH UFFSET

a.w 1 , o_in 3

-

[ 4

JFF_ALU_GHT = arfC SIGN_FXTENU_LO_ LFEFT_SHIFTED ( 1 )
alu_wn ? ogev_cmd 5 sf 1

IR CuMMON (¢ + b )

alu_oe S src_trame 2 , r_source A , com_ext 2

LNAD ¢ ageymyLatyr ) w(Tyq JFFSET ,

a_w 1, o_inr 5

LOAND_LEN ( CURRFLT (0 ) ) ®ITH LFS ( COMMON (2 , 6 ) ) ,
gast_frame 0 , r_dest v , r_w | 1_in 2 4+ src_frame

2 4, r_source & , rom_ext 2 R

CASF N ACC_BYIF (1 ) MaSKk qfga RYTATE ( 7 )
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119 120
M 1 : nac 3 srce © ™agk Auka sc N
529 1 3
§32 | 1 KFAD TL ACCHMULATOR USIMG DFF_ALY wITH FOMMON (2
932 | i , 1 J CMi_LFunIY ¥ ),
M 1 : mem | me ) Ado_ctrl src_frame 2 , r_source
m 1 3 1 , com_ext 2 ler_ctrl 6 ’ .
533 | ¢ OFF_ALU_LDUT = ACC PLUS CoMaNN (2 » 1 ) ,
M1 alu_in 2 alu_op 3 src_frame 2 , r_source 1 , com_ext 2 ,
S34 | : LOAD_LEN ( PRFVTOUS ( 0 5 ) WwITH LITERAL ( CON_LENGTH ( 32 ) ) .
M 1.: dest_frame 3 , r_dest 0 , row | 1_in 1 , len_ctr) & ’
S35 1 & LOAN_AQM ¢ PREVIUUS ( 0 ) ) wTTH AUN ( COMMON ( 2 » 1 ) ]
M 1 : dest_frame 31 , r_dest 0 , row | a_in 2 » src_frame
M1 312, r_source | , com_ext 2 ’
S36 1 3 TEST_TU_CC ( ACC_RYTEO_ME_U )
M1 : rand 10 , test 7 , lith | ,
537 1 ¢ GOTN RES_A_TNDLIRECT
M | : nac 4 , litR RFS_A_INUIRECT
537 1 : ;
S40 1 3 UFF_ALU_ULUT = ACC PLUS COMMON ( 2 , 1 ]
M1 3 alu_in 2 aly_oe 3 src_frame 2 , r_source 1 , com_ext 2
Sup 1 ¢ LNAD_OFF ¢ ©OREVIG'S ( 0 ) ) WITH NFFSET ,
M 1 : gest_frame 3 , ~_dest 0 , r_w 1 o_in L I
542 1 : LNAD ( ACCUMULATOR ) WITH OFFSeT ,
M1 : a_w |l o o_in 3 ’
S43 1 ¢ LDAD_LEN ( PREVIONUS ( 0 ) ) WITH LITERAL ( CON_LENGTH ( 32 ) ) .,
M 1 s cest_frame 3 , r_dest 0 , r_w 1 1_in I ¢+ ten_ctr) 6 ’
Sd4y 1 3 LNAD_AUN ( PREVIUUS (0 ) ) =ITH 1 CUMMON ( 2 , 1 ) .
M 1 : gest_frame 3 , r_dest 0 , r_w | a_in 1 src_frame
M 1 s 2 , r_source 1| , com_ext ?
545 1 : SNURCF ( NFFE_aCM WiTH CMaMgN ¢ 2 , 1 ) )
M ol o3 db_ctrl 1 src_*frame 2 , r_source 4 , com_ext 2
Sug 1| : TN DESCOLPINK_p'S ( NAME_CACHF_0 ( NaMgE_TRAP ) )
Mol oz dev_cmd Uy , no_ctrl 2 ,
S47 1 : FIU ( RIGHT , SIGM )
4 1 ¢ rand S ’
S4 1 2 RET!URNM
- M1 : nac ¢
S48 1 : ;
§51 1 : READ TUO ACCUMULATONR USING OFF_ALU AITH CUMMON ( 2
§1 1 2 , 2 ) CON_LENGIA ( 32 ) ,
M1l 3 mem | mad '  Adpo_ctrl 1 src_frame 2 , r_source
41 3 & 4, com_ext 2 len_ctrl]l & ’
58 1 : OFF_ALU_UUT = ACC PLUS fOMMON ( 2 , 2 )
M1 o alu_in 2 alu_oe 3 src_frame 2 , r_source 2 , com_ext 2 ,
S53 | 3 LNAD_LEM ¢ PRFVIQUS ( @ ) ) wITH LITERAL ( CUN_LENGTH ( 32 ) ) .,
M 1 : gest_frame 3 , r_dest G , r_w | 1_in 1 » len_ctrl 6 ’
SS4 1 3 LMAD_AUN ( PRFEVTIUUS ( 4 ) ) aTTH AUM ¢ COMMON ( 2 » 2 ) )
M1 : gest_frame 3 , r_rest 0 , r_w 1 a_in 2 , src_frame
M4 1 2 2 , r_source 2 , com_ext ? ’
8§85 1 : TEST_TU_CC ( ACC_RYVEO_NE_G ) ,
4 ] 1 rand 19 , test T , }itAR 1 ’
S8t 1 : GNTN PES_&_TNDIPECT
M1 2 mac 4 , 13t KES_A_INGTRECT
556 1 & ;
569 1 3 UFF_ALY_U'IT = ACC PLUS COUMMON (2 , 2 ) o
M 1o alu_in » alu_ooe 3 src_trame 2 , r_source 2 , com_axt 2
S60 1 3 LOAD_NFF ( PREVILUS (0 ) ) «TIH NFESFT ,
M1 dest_frame 3 , r_dest 0 , row | o_in 3
561 1 : LOAD ( ACCUMULATQR ) ¥[TH UFFSET .
Ml : a_w l , o_in L) ’
S62 1 : LOAD_LEM ( PREVIJUS ( 0 ) ) “TTH LITERAL { CON_LENGTH ( 32 ) Y
M 1 : dest_frame % , r_dest 0 , r_w | 1_in 1 , lea_ctrl 6 ’
563 1 : LNAD_A8QN ( PREWTOUS ( 0 ) ) wlITH | CUMMON (2 ,» 2 )
M 1 : dest_frame ¥ , r_dest U , r_w 1 a_in 1 src_frame
M 1 32, r_source 2 , com_ext 2 ,
S64 1 : SONURCFE ( QFF_ALIY WITH COMMUN ( 2 , 2 ) )
M1 : ab_ctrl | src_frame 2 , r_source 2 , com_ext'2
S6S 1 i TN DESCRIPINR_8YS [ NAMFE_CACHF_N ( NAME_TRAP ) ) .,
M1z dev_emd 44 , nbh_ctrl| ¢ ’
Sab 1 ¢ FTU ( RIGHT , SIGN )
M1 ¢ rand S ’
S47 1 : RETUKN
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122

6

’

4 )

4 1))

121
M 1 i neac ¢

S67 1 :

S70 1 : RES_A_INUD_END

571 1 : LOAD_AOM ( CURRENT ( 7 ) ) WITH ¢ ,

M 1 : dest_frame 0 , r_cest 7 , r_w 1 a_in 0

‘8§72 1 : KETURM
M 1 3 nac 2

572 1 3

579 1 : UFF_ALU_OIIT = ACC PLUS cOMUON (2 » 0 )

M1 o alu_in 2 alu_op 3 sgerc_frame 2 , r_source 0 , com_ext 2

876 1 ¢ LNAN_NFF ( OxFVIUNS ( ¢ )} ) wllH NFFSFT ,

M | : cgest_frame 3 , r_dest U , r_w 1l o_in 5 .

S77 1 ¢ LNAD ( ACCUMULATUR ) WITh UFFSET ,

M1 : a.w il , o_in 3

S7TA 1 : LOAD_LEMN  PRFVIQUS ( ¢ ) ) wITH LITERAL ( CUN_LENGTH ( 32 ) )
M 1 : dest_frame 3 , r_cdest 0 , r_w ! 1_in 1 +» len_ctrl

S79 1 : LOAD_AOM ¢ PREVIUUS ( 9 ) ) »TIY 1 COMMON ( 2 , 0 )
M1 ! dest_frame 3 , r_dest 0 , row 1 a_in 1 src_trame
M1 : 2, r_source 0 , com_ext 2 ,

SARU 1 : SOURCF ( NFF_ALII WITH COMMUM (2 , 0 ) )

M1 : db_etrl 1 src_frame ? , r_source 0 , com_ext 2

SAL | : TO DESCRIPTOR_BUS ( NAMF_CACHF_N ( NaAME_TRAP ) ) ,
M1 : dev_cmd 48 , nb_ctrl 2 12

SB2 1 : FIu ( RIGHT , SIGM ) ,

M}l : rand S ’

SA3 | : RFTURM
M1 ¢ nac ¢

SA3 1 ¢

SA8 1 ¢ wFAD Ty ACCUMUILATOR USING UFF_alu »ITH CUMMON ( 2

SBs | 3, 4 ) COW_LENGIH (¢ 32 ) ,

M1 : mem | md 1 do_ctrl src_frame 2 , r_source
M1 : 4, com_ext 2 len_ctrl o ’

SA7 1 : uFF_ALuU_uUtl =
"oy

S88 1 3 MAME_TRAP ( JFHN_FXTENy ) LFFT_SHTFTEN ( S ) PLUS

SR8 1 : CMNMoM ¢ 2, 4 ) ,
M 1 ¢ alu_in 72 , no_ctrl ? , Aev_cmd 14 st S alu_op 3
M 1 : src_frame 2 , r_source 4 , com_avt ¢

5R9 [ : LNAD_NFF. ¢ CUPRFNT (& ) ) WITH QFFSET .
M 1 : dest_frame 0 , r_dest &6 , r_w 1 o_in.

390 1 : LOAD_AQM ¢ CURRENT ( 6 ) ) WITH AQN ( COMMON «t2 .
M 1 3 dest_frame 0 , r_dest 6 , r_.w 1l a_in 2 , src_frame
M1 z:2, r_source & , com_ext 2

391 1 : LNNG GOTO RESOLVER * COMMON_ MTS% a
M1 :nac o, litld RESOGLVER & COMMQON MISS_A

391 1 ¢ ;

394 1 ¢ READ TO .ACCUMULATOR USING OFF_ALU WITH COMMON ( 2

394 1 ¢ , 4 ) CON_LENGTH ( 32 ) ,

M1 3 mem | md ) db_ctrl 1 src_frame 2 , r_source
M1 : 4, com_ext 2 Ten_ctrl b ’

395 1 : OFF_ALU_QUT =
Mol

596 1 : NAME_TRAP ( ZERO_EXTEND ) LEFT_SHIFTED ( S ) PLUS

396 t : COMMONM ( 2 , 4 ) , .
M1 2 alu_in 2 +» no_ctr) 2 , dev_cmd U st S »slu_op 3
M1 : src_frame 2 , r_source 4 , com_ext 2 ¢

597 1 : LOAD_OFF ( CURRENT ( 6 ) ) WITH OFFSET .,
M 1 : dest_frame 0 , r_dest &6 , r_w 1 o.in 3

398 1 : LOAD_AQN ( CURRENT ( 6 ) ) WITH AON ( COMMUN (2.
M 1 : agest_frame 0 , r_dest 6 , r_w 1 a_in 2 + src_frame
M1 22, r_source & , com_axt 2 -

599 | : LONG GOTD RESOLVER » CUMMDN_ MISQ A
M 1 : nac 6 , litld RESOLVER a CNMMQUN MI%S_A

599 1t @

502 | 1 RES_A_INDIRFCT .

503 1 1 SITH CURKEWT ( 0 ) ,

M1 : src_frame 0 , r_source 0

504 1 5 IF CC_AMD_LEN_LE_Y THFN GnTO RES_A_IND_ENCAC
M | : test 1% , polarity O nac 4 , Hgs RES_A_IMND_ENCAC

S04 1 3 .

66 1 2 UTSABLE_ANW_wR] ,

M 1 : rand A ,
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4,428,045
123 124
UFF_AlLU_uUT = ACC R CuoMMNii ( oBa , 0 )
alu_in 2 alu_oe S src_frame 2 , r_source 0 , com_ext 3Ba
LOAD_NFF ( PREVIOUS ( 0 ) ) AITH OFFSET ,

gest_frame 3 , r_dest U , r_w 1 o_in 3,
CASE ON ACC_SYTE ¢ 0 ) MASK 2804 RQTATE ( 1 )
nac 3 srce 4 mask 304 sc &

r

LNAN_AGN  PREVTIQUS (
Jest_frame 3 , r_dest
3 , r_snource N

FIu ( RTuHI , STeN Y
rand S '

RF TURN

nac ¢

0 ) ) wTTH 1 PREVIOUS ( 0 )
Q » r_w 1 a_in 1 src_frame

’

LNAN ( CuPwFaT 7 )Y Y wiTd LEGO _THAp ,
dest_frame N , r_Aast 7 , r_w 1 , 3a_in | , o_in 1
s 1o cev_rmd T2,

LONG_Call, PTa_ 1N _PESC & wFaD_STAaxTEM

nac 7 , litty PTR_TO_DFSC x READ_STARTED

[
UFF_ALU_OUT = ACC OUR CURRENT ( 7 )

alu_im 2 alu_op S src_frame 0 , r_source 7 ,
LNAD_OFF ( PREVIUUS ( U ) ) wlITH OFFSET ,
dest_frame 3 , r_cdest 0 , r_w I o_in 3 .
LNAD ( ACCUMULATQR )} WITH OFFSET ,
a.w | , o_Lin 3
LOAD_AON  PREVIQUS ( v ) )
dest_frame 3 , r_Adest 0 , r_
0 , r_source 7 .
FIU ( RIGHT , SIGN )
rand S .
LONG_GOTU RES_A_IND_END
nac 6 , litly RES_A_TND_END

WwITH 1 CURRENT ( 7 )
w 1 a_in 1 src_frame

’
RES_A_IND_ENCAC :
VISABLE_ANN_wR1 ,
rand A , ‘
OFF_ALU_QUT = ACC UR CUMMON ( 3P4 , 0 )
alu_in 2 alu_oo S5 src_frame 2 , r_source 0 , com_ext 38
LNAD_NFF ( PREVTUUS ( 4 ) ) ~ITH OFFSET ,

agest _frame 3 , r_dest O , r_w | o_in 3 .
CASF O ACCL_eYTE Q0 ) “a8K 4R0A RYTATE (-1 )
nac 3 srce 4 rasx VA0w s b

-
’

SPURLF  DESCRIPINKE PREVIOLS 0 ) )

db_ctrl & src_frare 3 , r_source 0

TO DESCRIPTNR_uMS ( NAMF _CLLHF_0 ( NAME_TRAP ) ) ,
dev_cmd Uz , nh_ctrl ¢ v

LOAD_A0M ( PREVTUUS (0 ) ) wITH 1 PREVIOUS ( 0 )
dest_frame 3 , r_dest vy , r_w | a_in 1 src_frame
3 , r_source 0 ,

FIu  wTLHY , STid ),

rand S P

RETUR®M

nac 2

-
’

LOAD ( CURKENRT ¢ 7 ) ) WIThH DFSC_TRAP ,
dest_frame 0 , r_dest 7 , r_w } , a_in t , o_in 1
y 1oin 1 dev_cmd 32,

LONG_CALL PTR_TN_NESC & RFAD_STARTED

nac 7 , litia PIP_TU_DFSC « °tAD_STA?TFU

-
[

UFF_ALU_UUT = ACC OR CURRELT (7 )
alu_in 2 alu_oce S src_frame ¢ , r_source 7 ,
LPAR_OFF ( PREVIUUS ( 0 ) J »TI4 OFFSET ,

dest_frame 3 , r_rdest 0 , r_~ | o_in } .

LNAD ( ACCUMULATOR )} W[TY GFFRET ,

3 _w 1l + c_in 3 ' !

LOAN_40N ¢ PREVIUWNS (0 ) ) wlIH ¥ CURRENT ( 7 ) ,
aerst_frame % , r_dest v , r_w 1 a_in 1 src_trame

Q0 , r_source 7 ,
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125 126
e 1 : FTU ( RIGHT , 3TN Y,
M1 ¢ rapAd S '
649 1 ¢ SOURCE ( NFF_LLY WLTH CURPENT ( 7 ) )
M 1 : ab_ctrl | src_frame 0 , r_source 7
650 1 : TN NDESCPIPTPR_B'IS ( NAMF_CACHF_N0 ( MAME_TRAP ) ) ,
M1 ¢ dev_emd U8 , nb_ctrl 2 ’
6S1 1 ¢ LONR_GOTO REs_a_IMND_END
M1l i nac b , )litlu QES_A_TwDP_END
651 1 : ;
659 1 : WwNADy
656 1 t cMIPY EVAL_&_WETRN_H]
657 1 @ JUFF_ALU_UNT = ACC AMD COHMUM ( ACR , & ) ,
I alu_in 2 alu_or & src_frame 2 , r_source 6 , com_ext ACH ,
6S6 1 : LOAD_LEM ( CURRENT € 0 ) ) WITH QFF ,
M 1 :t dest_frame 0 , r_dest O , r_w 1 1_.9n 3 , dgb_ctrl 1} ’
659 1 ¢ LPONG_rALL RESNLVER a COMalin_WF RO _HT
M 1 3 nac 7 , 1it1g RESOLVEK & COMMUN_WETIRD_HI]
659 | :
661 1 ¢ UFF_ALU_OWT = (FRD Ox CYURPENT (U ) , LOAD_OFF ( .
661 1 : PPLVIOUS ( 0 ) ) WN[TH OFFSET , LLUAD_LEN ( PREVIOUS ( 0 ) )
M1 o alu_in 2 , rand 2 alu_op S src_frame 0 , r_source
Mm 1 : 10 , dest_frame 3 , r_dest 0 , r_w 1 o_in b I
M 1 3 dest_frame 3 , r_cdest G , P_w 1 1_in )
661 1 ¢ wlTH LEM ( CURKENT € 0 )} Y , 1L0OAD_ANK ( PREVIOUS
661 1 2 (0 ) ) wlITH AQM ( CURKENT ( 0 ) )
M1 ¢ 2 4 src_frame 0 , r_source { , dest_frame 3§ ,
M 1 3 r_dest 0 , r_w 1 3_1n ? » src_frame O , r_source 0
6kl 1
ohd 1 : EVAL_A_Fubd ¢
6hd | ¢ RFaAN Tu ERUX_DATA_u USIMG LESCRIPTUR PREVIOUS ( 0 ) BIAS_LENGTH ,
M) 1 mem | mA 0 db_ctr) 0 src_frame $ , r_source 0 len_ctr! 12 ’
665 | 1 UFF_ALU_UNT = ZEKN Ok FREVINUS ¢ 0 Y,
LI alu_in 2 , rang ¢ 2lu_nro S src_frame 3 , r_source 0 ,
obo 1 3 LDAND ( ACCUMULATILR ) W[TH UFFSeT ,
M1 1 a_wl , o_in 3 .
667 1 : LPAD_AQN ( CURKENT ( 0 ) ) W{TH u ,
M 1 : gest_frame 0 , r_dest U , r_w | a_in o
6b8 1 : RETHKN
M1 ! nac 2
668 1 :
672 1 : EvaL_Aa_VEC_EwnD @
673 1 i READ T ERUX_DATA_Q USIMG OFF_ALU wITH PREVIOUS ( 0 ) BTAS_LENGTH ,
M 1l : mem | md 0 4o_ctel src_frame 3 , r_source
Ml 2 0 lem_ctrl 12 '
674 1 3 [E3_MULTIPLY ,
M 1 1 rand @, np_ctr! 2, dev_cmd 41,
675 1 : UFF_ALU_U'| = ACL PLUS ORFVTLUS ( y ) ,
[T alu_in 2 alu_oo 3 src_frame 3 , r_saurce N ,
670 | ¢ LNAD_NFF  PrEVICHS ( 0 ) ) &1TH OFFSET
M 1 ¢ agest_frame 3 , r_dest U , r_w | on_in 3
77 1 ¢ LOAN [ ALCUMLLaTygR ) wlTh JFFSeT ,
Mol o oaw )} o_in 3 ’
7o 1 : LN&N_A07 ( BrFyTUNS L G ) 5 wTIH 8uN € PREVIOUS ( 0 ) )
M 1 ; dest_frame 3 , r_dest ( , r_w | a_in 2 + src_tframe
M1t ¢ 3, r_source 0 ’ .
679 | : KETURN
M 1 i nac 2
679 | .: :
6R2 1 : wOAdas :
6P3 1 1 ENTRY EVAL _A_VEC_HIT :
6R4 | : LNAD ( PKFEVIONS ( 0 ) ) ~ITH NAME _CACHE_2 ( NAME _TRAP ) ,
M 1 : dest_frame 3 , r_crest O , r_w 1 , a_in t , o_in 1
M1l oz, 1_in 1 dev_cmd S4 , nb_ctrl] 2 ’
685 1 : ATTH PREVIGHS ( 0 ) ,
M1 t src_frame 3 , r_source U .
6Rf6 1 ¢ IF LEN_LE_3? THFN GNTN FVAL_A_VFC_END
M [ : test 9 , pelarity 1 nac 4 , 1its FEVAL_A_VEC_END
6Be 1 :
6BB 1 : EVAL_A_IND_HIT :
6B 1 : LOADP_NFF ( CURRENT ( 6 ) Y WITH ANl ( PREVIOUS ( 0 ) ) ,
M1 ! dest_frame 0 , r_dest 6 , r_w | o_in 2 , src_frame
1 :

3, r_source 0 '
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127 128

CASE ON ACC_BYTE ¢ 0 ) MASK oROA RUTATE ( 1)
nac 3 srce 4 mask A80d& sc b

.
’ o

READ TO ERUX_DATA_Q USIMu UFF_ALU #ITH PREVIOUS

as 8% @0 95 wE es se a¢ €4 GF B G¢ WS uE se B s

ae e os we

s 40 B9 U ws em 48 8 B G5 e 84 4e S0 Iy e Ae s 45 02 4 un

e w= 4e 50 88 en

ae 88 w= o% 80 ce e 0s 0e v

0 ) +» BIAS_LENGTH

mem | md 0 db_ctel 1
0 o, len_ctr) 12 .
UTISABLE_ADN_WRIL

rand & ,

src_frame 3

UFF_ALU_OQUT = arC{ PLUS PRFVIUDS (v

alu_in 2 alu_oce * src_frave 3

LARD_NFF  PREVIULUS ( 0 )
dest_frame 3 , r_cdest ¢ .,

a_w 1 , o_in 3 ’
RE THURNMN
nac ¢

.
4

LNAD  CURKRENT ( 7 ) ) wITH NAMF_CACHE_O ( NAME_TRAP ) ,
a_in 1
é

dest_frame 0 , r_dest 7
y 1oin 1 dev_cmd Sé

row 1
nb_ctrl

[ 4

’

)

r.source 0
) wIlH NDFFSET .,

row 1
LOAD ( ACCUMULATUR ) MWITH OUFFSRET

a_in

LONG_CALL PTR_IN_PESC & READ_STARTED

nac 7 , litlyg ©OTP_TO_DFSC * RPEAY_STARTED

r

OFF_ALU_OIT = ACC PLUS PREVTIUUS ( 0 )

alu_in 2 alu_or ¥ src_frame 3
)

r.w 1

LOAR_NFF ( PREVICUS ( U )
dest_frame % , r_dest 0 ,

;
LNAD ( ACCUMULLATU® ) 1Tt AOw ( CURRENT C 7 ) ) o

a.w 1 , o_in e 4 src_trame 0 r.snurce 7
LOAD_AGM ( CuPRFENTY (7 ) ) ¢[Th © )
dest_frame 0 , r_cdest 7 , r_w | Aa_in

’ .
INDTVISTELE
rand 1S5

OFF_ALU_OUT = LITX2 ( oFFFF00N03 ) AND CURRENT C &6 )

’

alu_in T , 1 1 , 1it3? IFFFFONGE0A

0 , r_snurce A
LOAN_NFF ( CURRENT ( & ) )
gest_fcame 0 , r_dest & .

(4
IHDIVTISTBLE
rand 15

UFF_ALU_OUT = ACC ZERO_H1 QR FURRENT C 6 )
alu_in 2 dev_cmo 3 alu_op 5

LOAN_AON ( PREVICQGUS ( 0 )
gest_frame 3 , r_dest 0 ,
LONG_GOTO EVAL_A_FND

nac 6 , littuy FEVAL_A_END

[4

2J0ACo @
EVAL_A_MISS
INDIVTSTHLE ,
rand 1S5

r_source 0
wllH NEFSET
a_in

WITH UFFSET

row |

[ |

LOAD_AQN ( PREVIUUS ( 0 ) ) «ITH 0

dest_frame 3 , r_rdest 0 .,
UFF _ALU_UUT =

NAMF _TRAP ( 2FRN_FATEMD ) LEFT_SHIFTED ( a4 ) XuRr

COMMON ¢ ACa » 72 )

alu_ir 2 , np_crr) 2 , dev_crd 4

src_frame 2 , r_source ¢

LOAD { ACCUMULATOP ) WITH OFFSET

a.w | 4 olin 3

H
OFF_ALU_UUT = ACC STGN_EXTENOD_LO_ LEFT_SHIFTEN ( 1 )

alu_in 2 gev_cmd 5 st
DR CUMMAN ( 2 4, & )

alu_op & src_frame 2 , r_scurce b

r.w 1

E]

y com_ext

1

LNAD [ ACCUMULATUR ) W[Th GUFFSET ,

a_w 1 » o_in 3 ’

a_in

src_frame 0 ,
) wITH OFFSET ,
a_in :

’
in

sf 4
WCai

14

src_frame

r_source 6

com_ext 2
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nac 3

.

'

129

LAAD_LEM ( CURRFLT ( 0 ) ) WITk LEN ( COMMON ¢ 2 , & ) 3 ,
dest_frame 0

srce §

’

r_source A

r_dest 0 ,
cor_ext 2
CASE N ACCBYTF ¢

’

mask

!

4,428,045

row 1
’

1.in

e

’

src..

Y MASK @0fA PQTATE ( 7 )

AFa se N

RFEAD T ACCUMIILATOR USIMG UFF_ALU wliH COMMON (
CON_LENGTH ( 22 ) ,
do_ctr) 1

lern_ctrl ¢

e 1)
mem 1
I .

mA 1

OFF _AaLu_ut!y
alu_in 2
LNAD_LEN ( PREVTIUDS ( 0

com_ext 2

ACC PLUS fTQoMpny
src_trame 2

alu_oo 1%

src_frames 2

’

(e

e 1)

’

[

130

frame

4

r_source

y r_sSource 1 ,
) nlI1H LITERAL

{ CON_LENGTH ( 321

com_ext 2

dest_frame 3 , r_dest U , r_w I 1_in 1 » len_cir) 4
LOAD_A0N ( PREVTIUMS ( U ) ) alin 80N ( COMMON ( 2 , 1 ) )
gest_frame 3 , r_dest 0 , r_w | a_in 2 7 src_frame
2, r_source | , com_ext 2 '

TEST_TO_CC ( ACC_RYTEQ_NE_C )

rand 10 , test 7 , JitR 1 ’

GOTD EVAL_A_INDIRFCT

nac 4

’

lieA

EVAL _A_TNDIRECT

READ TO ERUX_DATA_J USING UFF_ALU WITH COMMON ( 2

r 1
mem |
|

md 0

OFF_ALU_CUT
alu_in 2
LOAD_OFF ( PREVIQUS ( 0 )
dest_frame I
LNDAD ( ACCUMULATGR ) WITH

a_w |

LOAD_LEM

r

oo

dest_frame 3

LOAD_AQWM

dest_frame 3

-
SOURCF
agh_ctr

rand S
RETURM
nac¢ ¢
;

1

1

’

cnm_ext 2

s

alu_on 3

’

in
( PREVT

r

r

r_source 1

r
’

) CON_LENGTH ( 32 ) .

to.ctel |
len_ctrl &

4CC PLUS CuMMON ( 2
src_frame 2

r_dest VU .,

3

ous

’

o

r_dest 0

)

. ’

( PREVIQUS ( 0 )
r

r.cest 0
com_ext
( PFF_ALIY W1TH CNMMGN (
src_frame 2

nh_ctrl 2

sTe

A

)

’

2

’

src_frame 2 ,

’

¢ 1)

, r.Source

’

) LUTH NFFSET ,

row |
UFFSE

WlT
- !
wlT
- 1
r

T

?

o_in
1 4

1_in
H 1 COMMON ( 2 ,
1 src._frame

a_in

r 1)

r_sSource 1 ,
TN DESCRIPTOR_gUS ( NAMF_CACHF_N ( NAME_TRAP Y )
Aev_cmd 4g
FIU ( RIGHT

14

)

3

1

r_source

14

’

1

com_ext ?

ctrl &
1),

com_ext 2

’

READ TU ACCUMULATOR USIMG OFF_ALU wT1H CUMMON ( 2
» 2 ) LON_LERGIH ¢ 32 ) ,
Jo_ctrl 1

fen_ctrl &

mem 1

2

md 1

OFF_ALu_ul!t

com_ext 2

ACC PLUS COUMMON

src_frame ?

[4

(e

e 2)

14

r.source

’

’ .

’

ITH LITERAL ( CON_LENGTH ( 32 )
len_

14

’

14

]

)

’

alu_in 2 alu_op 3 src_frame 2 , r_source 2 , com_ext 2
LOAD_LEN ( PREVIUUS ( 0 ) ) wITH LITERAL ( CON_LENGTH ( 32°) ) ,
dest_frame 3 , r_dest U , r_w | 1. in 1 , len_cterl 6
LOAD_AQM ( PREVIOMS ( 4 ) ) #ITH AN ( COMMON ( 2 , 2 ) )
dest_*frame I , r_cest ¢ , r_w 1 a_in é ¢ src. frame
¢ s r_source 2 , com_ext 2 .

TEST_TO_CC ( ACC_RYTen_ME_O )
rand 10 , test 7 , 1itR 1| ’

GATO FVAL_A_IMUTRFLT
EVAL _B_Tal|RECT

nac 4

.
r

’

PitR

READ Tu ERUY_DaTA_u USING GFF_aly #TTH COMMON ( ¢
COM_LFNGIY € 32 ) ,
Ap_ctr?l
lern_ctrl o
ACC PLUS MmO |

r 2 )
mam |

2

ad 0

UFF_ALU_UUT
alu_n 2

cam_ext 2

alu_on 1%

’

src_trame 2

src_trare

LOAD_OFF ( PRFVIGUS ( 0 ) ) wITH OFFSET ,
dest_frame 3

r_dest 0 ,

r.w 1

¢
<

¢ 2 )

[ 4

r

r.source

s r_source 2 ,

o_in

LOAD ( ACCUMULATOUR ) W(TH UFFSET

a_w 1

14

o_in

3

3

r

com_mxt 2

.’
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2 ., r_source 0 , com_ext 2 ,
SOURCE ( OFF_ALY WITH COMMON ¢ 2 , 0 ) )

131 132
767 : LOAD_LEN ( PREVIOUS ( 0 ) ) wITH LITERAL ( CON_LENGTH ( 32)) .
] : dest_frame 3 , r_dest O , r_w | 1_in 1 , len_ctrl & ’
768 : LOAD_AQN ( PREVIOUS ( 0 ) ) wITH { COMMON ( 2 » 2 )
M : dest_frame 5 , r_dest 0 , r_w 1 a_in 1 src_frame
M : &, r_source 2 , com_ext 2 ,
769 t SNURCE ( OFF_AL!Y WITH COMMGN ( 2 , 2 ) )
4 1 db_cter) 1 src_frame ? , r_source 2 , com_ext 2
770 : 10 NESCRIPTNR_p!IS ( NOME_CAfHE_0 ( NAME_TRAP 1 ) .
[ :+ rev_cmd 48 , nb_ctr] 2 ’
171 s FTU ( RIGHT , SIGN )
™M : rand S ’
772 ¢ RETURM
M : nac @
772 I
775 s EVAL_A_TKD_END 3
776 : LOAD_AGQN ( CURRENT ( 7 ) ) WITh 0 ,
M : dest_frame N , r_HAest 7 , r_w | a_in 9
177 ¢ RETURN
M : nac ¢
1717 HE
7R0 1 READ TO ERYY_DATAa_u USIML UFF_aLu wTTH COMMON ( 2
784 t s 00 ) UPNLLERRIH ¢ 32 ),
M 3 mem | md 0 o_cte) 1 src_frame 2 , r_source
M : U, crnm_ext 2 ler_ctrl o ’
7TR1 s WFF_ALU_uMT = ACL PLUS CuMMON (2 4, 0 )
bl : alu_ir 2 alu_otc 3 src_frame 2 , r_sourcs 0 , cOm_axt ?
7R2 : LNAD_NFF ( PREVIUIIS ( G ) ) aTIH DFFSFT ,
] : dest_frame 3 , r_cdest 0 , r_w 1 o_in r .
785 : LNAD ( ACCUMULATQR ) ®[Tw (FFScT
M T a_w 1 4, o 3 .
784 s LOAN_LEM ( PREVIONS ( U ) ) #TTH LITePRAL ( CON_LENGTH ¢ 32 ) ) .,
M : dest_frame 3 , r_dest U , r_w» 1 1_in 1 , len_ctr! & '
7195 : LNAN_AUN  OPRFVTIQUS (¢ ) ) aliv 1 COMMON ( 2 , O ) .
] : qgest_frame 3 , r_dest U , r_w | a_in 1 src_frame

LONG_GUTU EVAL _a_FHD
nac b6 , litty Eya{ _A_rNp

’

-~
e o e e e b e e b e b b s et b bt e pn e s pm e ae s e e be B B e b b b e b R e e e e e bt e e e e e e e e e e b A e e e S e bR e e e

M s dh_ctrl | src_frame 2 , r_source 0 , com_ext 2
7R7 1 TN NESCRIPTNR_BUS ( NAWE _CAFHF_0 ( NAME_TRAP ) )
M : Aev_cmAd 46 , nh_ctrl ¢ .
788 : FTu ( wTGHT , STo™ )
] : rand S P .
789 ¢ RETURM
t : nac 2
789 HE
792 : NP
M i timina 0
792 1 :
795 s READ Ty ACCUWMUILATAN USiNG OFF_ali} oTTH COMWAN (2
79% ,o4 ) CNH_LFRRTH ¢ 32 ),
M : omem | md 1 db_ctrel | sec_frame 2 , r_source
4 4, com_ext ¢ len_ctrl o ’
796 POOFF_ALU_WIT =
Mol
797 PONAME _ThAP ( ZESN_FXTENL ) LEFT_SHTIFTEDN ( S ) PLUS
797 :COMMON ¢ 2, 4 ) ,
M i 3lu_in 2 4, no_cter! 2 , Aev_cmd & sf 5 alu_op 3
] i 8rc_frame 2 , r_source 4 , com_ext 2
798 PLNOMG_CALL RFSOLYVES » CuMmMDIy_mTSS
M ! mac 7, litta PRESULVER &« COMMUN_MISS
798 H
800 ¢UFF_ALU_UUL = ZERD OR CUNREMY [ 0 ) , LOAD_OFF (
any : PREVIDUS € 0 ) ) 9ITH QFFSET , LUBY_LEN ( PREVINUS ( 0 Y )
" : alu_in 2 , rana ¢ alu_co 5 src_frame 0 , r_sgurce
M 0, Aest_frame 3 , r_dest 0 , r_w 1| o_in 3,
M I dest_frame 3 , r_Aest 0 , r_w 1 t_in
800 PONTTH LEN ( CUPRENT € 0 Y ) , LUAD_AON ( PREVIOUS
BoU S0 0 ) ) ATTH AyUN ( CUPRESNT (. 0 ) )
4 : 2 , src_frame N , r_source 0 , Adest_frame 3 ,
4 :r.dest 0 , r_w 1 a_in 2, src_frame 0 , r_source U
400 :
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tVal _A_THRIPECT 3

NTIH CURPRFNT ¢ 0 ) ,
src_frame 0 , r_sgurce ’
IF CC_aNU_LFw_LE_T THFw NN FyAL_A_IND_ENCA

test {0 , pbolarity § nac d , 1itR  LVAL_A_TNN_ENCA

’

VISABLE_AnNN_sF] ,

rand R .

UFF_ALU_UNT = ACC JR CuManNpy ( wBay , uv ) , .
atu_ir 2 alu_on S srec_frame ¢ 4, rosnurce 0 , com_ext 384 ,

LOAD_OFF ¢ PREYIOQUS (9 )} ) wl1H NFFSET ,

Jest_frame 3 , r_dest 0 , r_w | no_in 3 .
CASF Niy ATC_BYFE ( 0 ) MASK wRQ QQTATE ( 1 )
nac 3 srce U Task pNai sc

’

READ TG ERDX_NATA_» USiML DFSORTIPTUR PREVIOUS ( O ) BTAS_LENGTH ,
mam | m~ 0 do_ctrl N srec_frame 3 , r_source 0 lan_ctr) 12
LOAD_AGM ( PREVIOUS (G ) ) wlTH )} PRFVIODS (2 ) ,

Jest_frame ¥ , r_cdest L , r_w | a_in 1 src_frame

$ + r_source 0 ,

FTu  =Te¥T , 8Tg4% ),

rand © ’

RETHRN

nac ¢

’

LNAD ( CUFRFNT (7 ) ) #1Tm DFSC_TRAP ,
dest_frame 0 , r_dest 7 , f_w | , a_in 1 , o_in |
e doin 1 dev_rcnd 3¢

LG _CALL PTA_IN_PESL « RFEAD_STARTED

nac 7 , litly PTR_TU_DFSC * RESY_STARTEL

i
READ TG EPUY_NATA_Q@ USING UFF_ALu wITH CURRFNT ( 7 ) ,

mem 1 mA 0 do_ctel 1 src_frame 0 , r_source 7 ,
OFF_ALU_OUT = ACC OR CURRENT ( 7 ) , CON_LENGTH ( 32 ) ,
alu_in 2 alu_oe S sec_frame U , r_source 7 , len_ctrl & ’
LNOAD_OFF ¢ PREVIOUS ( 0 ) ) wlTH OFFSET ,
aest_frame ¥ , r_dest 0 , r_w 1 o_in 3,
LOAD ( ACCUMULATQ® ) WITH QFFSET ,
a_w 1 , o_in 3 ’
LOAD_AQN ( PREVTOUS ( 0 ) ) &«ITH 1 CURRENT ( 7 1) ,
dest_frame 3 , r_dest 0 , r_w 1 a_in 1 src_frame

0 , r_source 7 ,

FTU ( RIGHT , SIuN )

rand S ’

LONG_GUTO RES_A_IND_EMY

nac 6 , litld RES_A_TWD_END

,
EVAL_A_IND_ENCA :
DISABLE_AON_wR[ ,
rand &
UFF_ALU_NUT = ACC QP COMMON ( aRa , 0 )
alu_in 2 alu_o0 S src_frame 2 , r_source N , com_ext aga ,
LOAN_NEF ( PRFYTUUS ( u ) ) ATTH QOFFSFT ,

dest_frame 3 , r_Aest 0 , r_w |l oa_in 3 .
CASF ON ACC_BYIF ( 0 ) MASK R0 RYTATE ( 1 )
nac 3 srce mask Ably sc b

-

r
READ TO ERPUX_PaTa_uy USING UFSCRIPTORP PREVIOUS ( 0 ) BTAS_LENGTH ,

mem 1 md 0 Ab_ctrl 0 src_frame 3 , r_source 0 len_ctrl 12
SNURCE ( NESCRIPTOR PREVIOUS ( 0 ) )
ab_ctrl 0 src_frame 3 , r_souyrce 0
TO DESCRIPTOR_ES ( WNAWF _CACHF_0 ( NAME_TRAP ) ) ,
dev_cmd 48 , nh_ctrl ¢ ’
LNAD_AON ( PREVIOUS ( 4 ) ) wlITH t PREVIOUS ( 0 ) ,
dgest_frame 3 , r_dest U 4, r_w 1 a3_in I src_frare

¥, r_source 0

FIU ( RTGHT , STg™ )
rand S ’

RETUKM

nac ¢

H

’

’



863
864

865

A
865
867
867

R

i)
867
867

M
867
869
870
871
872
873
873
877
878

t4
879
8RQ
Rl

882

883

883
886
887

— e ek bt s e e e e

.——ou—-—....—-.-‘..-._-..—.—.—-—-.—»........—.._-—_..-..-—-».—.—-—-;—-o—-n—r-o—-.—-.—.—,..—.—-.-.-.—--—-—p—o—-—-.—-_...-...._..._,..._._.._-...

s s 4% an 06 B¢ wé 08 s ve e

s o4 s e

e 90 e o8 se wm

46 8% we S Se %% 64 S¢ 8¢ 5 I 48 e s we

€0 86 3% 50 5 ve ss s 4w s B0 05 s 44 20 0 40 ¢ 35 s

®e 80 00 00 a0 8s se 90 e

4,428,045
135 136
LNAD ( CURRFNT 7 ) ) &ITH LUESC_TRAP ,
dest_frame 0 , r_dest 7 , row | , a_in 1 , o_in 1
y 1 oin dev_cad ¢ ,
LONG _CALL PTR_TN_NESC + READ_STARTED
nac 7 , littd PIR_TU_UFSC * PEBD_STAPTED

’

RFAND T BEROY_MaTa_iu USINu UFF_alL) wTTH CUPRENT ( 7 ) ,

nem | me 0 do_ctrl 1 sre_frame 0 , r_source 7 ,

JFF_ALU_OUT = afC uR CURRENT (7 ) , CON_LENGTH ( 32 ) .,
aly_in ?» alu_or S src_trame v , r_source 7 len_ctrl A

LOAN_NFF ( PRFVTORS ( 0 ) ) W ITHY NFFSET
dest_frame 3 , r_dest 0 , r_w | o_in 3 .

LOAD ( ACTUMULATOR ) WITH QFFSET ,

a_w | , o_in 3,

LOAD_AON ( PREVIUNS ( 0 ) ) wTTH 1 CURRENTY ( 7 ) .,
qest_frame 3 , r_dest 0 , r_w ! a_in 1 src_frame

0 , r_source 7 ,

FIU ( KTGHT , SIGN ) ,

rand S .

SOQURCE ( NFF_ALU WITH CURREMT ( 7 ) )

gb_ctrl 1 src_frame 0 , r_source 7

TP DESCRIPTNR_BUS ( NAMF_CACHE_N ( MAME_TRAP ) ) ,
dev_cmd 48 , nb_ctrl 2 ¢

LONG_GOTU RES_A_INOD_END

nac 6 , litly RES_A_IND_EwD

I

@0(0a :

ENTRY RES_B_WEIRD_HIT

OFF_ALU_QUT = ACC AMD COMMON ( ACd , 4 )
alu_in 2 alu_op 6 src_frame 2 , r_source 6 , com_ext A

LOAD_LEN ( CURRFNT ( 0 ) )} WITH UFF ,

dmst_frame 0 , r_dest 0 , r_w 1 V_in 3, db_ctrl 1 ’

LONG_CALL KESNLVER * CUMUON_WFEIPY_HI

mac 7 , lit1d RESULVFR x COMMUN_WETRN_HI

; .
OFF _ALU_ul'T = Z2ERC DR CURRENT ( 0 ) , LNAD_OFF
PREVINUS ( 1 ) ) »|TH OFFSET , LOAD_LEN ( PRPEVINUS ( 1 Y )
alu_inm 2 +» rang 2 alu_op 5 src_frame 0 , r_source
0 o+ dest_trame 3 , r_oest 1 , r_w | o_in 3 .
gest_frame 3 , r_dest | , r_w | 1. in
aTTH LEM ( CURPRENT € 0 Y ) , LuAu_AON ( PREVINUS
(1 ) ) wITE AQN ( CURKFNT (0 ) )
2 , src_frame N , r_source V , dest_frame 3} ,
r.dest 1 , r_w 1 a_in 2, src_frame 0 , r_source 0

’
HES_b_EMD 1
OFF_ALU_OUT = (Fwn OR PREVIOUS (1 )
alu_in 2 , rand 2 alu_op 5 src_frame % , r_source 1 .
LNAD ( ACCUMULATOR ) WIThn UFFSET
a_w 1 5 o_in 3

L4
LNAD_AQN ( CURRENT ( 0 ) ) WITh ¢ ,
gest_frame 0 , r_dest U , r_w | a_in g
RETURM
nac 2

r
RES_B_VEC_END =
TES_MIILTIPLY
rand 9 , no_ctr! 2 , dev_cm F;
UFF_ALU_LYT = ACC PLUS PREVTOYS ( 1 )
alu_in 2 alu_oo 3 src_trame 3 , r_source 1 ,
LOAD_NFF ( PREVEOLUS (1 ) ) aTid "FFsFT ,

gest_frame 3 , r_dest 1 , r_s 1 o_in 3
LOAN ( ACCUMULATOR ) WITH UFFSET
a_w ! 4 o_in 5,

LOAD_AQN ( PREVIOUS ( 1 ) ) wITH AO8 ("PREVIOUS C1 7)) o
dest_*frame 3 , r_dest | , r_w 1 a_in 2 +» src_frame.

3 + r_source 1 . )

RETURN

nac 2

?
oNClda
EMTRY RFS_B_VEC_KIT :
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137 138
LOAD ( PREVIOQUS ( 1 ) ) wWITH NAME_CACHE_2 ( NAME_TRAP )
dest_frame 3 , r_cdest 1 , r_w 1l , a_in 1t , oL in 1}
s 140} dev_cmd Sd , nh_ctrl] 2 ’
wITH PREVIQUS (1 )} ,
src_frame 3 , r_source t
IF LEN_LE_32 THEN GOTN PES_R_VEC_FND
test 9 , palarity 1 mac 4 , Vit RES_A_VEC_END

.
’

RES_B_IND_HTT :

LOAD_OFF ( CURRENT ( & ) ) WITH ANN ( PREVIOUS (1 ) ) ,
dest_frame 0 , r_dest 6 , r_w 1 o_in 2 ¢ src_frame

3 , r_source 1 ’

CASE On ACC_BYTE ( 0 ) MASK dBOa_RUTATE (1)

nac 3 srce mask MBO0W sc 6

UTSABLE_AON_nRI ,
rand R ,
OFF _ALU_OUT = aCC PLUS PREVIOUS ( 1 )
alu_in ?2 alu_oe ¥ src_frame 3 , r_source 1
LOAD_OFF ( PREVTOUL'S (1 ) ) wTTH OFFSET ,

dest_frame 1 , r_Mest | , r_w 1 o_in 3
LOAN ( ACCUMULATYUR ) W[TH GFFSET ,

a_w 1 » o_in 5 .

RET! NN

nac 2

-

14

LOAD ¢ CURRENT ( 7 ) ) wlTH MAWF _CAaCiHE_N0 ( NAME_TRAP ) ,
dest _trame 0 , r_cest 7 , r_w t , a.in 1 , o_in 1

e 1_in 1 dev_cmd S2 , nh_ectrl) ¢ ’

LONG_CALL PTR_TN_NPESC » READ_STAXTED

nac 7 , litta P°PTR_TO_DEST + Pea) _STaRTFD

’
UFF_ALU_OUT = aCC PLUS PREVIGUS (L )

alu_in 2 alu_oo 3 src_fra=e 3 , r_source 1 ,
LNanN_NFF ( PrEvIylS (L ) ) wliH NFFSFI
gdest_frame T , r_Adest | , r_w | o_in 3

1

LNan ¢ ACCUMULATUR ) =ITA AN ( C'iWRe (7T ) ) .

a_w 1 , o_in e : src_frave ¢ , r_snurce 7 '
LOAD_AUM € CLPrFAT (7 Y ) 417w 4
agest_frame N , r_deet ¢ , r_w | a_in J

!’

IMDTIvIaluLte

rand 15 ,

UFE_ALU_ullT = LIT3% ( FFFENENEA Y AiD CURRFNT ( &6 )

altu_in T , 1 1 , V1itip @FFFEFyNy0.  alu_op o src_frame
U 4, r_source 6 ’ .
LD _NEFE € CLReFT A )Y Y )T aFFSET
aest_frame 0 , r_Adest ¢ 4 r_w | n_in 4

’
ety IsTale
rand 15 ’
OFF _mlJ_ub T 2 AL ZEreli_Hi uw CuRGENT & ),
alu_1n 2 gev_ema 3 alu_onp 5 Ssrc_frame 0 , r_source o
LOAN_AuY ( PeEvTatid (1 ) )} abtHd OFFSF]
aest_frame 3 , r_dest | 4, row | aA_in 3
LOGKNG_RuTu RFS_s_EMu
nac b 4 litld  PES_R_FiN

;.

W0LCw 3

wFS i ~T18S ¢

INLTVTSTb e,

rand 15 '

LOAD_AGY € PrFylfgny (1 ) ) ol 0y,

dgest_frame 2 , r_rfasty | , r_a | a_in G
UFr_AlL iy =

VARF _TieAr ( £FRT_FaTynNy ) LEFT_SaTETeh € 4 ) ¥ygP

COmMpt (g , 2 )y

alu_in 2 4, nn_ctrel 2 4, dev_cmd 4 st 4 alu_np 4
src_frame 2 , r_source 2 , cna_ext o

Lah o ALCyMoL ATUR Y WITH UFESET

’

r
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LO&N ( ACCUMULATGR Y w[TH uFFSET
a_~ 1 4, 0N 3 ’

139 140
Wl 3 a_w 1 , o_ir 3
924 1 :
931 1 3 UFr_atu_u'll = ar( STHM_FATedp_L_ LFFT_SHTFTEN () )
M1 2 atu_in 2 ury_cmd S st )
QT2 1 ¢ UR UMD 2 s B ),
m 1 : alu_oo & src_trame ¢ , P_snurce 5 , com_ext ?
933 1 3 LN&aD { ALCuUMQ) £ TuUR ) WITH uFrSeT
M1l t a_w 1}, 0N L)
934 1 3 LOAD_LEM ( Cu®newT (0 ) ) #iTa L o LavMygn (2 , &1 ) ,
M 1 : dest_frame 0, r_~ast 0 , r_~ | 1_in ¢ s srcframe
M1 3 2 , r_snurce A , com_ext 2 ,
939 1 3 CASF O afC_eYIF (1 ) MaSk 4i0fa RyTaTe (7 )
M 1 'z nac $ srce 5 mask AYFa sc D
935 1 3
934 4 1 READ Tu ACCHEDLAIOR USIMG UFr_alu wlTH CuMMON (¢
938 1 3 , L 4 LDOHN_LFuGIH ( 32 )
M 1 1 mem | mr 1 Ado_ctrl 1 src_frame 2 , r_source
m 1 3 1 4, com_ext ¢ len_ctri o ’ '
9319 1 : UFF_Alu_ulil = afC PLUS CuMuOn (2 » 1 )
[ alu_in ? alu_op 3 src_frome 2 , r_source 1 , com_ext 2,
9h0 1 1 LOAN_LEM  PREVIOUS (1 ) ) wlilt LITERAL € ruM_LENGTR ( 52 Yy,
M 1 ¢ cdest_frame 3 , r_dest 1 , r_w | 1_in 1 , len_ctel € )
Gl 1 : LOAD_AUN € PeFVIUHS (1 ) ) oTTH AQN € COMUON (¢ 4 1 ) } o
M 1 : dest_frame 3 , r_dest | , r_w I a_in 2 . src_frame
M1 : ¢ , r_source V' , com_ext 2 R
94 1 3 VFST_Tu_Lrf  &CC_RyTEO_Me_u )} o
M1 & rand 14 , test 7 , TitR | ,
43 } 3 6OTN RES_R_INDIRECT ’
M 1 : nac 4 , VitAR RF3_3_INDTIRECT
43 1 =
946 | : UFF_ALU_UYL = ACL PLUS COMMON ( 2 » 1 )
Mol alu_in 2 alu_oe 3 src_frame ¢ , r_source | , com_ext 2
947 { : LNAD_NFF ( PREVIUYNS ( 1 ) ) #ITH OFFSFT ,
M 1l : dgest_frame 3 , r_dest | , r_w 1 o©O_in 3 .
9uap 1 : LNAD ( ACCUMULATUR ) WiTH OFFSET ,
M1 : a_w 1l , o in 3
949 1 : LOAD_LEM ( PREVIONS (1 ) ) &TIH LITERAL ( CON_LENGTH ( 32 ) ) .
M 1 : dest_frame 3 , r_dest | , row | V_in 1 , ten_ctr) 6 ’
950 1 : LOAD_AQON ( PREVIUUS ( 1 ) ) ATIH 1 CuMMON ( 2 , 1 )
4 1 : dest_frame 3 , r_dest 1 , r.w 1 a_in | src_trare
M1 s 2, r_source 1 , com_ext 2 ,
9S1 | : SOURCF ( OFF_ALY wWITH COMMON ( 2 , 1 ) )
M1 3 agb_ctrl 1 src_frame ? , r_source | , com_ext 2
952 1 : 10 DESCRIPTOR_BYUS ( WAME_CACHE_O0 ( NaME_TRAP ) )
M1 : dev_cmd 48 , nh_ctrl 2 ’
953 1 : FIU ( RIGHT , SIGN ) .
M1 : rand S v
954 | : RETURM
M 1 : nac 2
9854 1 ¢
957 1 : READ TQO AFCHUMULATER USIN, UFF_ALLU »TTH COMMON ( 2
9857 1 1 ., 2 ) LON_LFNGTH ( 3¢ )
M 1 : mem | md 1 “p_ctr! 1 src_frame 2 , r_source
M) s 2 , com_ext 2 lenm_ctrl| o .
958 1 3 UFF_ALU_UUT = afC PLUS COMAON ¢ 2 » 2 )
L slu_in 2 alu_op 3 src_frame 2 , r_source 2 , com_ex? 2,
969 1 : LOAD_LE™ ¢ PREVTIOUS (1 ) )} wlIH LITERAL ( CON_LENGTH ( 32 Yy,
M 1 3 gest_*frame 3 , r_dest 1 , c.a 1 V1_in 1 , len_ctr! & '
9h0 |t LN&N_ayuM ( PRFEVTIQNIS (1 ) ) »TiH Au™ ( CUMMON { 2+ 2 ) )
M} : gest_frame Y , r_dest | , row 1 a_in ¢ ¢+ src_tframe
M1 : 2, r_source 2 , com_sxt 72 R ’
961 1 3 TFST_TO_LC ¢ ACC_PeTEN_MNE_V )
M1 : rand 10 , test 7 , 1itRA | v
962 | : GOTIN RES_R_TNDIReCH
M1l : nac 4 , VitR RFS_B_INDIRFCT
962 1 ¢ i
965 1 3 OFF_ALU_UUT = ACC PLUS CuMHOn L 2 , 2 )
M1t alu_in 2 alu_or 3 src_frame & ¢ r_source 2 » com_ext 72
Gh6 1 : LNAD_NFF ¢ PREVTIUMS (1 ) ) wTIH DFFSET ,
M | : dest_frame 3 , r_dest 1 , r_w | o_in 3
1z
i3
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14
Loan_Lern «
gest_frame 2
LOan_AnM

yesr_frame 3

1

r

r

e ¢+ r_source ?

3NuRCE o
ab_ctrl 1

dev_cmrd 48
FIU ( RIGHT
rand S ’
RETURNM
nac ¢

r
RES_o_IND_EN
LNAD _AOM
gest_frame 0
RFETIIRM

nac 2

’
UFF_alu_uour
alu_in 2
LOAD_OFF
dest_frame 3

LOAD ( ACCUMULATOR )

a.w 1 , o_in
LOAD_LEN
dest_frame 1
LOAD_AON

dest_frame 3

e , r_source 0

SOURCE
dgb_cterl |

dev_cmd 43

FIU ( RIGHT
rand S ’
RET'InM

nac 2

r

NOP

timina 0

’

’
’

v

alu_op 3
( PREVIOQUS ( 1)

4
4

s

’

14

’

’

PwEyTolls (

i
r_dest |
1

 PrEVIUUS

r_dest |
v COM_ext

re_framm D

nb_ctrl 2
SIGN ) ,

¢ CURRENT ¢ 7 )

r_dest 7

J
’
J
’

’

2

’

)

)

4,428,045

P W

)

“

F v

P W

OFF_ALY ¥ [ Th LNmvpy

’

TTH LiTERal
I 1_in
Tre

1 a_in

£2?2 .21

r.source ¢ ,
T DESCRIPTNR_3US ( NAMF _CACHE _O ( NAMt_TRAP Y ),

3

NITH ¢ ,

i a_in

ACC PLUS COMMON (2 , 0 )

r_dest |

3

r
( PREvIUUS ( 1

r_dest |

{ PREVIOUS ( 1

~_dest |

+ com_ext ?
€ NFF_ALY) WITH (NMMUN
src_frame 3

nh_ctrl ¢
SIGN ) ,

src_frame 2 ,

) )} WITH OFFSFT

’

WITH

)
’
)
’

,

wITH LITERAL ( CON_LENGTH ( 32 )

l

CUMMON

’

(

142

( CUN_LENGLTH (

len_ctrl
2 . 2 )

1 src_frame

com_ext ¢

’

r

row I o_in 3
UFFSET ,

)

row 1_in 1
)

r a_in

2?2, n0)))

r_source 0 ,
TN DESCRIPTOR_BUS ( NAME_CACHFE_D ( NAME_TRAP ) ) ,

’

r_source 0 ,

’

r

len_ctrl

T
1

wlIlH 1 COMMON ( 2 , 0 ) ,
1

1 src_frame

com_ext 2

WREAD TU ACLUMULATOR USING UFF_ALU wTrH CUMMON ( 2
e 4 ) CON_LENGRTHY ( 32 )

mem | md |
4 + com_ext
OFF_ALU_OUT

NAMWMF _TRAP (
commMgn (2,
alu_in 2,

src_frame 2

2

db_ctrl 1
len_ctr]

ZERN_EATEMND

4

nb_ctrl! 2 .,

r

} .

~_source

’

-]

}

]

src_frame 2 ,

14

r.source

LEFT_SnTETEN ( S ) PLUS

’

Aev_cmd 4

c

sf 5
om_ext 2,

LONG_CALL <ESOLVEF * COuMmNn_MTSS
RESOLVFR & LOMMUN_U]55

nac 7 , ittt

’
UFF_ALU_GIT
PREVINUS ( 1
alu_n 2 ,
o
dest_frame 3
WITH LEM
1))

4

)
r

dest_frame 3 ,

’

ATIH AyN
2 , src_frame 0 ,

r.dest 1 , r_w

ZERT DR CHRREMT
Y A[Th UFFSeT

1 a_in

’
LONG_GUTO RFS_B_EMND

nac 6 , 1litl

4

RES_B_FNP

2
RES_B_INDIRECT

WITH CURRFNT
src_*frame 0

(

’

N3,
r_source

5}

2

’

’

v ),

alu_op 3

LOAP_OFF (

o LUAD_LFN ( PREVINUS (

{ CURRENT ( 0 ) ) .
r_source §

ana ¢ alu_oo 5 src_frame C , r_sgurce
r.cest 1, r_w | o_in 3
rodest 1 , r_w I l1_in
( CURRENT ¢ 0 ) ) , LUAD_AON.( PREVINUS

e dest_frame 3 ,

src_frame 0

’

r_source 0

]

6

1

3?2

com_ext 2

)

14

L4

)

)

’

’
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IF CC_ANMD_LENW_LE_3Y THEW GOTO RES_B_THD_ENCAC
test 10 , oolarity 0 nac 4 , lit8 RES_B_IND_ENCAC

1
DISABLE_AON_wR1
rand 8 ¢
OFF_alu_oUTl = ACC UR CUMMON ( oRaw , 0 )} ,
alu_in 2 alu_oo 5 src_frame 2 » r_source 0 , com_ext AbA
LNAD_OFF ( PREVIOQUS ( 1 ) ) WITH OFFSFT ,

dest _frame ¥ , r_dest | , r_w | o_in 3 .,
CASE D ACC_BYTF ( 0 ) MASK aB(3 RUTATE ( I )
nac 4 srce U ma3sk A8N0a sc 6

; ‘
LOAD_AUN ( PRFVIUNS (1 ) ) «ITH 1 PREVIOUS C 1 )
dest_frame 3 , r_dest 1 , r_w | a_in 1 src_frame
3 , r_source V' ,

FTu ( RIGHT , STGN )

rand S ’

RE THHRM

nac 2

-

[

LOAD ( CUPRFeT (7 )Y ) wiTAd QESC_Twap , ]
dest_frame D , r_dest 7 , r_w 1 , a_yn 1 , o_in 1
e 1_in | degv_cwd 22,

LONG _CALL PTr_IN_RESC « wERD_STARTED

nac 7 , littu PIR_TU_UESC « PeAD_STARTEL

i 4
OFF_ALU_UIT = ACC JR CURKENT € 7 )

alu_in 2 alu_op & src_frame 0 , r_source 7
LOAN_OFF ( PRFEVIGUS (1 ) ) ATIH NFFSEY

gest_frame % , r_dest 1 , r_w 1 n_in i,

LOAD ( ALCOMULATR® ) WlTH UFFSET ,

a_w 1 , o_in 3 ’

LNAN_BUN ( ORFEVTIGIS (1 ) ) w»T1H 1 CURRENT C 7 1Y ,
gest_frame ¥ , er_dest 1 , r_w | a_in i src_frame

0, r_snurce 7 ’

FIU ( RIGHT , 5TGM™ Y

rand S ’

LA _GUTO HES_a_ M _chy

nac & , titty PepS_R_T.0_Fab

KFE5 o 1MD _chidd

DISABLE_AON_WR1 -
rand R '
QFF_ALU_UUY = ACC UR COMMON ( aRa , 0 ) .

atu_in 2 alu_op 5 src_frame 2 , r_source 0 , com_ext ABI
LOAD_DNFF (¢ PRFVIOMS ( 1 ) ) WITH NFFSFT ,

dest_frame 3 , r_dest 1 , r_w 1 o_in 3,
CASE NN ACC_BYTE ( 0 ) MASK aR0Ad RUTATE (1 )
nac 3 srce 4 mask A60a sc 6

r

SOURCE ( DESCRIPTINDR PREVINUS (1 )

db_ctrl 0 src_frame 3 , r_source 1

TO DESCRLIPTOR_pUS ( NAMF_CACHE_0 ¢ NAME_TRAP ) ) .
dev_cmd 48 , nb_ctrl 2 '

LOAD_AQN ( PRFVIOUS (1 ) ) «ITH 1 PREVIOUS (1 )

qest_frame 3 , r_dest 1 , r_w 1 a_in 1 src_frame
3 , r_source 1| ,

FTu ( RTIGHT , SIGM )

rand S ’

RF [VIKN

nac 2

’

LOAD ( CURRENT ¢ 7 ) ) WITH GESC_TRAP , o
dest_frame 0 , r_dest 7 , r_w 1 , a_in 1 , o in |1
s 1_in 1 dev_cmd 32

LONG_CALL PTHR_TIN_NESC % READ_STARTED

nac 7 , litle PYR_TUu_uF3C « ReAy_STaRTED

14
OFF _ALU_UMT = 4fC UR CURRENT (7 Y,

atu_in 2 alu_or S src_frame U , r_source 7
LOAD_AFF ( PrFVIGUS (1 ) ) #TTH AfFFSFT
dest_frane ¥, r_Adest | , r_w | oa_in 3 .
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104 1 2 LOAN ( ALCQMULATUR ) W] Ty uFFRET ,

M1 2 a_w il s o_in 3 .

1049 1 ¢ LNAD_AGM ( PrEVIONS (1 ) ) «TiH 1 CURRENT (7 )
M1 : gegt_frame 1 , r_drest | , r_w | a_in 1 src_frame
m 1 : 0, r_source 7 ,

1050 1 ¢ FIu ( WRIGHT , 3Tuv ),

s 1 3 rand € .
10S1 1 3 SOURCF ( NFF_AL'l w{TH CURRENY ( 7 ) )
M 1 3 ab_ctril 1 src_frame 0 , r_source 7

1052 1 : 10 DNESCPRIPINR_BIS { NAMF_CalwF_N ( NAME_TRAP ) ) ,
M 1 3 dev_cmd 48 , nh_ctrl 2 ’

1053 1 ¢ LONG_GOTU RES_®_IND_ENu
M1 s nac & , litly RES_R_Tuh_Fun

1063 1 ¢

1057 | : 20E0w ¢ :

10S8 1 : ENIRY EVAL _R_WEIRD_M[

1059 1 ¢ OFF_aAlLU_UNT = ACC ANG (NmMyN  ACA , A ),

m 1o alu_in 2 alu_oe & src_frame 2 , r_source h , com_axt (A

106U 1 ¢ LNAD_LEN ( CURKFWT (0 ) ) #@| Tk JFF , .

4 1 1 dest_frame 0 , r_dest U , r_w | 1_in 3 , gh_ctrl 1 .

1061 | ¢ LOWA_CALL NESOLYES « CuManNi_nwF PO _nT
Mol onac 7 . 1itld PESubyFr a4 (OnMUN_NETHD_MI e

1061 1 s

1063 1 1 UFF_ALu_ulil = (FRN Ok (UKREMNY (0 ) , LDAD_OFF (

1063 1 ¢ PREVIOUS (1 )} ) wlTH OFFSET » LOAG_LEN C PREVIOUS ( 1 ) )
M1 3 alu_in ?2 4, rand 2 alu_op % src_frame 0 , r_source
M1 : 0 , dest_frame 3 , r_aest 1 , r_w 1 .o_in 3
M 1 3 dest_frame 3 , r_dest 1 , r_w 1 1_in

1063 1 = WITH LEN ( CURKENT ( 0O ) ) , LOAD_AON ( PREVIOUS

1063 1 2 (L ) ) WwITH AUN ( CURRERT ( 0 )} )

Mt : 2, src_frame 0 , r_sqgurce U , dest_frame 3 ,
M1 s r_gest ! , r_w 1 a_in ? ¢+ src_frame 0 , r_source VU

1065 1 3

1065 1 : EVAL_R_FnD 3 .

1066 1 3 RFAD TGO EROX_DATA_U USING DESCKRIPTUR PREVIUUS ( 1 ) BIAS_LENGTH
M1 : mem | md 0 db_ctrl 6 src_frame 3 , r_source 1 len_ctr) 12 .

1067 1 : OFF_ALU_ULUT = [FRN OR PREVIOULUS ¢ 1 ) ,

Mol alu_in ? , rend ¢ alu_op » src_frame X , r_source 1 .

1068 1 ¢ LOAD ¢ ALCUMULATOR ) WlTh UFFSLT ,

M1 3 awl , o in 3

1069 1 ¢ LOAD_AUM { CURKENT (0 ) ) WITH O ,

M 1 : dest_frame 0 , r_dest U » r_w | a_in [V

1070 1 : RETUKN
M1 ¢ nac &

1970 1 ¢ ;

1074 1 ¢ EVAL _B_VEC_FND

1075 1 ¢ READ To EBUOY_DPATA_W USING OFF_aAlLU wITH PREVIOLUS S 1 ) BTAS_LENGTH ,
M1 : mem 1 - md 0 db_ctrt src_frame 3 , r_source
M1 1 ten_ctr)l 17 '

1076 1 ¢ [ES_MULTIPLY
M1 : rand 9 , nb_ctrl 2 , dev_cmd &)

1077 1 ¢ OFF_ALU_GUT = ACC PLUS PREVIUIIS ( 1 ) ,

M1 3 alu_in 2 alu_on 3 src_frame 3 , r_source ! .

1078 1 : LOAD_OFF ( PREVIUIS ¢ 1 ) )} WwITH OFFSET o
M 1 : dest_frame 3 , r_dest 1| , r_w 1 o_in 3y,

1079 1 ¢ LOAD ( ACCUMULATOR ) WITH GFFSET .

M1l aw il , olin 3,

1680 1 : LOAD_AON ( PREVIOUS ( 1 ) ) wITH AON ( PREVIOQUS (1 ) ) .
M1 : dest_frame 3 , r_dest | , r_w | a_in e , src.frame
M1t 3, r_source 1 ’

10R1 1 : RETURN
M 1 ¢ nac ¢

1081 1 : 3

1084 1 ¢ JfEda 3

1085 1 3 ENTRY EVAL_B_VEC_HIT

1086 1 ¢ LOAD ( PREVIQUS ( 1 ) ) WNTTH MAME_CACHE_2 ( NAME_TRAP ) .,
M 1 : dest_frame 3 , r_dest |, row 1 , 3,in 1 , o_in |
M1 s, T_in 1 dev_cmd S4 , nbh_ctrl 2 3

1087 1 ¢ WITH PREVIOUS ( 1 ) ,

M1 : src_frame 3 , r_source |
1088 1 ¢ IF LEN_LEL32 ThFi GOTO FVAL_B_VEC_END
1

M test 9 , polarity | nac 4 , 1its FVAL_B_VEC_END
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alu_in 2 alu_op ¥ src_frame 3 , r_source 1
LOAD_OFF ( PREYIGUS (1 ) ) wITH NEFSFT
gest_frame 3 , r_dest 1 , r_w | o_in 3

1107
~

1088 1 @ ;

1090 1 ¢ EVAL_B_IND_HIT @

1091 1 : LOAD_OFF ( CURRENT ( & ) ) WiTH AON ( PREVIOUS C | Y Y
ti 1 : aest_frame N , r_dest o , r_w | o_in 2 » src_frame
M1 : 3, r_source ! ’

1092 | : CASE NN AFC_BY[F ( 0 ) MASK w«Rud RUTATE ( 1)

M 1 : nac 3 srce 1 mask Ab0a sc &

1092 1 : 3

1095 1 : READ TO EARUX_DATA_Y USING UFF_ALu ATTH PREVICUS ( 1 ) BTAS_LENGTH ,
M 1 : mem | me 0 Ap_ctrl 1 src_frame 2 , r_souyrce
M1 1 ten_ctrl 12 ’

1090 1 3 DISABLE_ANN_wR]

M 1 : rand R B

1097 1 ¢ UFF_ALU_UUT = ACC PLUS PREVICUS (1 ) »

Mol oz alu_in 2 alu_oo 3 src_trame 3 , r_source 1

1098 | : LNAND_DFF ( PREVIOUS ( 1 ) ) WITH QFFSET ,

M 1 : gest_frame 3 , r_dest 1 , r_w 1 o_in 3

1099 1 : LNAD ( ACCUMULATOQOR ) WITH OFFSET
M1 : a_w l , o_in 3

1100 1 : REJURNM
M 1 ¢ nac @

1100 1 :

1103 1 3 LOAD ¢ CURRENMT ( 7 ) ) W[TH NAME_CAC&E_O { NA@E_TPAP )
M 1 : gest_frame 0 , r_dest 7 . r_w 1 , aLin 1, o in 1
M1z, I_oin 1l dev_cme S2 , nb_ctrl 2 ,

1104 1 : LONG_CALL PTR_TD_DESC = wFAD_STARTED
M 1 : nac T » litta PTR_TO_DFSC * PEAD_STARTED

1104 1 ¢

1106 1 3 OFF_aLU_uUT = arC PLUS PREVIOUS ¢ 1 )

1 2
1
) I

1107 1 & ¢
1109 1 : LNAD ( ACCUMULATLR ) #[Trn ADN [ CHHRENT ( 7 ) )
M 1 2 a_w 1l , o_in g , src_trame U , r_source 7 ’
1110 1 ¢ LNAD_AGM ( CURRFHT € 7 ) ) WiTH ¢
W 1 : gest_frame 0 , r_cdest 7 . f_ow | a_in V]
1110 1 ¢ 32
1112 1 : INDIVISIBLE .
M1l s rand 15
1113 1 ¢ OFF_ALu_UHT = LTT13%2 ( WEEFFOQO0A ) AnD CURRFNT ( 6 )
"1 3 alu_ir 3 , 1 1 ., 1it3> AFFFFO00Na alu_op & src_frame
M1 : 0, r_source 6 ,
1114 1 3 LOAD_OFF ( CURRENT 6 1 ) WlTrn UFFSET
m | : gest_frame 0 , r_dest &6 , r.w 1 o_in 3
1114 1 3
1116 1 : IMDIVISTGLE .
M1 : rand 1S
1117 1 @ UFF_ALU_UIT = ACC {EKN_H] UR CURKFHT € A )
LU G- alu_in 2 oev_cm3 3 alu_op S srec_trame 0 , r_source b
1118 1 : LOAD_AQM ¢ PREVIUUS (1) ) alIw NEFSFT ,
M 1 : dest_*rame 3 , r_cest | , r_w | a_in 3,
1119 1 @ LNNG_GUTG EVAL_B_FuD
M1 ¢ nac b , litld EveL_b_thu
1119 1 @ 3 '
1173 1 : alele
1174 1 : EVAL_B_M185 :
1125 1 @ INDIVISIBLE
M} ¢ rand 15
1176 1 @ LNAD_BUN ( PREVIONS [ § ) ) w1l O,
M 1 : dest_frame 3 , r_dest 1 , r_w | a_in 0 .
1127 1 @ OFF_ALU_OLUT =
Mol
1128 1 : NAMF_TRAP ( LERO_FXTEMD ) LFFT_SHTFTeD ( 4 ) XOR
1128 1 = COMMUOM ( acR » 72 1
M1 3 alu_in 2 + no_ctel 2 , dev_cmd 4 st 4 alu_op 4
M1 : srce_frame 2 , r_source 2 , com_ext afCad
1129 1 : LOAD ( ALCUMUlI ATUR ) WITH LUFFSET
M1 : a_w 1 4, o_n 3
1129 1 ¢ ¢
1131 1 3 OFF_ALU_UUT = ACL STuM_FXTENU_LO_ LEFT_SHIFTED ( 1)
M1 alu_in 2 gev_cmd 5 st |
1132 1 3 UR CUMMDN ( 2 4, 6 )
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alu_op & src_tframe 2 , r_source & , com_ext 72
LOAD ( ALCUMULATOR )} WITH UFFSET ,

aw | 4, o_in 3 '
LOAD_LEM ( CUPKRFNT ( 0 ) ) WITH LEN ( LOMMON (2 , 6 ) ) o
dest_frame 0 , r_dest O , r_w | 1_in e + src_frame

2 , r_source 6 , com_ext 2 ’
CASE NN ACC_4dYIE (1 ) MASK oOba RUTATE ( 7 )
nac 3 srce S mask AUFa sc 0

14
READ TU ACCUMULATOR USING OFF_alU wllH CuMmln ( ¢
p 1) UON_LENGTH € 32 )
mem | md 1 db_ctr) 1 src_frame 2 , r_source
1 + com_ext 2 len_ctrl 6 '
OFF_ALU_uU) = ACC PLUS COMMON ( 2 , 1 ) .
alu_in 2 alu_op 3 src_frame 2 , r_source 1 , com_ext 2 ,
LOAD_LEN ( PREVIOUS ( 1 ) ) WwITH LITERAL ( CON_LENGTH ( 32 ) ) ,

dest_frame 3 , r_dest | , r_w 1 1_in 1 +, len_ctrl) 6 ’
LOAD_AGN ( PREVIOUS (1 ) ) WTTH AQON ( COMMON ( 2 , 1 ) ) .
dest_frame 3 , r_dest 1 , r_w 1 a_in e s+ src_frame

2 s r_source 1 , com_ext 2 ¢

TEST_Tu_CC ¢ ACC_RYTEO_Nt_U ) .
rand 10 , test 7 e bitA o ’
Gﬂto EVAL_B_INODIRECT

nac 4 , 1itR EVAL_B_TNDIRECT

!
READ TuU LBUX_DATA_Q USING UFF_ALU WITH COMMON ( 2
+» 1 ) CON_LENGTH € 32 ) ,
mem 1 md 0 dob_ctrl 1 src_frame 2 , r_source
1 , com_ext 2 len_ctrl & v
OFF_ALU_UUT = ACC PLUS COMMON ( 2 + 1 )
alu_in 2 alu_op 3 src_frame 2 , r_source 1 , com_ext ?2 ,
LOAD_OFF ( PREVIDUS (1 ) ) wITH ﬂFFSFl ’
dest_frame 3 , r_dest | , r_w | o_in 3 .
LOAD ( ACCUMULATOR ) WITH OFFSET

a_w 1 5 o_in 3

LOAD_LEN ( PREVIOUS (1 ) ) wITH LITeRAL ( CON_LENGTH ( 32 ) ) ,
aest _frame 3, r_dest 1 , r_w 1 l_in 1 + lan_cterl 6 ’
LNAR_aQgN ( PREVIO'S ( 1 ) ) wWlIRH 1 COMMON ( 2 , 1 ) ,

gest_frame 3 , r_dest | , r_w | a_in 1 src_frame
2 , r_source 1! , com_ext 2 , . .
SOURCF ( OFF_ALY WITw COMMUM (2 4 1 ) )

gb_ctrl 1 src_frame 2 , r_source | , com_ext 2
TO NESCRIPTAR_WIS ( NAMF_CACHE_O0 ( NAME_TRAP ) ) ,
dev_cmd 48 , nb_ctrl) 2 [

FTu ( RTGHT , STGM )} ,

rand S ’

RETURM

nac &

’
READ TO ACCUMULATNK ySIMG OFF_ALYU wITH CUMMON ( 2
r 2 ) CON_LENGTH ¢ 32 ) ,
mem 1 md 1 do_ctrl 1 src_frame 2 , r_source
2, com_ext 2 len_ctrl & ’
OFF_ALU_OUT 3 aCC PLUS COMMON ( 2 , 2 )
alu_in 2 alu_oo 3 src_frame 2 , r_source 2 , com_ext 2 ,
LOAD_LEN ( PREVIUUS ( 1 ) ) wlTH LITERAL ( CUN_LENGTH ( 32 ) )

dest_frame 3 , r_dest t , r_w 1 1_in 1 » len_ctrl 6 ’
LNAD_AON ( PREVIOUS (1 ) ) WITH AON ( CUMMON ( 2 , 2 ) )
dest_frame 3 , r_dest | , r_w I a_in e s src_frame

d , r_source 2 , com_mxt 2 ,

TEST_Tu_CC ( ACC_RYTEO_NE_U )

rand 10 , test 7 y LitR 1 ’

GNTO EVAL _3_INUIRFCT
nac 4 , lit? EVAL_RB_INNIREL)

’
HEAD Tu ERUY_DATA_W USING OFF_ALU aTTH CUMMON ( 2
r 2 ) CON_LENRTH ( 22 ) ,
mem |} md 0 Ab_ctel! src_frame 2 , r_source
e , com_ext 2 ten_ctrl & ’
JFF _ALU_UUT = 4CC PIUS COMMON (2 , 2 ) ,
alu_in 2 alu_oo 3 src_trame ¢ , r_source 2 , com_ext 2 ,
LOAD _OFF ( PREVTUNS ( 1 ) ) wuTTH OFFSET ,

’
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dest_¢rame 3 , r_Adest | , r.w 1 o_in 3,
LOAD ( ACCUMULATOR ) WITy UFFSET
a.w | + o_in 5

LOAN_ILEN ( PRFVIONS ( 1
dest_frame 3 , r_dest |

)
’

LOAD_AUN ( PHFVILUS (§ ) ) wTTH 1 COMMON (2 , 2 ) .
’

dest_frame 3 , r_dest | rw 1 a_in

2 +, r_snurce 2 , com_ext 2 ,

SOURCFE ( OFF_BLY WITH COMMON ( 2 , 2V )
ob_ctrl | f
TN DESCRIPINK_BYS ( A&ME_CACKHF_N ¢ YMAME _TRAP ) )

Adev_emrd #3 , nh_ectrl ¢ ,
FIu ( RKIGHE , STeN Y,
rand S ’
RETHR™
nac ¢

.
v

EVAL _H_TnND_Fub @

LOaD_a0M ( CURKFWT € 7 ) ) wlTH v,
gest_frame 0 , r_dest [ , r_w | a_in 0
RF THRM

nac ¢

; .
REAN TO ERUX_DATA_W USING OFF_aLU wITH CuMMON ( 2
e 0 ) CON_LENGIH ( 3¢ )

mem 1 md 0 db_ctrl 1 src_frame 2 , r_source
0 , com_ext ¢ len_ctrl o ’

OFF_ALU_UYUF = ACC PLUS TOMMON ( 2 v 0 )

alu_in 2 alu_oe 3 src_frame 2 , r.source 0 , com_ext 2

LDAD_OFF ( PrEVIOUS ( 1 ) ) wliH DFFSET ,

dest_frame 3 , r_dest | , r.w 1 o_in 3 .
LOAN ( ACCUMULATOR ) W[Trn UFFSET ,
A_w | - 3 ’

o_in
LOAD_LEN ( PREVIUYS ( |
dest_frame 3 , r_dest 1|
LOAD_AOM ( PREVIQUS (
dest_frame 3% , r_dest | row | a_in
¢ + r_source 0 , com_ext 2 ,
SOURCE ( OFF_ALU WLTH Comdur ¢ 2 , 0 ) )

db_ctrl | src_frame 2 , r_source O , com_.ext ¢
TO DESCRIPINR_glS ( NAMF_CACHE_O ( NAME_TRAP ) 1)
dev_cmrd 43 , nb_ctri 2 ’

FTu ¢ wRTGHT , STuhN )

rand S ’

RETHRM

nac ¢

i

NOP

timina 0

¥

READ Tu ACCUMULATOR USING UFF_ALU wITH COUMMON ( 2
, 4 ) CON_LENGIH ¢ 32 ) ,

mem 1 md 1 db_ctrl 1 src_frame 2 , r_source
4 , com_ext 2 len_ctrl & '

UFF_ALU_UUT =

NAME _TRAP ( ZEKRI_EXTEND ) LEFT_SHIFTED (5 ) PLUS

COMMON ( 2 , 4 ) ,

alu_in 2 4 nb_ctrl 2 , dev_cmd 4 sf 5 alu_op 3
src_frame 2 , r_source 4 , com_ext 2

LONG_CALL RESOLVER x CUMMON_MISS

nac 7 , litl4 RESOLVER * COMMON_MISS

H
OFF_ALU_UUT = (FRO OR CURRENT ( 0 ) , LOAD_NFF (

PREVIOUS ( 1 ) ) WITH OFFSET , LOAD_LEN ( PREVIOUS ( 1 ) )
alu_in 2 , ranag 2 alu_op 5 src_frame 0 , r_source

0 ., dest_frame 3 , r_dest 1 , r_w 1 o_in 3,
dest_frame 3 , r_dest 1 , row 1 V_in

WITH LEN ( CURKENT ( 0 ) ) , LUAU_AON ( PREVIUUS
(1 ) ) wITH AUN ( CUuRRENT ( 0 ) )

Il src_frame

src_frame 2 , r_source 2 , com_ext 2

’

[

152

2]

) ATIH LITERAL ( CON_LENGTH ( 37 )
row | 1_in 1 , len_ctr)

’

r

’

)

) ) wlie LITERAL ( CUN_LENGTH ( 32 1Y ) .
y Pow L 1_1in 1 » len_ctr}
) ) WIIH 1 CUMMON (¢ , 0 )
' 1 src_frame

’
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M1 3: 2+ src_frame 8 , r_source 0 , dest_frame 3 ,
Ml : r_dest 1, r_w 1 a_in 2 , src_frame 0 , r_source 0
1205 1 : ,
1204 | 3 LOWG_GOTU EVAL_R_FND
.M 1 : nac & , littd EvalL_b_ENy
1204 1 3 ;
1207 1 : EVAL_R_INDIREC! :
1208 1 : wITH CURKFHT ( n ) ,
M1 ¢ src_frame 0 , r_source v
1209 | ¢ [F CC_AMD_LFN_LF_3 THEw GNTN FVAL_H_INU_EMCA
41 ¢ test 10 , colarity 0 nac 4 , litAR EVAL_R_TWN_ENCA
1209 1 : 3 .
1211 1 & LTYSABLE_AON_aR] ,
M1 : rand & ,
1212 1 5 UFF_ALU_UYT = ACC UR COMMUN ( aRa , 0 )
41 2 alu_in 2 alu_or S src_frame ¢ , r_source 0 , com_ext 383
1213 1 @ LNAD_OFF ( PRFVTUUS ¢ | ) ) wTIH OFFSFT ,
M | 1 dest_*frame 3 , r_rest | , r_w 1 Aa_in 3
1214 1 : CASE N ACL_BYIF ( 0 ) MaSwn gRyd RYTATE ( | )
4 1 : nac 3 srce mask 280w sc &
1214 1 ¢ ;
1217 1 : READ TO £ROX_PATA_J USING DESCRIPTOR PREVIOUS ( 1 ) BTAS_LENGTH ,
M1l : mem | md 0 db_ctrl 0 src_frame 3 , r_source 1 len_ctr) 12
1218 1 : LOAD_AON ( PREVIONS (1 ) ) wUiH 1 PRFVIOUS (1 )
M1 ¢ gest_frame 3 , r_cdest { , r_w | a_in 1 sré_frame
M1l : 3, r_source I ,
1219 1 ¢ FTu ( RIGHT , 5TgN ),
M 1 ! rand S ’
12270 1 : RETURM
M1 : nac 2
1220 1 : ;
1223 1 ¢ LNAD ( CURPRFRT ¢ 7 ) ) «}TH DESE _TkAP , .
M 1 3 rnest_frama 0 , pr_dest 7 , r_w | , a_in 1 , o_in |
Mt o, 1_in | Aev_cma 3¢, :
1224 1 : LONG_CALL PTR_IO_DESC = READ_STARTED
1 : nac 7 , litly PIR_TG_DESC » REAU_STARITEL
1224 | ¢ 3
1220 1 : KREAD TO tRuUX_DATA_G USING UFF_ALL »TTH CURRENT ( 7 ) ,
M 1 : mem | md 0 Ap_ctrl 1 src_frame 0 , r_source 7 ,
1227 | : UFF_ALU_OUT 3 ACC UR CURKEWNT ( 7 ) , CON_LENGTH ( 32 ) .,
M1 o alu_wn 2 altu_op S src_treme 0 , r_source 7 , len_ctr! 6 .
1228 1 : LOAD_OFF ( PREVIONS ( 1 ) ) wITH OFFSET ,
M 1 : dest_frame 3 , r_dest 1 , Fr_a« 1 o_in L
1229 1 : LNAD ( ACCUMULATOUR ) WITH UFFSET
M1 : a_w | 4 o_in 3
1230 1 ¢ LNAD_AgN  PRFVIONHS (1 ) ) uTIHW 1 CURRFNT ( 7 ) ,
M 1 &t dest_frame 3 , r_dest 1 , r_w 1 a_in 1 src_frame
M 1 Ty o r_Snurce 7 ,
1231 1 : FTu ( KTLHT , STeN ), .
M1 ¢ rand S ’
12%2 1| ¢ LONG_ROTU RFES_B_IYo_ENL
11 3 nac o , Hit'd RES_P_Tun_Fid
1232 1 ¢
1234 1 5 bVal _K_IND_FNCA
1235 1 1 olSABLe_ANN_WRI ,
Mt rapd B,
1236 1 1 UFF_ALU_OUT = aCC UR CUMMON | oBa , 0 ) ,
m 1 3 alu_in 2 alu_orp 5 src_frame 2 , r_source 0 , com_ext Aaba ,
1237 1 ¢ LOAD_NFF  PREVIOUS ( 1 ) ) wliN DFFSFT ,
M 1 : dest_frame 3 , r_dest | , r_w | o_in L
1238 1 : CASE 0i ACC_BYIE ( 0 ) MASK #R0A ROTATE (1)
M1 : nac 3 srce 4 mask * 980w sc &
1238 1 & ;
1241 1 ¢ READ TO ERGX_DATA_Q USIMG DFSCRTPTUR PREVIUUS (1 ) BTAS_LENGTH
M1 :mem 1 md 0 db_ctrl 0 src_trame 3 , r_source | len_ctr! 12
1242 1 ¢ SNURCF ( PESCRIPTINR PREVIOUS ( 1 ) )
M1l 3 ah_ctrl © src_frame 3 , r_source 1
1243 1 1 TO DESCRIPTOR_KBUS ( NAME _CACHF_0 ( NAME_TRaAP ) ) ,
M 1 1 dev_ecmd U8 , nh_ctrl ¢ R
1244 1 1 LOAD_AUM { PREVIOUS t 1 ) ) wl(H PREVIOUS ( 1 )
M1 : oest_frame 3 , r_dest 1 , r_w 1| a_in 1 src_frame
1

3 , r_source 1| ’
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1245 1 ¢ FTU  RIGHT , STeN )},
M1 ! rand S ’
1246 | : KFETURM
M 1 : nac ¢
1246 1 & ;
1249 1 ¢ LDAD ( CURRFNT ( 7 ) ) WITH VESC_TRAP , R
M1 : agest_frame 0 , r_dest 7 , r_w 1 , a.in 1 , o_in |
Mt o, toin dev_cmd 32
1250 1 ¢ LONG_CALL PTH_IO_DESL » READ_STARTED
M1 : nac 7 , ltitty PIR_TU_DFSC *x READ_STARTED
1250 1+ @ ;
1252 1 : READ TU ERUX_DATA_WQ USING UFF_ALU wITH CURRENT ( 7 )
M1 : mem | md 0 Ab_ctel 1 src_frame 0 , r_source 7 ,
1253 1 ¢ OFF_ALU_QUT = ACC OR CURRENT ( 7 ) , CON_LENGTH ( 32 ) ,
M1 o slu_in 2 alu_op S src_frame 0 , r_source 7 , len_ctrl 6 B
1254 1 : LOAD_OFF ( PREVIOUS ( 1 ) ) wITH OFFSFT ,
. M 1 : qgest_frame 3 , r_dest 1 , r_w 1 o_in 3,
1255 1 : LOAD ( ACCUMULATOR ) WITH GFFSET ,
M1 : a.wl , o_in 3 :
1256 1 : LDAD_AUN ( PRFVIQUS ( 1 ) ) wITH 1 CURRENT ( 7 ) ,
M1 ¢ dest_frame 3 , r_dest 1 , r_w | a_in 1 src_frame
M1z U, r_source 7 ’
1257 1 ¢ FIu ( RIGHY , SIGM Y ,
M 1% rand 5 ’
1258 1 ¢ SOURCE ( DFF_ALY WITH LURREMT (¢ 7 ) )
M1 : gb_ctrl 1} src_frame 0 , .r_source 7
1259 1 : TN DESCRIPINR_uU!IIS ( NAME_CACHE_N ( NAME_TRAP ) ) ,
M 1 : dev_cmd 48 , nb_ctrl 2 '
1260 1 : LONG_GQOTO RES_B_IMND_END
M1l : nac 6 , 1it14 RES_B_TND_FND
1260 1 ¢ ;
1262 1 : ENU
1262 0 :

COMFILATION CUMPLETE, 158 STATEMENTS PROCESSFD

YATA GEwFRrRAL F H k= FETCH «TCW0CUPe GFLF-A1NR, REV, 6.0 (3/16779)
b/Ah/RL AT F1RT 250

[WPUT FiLE: rESNL VLR
MWIECT FILF: wFSMLVYEP ,NY

JIME NEISIHIKCE

1 U $9ND NULLAK

238 0 /xtmex/ MATRN AN _VIA_NESCRIPINK_p!!'S MEANS 1 #1 ENNMAC®

239 0

240 0 ¢ MACKD PrSul | e AMS PREVTIOUS(0) FNNMAC:

241 u Mulgn NC_ L . MeAnS CURRENT (1) ENDMAC?

242 0 “aCkn "e_2 ME S CURRENT(2) FivNMA( 2

243 ¢ : HMAaCRN Tep . Mg rS CURRENT(7) FrnnNMAC?
RESULVFR =~ virect CTache Access ~155 Hanauler

286 0 ::FHTRY CACHF _Rel jabs

247 v ¢ AFF_ALU_OUT = MAME_TRAP(ZERU_EXIFND) OP CON_DO,

248 0 LUAD_DFF (TeMP)Y wiTH GFFSET; /x save trap */

249 0 ¢

250 ¢ ¢ PeSul b (A, ARl _TrAp); /% load cache »a/f

251 ¢ :

25¢ 0 & DEF_ALH_NUuT = 7ERU UR Te''y.

253 0 SOURCE (DFF_aLt_Ls_16) 10 MaMp _BUS(NAMF _TRAP)Y; /+ restore */
254 v ¢

255 0 : LUAD_ADKN (PEE_A) wT1h 0, /x cleanup %/

256 0 : NEF_ALH_0yT = 70y P CURKFAT(Y),

257 0 : LUAD (ACTGMULATURY wl il DFEFLFET, /% restore x/
258 0 PeTufy;

259 U :
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1
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Hargler = Necode

MACRC KTV e anS "CURRENT (4)
MAC O NIF_d MC ANS CURRENT(S)
MACKN TRACE_FL AL ME &S CURRFNT(S)
PAC KD WiF_PTR MeanS CURRENT(6)

HACRN RN TYPE MEANS  CUPREWT(6)
ACRD  MavE _[RAP_SAVE  MEANS  TpMP
Mal TuDex _HNasg M AnS NTF _1

ENTRY COrany_mIs3;

NEF_ALN_NyT =

MaMe _IFPAP(ZERU_EYTENN) LEFT_SHIFTEN(S) PLUS
LUAG_UFF (MTF_PTQ) WITH NEFSET,
Ludo_ann (NTF_PTR) wTTH AUN(NT_PTR);

EnTRY COMMDN_HMT35_A:

~
»

/o

/«

/K

gnoon

uoet

gyon

0Nl

G140

1ot

IRR Y

['ARR]

OFF_ALU_NT = ACC Nr 2FrN_Val,

LUAD_UFF (NTE_1) WIFH NEFGF,

LUAD_LEN (THACE_FLAGY "ITH LFNIREAD_TRACING),
CASE UM ACC_RYTE(Q) MASK ~Csa RUTATE(2):

= Short NDisplacement, Shnet Length, FP /
NRF_ALU_UT = 300 SIGN_LXIFuDN_LO_HALF PLUY FP2,
LLAD_UFE (QESULTY ~NITH LFFSeT,

FNDMAC;
FNDMAC ;
FNDMAC
FyDMAC
FuNMAC
EnunMacy
ENDMAC S

NT_PTR,

Lory_aflm (PESULTY WITh A0 _vIa_ufFSCRIPTUR_RUS(FPY,

Frgagndr,siony,
LeMS_oDY SL_SL_A+4%;

- Snnpt Nieplacemant, Shopt Lenath, SUP */
OFF _ALU_"yT = ACT S{na_g X1FuN_LU_HALF PLUS She,
LUAO_UFF (RPeSub iy “{TH FrSeT,

LisAu_oNy (PESull) wiTh aBu_vTa_uFSrRIPTUR_RUS(SuP),

FLIRIRHT, (MY,
LM a7 SE_sl_*aP;

= Snnrt Nisplace~ent, Snnet Lenatn, PoP +/
AFF_ALN_NMUT = ACC S[Ra_cXTsMN_LU_HALF PLYS PRP,
VA _UFF (PESUL |)Y wlTh (FFSET,

Luto_afi (PeSul 1) WiTn A0 _vTa_uEsSrrRIPTOR_RUS(PHP),

FLI(RIRNT, 860,
LUMG_SN I So_5L_35u39;

- g wiselacement, shgrt Lenath, bhaseg &/
OFC_ALN_NOUT = ALC LEFRT_SHISIFirrg) Awh CUM_PDNQ,

CTEST_IN_CC (NFF_ne_i,

AUl s _SL_A4LF ¢ ;

= fn~pt Njsolace-sat. lgny Leaath, FP A/
CEP_ALI_MIT = A0 S{np_ovE B_| G_tALE PLUS FP,

Lsf o0 Fr (ReBalliYy [Ty uFrse T,

oty (TS 0y e Ty A TA_F ol e IPTuR_BUS(Fi,
Floy e, 3¢ 0,

Dot a0 S (1t 3

- Short Displacement, Lorg Lenath, SDP =%/
NEF_BLN_0yT = ALl SEGR_EXTEWN_LU_RALF PLUS SPP,
LUAD_UFF (RPESULT) #LTi OFFSET,

LOdu_ADL (FESULTY #1TH AON_VTIA_DESCHIPTOR_BUS(SDLRP),

FLIU(RIGHT,S(6.),
LUt 62T Su_ Ll _AuR;

= Snart NDisplacement, laona Lenath, PRP a/
NEF_ALY_TuT = AQC SiGh_bEXTENN_LO_HALF PLUS PRP,
Luh_UFF (RESULIY ©iTh OFFRET,

L& _anw (RESULITY [T AON_VIA_DESCRIPTOP_RUS(PHP),

FIN(RIGHT,SIAN),
LONMG_GNTD SO_LL_AanP;

- Ng Uisolacement, Lona Lenygth, Based */
OFF_ALU_DUT = 8CC LEFT_SHLIFTFD(U) AND CUN_RQNG,
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332 1 TEST_TN_CC (OFF_Mt_v),
333 1 ¢ LT SP_LL_BASED?
334 1 :
335 | :1/4% |000 - laong Yisolacement, Short Lenath, FP #/
336 1 Feas [0 SCCYMYLATUR HSTANG OFF_ALYH WITh NTE_PTR CAN_LFNGTH(32),
337 1 NEF_AL YT = PIASFU_LFLGIY PL's WTE_PTR,
33 1 ¢ LUk _uFE (MIF_PIR) w114 BFFSFT,
319 1 @ bafo_an, (MIF_PIF) A4TTH AgN(MIF_P[P),
g 1 LU _GOTD LD _SL_F¥:
a4y Lo .
402 )} /% 10yl = Lana sismlacament, Short Lenoath, SNP &/
343 1 Py 17 ACTUMLL AT R a5 Tan O F _ALU WLTH nTE_PTR CON_LENRTH(32),
sad )} ¢ OFF _ALM_DUT 3 BjAaLF. _LFWRiM PLUS nTE_PTx,
545 ) ¢ Lt _oRF (PIE_PIR ) =T 1N NRESRT,
340 1 @ Ldlo_any (STF_PIR) ulad L i("IF_P([P),
47 1 t UM YD 3L SR
3as 1
34y | 174 1010 - L 3ng uisclacenent, jhart Lenath, PIP «/
359 1 Re o 10 AQCUMULATUR Nyl NFF_aLH w1 T wlE _PTR CON_LFNGTH(32),
391 1 @ NEF_ALU_NUT = RLASFO_LFaRIW PLNg NTE _PTr,
]2 1 : LOsu_bFF (NTF_PiP) ,TI NFFSFT,
83 1 LaAo_aln (S [F_PI%) w[Ir &)NHIF_PIR),
354 1 ¢ LgMe IO Lol _PuFf;
355 i
G0 | :/+ 10t - 1 gra pisnlacenent, 3hort Lenath, gased */
st 1 ¢ NEE ALyt = Nor LeFT_SHIFTFRO04)Y AND CuN_Ru0o,
353 1 TeSI_In_f¢ (OFF_Mc_n),
389 1 ¢ foTi LN _SL_JAanFns
3hy |
shi 1 /4 1Yyl = toma sisolacerent, Lon~ Lanuth, FpP #/
362 1 ¢ SES, U ACTUMOLATIR LT a e E AL W TH WTE_PTR CON_LFNGTH(32),
LI W ARE_ALO_DUTl = BLASFL_LFanly Ly L Te _PTR,
364 1 LoA _ufF (NIF_Bi1C) T PEFLET,
365 1 : Lo (NTE_PI™) J1IM 2y 1 (iF_PIPY,
3bo L ¢ [IRELISCUTLAN LA N AR S L
3AT7 L
468 1 /% 11Y) = Long Lisnlacement, Lona Lenath, SpP #*/
569 1 2 PEAD N ACCUMULATUP tSING NFF_aLY WITH NTE_PTR CON_LENGTH(32),
379 1 : AFF_BLN_AUT = A[ASFU_LFNGIH PLIIS NTE_PTR,
L2 U LUAU_UFF (MIF_PIR) wl M OFF3FT,
372 1 LUAD_ANN (NMIF_PIR) «l1% QuM{NTE_PTR),
373 1 LubMs 6010 Lu_LL_SuPi
574 1 2
379 1 /7« 1110 = Lama Disnlacemsnt, Lonn Lenatn, P3P =/
576 1 : PehAy 10 ACCUMULATLR M5T6 NFF_ALU MITH NTE_PTR CNN_LFNGTH(32),
377 1 : NEF_ALM_UT 2 RIASFU_LFWfRTH PLUS NTe _PTR,
570 1 2 | JAD_LTE (MIF_PIR) alTH NEFSFT,
379 1 Latu_niey (NTF_PIR) w14 AU IUITR_PIR),
B LIVENS B LubuGRTN Lo_LlL _F4P;
LY D -
382 | /% |1}j1 = lorg uisnlacement, Lona length, Based +/
383 1 ¢ AFF_a lI_NJT = ACC LLFI_SHIFTFDL4) AWD CUN_RQ00,
384 } 3 TEST_IN_CC (NFF_ME_UW),
3RS 1 @ Uty Lt _LL_cA3Fo;
RESULVER = i18S Hangler = Yo Uisolacement, Short Lenath, BASFD
3R 1 :SL_SL_RAaSeh:
389 1 3 OFF_aLN_TUT = Havg _TRA®(TERU_EXTEND) UR CON_D,
390 | 3 LuRD_OFF (MaMk _12aP_Save) “ITH UFFSET,
3o 1 s TE 9NI_CH Thufu N0 SU_BL_METRD;
492 1 :
393 1 DFF_ALLI_NuT = a0 88D CyN_FFEFF,
3194 | ¢ SUHRCE (OFF_aLYU_Ly_16) 1N MaME _BUS(NAME _THAP),
395 | : by _UFE (MC_2) WITh UFFSeT,
30 | 3 CaSE UM ACC_RYTE(ZY MaSk %00 ROTATE(3);
397 1y ¢
398 | /%« O = FP, 3P lnairect ¢/
399 | 3 PESHL vF (8, vAmF _TRAP);
400 1
401 1 NFF_AL_AUT = 7ERy OR Natc _TOAP_SAVE,
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QUURCE (NFF_ALU_LS_1h) 10 MaMp_BUS(NAME _TRAP);
PEE_ALY_NUT = 7ERy LR REFR_A,

LUMY_UFF (PESUL ) WLITH OFFSET,
Ludp_ANw (RESULTY #(Tn AN CENFGA) G

SU_SL_HRASch 1

/A

1

AEF_ALN_NUT = 7LRO UR MIF_1,
1 Jag (ACRUMULATUE) wllid NEFSFIT,
Lubl_afn (FEAR_&) ~ITH 0,

WH1lTh TRACE _FLAG,

TE LFo_LE_1¢ THe~n SuTy P _Se_a8K:

mase is a3 Jane / Tndirecy +/
AFF_ALM_O0uT = 7ERy R NAMp _[RaP_3AV(,
SUURCE (NFF_A&L1'_La_16) 1 HavtE_BUS(NAME _THAP);

SL_SI_WETH™:

/x (0

/x L}

CRFF_ALV_OUT = LITI6(ANEF) AeD ACC_HI,
LLZO_LEw (RESULTY WETH GFF;

OpF_ALU_NUT = &8CC LEFI_SHIFIFY4) Ok CON_U,
LU (BCCUMUL aTuR) wT1H NFF3FT,
CASE UM ACC_ARYTE () ™Ak fyd ROTATE(2):

Fr [naicact 4/

NEE_ALN_TUT = ACC SIGA_LXTENN_LO_HALF LEFI_SHIFIFD(]1) PLUS
LUAL_DFF (MC_0Y wiTh UFFSET,

LAY _ANr (MC_u) T anNulEP),

Ut _LFi (VCL9) wWiTH LFa(FP) CON_LENGTH(L, T,

LUMLGNTY Su St e TN _3;

QP Tadirect A/

FEE_&LU_NUT = AQC SERM_g YT IN_LU_HALF LEFT_SHIFTFRIL) PLUS
LUds_LFF ("Cot) WlTd LFeSeT,

Ludo_afy (AL_u) HiTa anulsn),

Lura_oFy (VB “Ta LF gD COM_LENGLGTHOL,INC)Y,

Lyt G0N S5 _SL_seTeh T,

RESULVER = MISS Handler - Mo Disrlacement, 3hort Lenath, QASEDL

q41
quc
q4a3
444
445
44p
447
448
449
450
481
452
4s3
454
455
456
4s7
458
459
460
461
462
S 4e3}
464
465
4b0
467
468
4hY
47u

I o S e S Tl )
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- Pase is 3 Mame [(nairect ¢/

NEF_ALY_NUT = ZERUS,
FUAY_GFF (RESULTY #ITn OFFSET,
LUMG_bNTN SL_SL_WETKRD_4;

Fb‘asﬁa is a3 Mame i/
DRE_ALY_NUT = 7ERGS,
LUAU_UFF (PESULTY wWITH UFFSeT;

SD_SL_WEIRD _1:

PEF_ALN_NUT = 7ERy UR MIF 4,
LOAy (8CCUMULATUR) wiITH OFFSEI:

NFF_ALU_NUT = LITIA(00FFa) AND ACC_HI,
LOAD_DFF (NC_0) WiTH OFFSET;

SD_SL_WETRN_2:

NFF_aLU_OUT = ACC ZERU_HT NR CON_O,
LOAD_OFF (NC_2) WITH OFFSgT,
LUNG_GOTN LCAD_#ELRU_BASF;

SU_SL_WeIRD 32

NFF_aLti_nyT = TERYS, '
LOAT_uFF (ReSULT) ~1TH UF§ESeT,
VuNG_LA T Sy _SL e TN _8;

Su_SL_WEIRD_dg

NFF_ALU_OUT = L[T16(4a0004) 01 NTE_L,
LUAOD_UFF (NC_2) wiThH OFRSeT,
SUMIRCE (PFF_ALU_Lo_LA) TN Miue _glS (NAME _TRAP);

EP,

S0P,
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ReSUl vF (4, (ALF_Trap),

NFF_AU_NyT = 7pR0 R Pe6_a,

LO&S_UFF (Mu_yg)Y #1Tn UFFReT,

Lodo_ ANy (NE_0) a1 T alyl<F,_a),

LOAD_LR o (MU_0) wiTe LTIF=ALILTT_LFGGIH(Y3)):

Qp-F_ALtI_ﬂuf = 7t.°=J gR "’L_Cv )

Lu2o_gOn (9£6G_4) ~TFH 0, /% See if it was a scalar n/
mem N, nagc J, Snac 4. mn_ctr) 0, /a RESOLVECA,UFF_ALL_LS_16) »/
ain Le a_w t, 1_in 1; /2 ann will he 0 if it hits =%/
NEF_8LH_Wl = 7ERy UR Patn _IFAP_SaVE,

SUNME UNEE_SLU_Lo_14) 1D Muvp _gUS(NARF_TRAP) ;

T -‘.C'J_))c
Ludi_any (ReG_8) T19 0,
TF i _wF_f TuEL N Sy " Tr_1; s+ if page mot in cache &/

SL_"EI=n_S:
DEF_aL_adT = 7.0 G0 sy,
Ly (alrgvulaTav ) (fiH B F s

LOAD_aNw (PESULTY WiTn aDN_vIA_DESCRIPTOR_BUS(NC_0)Y,
FLi(PIGnT,s15M),
FASE yM ACC_RYTe () MASn 41(CQ ROTATE(b);

000 = unsianed, ot Innexey &/
LURD_ANW LRESULT)Y #iTu AN _vTa_DESCRIPTUR_BUS(RESULT).,
FLu¢eGnT, 2R, :
LUNMG_G0IN SD_SL_"ETRD_14u0;

001 = Unsianed, [es is a lLyteral #/
LUAD_AON (RESULT)Y WITh a0N_vIA_DESCRIPTUR_BUS(RESULT),
FLI(RIRAT,ZERY),
NG sDTIN Sp_SU_ve kD _1ut;

019 = JUngigned, les is a Mame a/
Luty_a0i (RESULTY #ALTn aNu_vTA_DESCRTPTUR_RUS(RESULT),
FIIN(PLIGHT, 7ERD),
LONG_6OTO SD_SL_WEIRN_119;

011 = Unsigned, les is a Pgwer of 2 &/
LUBL_ADN (PESUlLT) #1Tn a0a_vTAa_DESCHRTPTOP _ByUS(RESULT),
FIMWREIGHT,ZERC)Y, :
Lub,_uNia So_st_=eInD_t11;

190 = siared, et inadexes s/
SL_WET«N_150;
Peay 10 ACCUMULATUR H3Tuh DESLRIPTOR WC_N COM_LENGTH(3?),
SUURCE (NESCRIPINK w0 _N)
T GFSINTETUR_ S (Mot _CACHE O INAWF _THAE) ),
LUBY_60y, (Ye_u) #fTe vy,
VMGG Su_Bl _mE T T .0

10l = sianed, (as 15 a Litergl */

Su_SL_seTwl_1ul:

/ x

REA) I0 ACCUMGL aTHR VSTiA NFEF_ALY W1Th NTE_PTR CNN_LFNRTH(32),
MEE_ALU_TY = ALASFL_LEMRTR PLIIS NTE_PTIR,

LUAS_ADN (MIF_P[R) oTfw o,

Pubig _ePEN Sy_sL_»_1u1_3;

1My = Diuned, Jes s a Hlame =/

Su_sl e Tib_t19;

Pl [0 3ClgMul w1, usY ﬂﬁ:_npu LT wTRE_PTR CON_LENATH(32),
NEE_Apn_Nnt = LpaaF, 1€ ns gty nTe_PTe,
l‘J'l.,'_ﬁ”l (u”.'-u|r.\| LT !\'

-

VRIS ] R BN U N Y

111 = 2itaren, jas ys 2 Pcaer At ¢ »/
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a2 1 Su_sL_meis=n_tit:

S4s | ¢ Gut ) [N AT GMur L Ta? NT LR MR ALH b TR WT2_PTR CON_LFLRTH(32),
Sny | PRE_AaLM_NyT = (A T, _uFniH O ty wTE_PTh,
Suy 1 Lada_aMy (MTE_D12) 11 00,

St | 3 [IEULAIESURTEA b S L YR I B O I

Sa¢ 1

S8 1 Su St _plun_TnND:

549 1 3 SulRCE (DESCRIPTNR «FSULT)

5%y 1 : Tu DF3CKRIPTUR_RUS(Marey _CACHE_2(NAMF_TRAP)Y) .,
SS1 1 : LuAy_aln (NTE_PT®) LTIH 0,

582 1 : CaSE CM ACR_RYTE(O) “aSa »80a QUTATECL);

583 1 ¢

SS4 1 :/x § = Intra Jhjact Pginter x/

595 1 3 SUllkCE (NESCRIPINE RESULT)

556 1 : T) DESCRIFTUR_AuS(MAME _CACHE_L1(NAME _TKAP)),
SS7 1 o OFF_BLN_NYT = aCC PLYUS RF3ULT,

588 1 : LUAL_UuFF (RESULT)Y WiThm GFFRET,

550 | LUAU_ADN (RESULT)Y wiThH ol j(<FSINT),

S60 L LUty LACCUMULATUR) ~TIH OFFGFT,

561 | RETRY S

S62 | @

S63 | 1/x | = aneral PAinter a/

SkY 1 SUURCE (DESCRIPINK wC_0)

565 t 3 Ty UFSCRIPTUR _RUS{NA™E _CACHE _1(NAIME _TRAP) ),
S6o | @ OFF_ALU_UT = 7ERY uR ML _u.,

S67 1 LGUAD_UFF (CURRFRT(7)) LT UFFSET;

S6d 1 ¢

ShY 1 @ Pad 2 _ad, (CIRRFLT (7)) » 1T 4ONINESINT),

S7u 1 ¢ Curte ALl @12 _To_uf 50200 _sTa%lEy;

571 | =

372 1 Pty _Fe (FLU,TYPEY » Th s (pPFSULT),

575 )1 ¢ LuMa G0N BERL v _| IaPS <R o _a_tMu_LOWE;

S74 4 s

575 1 :Su_st_a_t1gt_*;

57T 1 @ AP F_ALUI_T 2 ACF Ok (N _j,

577 1 = Lot _ufFr (MOt 1T UFF8.T,

STe 1o LadaLFm (NC_u) Y T LTIF«a  (LDN_LFIGETH(32)), i
579y 2 Fag 0 ACC_RMyTe (2 us. 3y2 PYTATE (1Y /4 IFS Sign x/f
SeG L e

SAL | /2y = Fositive TES sy

582 | 3 CulPy (Mo_2,MC_0),

Sa3 ] LONMG_CNTD ) _3L_»_Fuh_1;

S84 1

SAS 1 /x| = weagative Ig© «/

596 | AFE_ALN_DAuT = ACC ¥uP CuM_FFFF,

SR7T 1 s LBy _uFF {MT_1Y 1T CGFFSET,

584 | LLAG LT (MO_1Y w07 LTIRAC{LTT _LFafRTH(34)):
SRy 1

994 1 : OFF_ALU_NUT = OaF PLUs WOt

591 1 & Lo dFF (MUY T UFESET,

392 1 Lty a1 Rn_sl _»_Fun;

PALIE T B

594 1 sRu_SL_m_1Lt_Ae

59% {3 NRF_A 0 _"Nat = aCC Ne (20 _ 4.

5% 1 Lura_ufFF ) JFF

597 1 ¢ Lt _LF- )

5%~ 1 AR RV N

399 |

6Ny 1 sSu_si_W_t1in_»a;

6Nl 1 OFF _ALH_0YT = ALr Dk L7 vy,

602 1 : LUAU_OFF LNC_) WITH GFESET,’

603 1 VUAD _LEN (MC_LY wiTh LTIRRALILTIT_LFNGIH(36));
6Ny 1 3

005 | 18u_slL_=_Ful;

60 1 CUPY (M _2sC_ N2

ab7 |

608 1 1Su_3L _“_FnD_1t:

009 1 3 LUAD _UFF (Mu_v) YT JPRfiFNIRESHLT)),

610 1} Ludd_aNa (Mo_u) =T 43

611 1

612 | : NFFE_BLI_NyT = 1 1 T32(350800000wm) NR NC_0,

613 | LUdo_DFF (NL_0VY ~1Tm (FES3LT;
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elu |
olS 1 @ SOURCE (MESCRIPINS NC_N)
blu | 3 Tu UESCRIPTUR_RLSINAME _CAUHE 0 (NAMF _TRAP) )
617 1 :
618 1 @ SQURCE (DESCPI2IIR wC_1)
619 1 : Ty OESCRIFTLA_RUS(MAYE _CACHE ) (NAME_TRAP));
620 |
e”l | 3 ReAd [ ACCIMUL aTUR HSTwh DeSCRIPINR RC_2 CUN_LENGTH(32),
b2 1 3 SUMHCE (DESCRIPIDe TL2)
23 1 2 TE DFSPRTETOR_BUS (MAYE _CACHE _Z(watF _TRAP) )
524 1
625 1 QUHRTE (DESLP PTG RF3HLT)
oo 1 ¢ Ty UESORTFTUR RS UaME_CACHE LS (NAMF _TRAPY ),
627 1 : LUNG_GNTD L _V_R.SE _EMC_{ M)
630 1 :LOD_SL_BASEN: .
631 1 DFF_ALII_NUT = NaMp _TRAP(ZEPJ_EYIEND) OR ZERO_vAL,
6%2 1 @ LAY _VFF (MaMte _[RAP_SAVEY wTH OFFSET,
635 1 ¢ Ludy _LFH (MaMg _T9aP_Save) #ITn LEN(RFADP_TRACING) ,
634 | : Tr WAT_CE THFN GOTO0 Lo_SEL _WETRD;
5635 1 @
30 1 NEF_AL'I_NJT = 2CC 8~D Cu"_FFFF,
637 1 ¢ SyURCE (NFE_aLt_L3_t6) TN MaMe_pUS(NAME_TRAPY,
o3t | 3 LuD_uFF (C_2) =1Tn oFFSET,
639 1 CASL OM ACC_RYTE(2) ™aSKk ,80a ROTATE(3):
od40 1
bdl 1 1/« U = FP, 3PP Indirect +/
ede | RESULVE (A,AMF_TR8P);
643 |
bduy 1 : Bray JO ACCUMULATUR MSTaG NFF_ALY WITH NTE_PTR CON_LENGTH(32),
6dsS 1 PEF_ALY_NUT = BLasFy_LENGIH PLIS NTE_PTH,
b6 1 LUAL_UFF (MIE_PTIR) 4I[H OFFSFT,
ad7 1 ¢ LUurD_ANN (MTFE_PIR) wllH AuM(MIF_PTR)?
6dy 1 3
649 1 NEF_ALU_NUT = 7cPu ge MaMg _TRaP_SAVE,
oS0 1 @ QUIlE (NFF_aLU_tS5_ib) ™m NA“E_BUS(NAME,TRAP):
651 1 = TF LFa_oT_%¢ [HeM GUTO LD _SL_AFIRD_13
652 1 @
0S5 | 3 PFF_ALM_hT = aCr PLds nFu_d,
654 | @ LUBO_UFF (RESUN 1Y &(TH UFFSCET,
655 1 Luig_aNi (2zSULTY ~ITH a0u(FE_A),
656 1 : LuMa_uNIN Sy _§1_RalR=D_1;
87 1 =&
668 1 /% | = nmase is a ‘tame / Tndirect */
%9 1 CEF_ALU_AUT = 7c¢®, UR Nuvz | SAP_SAVE,
0bd 1 e CE (VFE_ALY_La_ih) 10 Ma¥p _plSINAAE _THREP);
hhl 1 ¢
ob2 1 sbLu_at _wE1=Dg :
6hd 1 3 NEF_ALU_AUT = LLT1s0agnEF W) auD ACC_HI,
bba 1 2 pudg_LEa (RelSull) o (Tn ufF:
665 1 3
bht | OFF_AL'I_NUT = A(C | cFI_SHIFIFLIUW) R CON_O,
b/l 1 Loty (ACCUMULATUR) wI1TH NEFSE L.,
bhY 1 3 FaSp Y ALC_RYTc(2) MaSk aCon PUTATEC(Z)Y;
o6y 1 &
70 1 /% 0O = FP [ngiract */
671 | @ GFF_ALU_NUT = BLr SESN_EXTFuR_LU_HALF LEET_SHIFTFL(1)Y PLUS FP,
672 1 Vatp_uFF (G _t) MITA CFFSET,
6735 1 : tudo_alis (SC_y) =1Ta afe(rPy,
674 1 @ Ludu_(€x (ML_8Y iTa LR TFT) CNM_LFRGTIHL, INC)
675 1 LuMS e n oSt eTan 2
b?o 1 3
s77 1 /2 ul = SuP Indirect &/
a7n 1 ¢ NRF_&Lh_NyT = ACr SlG_e ¥ IF a0 _1 O_rALF LeFI_SHIFTFur1Y °LUS SDP,
a7Y 1 Vg _UFr P _u) ALT aFESeT,
bR0 | Ludo_aly vien) mile w650, :
oRl 1 3 Luty_cFay et cp T LR i) COM_LEMGTHOL e INC),
afe | Lot gt e e 25
083 1 3 T
bRy | /2 |D - AAzse is A Vame lndirect */
6A5 1 : PeAi TN ACCUMULATGP USTuG NEF_ALU WITH wNTE_PTR CAN_LFNGIH(32),
686 1 : NEE_tLU_NUT = RIASFU_LFuGTH PLIS NTE_PTR,
6RT 1 : Ludy_OFF (NIF_P[P) allH NFF3FT,
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685 | ¢ LUBU_AGN (MIF_P(P) aTiH AUM(MTF_PIR)},

6A9 | LMz _uNTH Lo _SL_weTan_ %

694y 1 =

691 1 /% 11 = Rase 15 3 Mame x/

692 | QEAY [N ACCJMULATUR ISTMA NFF_ALIL WITH NTE_PTR CON_LFNBIN(32),
695 | OFF_ALU_NyT = BLASEY_LFaRTH PLUS NTE_PTR,
694 | 3 LUAG_UFF (NIE_PIR) wT1H NpF3FIT,

695 | 3 LUAD_ANN (MTE_PTR) wTTH AYM(NTF_PIP);

6% 1 :

697 1 NEF_ALU_NUT = ALC N CDNLD.

698 1 : LUSO_OFF (RESuUL 1) ¥WLlTi OFFSET,

699 1 : LUNG_GNTN Sp_SL_WeTrRD_1V;

moe 1 s

7NL 1 sLO_3L_~ET<P 13

702 1 : NEF_ALI_OUT = 8LC NMm Wiy

s 1 LB _GFF (TESULTY #1Th uFRFALT;

704 1

705 1 : ARE_ALU_NYT = LIT32(3ynkFyy0a) Anh NIF_1,
N6 1 : Luay (ALTUVULATUE) wlikh DFEFSFY 2

o7 1 @

0y 1 & NeF_AL T = Ze®y uR ACC_HI,

709 | LUAD_DFF (MC_0) wiTn uFrFSeT,

710 1 FogdGg_530TY Luty_wF 20 _3ASF;

711 1 ¢

712 | L 3L _WETwl_23

713 1 = Beau [0 ACCUMULATUR USTwA OFF_ALU WITH ~TE_PTR CON_LFNRTH(Y2)Y,
Tie 1 3 NFF_ALYU_AJT = RLASFU_LF AN PLIS wTh_HTK,
715 1 : L2 _UFF (MIE_PIR) 4TIk NFFa€l,

716 1 LUAG_aN (MIE_PIP) WTTH ALN(NIF _PIPR);

717 ) ¢

7t | ¢ OFFE_ALH_Dul = ALC 9O L0 _4,

7ty 1 ¢ P os_UFF (RESULT) wiTH uRFsgT,

720 1 3 LOMG_GNIA Su_SL_mET~D_%;

771 1 ¢

722 1 sLo_SL_relnt T

723 1 AEF_ALU_NUT = ALC N U0 _ue

724 1 LuAri_GFF (%eSub i)Y »Tm FrieT,

/175 1 @ bulin Pin g, 51 _«gteh 45

RESULVFR = 1SS Hangler = Mg tisclacement, Lona Length, RASED

723 1 :SD_LL_RAREN; .
729 1 : NFE_ALU_NWT = Ha”g,1°ﬁp(2i°U_EYTEND) OR CUN_D,
730 1 ¢ Ludy _uFF (NAME_ 4P _Save) “iTh OFFSET,
731 1 @ IF HOT_CC THE~N GO0 St LL_WETRN;
732 1
733 ¢ ¢ OFF_ALH_NUT = ALC AND CUN_FFFF,
734 1 @ SUIRCE (NFF_ALYU_LS_1A) 1N NAYE_BUS(NAME _THAP),
735 1 LUOBD_OFF (NC_g) WITH OFFSET,
736 1 3 FASE UM ACC_RAYTET2) MaSk »R0A RUTATE(3);
737 1 ¢
738 1 /% 0 = FP, SNP [noirect s/
739 1 : R SOLWF (A,wbiaF _TrAP);
7490 1 @
741 1 NFF_ALU_NUT = 70y UR MaMe 1RAP_SAVE,
T42 1 3 SUURCE (AFF_ALM_LS_L1A) TN NAME_BUS(NAME _TRAP);
743 | ¢
744 1 : NFF_ALD_NUT = 7ERPO JR Peh_A,
745 1 3 LUAD_OFF (PESULT) WlTm UFFSET,
74 1 ¢ LUBD_ANPY {(RcSULT) wW[iTr ANNIRFG_A);
747 1 ¢
748 | :SO_LL_RASED_t:
749 1 : OFF _aLt_NJT = TeRy Uk MiF_Y,
70 1 : Lusy (ALCUMUL ATOR) aTlw OFFSFT,
7S1 1 LadD_ale (PER_A) aTIH 7, R
72 1 3 LT TRACE_FLAG,
783 1 & TR LEL_LF_T2 [re® Guly SN_1L_ARK?
754 1 ¢
764 1 /4 | - case is a wame / Indirert »/
756 1 : NFF_ALI_DUT = e g ‘et TRAP_SAVE,
757 1 @ Sl CE (NFE_ALM_LS_Le) TN Hang_gH3 Gwbwf _Trapl,
756 1 : Lubu_oli1D Rl el 1,
1

759
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760 1 :Su_LL_“ET&EnN:

6 1 3 MER_ALY_BRT s oar Zeri_ml NRoCNL_G,

The 1 : PUB_0FF (M0 _¢) i Th GFFSe T

1#3 1 :

764 b sSo_LL_WETrD_1:

765 1 = DEE_ALN_0LT = TReaS,

766 1 : Lud_ufr (SeSULIY ™iTw GFERe Ty

767 } 2

7TH8 1 $SL_LL_ mcTei_3:

Ty 1 @ SLPO BT CTOYLLATLE NGTen OpF ALl W] TR i Te _PTh LON_LFanTH(T2),
7T7¢ 1 AFFE_SLN_gT = Vi AsFa _(FLATw Oy T _PTH,

7711 LUro _FF {VIE_PIEV Y LTt R sFy,

772 1 : Lot 20 (TE_20%) T noti(dF_PIRY,

775 1 ¢ FaSp gh A0 _ 2y T (1) “aa AN RUTATE(L); /% lematn is a name 4
774 1 :

775 1 :/x y = Larath is o Literal a/

776 1 : m‘-»‘_m_w_n._,r = A ’r_f-.'.“_‘-"! N Cr‘.:.‘__u,

777 1 : PUAL_UFF (L_u) 1 Ta nFee, T,

178 1 : LCP s o1 Sl _EThn_12;

779 1 ¢

TRY '} /% | = Lersth i35 a .ana sy

781 1 NEF_ALI_DuT = ACT ZERU_RT O CAN_EGODGOOQN,

782 | : LUAG _UFF (WC_0) WiTH UFFSET;

7R3 |

7RY ] :SO_LL_WETRM_3:

785 | = OFF_ALU_T0T = 8CC ZtPu_LO AnD CUN_FFFQFFO0U, .

786 1 : TF UFF_EN_N THEN 6NTO SO_LL_MWEIRD_u; /% 1f type < 1S *»/
JRT 1

788 1 : AFF_ALU_NUT = LIT32(9000F0N000) OR CON_D, /4% use type 15 2/
189 1 : LUBS (ALCUMULATOR)Y wI[H OFFSFT:

790 1

791 1 ISO_LL_WETHRD _4:

792 | : NFE_AL't_NuT = aCC 7EPU_LN LEFT_SHIFTED(2) OR NC_2,
793 | LUBY _UFF (vC_¢) WITm UFFSET,

194 | : LOMS_GOTY 1LDAY _wFRu_is85F;

197 1 sLu_tL_RasSgD:

198 1 ; NEE_ALINI_NUT = Nate TRAP(ZERY_EYIEND) UuR ZEPO_VAL,
’99 | Lofru_uFF (MaMg _[PaP_SAVEDY Y[ TH OFFSET,

ing 1 o Losy_LFr (MaME _TPAP_SAVE) «ITH LEN(REAN_TRACING).,
iny 1 TR UGN _CC THFEMN GNTD Lu_LL_METKN;

s0e 1 -

303 1 ¢ CEF_ALI_NUT = ACr aAnd COM_FEFF,

304 1 oz SUNRPE (OFF _aLU_LS_1h) 1N MAME _SUSINAMF _TrAP),
ins o LUl _UFF (NL_E) mLTr UFESeT,

3N 1 2 CASz uM ACC_8yTe(2) MaSKk y%ud POTATEC(3)Y;

307 1 ¢

308 |/« g - FP, 3N [ngirect */

NG | o PESGLYF (a,380F _TRAPI;

310 1

31T 1o PEAD [N ACCUMULATUR STRE NFF_ALI WITH NTE_PTK COW_LENGTH(32),
312 1 : CFF_ALU _PUT = RIASED_LFNGTH PLUS NTE_PTR,

315 1 ¢ VUBY_UFF (MTE_PTR) »T1H NFESFT,

14 1 @ Luro_ a0k (MTF_PIR) 4TTH AUM(NTF_PIR):

315 1

3le 1 NEF_ALY_NUT = ZERG UR MAMp _TRPAP_SAVE,

317 1 @ SUHRCE (UFF_ALU_L 5_LA) TN MuaMp_BUIS(NAMF _TRAP),
IS 1 TE CFn_GT_%2 IHEM RJTH (D_LL_wELRD_¢3

319 1

320 1 OFF_8 0 _ 1T = ACC PLYS wFG_As

421 1 : Lufy 0FF (SESULTY ™MITh uFFSET,

322 1 @ Vol _af (ReSULTY =iTe, e twFi_ad,

325 1 ¢ LUty u0T) SD_LL_FAIEN_1;

324 1 ¢

325 | /2 1 - nagse is a vama / [ndirect &/

370 1 3 CREF_ALU_WT = 7P gl Mang _[PaP_SAVE,

327 1 3 SUTRCE (MFF_ALY_LS_1R) 1N tigMe _KUS(NAME_THAP),
326 1 Pt o oY Lyl _ae el _v;

529 1 3

330 ) sLu_LbL_wgTrfi:

331 1 CEE_ALU_N0T = 8CF Ze0_nT M CNN_G,

332 1 Lok _UFE (ML2) wiTh uFFSeT;

$13 1 ¢
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834 1 sLu_LL_veln™_t:

a3% 1 ¢ BeAy BN ACCOMULaTH? BSTAG OFF_ALU WITH &TE_PTR CON_LFNRTH(32),
836 | ¢ OFF _AUI_DUT = BIALEL_LEwBIH PLUS MNTe _PTR,
4317 1 VUBY _JFF (NMIF_PT@) WITH NFF3ET,

4is 1 2 Lutio_nl (MIF_2§2) LTiH AQU(MNYF_PIR);

#39 @

S0 1 sl u_LL_METRi_21

3141 1 @ DFE_ALN_IuT = ACP D% 0T _uy,

ddde 1 3 Lary_ofFr LBESULT) (T UFFSReT,;

Jas 1

Bad | 2 NEE_LLU_yT = 7820 0 MF_Y,

345 | @ LUy (ACTUMULLTDS) ~TIH NPrFSFT,

tlde 1 3 Lot G001 Sy Ll e T=0_2;

RESULVFIE = MIS58 Hanmgler = Short Displacement, Short Length, 4BR

d449 | S0_SI AR

850 1 : NFEF_ALU_TUT = LiT1A(RONFFyY ALD ACC_MHI,

851 1 3 LUBD_LEd (RESULLIY WITH uFF,

852 1 : LUBD_ADN (RESULT)Y W T ANNCRESULT):

853 | :

B854 1 :S0_SL_ApgP_1:

859 1 NEF_ALU_NUT = BIASFU_LFNGIH TUN_LENGTH(32) PLUS NTE_PTR,
8Se6 1 : LOAD (ACCUMULATUR) NTTH NFFSFT, .
857 1 LGy _AaO (MIE_PIR) wlfH 0,

858 1 CASE UM ACC_RYTp(G) MaSK »1C? ROTATE(e);

459 | :

860 1 /% UNQ = Unsigned, ot [naexed */

861 1 SUNRCE (DESCRIPTIOR RESILT)

86e | TU ULFSCRTPTSR_RUS(MAVE _CACHE_O(NAME _TRAP)),

863 1 OFF_ALY_NUT = RIASFL_LENGTH CUN_LENGTH(0) OR RESILT,
864 1 Luap (ACCUMUL ATUR) wTiH OFFSFI,

86s 1 : LUbU_AON (PeSULTY “LTH afn_VIA_DFSCRIPTUR_RUS(RESULT),
860 1 @ FIW(R]IART, 2ERW),

867 | : RETURN?

468 1 :

869 | 1/» 0] = unsiynel, [ES 15 a Literal =*/

876G 1 Ludy_AUN (RESULTY MiTw AN _VTA_UESCRIPTUR _BUS(RESULT)Y,
371 1 FIN(R{GHT, 7P, '

472 | : LURi _uOTN SO_SL_AnR_141;

873 1

874 | :/x UutQ - unsianed, [FS 15 3 YName «/

3875 | : LUAD_ANE (RESUL Y YITo afy _vTa_vESCRIPTUYR_RUS(RESUI TV,
476 1 FIN(RIAAT,Z2L2CY .,

8477 1 : LuMs _GOTO Sp_SL_4-9_110;

876 1 :

879 1 /% Q11 = :rsigned, 1FS 15 a Power nt 2 &/

8RU 1 LOAD_ADON (ReSULT) #iTH anuw_vIA_DESCRIFTUR_BUSIRESULT),
8A1 1 FIU{RIGHT , 2R,

8RZ2 | LUSG_GOTN SQ_SL_A3R_1411;

B8Ry 1 :

HR4 1 3/% |00 - Signed, Not Indexeqg r/

B8AS 1 SUHIRCE (NESCRIPINE RESNULT)

8Re 1 ¢ TO YFSORIPTUR_RUS(MAME _CACHE_0 (NAME _TRAP)Y),

B8R7 1 AFF_ALI_0OuyT = ZgRy YR PeSULT,

8484 1 : LUAD (ACTUMULATUR) wITH PEFSFT,

8RRy 1 : RETURN;

8y 1 :

B8] 1 :/% 0] = sSianed, [F3 is a Literal /;

8% | Svu_Ll_239_ 191

8393 1 READ 10 ACCUMULATUR DSTHG NRE ALl W[Th PCLA0M CUN_LENGTH(32),
G941 ¢ ARF_ALY_NUT = ACC Nx (FrDN_Val,

5Q5 1 Luad_oNTY F_VEF_TES_ LT,

89% 1 :

897 | /¢ Jly = 3iuned, [FS5 is a Mame a/

898 | sSUL_SL_8zR_110;:

89y 1 PEB TN ACCUMIL AT 4R IISTWG OFF_atl wITh PCLAUMN CUM_IENMGTH(32),
900 1 NFF_ALU_NUT = ALC DK JFxN_vay,

9nt 1 LOEL,_GNTA F_VEC _TeS_Mave:

90 1 :

903 | :/% |11 - Signed, IF5 is a Power of 2 */
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904 1 :SL_SIl._AgR_111t: .
905 1 : OEAD TN ACCUMULATUR USTiG NFF_ALY WITH PC 80N CON_LENGTH(32),
906 1 : AFF_ALU_NUT = ALC OR (EnO_VaL,
907 1 : LOMGLGNTD E_VEC_TES_PwR2:

RESULVFR = MISR Handler = Logng Uisplacement, Short Lenath, ARR

932
933
934

AFF_ALU_DUT = 7eR0 R NIF_Y,
LUsw (BCFrUMULATYR) wTid NFFSFIT,
LJN, 601D Su_3L_40F;

910 1 :LG_3SL_FP:
91L 1 NEF_ALU_OUT = ACT PLUS FP,
212 1 LOAS_OFF (RESULT) WITH OFFSET,
913 1 LUAD_AON (RESULTY W1Th AON_VvIA_DESCRIPTUR_BUS(FP)Y,
914 1 FLIU(RIGNT,SEIGN),
915 | LUNG _GNTY LO_SL_8bR;
916 1 :
917 1 :LU_SL_SULF:
918 1 NFF_ALU_TUT = ACC PLUS shp,
919 1 ¢ LOAD_OFF (RESULIY WITh OFFSET,
920 1 : LUBD_ATN (RESULTY wITh afy_vIia_OFSCRIPTOR_BUS(SDP),
921 1 FI'NW(RIGHT,S1IGN)Y,
922 1 : LUMGLOTO 1 _SL _AnP;
925 1
924 1 LL_SL_PBHP:
925 1 AFF_aLt_0uT = aCC PLUS PAP,
926 | 3 LOAU_UFF (RESULT)Y WlTh UFFS:T,
927 1 : LUAD_ANk (RESULEY WITH a0N_vIA_UESCRIPTOR_BUS(PEP),
928 1 @ FIN(RIGHT,SiGN),
929 1 : LUNMG_GOTO LD_SL_&uR;
930 1 3
931 1 :LD_SL_AaB%:
1 e
|
1 3

IESULVER = MIS5S Hangler = Snhort Misplacement, Long Lenath, ARR

937 | :Su_LL_43rR:

938 1 @ READ TO ACCUMULATOD® USTRA AFF_ ALY WITH NTE_PTR CON_LFNGTH(32),
9%y 1 NEF_ALYU_NUT = RIASED_(LENRTH PLIIS NTE_PTR,

940 1 : LUBO_OFF (NTE_PTR) wITH NFFSFT,

41 1 3 LU8O_ANN (MFE_PT?) alfH AQM(NTE_PTR),

42 1 rase oM ACC_AYTEC(LY MASK 4RO ROTATE(3); /* lengrth is a name »/
943 1 :

QU4 | /% Y = Lennth is a Literal =/

Qa9 1 NFF_AaN_ayT = ACC AaD CUN_FFFFFO0O,

946 1 @ TF UFF_WFE_0 ThFm ,NTN We TRD _LeM_TYPE;

Qut 1

948 1 :S50_LL_AauR_1i:

94y 1 : NESARLE _AQN_"RTIF,

950 1 : NFE_ALH_NGT = ALC 7cPulrT Nw LON_O,

9S1 1 @ VUAU_LF (PESULTY w]lTH UFE:

952 1 =

9853 1 : LUy UFF (TEMPY NITh aONCREFSULT) S

¥S4 1

98% 1 TAR[VISIALE,

955 1 OFF_ALU_OUT = ACC 7ceRU_LN LEFT_SHIFTEL(2) NR TEMP,

987 1 : LUAC_AON (RESULIEY #1Tn uFFSET,

958 1 FUNG_GNTO SH_LL_ARR_?;

459 1 3

9h0 1 /% | = Len~th ig 3 dame ¥/

Ye1 L 3 OEF_ALN_OUT = A0 ZERU_LN AxD CUN_FFFOFFOUL,

9he 1 ¢ Tf GFF_tﬁ_n ThFN G L _MaME s /x if type < ]S */
965 1 = ,

Jbd 1 @ NEE_ALM _OuT = LIT32(Aa00ragnyne) DK CON_D,

965 1 LUAD_UFF (TEMP) #jTw UFFSET;

960 1 =

967 1 : AFE_ALL_NUT = A f 7eRu_rl Nk TFaP, /% use tvpe 15 »/
9hy 1 3 TUAD (ACTUMIILATUR) ~TTR DNFFSE(? :
969 1

970 1 L _MaMp_1:

971 1 = NEF_ALD_NUT = ACC TeRE_KT Tk (NN_80000000,

972 1 ¢ LunD _UFF (NC_v) »1TH UFESe T,

975 1 LUNG 0TN weThD_L _T_2;
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974 1 ¢
975 1 ¢
970 1 :Su_Ll _apB°P_2:
977 1 DpF_al_NuT = 7ECU 4P MIF_1,
974 1 : LAY (ALNUMULATUR) aTiH NFFLHFT,
97y 1 3 T GM LNTY Su SL_AsR_1;
YAy 1 ¢
YA 1 seeTeD _LeM_TyPr:
9RZ2 | ¢ NEF_ALY_ YT = 300 7eR0_N AnD CuM_FEFOFFQU,
9R3 | TP OFF_c V0 TrFi 010 weTan_L _T_1; /% i f type < 1S o4
Ry | ¢
LS 1 AFE_ALU_OGT 3 LiTa2( M fuFgny0,) Ok CAN_O, 74 use tvpe 19 o/
986 1 Lusu _UFF (TEYr) ~3Trm ©FFRET;
987 1 = ‘
97y { 3 NEE ALY _ DTz AL TR _idl N TEMP,
CLL I Ludy (ACTuMUt aTuR) A TTH NEESF TS

RESGLVFR = %MT3S targler = 2hoart Misolacement, Long Lesnath, ABR

9%9 |
91 | WETKRD_I_T_1:
962 1 NEF_ALN_NYT = ACL A0D CuM_FFFOFFOU,
993 1 : TF OUFF_EA_D THF .y uNIN SO_LL_AsR_1;
994 | :
995 | @ NEF_ALU_NYT = AL 7eRu_nl OR CNN_U,
39 | : LUAD _UFF (NC_0) WITiH OFFSET;
997 1
998 1 WEIKD_L_T_2:
999 | NDLSARLF _AuN_wWKrITE,
1000 | 3 NFF_ALYU_NUT = 8CC ZERu_Al NR CNN_O,
tooy1 1t Ludu_LEN (SFESULE) WITh UFF;
1002 1 : .
103 1 3 LUAD_UFF (TEMPY WITH AaOn(RESULT):
1004 1 3 A '
1005 1 : TNRIVESIQLF,
109 1 : OFF_AaLU_NUT = 8CC ZERU_LD LEFT_SHIFTED(2) AR TEMP,
1007 1 : LUAD_ATN (RESULTY wiTH UFFSET;
19n0d 1
1009 § 3 OFF_ALU_NUT = ZePRy uR MIF_1,
1010 1 ¢ LU’ (ACPUMBLATUR) T W NFFSFT:
1011 1
1012 1 LOGO_ATNN (RLSUL 1Y W Tn aNv_yT4_DFSCRIPTUR_PUS(RESULTY,
1013 | : FLU(RIGERT,SIGN)Y, ’
1014 1 @ CARE UM ACC_RAYTrfuw) MASKk HICH RUTATE(0);
1015 1
1016 1 /% 00U = Unsigned, nNot Indexay a/
1017 1 LeAD_AON (PESULTY 1 Th wNn_via _DESCRTPTUR_RUYS(RESULTY,
1018 1 : FIN(RIGRT, IEP0),
1019 1 : LuNM GNTN = IRD_L _T_1ya;
1020 1 ’
1021 1 /4 (01 = Unsianed, IES is a Literal «/
1022 1 : LUBU_ATN (PeSul 1Y H3iTi a0 _VvI1A_DESCRTIPTUR_RUS(RESUL 1),
1025 1 : FIDLQIGHT, 2ERU)Y,
1024 | LONG_GDTN =mEIrD_L _T_'0t;
1025 1
1026 1 /% Yl = Unsigned, IFS is a Mame &/ )
1027 1 : FUA)_ANN (RESULT)Y Wi Ty AﬂJ_vlA_DESCRTPTUP_BUS(RtQULI)q
1ues | : FIU(RLIGAT,7eR0),
102y .1 3 LUMG_GATO e TRD_L_T_110;
1030 1 :
1031 1 /74 yll =~ Unsigned, [FS 18 3 Power af 2 %/
1032 1 : LOAD AN (RESULEY NIT A0_vTA_UFSCRTIPTOR_RUS(RESULTY,
1933 1 EI'(RIGAT, 2¢RL),
10%4 1 ¢ LubG_enNIY METRA L T_ 111
1035 1 ¢
1036 1 /% 19y = Sigred, “Nng ]Indexeg x/
1037 1 sWEIRN_L_T_t19n:
1038 1 SUNRCE (DeSCRIPINN C_N)
193%9 1 ¢ T UESTRATPTLS _AuS(Ma 't _CALHE _UfNAME _TRAP) ),
1049 1 : TRE MY 2 BiASE ) LFOSTH COM_LEMETHIO) N NC_0,
10411 3 LAy (A0CuMn T2y [ NEESET,
: Luta_ad, (M F_PRy 1= on,

10ue 1
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179

180

= mI38 Hanglar = Short NDisplacement, Long Lenath, ARR

TEST_TA_CC (OFF_SIGr_EQ_1),

GOTU WELIRD_L_T_tMu:

/x |0] = Sianed, IES is a3 Literal #/

WETRD _L_T_tu1:

READ 17 ACCUMULATUR HSING OFF_ALU WITH NTE_PTR CNN_LENGTH(32),
NFF_ALN_AUT = BIASFO_LFANGIH PLUS NTE_PTR,

LuBD_aON (NIE_PIR) &ITH 0,

LOM_uDT9 L _VEC_TES_LIT;

/% 110 = signed, IF3 15 a Mame
WETIRD_L _T_110;

(¥4

PEAD TN ACCUMULATUR USTHG NEF_ALU WITH NTE_PTR CNN_LENGTH(32),
NEF_ALY_DUT = RIASFY_LFWGIH PLIIS NTE_PTR,

LU0 _aliw (NIE_PIR) wulliH 0,

LONG_GNTN | _VEC_TES_MaMg s

/x |11 = Signed, [FS is a Power ot 2 #*/
SRETRD_L _T_1113;
PEAY TN aCCTUMULATUR YSING NFF_ALIN WITH NTE_PTR CON_LENGTH(32),
DFE_ALU_QUT = 31a3Fu_LENGTH PLUS NTE_PTR,

Lafp_ann (NIF_PIR) sT(4 n,

LUNG_GATN L _VeC _TeS_PuPg:

WNETRN_| _T_Fn;

SGMRCE (PESCRIPINY <FsULT)
TO DESCRATPTUR _BuS(HAME_CACHE _3(NAME _THEP)) .,
TE CP TrFa gNI0 4 TRn_L_Ma*e:

OFF_ALY_yT = 7eRPy u® ReSuLl,
LUdy (ACCUMBLATLR ) oTir OFFSF,

PETURNG

NETRN L _NAME s

NEF_ALY_NUT = ALC N N0,
LUAD_OFF (TEMPY w]TH UFFSET,

SUNIRCE (PFF_ALIJ_LS_16)

IO MaME _ulISfyamME _TRAP),

LuNG_GOTA LEMN_T5_A_ dAHF;

-~ #1595 Hanaler = lLonz Lisrmlacament, Lona Length, AUR

Lo_LL_Fe:
AFF_ALY_AUT = ACC PLUS
LUAD_OFF (RESULIE) ¥1TH
LUAu_aNN (RESULT) 21TH
FIRIGAT,SIGHY,
LUt _LbOTY Lou_Ll _aas”;

LD_LL_SLP:
OFF_ALU_NUT = aACr PLIS
LuAo _OFF (RESULITY 9[Tw
LUAY_ADNN (PESULT)Y W]TH
FIU(RIGHT,S1IGN),
LUMNG _60TT Lu_LL_23R;

LD_LL_Pu®f:
NFF_ALU_NYT = ACC PLUS
Luan_OFF (RESULT) WITh
LOAD_AON (RESULT) @ TH
FIN(RIGHT,S1GNY,
LUNG_GOTPR Lu_LL_Aa3R;

Lu_LL_AnR:

FP' .
UFFSET,
ATn_vTIA_DESCRIPTUR_RUS(FPI,

S0P,
UFFSET,
ANDN_VTA_DESCHRTPRTUP_RUS(SDP),

PRp,
oFFSse T,
sNN_VIA_DESCRIPTOR_RUS(PUP),

NFE_AL_NUT = 2p24 uf NTF_1,
Ludy (ALCUMULATOR) aT[H NEFRSFT,

Lumo 6D QoL _AnR;



4,428,045
181 182

RESULVER = MI3S Hangler - Vector = dase is tncachable = Simple Lenath

1112 1 ;E_VEC_TES_LIT:

1113 1 LUBO _UFF (NC_0) #IThn JPLCLEN(RFSULT));

Titd 1

111s 1 NFEF_ALY_TUT = LIT32(3400000004) OR NC_D,

ti1e 1t LUAD_UFF (MC_0Y wITH OFFSET;

117 1 :

1118 1 SOURCE (NESLRIPTNAR wC_n)

1119 1 TU VESCRIPTUR_AUS(MAME _CACHE_O(NAME _TRAP)), .
1120 1 CASE OM ACC_ByTe(2) MASK R0 ROTATE(1); /% IFS Sign
1121 1

1122 1 /2 ¢ - Positive €S &/

11273 1| NEF_ALU_DUT = AL Ox (00,

1124 1 : LA _UFF (NC_1) w[Tn OFFSET,

1125 1 LUAO_LFN (MC_L) wiTe LTIERALICON_LENGTH(32)),

1126 1 .: LONG_GNTO F_VEC_LUAD_WC_1;

1127 1

1128 1 /% | = Negative [ES #/ .

1129 1 : OFF _ALN_NUT = acr ¥YOR CUM_FFFF, /x complement %/
1130 1 LUAD_OFF (ML_L1) WITH OFFSET,

113%1 1 LUBD_LFY (NC_1) ALlThH LITFReL (LTT_LENGIH(34)):

1132 1

1138 | = SJMRCE (NFF_ALY NjiTH wC_1)

1134 1 : T UFSC=TPTLR_AYS(MAME _CACHE_L (NAMF_TRAP) ),

1136 1 e F_aL_N0T = AF PLas w1, /* ahg(IF3) */
1% | : LUt _UFF (NC_L) W[TH OFFStT,

1137 1 Ludy (ACCUMULATUR)Y LTTH AFESFY,

1133 1 LoMo NI F_VEC_F.in;

RESULVER = MTSS Hangler = Vector = 33se is tncachable - Simple Lenath

1140

L sF_YEC_TeS_MaMg:
1141 | LUBY_UFF (NC_u) w([TH JPO(LFENIRFSULT));
1142 1 .
1143 1 AOFE_ALH_NyT = LIT32(34%0000u0g) NR NC_N,
1144 | : LUBD_UFE (MU0 wlTH (UFFSET;
11as 1 @
1lde 1 : RANRECE (NESCRIPINR WL _N)
t1d7 3y 3 Tu UFESCRTIPTOR_FUS(MAME _CACHE _0(NAME_TRAP) )}
1143 1
1149 ) AFF _ALU_AYT = ACr AR CNM_0,
1150 )} ¢ LA _UFF (NC_1) #iTh UFFSeT,
1151 1 : LIBD_LEN (NMC_1) wlTi LTTFRALCLTIT_LFNGTH(R6) )
1152 1 :
11853 1 :F_VEC_LUuAL_WM_t:
1154 1 SUHKRCE (DESCRIPTOR NC_1)
1155 1 : TO URSCRIPTIR _BUS(MAYE _CACHE_1 (NAME_TRAR) )
1156 1 :
1187 | :E_VEC_FiDd:
1158 1 : SOVRCE (DESCRIPINK RESULT)
1189 1 Ty OFESCHTPTUR _BUS(MAME_CACHE _3(NAME_TRAP)),
1160 | LUNG_GOTY NETRND_VECTNR;

RESOLVER = MISS Handler = Yector - dase is Encachable - Simple Lanath

1162 | E_VEC_TE3_PiR2:

1163 1 3 ONFF_ALU_NUT = MaAME _TRAP(ZERU_EXTEND) UP CON_D,
1164 1 LUAU_OFF (NAME_TRAP_SAVE) WLTH OFFSET;
1165 | :

1166 1 : OFF_ALU_NUT = 8CC DR CNN_U,

1167 1 LUAD GFF (MC_1) WITH UFFSET,

1168 1 : LOBD_LEN (NC_1) "ITH UFF,

1169 | : CAaSe UM ACC_RYTe(3) ™Mask a184 RUTATE(S);
1179 1 ¢

1171 1 /% Shift Q = 7 =/

1172 1 : AFE_ALNI_NUT = 7¢RY UR ACC_MHI,

1173 t LJAQ_GFF (TWNDEX_MAME) WITH OFFSET,

1174 1 2 LUOMG_GOTN CHFCX_HaRpD_vF(:

1175 1 @

1176 1 /% Shift 4 = |§ &y

1177 1 : LUuMG_GRTN F_VEC_PaR2_EME?

*x/
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1178 1 ¢

1179 1 /% Shifr LA = 23 «/

1189 1 : LOMG_GNTN F_VEC_PuPR2_khL:

118} 1 ¢

1182 1 /4 Shifg g4 = T1 «/

115 | E_VEC_PaRZ_END:

1184 t LOAU_USE (NMCL0) ™1Ti JPO(LFNIRESULT)Y;

1185 |

1186 1 AFF_ALU_UT = L T32(M409nynuny) OK NC_0,

11R7 1 : LIAD_OFF (MNC_U) wlTH OFFSeT;

11R8 1 :

11R9 1 ¢ SUIRCE (DESCRIPTAR aC_0N)

1160 1 3 TO DESCRIPTUR_SUS(NAME _CACHE_O(NAME _TRAP) )

1191 1 :

1192 1 : SYUURCE (NESCRIPINK NC_1)

1193 1 T USSCRIPTUR_AUS(MaME _CACHE_1 (NAME _TRAP)Y),

1194 | NFF_BLII_NUT = ZER0 uR Me_d,

1195 1 ¢ Luad (ACTUMUILATUR) «[TH OFFSET,

1196 1 : LUNG_GOTN F_VEC_FaD;

RESULVFR = 4I5S Hanaler = Vectnr - nase is tncachable = Simple Lenath

1198 ) :CnfLK_HaRy_vFLC:

1199 1 OFF_ALY_NUT = ZERuU uR TNDEX_NAME, .

1200 1 RESOLVE (A,UFF_ALU_LS_1¢); - /% Let Index into cache */
1201 1

1202 1 CuPyY (MC_u,REG_AY;

1203 1 :7/x TF LEN_LF_32 THEM GuTu LFH_UK;

1204 1C:

1205 1C: 1 QA (ACCUMULATUR) STTH JPD{LEM(NL_0));

1206 1C: ’

1207 1 NEF_ALU_NUT = ACEC PLUS NC_O,

1208 1C: LUJAD_OFF (NC_u) WiTH OFFSET,

1209 1iC: LOAD_ANN (MC_0) WITa A0N{NC_0)7F

1210 1C:

1211 1C: OFF_ALU_OuUT = ALASEO_LFWNGITH REV_MIMUS NC_0U,

1212 1C: LOAD_OFF (NC_v) WITi UFFSET,

1215 1C: LUOAD_LEN (NC_0Y WiTi LTIERALICON_LFNGTIH(32)),

1214 1C: LOAD_ADN (MC_0) WITo AONINC_0)?

1215 1C:

1216 1CILEN_OK:&/

1217 1 : OFF_ALU_NUT = ZERY OR TuDgX_NaME,

1218 1 ¢ LUGAD_AON (REG_A) wIIH 0, /* See if it was a scalar
1219 1 mem 0, nac 0, snac 4, nb_ctr) 0, /x RESOLVF(A,OFF_QLU_LS_}bl
1220 1 : o_in 1, a_w 1, 1_in 1; /% aaon will be 0 if it hits
1221 1 :

122¢ 1 @ AFF_ALY_NUT = 7ERD UR NAME_TRAP_SAVE,

1223 1 SUURCE (NFF_ALU_LS_L16) TN NAME _BUS (WwAME _TRAP) ;

1224 1

1225 1 : ALTH RFG_A,

1226 1 @ LOAD_ADW (REG_8) A1TH O,

1227 1 TF AON_WE_O THEW GOIN F_VEC_PWRZ_END;/*xif cant encache index
1228 1 @

1229 1 ¢ SOURCE (DESCRIPIOKR wC_0)

1230 1 Ty UFSCRIPTOR_ARUS({NAME _CACHE_U(NAME _TRAP)), /* index */
1231 1 ¢ CUPY (ReEG_A,NC_0); :

1232 1 :

1233 1 3 SUURCE (DESCRIPTOR RFSULT) ,

1234 1§ TU UESCRIPTUR_BUS(NAME _CACHE_2(NAME_TRAP)), /% base */
1235 1 3 1LOAD_AON (NC_0) WITh 0:

1236 1 @

1237 1 : SUURCE (DESCRIPTOR NC_1)

1238 1 TOo QOESCRIPTOR_BUS (NAME_CACHE 1 (NAME_TRAP)Y), /% ies */
1239 1 @ NFF_ALU_OUT = ZERU UR NC_1.,

1240 1 LOAD (ACCUMULATOR) wIiH NOFFSET,

1241 1 3 LUNG_GNIN WETKD_VEC_CASE?

RESULVFH = MIS$S Hangler = Vector - Jase 1s kncachadble = meira Lendon

1244 | :L_VYeC_TeS_LIT:
1245 1 : OFF_ALU_NUT = LIT32(Au000y0n0na) DK NC_O,
1246 1 : LOAD_OFF (NC_C) #1TH OFFSET;

x/
*x/
*/

*/



1247
124%
1249
12590
1251
1252
1253
1254
1255
1256
1297
12548
1259
1260
1261
1262
1263
1264
1265
1260
1267
1264

¥a ws we ea 66 S% s S0 60 05 Ge S0 wr e

— e e e it et s b fs ek Pmm i Pt S e b b bt Ped s be e

se 4% se ws

RESOULVER

1270 1
1271 1
te72 1
1275 1
1274 1
1275 1
1276 1
1277 1
1278 1
1279 |
1280 1
1281 1
1282 1
1283 |
1284 1
129% |
12Ra |
1287 1
12R3 |
12R9 1
129y 1
1291 1
1292 |
1293 |
1294 1

a6 55 90 U wv SN ss av €4 s S0 ma aw eu aw

RESOLVFR

1290
1297
1298
1299
1300
13ng
1302
1303
1304
140
130p
1307
1308
1509

5 94 %0 04 ws ee 4s as A6 S ws s Be we

I O T T N e

RESULVER

t3teg 1 :
1313 }
1314 ) @

/x 0

/A

1

4,428,045
185 186

SUNIRCE (NESCRIPIOK NG_0)
TO DESCRIPTUR_AUS(MAME _CACHE _D(NAME_TRAP)),

CASE ON ACC_BYTE(2) MASK @R0Ad ROTATE(1); /% LES Sian

- Positive TES */

OFF_ALU_OyUT- = ACT Ok CON_D,

LUSO_QFF (NC_1) ¥I[Tm (FFSET,

LUAD_LEN (NC_1) wITH LITFRALICON_LFNGTH(32)),
LUNG_GOTN L _VEC_LuUdu_NC_1;

- Negative TES A/

NFF_ALU_NUT = &CC XOR CUM_FFFF,
LudD_OFF (NT_1) WITH UFFSET,
LUAD_LEN (NC_1) WITH LTTERALCLIT_LENGTH(4) )

/2 compleament ¢4

SUMRCE (DFF_ALU WITH NC_1)
TO UESCRTIPTUR_SUS(NAME_CACHE_] (NAME_TRAP)),
OFF _aLt_nyT = OnF PLUS wC_t, /% aba(1F3) e/
LUAD_uFF (NC_1)Y ®ITH OFFSLT,
LUBU (ACCUMULATUR) wTIH AFFSFET,
Lub'GosnIN | _VEC_Fud;

- MTSS Handler = Vector - vase is Encachable = Weird Length‘

LVEC_TES_MAME:

NFF_AL_NyT = LIT32(2400000009) OR NC_0O,
LOAD_UFF (NC_U) WITH OFFSET;

SOUURCE (DESCRIPTOR NC_N)
TO DESCRIPTUR_RUS(MAMZI _CACHE_0(NAME_TRAP))?

NFF_ALU_JUT = ACC Or CON_D.,
LOAD_UFF (NC_L1) WiTH OFFSET,
LUAU_LEN (NC_1) WITH LTTFRAL(LTT_LENGTH(38)):

LVEC _Loab _nC_1:

SUJRCE (PESCRIPIMA wC_1)
T0 DESCRIPTUR_BUS(MAME_CACHE_1(NAMF _TRAP)):

LVEC_FEnD;

SUURCE (DESCRIPIOR RESULT)
T UFSERIPTUR_AUS (NAME _CACHE S (NAME_TRAP))?

NEF_ALU_DUT = 78R4 ufR MNC_0,
TF UFF_STGM_FG_V [He™ GOTN WEIRO_VFLTUR;

NEE_ALU_NUT = 2630 42 M09,

Ludd (BCEUMULATUR) wTIH NFFSET,
LuMGenNTD L _NAME ARNE

- 188 Hangler = Yector = $ase is Encachable = Weird Length

L_VeC_TES_PnRc:

DFE_ALU_NUT = LITS2(240Q0000045) AR NC_0O,
LUAD_OFF (MC_0) w[Th UFFSET:

AEE_ALII_OUT = ACC 2% CON_D,
LOAD_UFF (NC_1) WlTn OFFSeT,
LJAD_LEN (NC_1) “1Tm GFF3

SUURCE (DESCRIPIN NC_0)
Ty DFSCHIPTUR_PRUS(INAVE _CACHE_Q(NAMF_TRAPR));

SUltikCE (DESCRIPINR nC_1)
T OFESHRTPTUR_AUS(MAME _CACHE 1 (NAME _TRAPY),

LUMs_ 000 L YEC END;

- MISS Hangler = Loag weird Hase

LJAD_wFIQD _dAsSE:

OFF_ALY_OUT = LIT32(3200000003) OR WNC_0,
LuBo_UFF (NC_0) WITH UFFSET;
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DFF_ALU_NUT = LiT352(ALC0N000Ny) XYR NTE_1,
LJdY (2CCUMULATOR) ATIH NFF3ET;

NEF_ALY_QUT = ZERY GP ML _2,
LUy (ACCUMULATUR) «ITH NFFSET,
CASE 0OM 8CC_RYTE(OQ) MASK a1Ca RUTATE(®);

.o
~
»
—
—_
—

= Jianed, IFS is a Power of & &/
NFF_ALU_NYT = ACC Nr CON_4N000N,
LUAD_UFF (NC_2) ~ITH UFFSET,
LUAD (ACCUMJULATOR) 4ITH NDFFSFT,
LUMG_GOTD WETRD_BASE_011¢

/* 11v = Sianed, [f§ is a Name «/
AFF_ALN_IUT = ACC NR CNN_420000,
Luad _UFF (NC_2) wiTHd UFFSET,
Luidy (ACCUMULATUR) wlfH NFFSFT,
LUMG_GNTI WETRD_RASE _0103

/o 101 - signed, [F5 is a3 Litaral #/
TEF_ALN_NuT = AL N COn_4noaon,
LOBD_UFF (MC_g) wiTH UFFSET,
Luby (ACCUMULATOUR) aTin NFFSET,
LuMG_gNIN #ET<P_AAS:_0n]:

*s wv sa a8 se 4e us um um

/x 10y = Figned, Hot [ngjexan a/
NRF_ALU_NUT = ALC Ok CNi_4nhongn,
LUAD_UFF (MC_2) ~iTn oFFSET,
Ludyg (ACCUMULATUR) «TTY NFEFRsFI,
LoMy _LOID VEIRD_34St_000:

o 8t 06 €4 sa ss wa

/% 011 - Unsigend, [FS 1s a Power of 2 &/
We ITWN_RA3E_011: .
2gAD T0 2LCUMULAITOR USTNE OFF _alLU wlTh NTE_PTR CAN_LFNGTH(32),
NFF_ALU_NUT = RIASFEI_LFuGIH PLUS NTE_PTR,
Lusp _ADN (NTE_PTR) wWITH 0,
LUk _GNTY R_VEC_TES_PnRe:

/x Gyliu = iynsianed, [FS ie a3 'lame s/
WET«DN _Ra3c_ute:
AL TN ACCUMDLATLR H3TNG TFF_ALY mWiTH WTE_PTH CON_LFNGTH(32),
TEF_ALH_NUT = BIASFU_LFNRIH PLYS GTE_MTR,
Lud_A00 (MIF_PIRP) . TTH 0,
2 GNTN A _VeC_TeS_Ma'es

5 00 B8 €0 80 40 €6 0o 06 e %o 0 b

s/x 0] - ynsigred, [F3 is 3 Laiteral 7

IWETADN_R3Se _3n1:

: Fray 10 aCrUMULLETLE HISTWn DEF_AaLU wiTin 4Te _PTR CAN_LENRTH(32),
: TRF_ALN_0UT = BLASE, _LFahRY PLUS TE _PTH,

RESULVFR = MI38 Hanzler = Loag #Weird Hase

1365
1360
1367
13638
1369
1370
1371
1372
1373
1§74
1375
1376
1377
1374
1379
1380
1341
1382
1383
13R4

e ot et bt e e e e B g b b e el e e et Bee e e

LIAN_AON (NTE_PIR) wllH 0,
LONG_GNTO 3 _VEC_TES_LIT;

/% 000 - unsianed, Not tnaexeg =/
WEIRD_RASE_U0Q: -

AFF_AaL _NUT = ZE?Y UR NC_u,

LOAD (ACCUMULATGR) AITH NFFSET,

CASE (N ACC_RYTE(2) MASK JC0A ROTATEC3);

/% 00 = FP Indirect */
OFF_ALU_NUT = LiT1A(A2000y) YOR NC_ &,
LOAO_OFF (MC_2) #[TH OFFSCET;

SulRCE (OFF_ALY %[TH CON_F_ZEROS)
Tu OFSCRIPTOR_RUS(MAME_CACHE _Q(NAME _TRAR)),
OFF _ALU _DUT = A(C “IMUS CON_F_7ERYS,
LOAY _UFF (NC_0) W[Tm (FFSET,
LUl (ACCUMULATOR) WI1TH OFFSFT,
TEST_TO_CC (OFF_SIGnN_ER_1),
SuTy LOAD_NC_ 23

98 86 3% 46 90 40 U4 G4 4% 84 &8 ee 40 B8 ae

o5 as a9 8s e
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135 1 :
1386 | /% (1 = SuP Indirect «/
137 1 : TFF_ALU_NUT = L1T1A(A20004) XUR NC_2,
1383 1 : LUAD _OFF (MC_2) =wllh UFFSET;
1389 |
1399 | : SUUKNE (FF_OLY wiThH CNn_F_¢FRNS) :
1391 1 = Ti, OFSCRIPTUR_RUS(MAME _CACHE_U(NAME_TRAPY),
1392 1 : NEE_ALI_NYT = ALC "ENUS FOM_F_7ERUS,
1593 1 @ LUAMD_UFF (NC_U) wiTH UFFSeT,
1394 1 Ludd (ALfuMyLATUR) olTH OFFSFT,
1399 1 @ TEST_TO_NC (OFF_SIGn_EN_1),
13% 1 : GOTu LOAN_MC_2:
1397 1 :
1398 | /% [N - B45e is 3 Mame, Incdirect x/
1399 1 : OFF_ALYU_DUT = LITLI6(Munyny) Or NC_2,
1400 1 : LOAD_UFF (MC_2Y #]ITr UFFSET;
tang | @
1402 1 3 SUIIRCE (NFF_ALY WiTH CON_F_ZFxrNS)
1403 1 TO DESCRIPTUD_HUS(NAME-LACHE_O(NAMF_TRAP)),
1404 1 : NEE_ALU_NUT = alrn MINUS CuUN_F_ZERUS,
1405 1 : LUAY _UFF (NC_0) #ITH uFFSeT,
1d06 1 : LUty (ACCuMULATUR)Y aliH NFFGFT,
1407 1 = TEST_IN_CC (AFF_S1Gn_xn_1),
1403 1 3 GuTu LNAO_NMC_23
14ne 1
1410 1 /74 11 = Rase s 3 Magme x/
tarlt s Sdtlee (DESCRIPTNR C_0)
t41e | @ Tu VESCHIPTUR _PUuS(MavE _CACHE _U(wAMF _TrRAP)),
1413 1 3 QFE-ALH_GUT = ALl Ny “r_u,
tdta | = FeST_ 17 N0 (NFF_SIB W k™ 1),
fdtn 1 @ RuTg Loan_vo_e?
Tdtls |
1417 1 LJAu_nC_2:
RESULVER = w13S Handler - Loag weiry wasge
1415 } ¢ SUNIRCE (DESCRIPIOKR :C_2)
tda19 t Tu DFSCRIPTOR_BUS (MAME _CACHE _2 (NAMF _TKAP)),
1420 1 3 CASt LN ACC_BYTE(O) MASK 24u® ROTATE(3); /% vector %/
1421 1 :
1422 1 :1LOAL_NC_3:
1423 | : SUHKCE (DPESCRIPTOR RFSULT)
1424 1 Tu DESCRTPTUR_RUS (NAME _CACHE _3(NAME_TRAP)),
1d25 1 LOAD_AQN (NIE_PiR) wlHw 0,
1426 1 1F CC THFN GO0 | _NAME _sRK; /% if Length is a Name */
1427 1 :
1428 1 @ NEF_ALU_NUT = ACC 7cRu_nl 0Ok CON_0,
1429 1 LOAO_LFN (RESULT)Y WITH OFF,
1430 1 CASE UM ACC_RYTe(U) MASK a70h RUTATE(4);
1431 1 :
1432 1 SuttkCe (DESCRIPINK WC_1t1)
1433 1 Tii DESCRIPTUR_BUS(NAE _CACHE_1(NAME _TRAP)),
1434 1 @ LONMG_GOTD LUAD_NC_3;
1435 1
14306 1 :/%x U0l =~ ihase is Encachahle Tndirect #/
143%7 1 @ READ 1IN ACCUMUL ATUR USTIEG DESCRIPTOR WG_2 CON_LENGTH(3?),
1433 1 LUML_GOTN RASE _fNC_1Mu3;
1439 1 :
1440 | /% 01u = Hase is a Name 4/
1441 1 AFF_ALU_DUT = Zefd uR mM(_g2,
1442 | : LaA) (ACCUMULATUR) wlIlH DFFSFIT,
1443 1 : Lubg _unI10 8ASe _ivAF;
1444 1
144 | :/+x vl - Jdase is a wWame, Indirect Ay
14lo | NFF_ALU_NUT = 7¢RuU uR M{_¢,
tdds 1 = LOAD (ACCUMULATUR) 411K NFFSF,
1443 1 LUNG_LOTO BASE _WAMF_TnD;
1449 1 :
1450 1 /% 100 -« JLLEGAL =&/
1451 1 : NOP;
1452 1 3
1455 1 /4 101 - Vector, Base is {ncachahle Tndirect #/ .
1454 1 READ TO ACCUMUL ATOR USTING DESCRIPIDR NC_?2 CON_LENGTH(3?2),
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1455 | LONG_GOTO L _V_BASE_ENC_IND;
14S6 1 :

14571 /% 110 - Vector, Base is a Name */

1458 1 : NFF_ALYU_DUT = ZERD UR NC_2,
1459 1 : LOAD (ACCUMULATOR) WITH OFFSET,
1460 1 LONG_GOTO V_BASE_NAME;

1461 1

1462 1 :/» 111 - Vector, Base is a Name, lndirect */
1463 1 : OFF_ALU_NUT = ZERU UR N{_2,
1464 1 : LUAD (ACCUMULATUR) wlITH OFFSFT,
146% 1 @ LONG_GOT0 V_BASE_NAME_TnD;

RESULVER =~ MISS Hangler = foag iieira tase

1467 1 3 _VEC_TES_LIT:

1468 1 @ OFF_ALU_OQUT = LET32(2400000009) OR NC_0O,
1469 1 : LGAD_OFF (NC_0) ™ITH OFFSET;

1470 t

1471 1 @ NEF_ALU_NUT = acr Or COn_U.

1472 1 : LOAD_OUFF (MC_1) “[TH uFFSET,

1473 { LUAU_LEwW (NC_1) WITH LTTERALCCON_LENGTH(32)),
1474 1 : CASE OM ACC_RYyTEL(2) *“a3K =RUA ROTATE(1); /x 1ES Sign =/
1475 1 :

1476 | /% 0 = Positive TES #/

1477 1 : NrF_ALU_NUT = 7E2D UR M{_ 2.

1478 1 LUAD (8CCUMULATUP) SITH OFFSFT,

1479 1 Lubs GNTD WEIRD _RASe_unos

t4R9 | :

T4RL | /%2 | = Negative TES +/

14R2 | NFF_ALU_OUT = ACC XUR CUYM_FFFF,

14R3 1 : Lufy OFF (NL_1) “[THn UFFSET,

1dRy 1 : LUAD_LEW (NC_EY wiTH LTIFRALCLTIT_LENGIH(T4)):
1485 1

14R0 1 NFE_BLLI_OUT = NNE PLUS wC_t,

1487 1 LUBD_UFF (MUY wiTr UFFSET,

14Ry 1 : Luru_uNTD & _VEC_Fan;

14y 1 :

1490 1 38 _ VeC _ TeS_YaMe:

1491 1 3 OFE_ALU_NUT = 1L {T32(440000Ny0m) MK C_0,
1492 1 Lubo_UFF (MC_U) #1ThH UFFSeT;

1493 1 .

1494 1 : DFE_ALI_NUT = A0 Nk (Nu_u,

1495 1 ¢ LUAU_UFF (MU_1Y ™]1T= UFFSET,

149 | 3 LI2O LR (MC_LY T LTTRRALCLTT _LFNGTIHLR6) ) ?
1497 |

149y | :H_Vel _Fuh:

1999 1 NFF_ALN_NYT=s 280 De gr_2,

150y 1 Loty (ACCUMULATUR) ol1H NFF3FT,

1501 1 LUMS_GGITO Wl _RASe _onys

1502 1 3

1503 | ;Q_VEC_TES_PuRZ:

1504 1 OFF_ALN_NUT = L{T32(A4N0000NYnNa) OR NC_O,
1505 1 ¢ LUAD _UFF (NC_0)Y WiTH UFFSET:

1500 1

1507 1 AFE_ALI_OUT = ACC OR (NN_0,

130 1 @ LUAD_UFF (NL_1) ¥ITr UFFSET,

1509 ) LU _LFw (NC_|) ™ITA UFF,

1510 1 @ LUMS_GNID A _VEF_Fubd;

1S11 1 :Fud

1512 0

RESULVFR = Jupport Suproutines

1513 0 s/»
1516 OC:FIX_DESCP:

1517 0C: DISARLE_AGN_WRTTE,

1518 ulz NEF_ALI_OUT = ACC PLNS PREVINUS(N),

1519 0C: LUAU_UFF (PREVIUMS(0)) sTiH OFFSFT; /% point to end
1520 oC:

1521 oC: DISARLE _A0M_WRITF,

1522 0C: LUAU_LEN (PREVIUNS(0)) wTTH LITERAL (CUN_LENGTH(32)),
1523 oc: NEE_ALUI_OUT = ALASED_LENGTH PEV_MINUS PREVIOUS(0),

1524 0C: LOAD_UFF (PREVIUNS(0)) wTTH OFFSET,

1525 0C: Re TURWS

1526 0C:#/
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RESULVFR = aFiHu nll tandler = Uecoae

1529 0 BEGIN

1530 | .

1531 1 @ MACRO FIir, TYPE My ANS CURRENT (6) ENDMACS

1532 1

1533 1 :ENTRY COMMON_WFIRD_HTT:

1534 1 3 LUAD_ADN (RESULT)Y WiTH AON(NAME_CACHE_3(NAME_TRAP))Y,

1535 1 LUAD_UFF (RESULT) WIThn UFF(NAME_CACHE_3(NAME_TRAR)), -

1536 1 : CASE ON ACC_RYTE(U) MASK wF0d ROTATE (4)7

1537 1

1538 1 ¢/» 0000 ~ Pase is Encachable #/

1539 1 :BASe_v0ONE:

1540 1 3 NFF_ALU_NUT = 2¢RQ uR RESULI,

1541 1| LOAD (ACCUMULATUR) wlIH OFFSFT,

1542 1 3 LGAV_AON (REG_R) wliH 0,

1543 1 : RETURN? -

15449 1

154% 1 :/x 0001 - Rase is Encachaole Indirect %/

1546 1 READ 10 ACCUMULATOR

1547 1 3 USTkG DESCRIPIOK wAME_CACHF _2(NAME_TRAP), CON_LENGYH(32),

1548 1 : LuBD_UFF (NC_2) WITH OFF (NAMF_CACHE_2 (NAME_TRAP)),

1549 1 LUBD_ADK (NC_2) wiTi ANNINAME_CACHE _2 (NAME_TRAP)),

1550 1 3 LUNG_GOTN RASt _ENC_IND?

{551 1 :

1552 1 /% v010 - Rase is a Name x/

155935 1 LOAD_UFF (NC_2) w1TI+ uFF (wAME _CACHF_2(NAME_TRAP)),

1554 1 : LUAD (ACTUMULATOR) wTIiH OFF{(NAME _CACHE_2(NAME_TRAP)).,

1555 1 : LUNG_GOTN RASE _NAME;

1556 1 : ) o

1687 1 :/%x 001t - Base is @ Name lnairect */

1558 1 : LOAD_UFF (NC_2) W1Tn OFF (NAMF_CACHE_2 (NAME_TRAP)),

1559 1 : L.UAD (ACCUMULATOR) WIfH OFF(NAME_CACHE_2(NAME_TRAP) ).

1560 1 : LONG_GOTO BASE _NAME_TND;

1561 1 :

1562 1 /% 0100 - Vector, Rase is Encachable #/

1563 1 : LuBD_OFF (NC_1) WITH OFF (NAME_CACHE _t (NAME_TRAP)),

1564 1 ¢ ,LuaD (ACCUMULATUP) ATTH OFF (NAME_CACHE_1 (NAME_TRAP)),

1565 1 : LUAD_LFN (NC_1) WITH LEN(NAME _CACHF _1 (NAME_TRAP) Y,

1560 | : LONG_GNIO WETRD_VECTOR:

1567 1 =

1568 1 :/% ylut = Vector, Base is Encachable Indirect */

1569 1 : LUAD_OFF (NC_1) WITH OFF(NAME_CACHE_1 (NAME_TRAP)),

1570 1 ¢ LUAD_LEN (NC_1) WITH LFN(NAMF_CACHE_1 (NAME_TRAP)),

1571 1 : LONG_GOI10 VEC_RASE_EMC_IND?

1572 1 :

1573 1 :/% 0110 - Vector, Base is & Name */

1574 1 : LUAD_QFF (NC_1) WLTH UFF(NAMF_CACHE_1 (NAME_TRAP)),

1575 1 ¢ LUAD_LFEN (NC_1) WiTH LENC(NAMF_CACHE_1(NAME_TRAP)),

1576 1 : LUNG_GOTN VEC_BRASE_NAMF;

1577 1 2 ,

1578 1 3/7/x utlt = Vector, Rase is a Mame [ndirect */

1579 1 : LUAD_UFF (MC_1) WITH OFF (NAMF_CACHE_1 (NAME _TRAP))Y,

1580 1 = LUAD_LFA (MC_1) wiTi LEN(wAMF_CACHE_1 (NAME_TRAP)),

1981 1 3 LUNG_GNTN VEC_BASE _wAMF_TAND;

15R2 1 : .

15%3 ) :/+« 1000 - Lenath is a MName, Rase is Encachable */

1SR4 ] L _MaMgp _ARK:

1585 1 : NFF_ALU_OUT = ALC NR COnN_D,

15Re 1 : LUAG_UFF (TEMP) WI1Tn UFFSET,

158 1 SUHRCE (NFF_ALU_La_l6) TN NaMe_BUS (vaME _TRAP),

1SR 1 LUMG_GNTN LEN_TS_A_ANME;

t5Rr9 | .

1S90 1| /% 1001 - Length is a Name, Rase is Encacnable [ndirect */

1591 1 L _MAME _o_INO: )

1592 1 : LUAND_UFF (MC_2) wiTn UFF(NAME_CACHE _2(MAME_TRAP)),

1583 | @ LudO_A0W (NC_2) WiTn ant(yaAmE_CACHF _2 (NAME_TRAP)),

1594 t 3 FUNG_GOTD L _MNAME_ARK?

1595 | :

1596 1 3/4% 1010 = Length is 3 Mame, Pase is & Mame #/

1597 1 L _NAME_BASFE;

1598 1 : LOAD_UFF (NC_2) WITH UFF (NAME_CACHE_2(MAME_TRAP)Y,
1 3 LONMG_GOTN 1, _MAME_ABR;

1599
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1011 - Lemnath is » Mame, Rase is & Mame Lndirect #*/
LUAD_UFF (NL_2) ®ITn UFF (NAME _CACHE _2(NAME_TRAP)],
LUMS_GNTN | _MaME_aRk;

1190 = Laength is 3 Mame, Vector, Pase is Fncacnable »/
LUAD_CFF (NC_L1Y 91TH OFF (GuAME_CACHF _1 (MAME_TRAP)Y,
LUBD_LFe (Me_1) #iTh LFh (o AME_FACHE 1 (MaME_TRAP)Y,
LOMG_GOT L _MAME _ARK;

1101 = 1 encth is a tame, Vertnr, Fase is Fncachable Indirect w/
Lufn_uFF (Ve1) #iTi uFF(NAmF _CACHE 1 (MAME _TPAP)Y,
Lday_cFm (MUY wiTha LFi(wAME _CACHE _1 (MAME _TRAP))Y,
LuMe_u0in L _NMAME 3 _1Mps

1110 - Lenath is » Mame, vector, Fase is & Mame */
LUAD_OFF (M _1) “ITh UFF(NAYF_CACHE_1(NAME _TRAP))D,
LURD_LEN (MC_1) WITn LFN(AME _CACHE 1 (MAME _T1RAP)),
LMo _LNTD L _NAME _ursF;

1111 = Lenrath is 3 *ame, Yector, Rase is 3 Mame [ndirect ¢/
LURZ_UFF (MC_1) 1 TH UFF (AMF _CACHE _1 (NAYE _TRAP)Y,
CURD_LT M (MO_1) 1T LFuCaAdF _CAMHE T (MAME_TRAP)Y,
'(}’:H_L:"I‘-‘ i _h:ﬁ".ﬁ_OASF;

- wE[RD HIT Handler - Lenath is a Name

LEN_TS_A_NAME:

/&

RESOLVE (A, NAME_TRAPY;

READ TO ACCUMULATUP YSING NESCRIPIOR REG.A BIAS_LEMGTHS
NEF_ALH_NUT = BIASED_LENGIH REV_MINUS REG_A,

LUAD_UFF (REG_8) wIlH OFFSET,

LuAu_AO0K (REF_a) 4TTH AQM(REG_A),

IF LEN_LF_32 THEN GUTY LEN_LFiM_UK;

LA (BCCUMULATLR) wTTH JPD(LEN(REG_48))}

REAG [N ACFUMULATUR ISTNG NFF_ALU WITH REG_A CON_LFNETHI(32),
NFF_ALH_OUT = ACC PLUS RFG_A:

LEN_LEN_OK1:a/

/n

/ *

NISARLE _80M_WHTTF,
NFF_ALU_OUT = ACC OR CON_O.,
LUAG_LEN (RESULTY WITH UFF7?

NFF_ALU_NUT = 7ERQ QR TEMP,
LOAD (ACCUMULATUR) wllk DFFSET,
LUAD _A0ON (PEG_8) w] [H 0;

NEF_ALY_NUT = 7HRU uP N({_2¢«
LU (ACFUMUL 4TSy wTT1H NEFSET,
FaSe 0% ALC_NYTEfy) “aSk 2709 RUTATE(4);

UMy =~ nase is tngcachahla #»/
NFF_By i Ul = 7ePL LR ReBulT,
Luag (ACTuUMyLaTLE ) Tk DEF3ET,
Qe TURy;

0Nl - ase is tncachahle Tndirect s/
RE2D 19 ACTUMLLATUP USTRG NESCOLPIOR NC_? CUM_LENGTR(32),
LOM,_6010 RASE _gML_tMus '

V10 = dase is a ame +/ .
NEF_ALY_NUT = aCC ZERu_L" Mk COL_0,
LUBD_UFF (FLIIN.TYPE) LTy OFFSET,
LUMG_u0TN L_RaSE_WANMF;

gll = pAase ig g tiame Tndirect &/
DFF_ALY_NJT = ACC 7ERG_LN PR CNW_U,
LubD_0Fr (FLU,TYPE) WITH LFFRET,
LaNG _ENIN 1 _RASE L AaF _Tan;
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1e71 1 :
1672 } :/+ 10Oy = vector, tase i3 Encachahls ¥/
1675 1 FE_ALU_ 0T = Z¢P40 % ML 1,
1674 ) : Loty (aLCuMulaTum) v 1§ OFFS3F,
te7s 1 & Luba uDinN g IeD _Ver [0y
1070 | :
1677 | /% IN] = yactor, nase is Lncachehie Tadirect »/
te?73 1 PEAD TN &Lr WLl 4 Tu® H5TG NDESCRIPTIOR NP _2 CON_LEMGTH(32),

RESOULVFK = aFLISC 61T nandler « Lenath is a tame

1679 | : LUNG_GOTA L_V_RaSe_EMC_1MND;

1680 1 :

16RL 1 :/% 110 = vector, dase is a hamas */

16R2 1 : NFF_ALI_NUT = ACr ZERL_LN Ok CON_O,
16R3 | LOAD_UFF (FLU.TYPE) 41Th UFFSET,
1684 | LOMG_6OTY L _V_RASE _wanME;

16RS 1

16R6 1 /% 111 = vactor, Jase is a3 wame Indirect =/
1687 | OFF_ALU_NUT = ACC 7E”u_LD OR CON_O,
1688 1 = Lyt _OFF (FLU,TYPE) w[Tn GFFSET,
169 | ¢ LUMNoGOIN IL_V_RASE _wAMF _TuD;

RESOLVFR = wFifU HI[ tandler = base is tncachable Tndirect

1692 1 :RASt_ENC_[MO:

1695 1 : NEF_ALU_NDuT = ACC PLUy rESULT,

1694 1 3 LUAD_UFF (RESULT)Y w]Th GFFSET,

1695 1 Lodp_ A0 (RESULY) WiTh AON(RFSULT),

1696 1 CASE UM ACC_RYTE(U) MASK pAua RUTATE(1);
1697 1 : .

1698 | ¢/* ¢ - Intra Ubject Pointer #/

1699 1 OFF_ALU_OUT = 7ERU 0R FLSULY,

1700 1 : LUAD (ACCUMULATOR) ATIH OFFSFT,

1701 | ¢ LOAD_AGN (MC_2) WITH b,

1702 1 RETURNG

170% 1

1704 1 :/% 1| = Leneral Foinrter &/

1705 1 ¢ CUPY (CURRENT(7),nC_P);

1700 1 :

1707 1 : LOAD_OFF (MC_2) WITh aln{RFSULT),

1708 1 3 LOAD_AON (NC_2Z2) WITh u,

1709 1 : LUNG_GOTN R_ENC_TND_FHih;

1710 1 @

1711 1 sVEC_BASE_ENC_IND:

1712 1 @ READ TN ACCUMULATOR

1713 1 USING DESCRIPTIOR NAME _CACHF _2{NAME_VTRAP), CON_LENGTH(32),
1714 | ¢ LUBD_OFF (NC_2) WITr LUFF(NAME_CACHE_P(MAME_TRAP))Y,
1715 1 @ LUAD_AON (NC_2) WITH AON(NAME _CACHE_2 (MAME_TRAP));
1710 1 ¢

1717 1 :L_V_BASE_ENC_INU:

1718 1 : OFF_ALU_NDUT = ACTC PLUS RFSULT,

1719 1 @ LOAD_UuFF (RESULTY WiTh OFFSET,

1720 1 LUAD_ADN (RESULT)Y WITH AON(RFSHLT),

1721 1 @ CASE OF ACC_BYTE(U) MASK wB0A ROTATEC(1);
1722 { @

1723 1 :1/x 0 - [ntra Ohject Pointer */

1724 1 : OFF_ALU_OUT = 7ERU UR NC_1,

1725 1 LOAD (ACCUMULATUR) wITH OFFSFT,

1726 1 @ LUAD_AON (NC_2) WITh ¢,

1727 1 LONG_GO0TO WETRD_VECI10K?

1728 1 :

1729 1 /% 1 =~ General Pointepr A/

1730 1 : COPY (CURRENT(7),nC_P)2¢

1731 1 ¢

1732 1 LOAD_OFF (NC_2) w1TH ANN{RESULT),

1733 1 LUAD_ANN (NC_2) WITH 0,

1734 1 LONG_ 6010 V_B_FNC_IND_FwD;

RESULVER = WEILRD HI1 Hanaler - Base is a Name

1737 1 :BASE_NAME: ’
1738 1 : OFF_ALU_OUT = ACC ZERU_LO DR CON_O.
1739 1 : LOAD_OFF (FIU.TYPE) WITH OFFSET; -
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L_BASE_NAME:
OFF_ALU_QUT = ZERQ OR NC_ 2/
RESOLVE (A;OFF.ALU_LS_16);

OFF_ALU_OUT = ACC PLUS RESULT,
LOAD_OFF (RESULT) WITH UFFSET;

LOAD (ACCUMULATOR) WTIH AON(REG_A)Z

BASE_END:
TNPRIVISIRBLE,

200

OFF_ALU_OUT = ACC 7tRu_HT OR FIUL.TYPE,

LUAU_AON (RESULT)Y WITh OFFSeT,
LUNG_60TO BASE _DNNE ;

VEC_BASE_NAME ;

LUAD_OFF (NC_2) WiTh UFF(NAMF_CACHE_2 (NAME_TRAP)),

LUAD (ACCUMULATUR) wITH OFF (NAME_CACHE_2(NAME_TRAP)):

V_BASE_NAME :
OFF_ALU_OUT = ACC ZERU_LD OR CON_O,
LDAD_OFF (FIU,TYPL) WITH UFFSET;

L_V_RASE _WAME ;
OFF_ALU_OUT = ZERO OR MNC_2,
RESULVE (A, OFF_ALU_LS_16);

OFF_ALU_OUT = ACC PLUS RESULT,
LOAU_OFF (RESULT) WITH UFFSET;

LOAD (ACCUMULATOR) WITH AON(REG_A);

VEC_BASE_END:
INDIVISIBLE,

LOAD_AON (RESULT) WITH OFFSET;
OFF_ALU_OUT = ZERO QR NC_1.,

LOAD (ACCUMULATOR) WITH OFFSET,
LONG_GOTO WEIRD_VECTOR:

OFF _ALU_OUT = ACC ZERU_RI OR FIU,TYPE,

= WEIRD HIT Handler = pbase is a Mame Indirect

BASE _NAME _TinD:
OFF_ALU_OUT = ACC ZERU_LO NR CON_O,
LUAD_OFF (FIU,TYPE) W1TH UFFSET:

L_RASE_NAMF_IND:
OFF_ALU_OUT = 7RO R NCL_2,
QESULVE (A,OFF_ALU_LS_161;

el 10 ACTCUMULATOR USING PESCRIPTOR REG.A CON_LENGTH(32),

CuPyY (CURKENT(7),REG_AY;

OFF _ALU_OUT = ACC PLUS REStLT,
LUBU_UFF (RESULT) WiTh GFFSET,

CASE UM ACC_BYTE(D) MASK @R0a ROTATE(2);

/% 0 = Intra Ubject Pointer «/
LOBD (ACCUMULATOR) wITH AUM(REG_A),
LOAD_ANWw (CURRENT(7)) wWITH O,
LUMG_GOIN RASE_EMu:

A_ENC_ TN _Eun:
AFF_aLU_NUT = LLT32(akFFFUN0O0 )Y AND
LUAG_GFF (FIU.T(Pc) wiTh UFFSET;

/e | = Ganeral Painter 2/
OFF_8LU_NUT = ACC REV_MINUS RESULT,
LuAD_CFF (RESULTY #ITH LFFSET,
LUNG_CaLL PIR_TU_LESC#*PEAL _STARTED;

'NL;-Z ’
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LUAU_ADN (CURRENT(7)) WITH 0,
LUMG_LOTN RASE_ENYS

VEC_RASE_id.aF _ThD:

V_RASE _inAmF _TiNns

% 6o %6 63 UC 38 ae 4 2% e S0 Be Be sm su

L_Y_RaSE_mwaafF _Tnuh;
AFF_ALN_ILT = ZeRu UP MCocs

QESULVE (A, UFF_ALU_LS_16);

s e te oo o

CUPY (CUPKFLT(T) ,nEuL_AY;

/% 0 = [ntra Object Pointer #/

LOAU_ANN (CURRENT (7)) WITh 0,
LONG_G0TD VEC_BASE_EMD?

V_R_ENC_TND_END:

/% } = General Painter A/

CLUAD_aNN (CURKEATIL7)) wITH U,
LOMG _GOTN VEC_RASE_END;

e e e b pee bt bh Bk bt bt bm e bt Pl e b par b a e e b b bt e e b e bn e bee e B e s bt e Bem G b e e
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RESULVER = &ELRD 1T Handler - Vector

1862
1843
1864
1865
18606
1867
18KA
136y
187y
1871
147¢
18735
1374
1875
1470
1877
1878
1879
18R0
1381
1482

WETHRD_VECTOR: .
NFF_ALU_JuT = ZLRU LR ACC_H1,
RESULVF (A,OFF_ALU_LR_te&);

/n

n B Ne

a sc 3 ww ue sy s we s ee

x/

LT ]

LUAD_GFF (RESULT)Y WITH GUFFSET,

OFF_ALN_OUT = ACC PLUS RESILT,
LUBH_UFF (RPESULITY WITH PFFSET;

APFE_MLNAUT = eLe Pty REAILT,
LURD_OFF (RESULI) WITH OFFSET,
CWSE ON ACC_RYTE(u) MASh aB0A ROTATE(2);

OFF _ALU_NUT = LIT32(AFFFFQ00Ny) AND
LUBD_UFF (FIU,TYPE) WITH QFFSET;

OFF_ALU_NUT = ac¢r PLUS RESULT,
LORY_OFF (RESULT) WiTH GFFSET;

Luad (ALCUMULATOP) L TIH 8UMICURRENT(T7)),

NFF_ALU_OUT = a(C 7eRu_LD 0OR COM_G,
LBy _OFF (FIN,TYPE) WITh uFFSLT;

LOAD (ACCUMULATUR) wlTH AOM(REG_A),

AFF_ALU_NUT = ACC REV_MIMUS RPELSULT,
LOAD_OFF (RESULT) WITH UFFSET,
LUMG_CALL PTR_TO_DESCREAD_STARTED:?

LUBD (ACCUMULATUR) #ITH B)M(CURRENT(7)),

LUAU (ACCUMULATUR) wITH JPN(LENLREG_A)),
TF LFN_GT_32 THEM CaLL FIX_DESCR;

RPELAY T0 ACCUMULATUR V5T NESCPIPIOR KEGL_A

NC 2.

/%

202

LUAD_UFF (MC_2) WITh UFF(4AMF_CACHE_2 (MAME_TRAP)),
Luty (ACCUMULATUR) wTTH OFF (MAME _CACHE_2 (NAME_TRAPI)S

CON_LFNGTIHINZ),

Index »/

1

1

1

1

1

1

1

1 LUty (ACRUMGLATOP) wWTiH JPD(LEN(MC_1Y)7 /x 0=31 Fncoded 1E8 o/
1 /x 32 TES nos literales
1 /% 34 IES nea Vtitergle/
b /% 36 TES is a Name o4
1 :

1 sWeIwD_Vel _CASE:

1 : REay D ACCUMULATUR USTNG NESCRIPTINK RFG.A BIAS_LEMGTH,

1 LUAu_AGn (FEG_A) &TIH 0,

s CASE UM ACF_RAYTE(3) MASK y3FA POTATE(U):

| S

1 57% 400000 = [ES = 1 2y

1 :VET _SHIFT_0:

1o NFF_ALII_OUT = aCr LEFT_SHIFIFL(0Y PLUS RESULT,

1



18R}
1484
18RS
1d3R0
1887
188y
18R9
189y
1891
1892
1893
1894
1895
18396
1897
1894
1899
190y
1901
1902
1903
1904
1905
1900
1907
1905
19ny
1910
1911
1912
1913
1914
1915
1316
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
197y
14929
1930
1931
1932
1933
1934
1935
193
1937
1938
1939
194d¢
1941
194e
194y
1944
Rk
1945
19ds
tou7
19448
1949
1950
1951
195¢
1953
1954
1955
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LUdD (ACCUMULATGR) wI1¥ OFFSET,
LUAD_ann (FPESULIT) WITH ANN(EFSULT),
PETURN?

D0uNYY = TrS = 2 ey

LUAU_UFF (RESuWLT)Y w[Th UFFSET,

Lufu {(ACCUYULATYR) +TT4 NFFSET,
Lyay_A0N (RoSuli) WLTH alN(xFSULT),
Qe TURN:

46 24 ev a0 sv as Ws 0
~
»

000010 - TES = o #/

~
»

LUMO_GFF (RESULITY wiTh UFFSET,

LGAD (ACCUMULATUR) WITH NEFSET,
tudo_alin (FESULTY "ITh ANY(FSULT),
RETURN?

~
»

uNoNEY = Tgl = 2 #y

LUrU_USF (PESULT) wWITH (FFSeT,

1 B (LLCU'ULATUR) T IH NEFaFT,

LU _60m (ReSUL T «ilTH ann(eE5iLT),
‘){_Tn_”)w:

A
»

U0u100 = TES = 15 ay

LUBL _UFFE (FESULTY ™IThn CFFSET,
LoAy (aCCyMyLaTerR) «ITH NEFSETD,
U8 AT, (FrSLLIY »1Tu any(xF3ULT),

A TULN

% um se €0 04 2% Se B0 S0 mu €1 4v 88 44 SP 4¢ 49 09 we @0 S5 s 4.

~
»

000191 = TES = 32 #/

LUGU_UFF (PESUL1) WiTH (FFSET,

LUAY (ACCUMULATUR) wilH OFFSET,
LOAD_ACN (RESULTY WITH ANN(RFSULT),
RETURNS

~
»

unut1e - TeS = &4 s/

LuBD_uFF (RESULT) WlTh UFFSET,

LAY (ACCUMULATCLR) wTlTH NFFSFT,
LJau_AON (RESULT)Y WIThH AOKIRFSULT),
ReTurh:? ’

*# 000111 = TES = 12R #/
EC_SnTFT_7:

< N

LGAD_UFF (RESULE) w[TH OFFSET,

LUBY (BCTUMULATOR) &ITH DFFSET,
LulD_aMy (PESULTY wiTH ADN(RFSULT),
DETURN?

/% U010y0d = TS = 236 #y
NEF_ALU_AUT = AL LEFT_SHIFIFLCL)Y OR
LuAD (ACCUMuLATUR) ~lTH OFFSET,
LUMG_LDTN VEC_SnhTFT_7;

We mE Em 8% mS se 84 46 64 B ®S 84 S 86 8 wa su an 68 O s 0¢ 4 ¢4 WU ss se O

¥

/t‘UnlOOl - TEDR = 812 +/
COUNEFR_ALn_nyT oz 8L LEFI_SHIFTFRD(2) Ni
L&Y (ACCUMULATIR) wliH NFF3FT.,
TLONG_LNIN el _8ATET_T7;

Za 001010 - TES = 1u2d x/

S NEF_BLY'_NUT = ACC LEFI_aHIFIFD(3) Nk
LudD (ACCUJULATUR) 11K DEFSET,
Luno _6GDIN VEC _SHIFT_T7;

/x QNIOLY - [pR T 2048 s/
OFF_ALYU_OUT = &CC LEFT_SHIFTEU(4) OR
LOe0 (ALCuUMULAT,R) wITH OFFSET,
LOHMG_GNT0 YEC_SPTIFT_7;

4 6+ 44 e 8% e ma

204

OFF_ALI_NUT = 20C LEFT_SHIFTFP(L) PLUS KESILT,

NFF_ALU_TUT = ACC LeFT_SHIFIED(2) PLUS HESULT,

DFF_ALn_NuyT = ALC LEFT_SHIFTFLI3) PLUIS REJULT,

PEE_ALY_MUT = ALC LEFT_SHIFIFLI4) BLIS RESILT,

OFF_ALYU_NUT = ACC LEFT_SHIFTED(S) PLUS RESULT,

NFF_aLt_NuT = agC LEFT_SHIFTED(b) PLUS RESULT,

OFF _ALY_AUT = ACC LEFI_SHIFTIFD(7) PLUS RESILT,

Chin 0,

COv_Y,

LN _U,

cnn_0,



1956
195/
1954
1959
1940
1961
19A/2
1943
1964
1965
1960
1967

1968

1969
1970
1971
1972
1974
1974
1975
1976
1977
1978
1979
198y
198}
1982
1983
19A4
19RS
1986
1987
19835
1989
1990
199]

199¢
1993
1994
1995
19Qp
1997
1998
1999
2000
2001

2002
2003
20Ny
2005
2006
2907
2008
2009
2010
2011
2012
2013
2014
201%
2010
217
2018
29019
2020

2021

2022
20?3
2024
2025
2026
2027
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uni10n - [ES = 2066 «/
OFF_ALH_0UT = aCrC LEFT_SHIFTED(S)
Ludd (ACCUMULATUR) ATTH NEFSFT,
LUNGLLNTA VEC_SnTET_7;

GN1101 -~ TeS = R192 «/
OFF_ALY_TUT = ACC LEFT_SHIFIEL(®)
ludy (ACCUMULATUGR) oTIH NEFSFET.
LOMG_GOTN VEL_SHIFT_7;

GNLTL0 = TS = 1o%8d ay

VEC_SATFT_14:

NFF_ALU_OUT = ACC LEFI_SHIFTFDI7)
LOAD (BCCUMULATYR)Y &TTH NEFSET,
LING_GOTN VeC_SnTFT_T7;

UNltlY = TES = 1276R «y
PFE_ALU_AUT = A4CC LEFT_SHIFTEL(L)
Ludy (ACCUMULATURP) wITH NEFSFT,
LMG_GOTN VEC_SHIFT_tu:

010000 - TES = K5536 ay
OFF_ALU_NUT = aCr LEFI_SHIFTED(2)
LUAD (ACCUMULATGP) WITH NFFSFT,
LUNG_GNID VEC_SnIFT_14;

010001 =~ TES = 131472 &/
AFF_ALU_RUT = ACC LEFT_SHIFTED(3)
LO&0 (ACCUMULATOR) wT1d NEFSET,
LONS_GOTN VEC_ShIFT_14:

V10010 - TES = 262144 &/
NFE_ALU_AUT = 8CC LEFT_SHIFIED(Q)
LU&O (ACCUMULATUR) aTTH NFFsFT,
LUMG_GOIY VEC_SHIFT_lus

VIUN11 = TES = SZA2Ry a7/
QFF_ALM_OUT = ALC LEFI_SHIFTFD(5)
LUAD (ACCUMULATOR) aTiH NFESET,
LUNG_GNIN VEC_SHTFT_14:

VI1GT0N = TES = 1048576 */
OFF_ALU_NUT = aLC LEFT_SMIFIFu(6)
Ludy (ACCUMULATUR) &TTH NFEFSET,
LuNG_6OTA VEC _ShIFT_tu:?

BLG101 = TES = 2097152 #/

SVEC_SmTrT_ 21

0 ¢4 84 80 au 22 5% en es @

X

/A

OFF_ALI_NUT = 8CC LERT_SHIFIFU(T)
LOBY (ACCUMULATOUR) wITH NFFSFT,
LUNG_G0TO VeC_SATFT_tu;

wlutint = TES = 4194304 */
NFE_ALD_OUT = ACC LEFI_SHIFTFR(L)
LuLeg (ACCUMULATUR) wTFH OFFSFY,
LuNL_bNIN VEC_SHIFT_2}:

YIOTLLD = TES = BIAEEQR +y
AFF_ALU_NUT = 800 LeFI_SHIFIFu()
LGAY (2LCUMULLATLR) wlTH ORFSFT,
Luts 601N VEC _SpIFT_21:¢

V1IN0 = TeS = 1077721~ &/
NRF_ALH_N0UT = ACC LeRI_SMEFTFD (Y
LOAD (ACCUMULATUR) wTTH OFFSET,
LUNG_GOTO VEC_SHTIFT_?1:

011001 = TES = T3IS54432 #/
NFF_ALU_NUT = 8CC LEFT_SHIFTED(4)
LuAD (ACCUMULATLR) wITH NFFSET,
LUMG_GOTN VEC_SHIFT_213

oR

R

OR

ORr

NRr

OR

ng

oRr

Ok

AR

OR

oR

conN_G,

CON_D,

CON-J-
cCoN_D,
CoOnN_0,
CON_0,
CON_D,
CON_O,

CnN_Ov

CNN_0,
CON_0,
CoON_Y,
CNN_u,

CGN_O ’

206
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011010 - TES = ATI(QBBLL */
NFF_ALU_NUT = ACC LEFT_SHIFTED(SY OR CON_O,
LUAD (ACCUMULATOR) ~TTH OFFSFT,
LONGL_GNTD Vel _SHRIFT_ 213

01I0EL < TES = 15421772R »/
NEF_ALU_NUT = aCC LeFI_3SHIFTFD(e) OR CONLU,
LUAy (ACCUMULATOR) woTTH DFFSET,
LONG_GOTN VEC_SHTFT_ 217

V11100 = TES = 26BY3ISUSe #/

VEC_SHTFT_28:

/A

/&

/x

/a

*x/

OFF_8LU_NUT = aCC LEFT_SHIFTED(7) OR CON_O,
LUAD (ACCUMLLATUS) wITH OFFSET,
LUNG_GO0TN VEC_SHIFT_?1:

BLL1GY = TES = S3ABTQ912 «/
NER_BLU_NUT = &(CC LEFT_SHLFIFD(1) 0Or CON_D,
LOAD (ACPUMLLATUR) wITH OFF3FT,
LuMG_G019 VEC_SRIFT_ 2o

Q11110 = TES = 1073741524 */
NFF_ALH_NUT = ACC LEF[_SHIFTFR(2) OrR CON_Q,
LAy (ACCUMULATOR) ~TTH NFFLET,
LUNG_GOFN VEF _SnTFT_2u;

D11 = TES = 2jdTl4pledn s/
NEE_AaL_NUT = ACC LeFI_SHIFIFD{3) OR (O

LJA0 (ACCUMULATUR) wT1H OFFSFT,
LuMG_GNTY VEC_SHIFT _ Z2e:

0,

10y0Yn = JES ig a Prasitive Literal +«/
LUNG_CALL UL ETPLY AN T _16_32;3

PFF_ALY_NuT = ACC PLUS wESILT,
Lub_0FF (CeSuLTY “ITh LFFSET,

LA (ACPUuMULATOR) wT1H OFRFSF G,
Pudg_any (PESULTY =1Th A% (RF30ULT),
T TRyt

L6un10 = JeS is a3 Meaative Literal #/
LM _CaLth My TR pablLT _to_32;

NRF_ALt_NyT = A0 Rev_MiMNUS PeSULT,
Lot _oFr (BeSub 1) w[T= GFFSET,

oy (ALrutul aTyvy T DRFSFT,
LuAUG_A% (ReSULTY »1Trm alu(RFSULT),
Re TuRi e '

100t00 -~ TES is a Ihame */
NFE_ALU_OUT = ACC Ok LON_U, .
LURH_UFF (TeMP)Y WITw GFFSET; /2 save index value */

NEF_ALU_NUT = PLASFU_LFAGTH CuN,LENbTH(U)‘nR ACC_HT,
LuUBp_LFN (NL_IY WlTH UFF, /% uoper half of index value
TEST_TN_CC (OFF_Nr _0)3; /2 test for zero */

NEF_ALU_DuT = 7tRU uR NL_1.
ReSOLVE (A,0FF_ALU_LS_16); /x 1ES =/

Luay C(ACCUMULATUR) ATIH JPD(LEN(REG_A)) .,
TF LFN_GT_32 THeN CALL FTX_DFSCR?

READ TN ACCUMULATOR HSTHE DESCRIPTOK KEG.A BTAS_LLENGTH,
LUBD_AON (REG_M) alIH D;

NEF_apti_nuT = 7ERJ QR TiMp,
L ubp_uFr (MCot) wiTn uFFSeTs /% ynaex value »/

NFF_ALU_DUT = ACC Ok LDGL_U.,
LUAJ_UFF (TEMP) wlTh uFFSET, /» save TES value %/
LUNG_CALL MULTTIRL YA @ILT te_37;

*/
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210¢
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116

THPUT FiLE:
0BJECT FILE:
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M

M
2do
il
cin
2sv
M

™M
2su
252
™M
253
“
2ss3
259
i
250
|
2s7
o
2Sh
h
25H
2b¢
271
272
]
273
273
M

M
274
M
275
]

i
275
277
278
M
2749
M
2HY
i
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LUAD_UOFFINC_1) aliH
TF NOT_CC THEN 6DTN VEC_SnIFrT_ 03

DFF_ALU_OUT = ALL PLUS wFHINT,
LUAU_UFF (RESUL 1Y WITiH OFFSET,

JED(LENINC 1)),

LuAD_ANN (FESUI 1Y WITH AMW{RESULT):

NFF_ALU_OUuT 7efu UR Tewp,
LUAD (ACCUMULATUR) wITH OFFSET,

LUNG_CALL MUL TTPLY#*MILT _16_32;

nEF_AN_nul =
Ludy (ACCUMULATUR) «TTH NFFSEL,
LUNGS_GOIN VEC_SHTFT_t4j

2011 FTLELA
RESOLVE®S , Ny

EMTRY CACHE _NELNAD @

UFF_aLy_dJyJl =
alu_ir 2,

2 , r_snrurce 0 , rcom_sxt AuA ,
LNAN_NFF ( CUPKRFRT ¢ 7 1 ) #[TH UFFSET
gest_frava 0 , r_dest 7 , r.w 1 oO_in
H

RESNLVE (0 , WaAME_TRAP )

ro_ctel 2 , dev_cmd 4

3

ACT LEFI_SHIFTED(E) Ok

210

/%
/%

hi bits of index s/
if zero */

an_O,

NAME _TRAP ( ZERQO_FXTEMD ) OR CUMMON ( B 0 ) o
alu_oo S

src_frame

mem O , nac U , smac 4 , dest_frame 0 , r_gest O

y Pow ] ’

’

OFF _ALuU_ulll
a\u_iﬂ 2

nh_ctrl 2 4, Y_in 1 ,

ZERO OR CURRENT (.7 )
rang 2 alu_op 5

oLin 1

’

a_in | ,

a_w |}

spc_frame 0 , r_source 7

SNURCE € NFF_ALU_LS_16 ) TO NAWE_RUS ( NAME_TRAP )

nb_ctrl 0 dev_cmd 117

H

LNAN_AYN  CURPRFMT ( 0 Y ) WITh v
dest_frame 0 , r_dest Q0 , r_w | a_in

UFF _ALU_uYi -
altu_in 2

LOAD (
a_w |
wF TR
nac ¢

’

HFG TN

= LFRO NR_CURPEME () ) .

rang ¢ alu_op 5
ACMUMULATUR ) WITH OFFSET
;) Ouin L I

EMIRY gOaagh _MiSS

UFF_ALU_u'IT =

NAMF _TRAP ( ZFRO_EXTENU

0

’

src_frame 0 , r_source 1 .,

) LFET_SHTETEN ( & ) PLUS

CNMMON ( 2 , 4 ) ,
alu_in 2 4 no_ctrl 2 , dev_cme st 5 alu_op 3
src_frame 2 , c_source 4 , com_ext 2
LOAN_NFF ( CYRRENT ( 6 ) ) WiITh uFFSET ,
dest_frame 0 , r_rest &6 , r.w | o_in 3 .,
LOAD_A0N ( CURRFHT ( & ) ) ALTH ani ( COMMON C 2 , 4 ) )
aest_frame 0 , r_"est o , r_w 1 a_in 2 , src_trame
2 + r_sourcs 4 , com_ext 2
’
EMTRY COaYyM _MESS A4 3
UFF_ALJ_uill = ACC OR CLM40N (2 » b )
atu_in 2 alu_o~ S src_frame & , r_snurce & , com_ext 2
LOAD_NEF [ CulMRENT (S Y ) 9LTh JFFSET ,
amsst _frame 0 , r_dest S , r_w 1 o_in 3
LAAN_Le™ ( TURKFNT (5 ) ) ALTr LEw ( LOMMON (2 , A 1 ),
aest_*frame 0 , r_dest § , r.~x 1t 1 _in e s src_frame
2 , r_scurce & , com_ext ? ,
CASFE Ny aCo_AsYI® 6 ) a8« L3 POTATE ( 2 )
nac 3 srce A mask +C3x sc ¥



4,428,045
211 ‘ - 212

Ry UFF _ALU_uHT = 4CC SIGN_EXTcNO_LO_ PLUS COMMON ( 2 , 1 ) o
M alu_in 2 gev_cmd 9 alu_op 3 src_frame 2 , r_source
4 1 , com_ext & . '
IR LOAN_OFF  PREVIULUS ( 0 ) ) wlTH NFFSFT ,
M dest_frame 3 , r_dest 0 , r_w 1. o_in 3
Pe LOAN_AUN [ PREVIUNS ( 0 ) ) wIlIH 1 COMMON ( 2 s 1)
™ dest_frame 3 , r_dest 0 , r_w 1 a_in l src_frame
M e , r_source | , cor_ext 2 ,
28/ FTu ( RIGHT , sIgv Y ,
il rand S ’
2R3 LONG_GOTU SP_SL_ARK
M nac 6 , littd SD_SL_AGP
2Ry ;
29} QFF_ALU_LUT = anC STuN_EXTENU_LO_ PLUS COMMON ( 2 4+ 2 ) »
M alu_in 2 dev_¢ma S alu_sp 3 src_frame 2 , r_source
M 2 s COM_ext ¢ ’
292 LOAN_0FF ( PRFVIQOUS ( 0 ) ) wTIH NFFSFT ,
A Jest_frame 1 , r_4dest ¢ , r_w | o_in 3 .
293 LOAD _AuM ( PREVIQUS (0 ) ) wITH 1 CUMMON ( 2 » 2 )
™M dest_frame 3 , r_Adest 0 , r_w 1 a_in 1 src frame
A 2 , r_source 2 , com_ext 2 ,
294 FIU ( ®IGHI , STuM ),
™ rand § ’
295 LANG_RUTY SN_SL_4RR
“ nac 6., litly 3p_sSL_age
295 ;
293 UFF _ALuU_uUlT = ACC STGN_FaTeMND_LN_ PLUS CUuMMON ( 2+« 0 )

alu_in 2 onev_¢cmd & alu_oo 3 src_frame 2 , r_sOurce
U + coin_ext ¢ .
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nac o » littyad SO_LL_B8B®P
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29y LOAN_NFF ( PrEGTQIS (0 ) ) wllH aFF3F1 ,
B aest_*frane % , r_dest O , r_w | a_in 3 ’
300 LNan_aygm { PRFyTON3 (0 ) ) n]l“ 1 COMMON (2., 0 )
ia dest_frame 3 , r_~est U , r_w 1 a_in 1 src_trare
81 2 ., r_source M , com_sxt 2 ,
301 FTu  RTGHT , STGYN )
2] rant S ’
ine LONG_GUTU SN_SL_A9K
3 nac 5 , litls Sp_sSL _ApR
in2g ;
305 QFF_ALU_O!'T = ACC LFET_SHIFTED ( 4 ) AND CUOMMOWN ( aCad » 1 ) .
m alu_in 2 sf 4 3ly_oo & sgrc_trame 2 , r_source
M 1 + Com_evt al v ’
30s TFST_Tu_CC ( NFF_Me_y )
] rand 10 , test & , 1388 1 ’
307 NN Sp_SL_RasSed
M nac 4 o+ 1itR  SN_SL_phsFy
30y H
310 UFF_alu_oeith = ACC STGM_FaTeMu_LA_ PLUS COMMON (2 5, 1 )
pe alu_1n 2 ogayv_cr3 % alu_no 3 src_frame 2 , r_source
" { » coam_ext 2
It CAAN_NPFEF ( PoF Tl (u ) ) ATIR RERSFT ,
= dest_frame 2 , r_d2st 0 , r_w | o0o_in y o,
312 D LOAN_ACN € PaZyliity (v ) ) TR T gl (2, 1),
M : dest_frame 31, r_dest U , r_w 1 3a_in i src_frame
M : 2, r_source | , com_ext 2 ,
513 : FTu ( &IH{ , 3TN ),
M : rand S .
3y : LORG_GOTU SD_LL_ARR
M : nac b o litlad  SC_LL_AuR
314 I .
37 D UFF_ALU_UUT = ACC STGM_FATEND_LN_ PLUS CUMMON ( 2 ,» 2 )
4 : alu_in 2 dev_crd 5 =alu_op 3 src_frame 2 , r_source
M P2 ¢ cOm_ext 2
118 : LOAD_NFF ( PrEVTIONIS ( 0 } ) ~TTH NFFSFT ,
M : Jdest_frame 3, r_dest 0 , rLw | o_in 3
319 : LONAD_ADMN ( PREVIUULS (v ) ) wlTH 1 TruMMon ( 2 2 )
M : dest_frame 3 , r_dest U , r_w 1 a_in 1 src_frame
M 1 2 , r_source 2 , com_=xt 2 ,
320 : FTu ( RIWLMT , STGN D) ,
M : rand S ’
321 : LONG_RUTyu SP_LL_ARKR
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UFF_SLu_u!'T = BTASEN_LekbTd FLUS FUORENT ¢ 6 )
a‘U_l?“ ! a’u_o?‘ k) src_frame 0 , r_snurce h ’
LOAD_BFE ( CURKF ST (& 3 ) 4Tk pFFReT |,

213 214

324 1 : OFF_ALU_DUT = CC SIGN_EXTEND_LO_ PLUS COMMON ( 2 , 0 )
41 ¢ alu_in 2 gev_¢ma S alu_op 3 src_frame 2 , r_source
M1 0, com_evt 2 ,

325 1 : LOAD_NFF ( OFVTyRS (0 ) ) NTTH NFF3ET 7,

M 1 3 dest_frame T , r_Aest U , r_w 1 on_in 3

326 1 2 LNAP_AQM { PerfFylulis ( y ) ) AITH 1 FUMMON (e, 0 )
M 1 ¢ dest_framne ¥ , r_dest v , r_w | a_in 1 src_frame
M1 3 2, r_source N , com_sxt 2

327 4t FTU ( RIGHTI , S5Tut )y,

M 1 3 rand § ’

328 1 3 LOGR_RuTo SN_LL _AFS
“ 1 ¢ nmac 6 o Jitly Sy_tt_8,F

32e 1

331 1 & OFF_alLU_UUT = ACC LFFT_SHIFTED ( 4 ) AND COMMON ( oCw e 1)
M1 alu_in 2 sf 4 aly_onp A src_frame ¢ , r_source
"1 1, com_ext oCy ,

332 1 ¢ FFST_TU_CC ( NFF_Me_¢ )

M1 rand 10 , test & , Jit2 B

333 1 ; GNTO Sp_LL_Rasth
M 1l ! nac 4 , 1itR  SD_LL_n85FL

333 1 ¢ ;

336 1 : RFAD Ty aCCUMULATNR USENL UFF_ALU #1TH CURRERNT ¢

336 1 3 o ) LON_LFNGIH 22 ) ,

Al mer | nA dp_ctr? | sre_frame 0 , r_source
M1l : u ten_ctr) o '

1@

1

1
1 o gest_frame 0, r_sast o, P_a | o_in 3,

339 1 1 L0an_AuN 6 CURKRFE LT (A Y )Y YITh afty, ( CHREBEMT (a8 ) )
M Lt aasr_frara 0, r_Hest o , r_a | a_in 2 4 src_frame
Ml 3y, r_sAurce b ’

3ag 1 o NLG_RGTL (D _SL_F”

M1 i nac &, lit1d LOD_SL_Fr

340 1 2 .

343 1 : RFAD TQ ACCUMULAIOR USING OFF_ALU .wITH CURRENT (

343 1 ¢ 6 ) CON_LEWGTH ¢ 32 ) ,

M1 : mem | md 1 db_ctrl 1 src_frame 0 , r_source
M1 : 6 len_ctrl b ’

344 1 3 OFF_ALU_UNT = BTASED_LENGTH PLUS CURHENT ¢ 6 )
Mol alu_in 1 alu_om * src_frame U , r_source &

345 1 ¢ LNAD_NFF ( CURKRFNTY ( & ) ) WiTH OFFSET ,

M 1 : agest_frame 0 , r_Hest 6 , r_w | o_in 3

3db 1 3 LNAN_AUN ( CUPRFSNT ( & ) ) W[TH ANN ( CURFEN[ to) ),
M 1 : dest_frame 0 , r_dest 6 , r_w | a_in 2 4 src_frame
M 1l 2 0, r_source &

347 1 LONG_GOTO LP_SL_ an
M1 : nac 6 , 1it1d LD_SL_SbP

347 1 2 ;

350 1 : READ TO ACCUMULATOR USING CFF_ALU «ITH CURRENT ¢

350 1 ¢ b6 ) CON_LENGTH ( 32 ) ,

4 1 : mem 1| md 1 db_ctel 1 src_frame 0 , r_source
M1 b len_ctrl o '

351 1 ¢ UFF_ALU_UUT s BTASED_LEMTH PLUS CURKENT ( 5 )
MO atu_in 1 alu_oe ¥ src_frame 0 , r_source &6

382 1 ¢ LNAN_DFF ( FURRFNRT ( 6 ) ) WITH UFFSET
M 1 1 uvest_frame D , r_dest o , r_w I o_in 3

393 1 : LNAN_A 0 ( FuRWELT (5 ) ) WlTH Aﬁd { LUHPtVT (e ) )
Molo: gest_frame 0 , r_dest ¢ , F_w | a_in ¢ , src_frame
M1l 3 0, r_snurce b

354 1z LOWR_rUTy LP_SL_ PFP
Ml 3 nac o, livtd Ly_3L_PuP

354 1

387 1 ¢ UFF_ALJ_UUI = ACC LEFT_SHIFTED ( 4 ) AND CUMMON ( &Ca » 1 )
M1 o alu_1n 2 sf 4 aly_on A src_frame 2 , r_sonurce
o4 1 1, com_ext «CJ ’

3S8 1 3 IEST_Tu_LC ( NFF_NE_O ) ,

M 1 2 rand 10 , tast & , 1itaA 1 ’

359 1 3 GNIN 1LD_S1._R"ASgD
M 1 2 nac 4, 1it8 LO_SL_BA3ZED

359 1 :

362 L 1 RFAN TL ACCHMYLATOR LISIMG JFF_ALU ATTH CURRENT (
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3/ 1 2 6 ) LO0a_LFaGTR ( 32 )

M1 3 mem | md 1 io_ctel 1 src_frame 0 , r_source
11 : o len_ctrl ¢ ’

363 1 & uFF_alu_udT = BTASEP_LEMGTR PLUS CURRENT (6 )
Mol alu_in 1 alu_oe %} src_trame U , r_source 6

36d 1 3 LﬁAD_nFF { CURKHENT ( & ) ) #[Th QFFSET
M | 3 aegt_frame N , r_dest b , r_w | o_in 3 .

365 1 2 LODAN_A0H ( CURKEWT ( 6 ) ) WITH ADy ( CURRENT (6 ) )
M ] : dest_frame 0 , r_dest o , r_~ | a_in 2 +» src_frame
w1 3 0, r_saurce b '

360 1 ¢ LOGR_GUTL LDY_LL_FF
41 : nac o , bitla bu_tL_FpP

360 1 2

369 1 ¢ AFAD T, aCUHWILATAR (SIME UFF, <Aty TTH CURRFNT

369 1 3 6 ) CONLLFNGTH ( 32 ) , - B
M1l : mem | m ) do_ctr! { src_frame. 0 , r_source
M1 : b len_ctrl & ' .

370 1| ¢ GFF_ALU_UI'T = OTASED_LENGTH PLUS CURRENT ( &6 )

L I W alu_in 1t alu_oo 3 src_trare 0 , r_source 6

371 1 : LNAD_OFF ( CURRENT ( 6 ) ) WITH UFFQET .

M 1 : dest_frame 0 , r_-dest 6 , r_w | -in 3

372 1 @ LOAD_A0M ( CURRENT ( 6 Y ) W[TH unu ( cuRRENT C6) )
M| : Jest_frame 0 , r_-dest o , r.w | a_in 2 , src_frame
M1l : 0, r_source h

375 1 3 LOWNG FUTU (SR T N S“P
M | 2 nac b6 , ittty LOU_LL_SuoP

373 1 =2

376 1 3 RFAD TU ACCHHMULAINR USING OFF_ALU wlTH CUPRENT (

370 1 1 o ) CON_LEMGTH ( 32 ) ,

M1 3 mem | md 1 do_ctel 1 src_frame 0 , r_source
M1 2 o len_ctrl o ’

377 1 : UFF_ALU_UUT = BTASEN_LENGTH PLUS CURRENT ( 6 )
L U alu_in ' alu_oe 3 src_frame 0 , r_source 6

378 1 3 LOAD_OFF ( CURKFEWT ( 6 ) ) W[TH OFFSET .,

Mt : dest_frame N , r_dest 5 , row | n_in 3

379 | 2 LNAN_AON ( CUSKRENT ( & ) ) #[TH Anﬂ ( CURPENI (6 1)) .
M {1 : gest_*frame 0N , r_Adest b , r_~ |} A_in 2 o src_frame
4 1 : U, r_source ¢t ’

3R0 1 ¢ LOKG_"UTL LP_LL_PBP
M 1 : nac b . iitly  LU_LL_PnP

1.1 VAN S .

RS 1 & UFF_ALU_GUT = afCC LFEFT_SHIFTEN ( # ) AND COMMON ( aCa » 1 )} o
M1 slu_in 2 sf 4 alu_oco & src_trame 2 , r_source
o1 ¢+ 1 , com_ext aCao

384 | ¢ TFST_TOCIr ( OFF_ME_Q )

M 1 ¢ rand 10 , test & , lit8 1 ’

3RS 1 3 GOTN LD_LL_RASED
M 1 3 nac o , 1itf® D_LL_J8SED

IRS 1

388 1 : 3N_SL_BASFED : .

389 | : OFF_ALU_CUT = NAME_TRAP ( ZERO_EXTEMD ) OR coMunN ( aBa » 0 )
M1 alu_in 2 , nb_ctrl 2 , dev_cmn U alu_op S src_frame
M1 : 2, r_source 0 , com_ext 3ba ,

390 1 & LOAN_NFF ( CUPRENT (7 ) ) WITn JFFSET
M1 : dest_frame 0 , r_dest 7 , r_w 1 oa_in 3

391 | 3 IF MUT_CC IHEN GRTQ an_SL_wFIRUL
M 1 : test 13 , polarity 0 nac 4 4, lit®  SD_SL_afIRD

391 1 3

3193 | 1 UFF_AaLu_oYT s afg AND LOMMGN (A , 6 )

Mol alu_in ? alu_onm & src_frame 2 , r_source 6 ., com_ext AaC3

394 | : SNURLE ( NFF_ALU_LS_1h ) Tu NAMF_RUS ( NAME_TRAP )
M1 3 nh_ctel v dev_cmad 117 .

395 1 ¢ LOAD_NFF ( CURRFENT ( 2 ) ) 4jTh UFFSET .

M 1 : gest_frame 0 , r_dest 2 , r_w 1 o_in 3 .
305 | : CASF OM ACC_3YTE 2 ) ™aSm vAgY QQTATE ( 3 )
M 1 % nac 3 srce kA mask ALy 3¢ 4
3% 3 i -
399 1 3 RESOLVE ( 0 , NAME_TRAP )
M1 : mem U , nac O , smac 8 , dest_frame 0 , r_dest 0
M1 3, r_wl!l , nbo_ctrl 2 , 1_in 1l , onin 1 , a_in 1l , a_w 1
399 1 3 '
401 | 3 UFF_ALU_DUY = ZERO OR CURRENT ( 7 ) .
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L alu_in ?2 , rand 2 alu_op S5 src_frame 0 , r_source 7 .

402 1 : SOURLE ( OFF_ALII_LS_16 ) Ty NAME_BUS ( NAME_TRAP )

‘M1 3 nh_ctrl U HJev_cmd 117

402 1 : ;

404 1 : UFF_AaLu_utl = ZERD OR CURREMT ( 0 ) ,

M1 alu_in 2 , rand 2 alu_oo S5 src_frame 0 , r_source 0 ,

40S 1 : LDAD_NFF ( PREVIGUS ( 0 ) )} WIFH NFFSET ,

M | : gest_frame 3 , r_dest U , row 1 o_in 3

406 1 3 LNAD_AUN ( PRKEVIOUS ( U ) ) AITH AQON ( CURRENT ( 0 ) )
4 1 : dest_frame 3 , r_dest 0 , r_w 1 a_in 2 +» src_frame
M1 3:0, r_source 0

406 | 3 3

408 1 : SD_SL_BASFO_1

409 1 : OFF_ALU_UUT = 25RO OR CURRENT ( S5 )

M1 alu_in 2 , rand 2 slu_op S src_frame 0 , r_source 5

410 -1 ¢ LNAD ( ACCUMULATCGR ) WITH UFFSET
M1 2 a_s 1l , on 3

411 1 2 LDAD_AOM ( CURRENT ( Oy Y WiTe y ,

M ] 3 gest_frame 0 , r_dest 0 , r_w | a_in 0 4

412 1 & wTTH CURRENT ( 5 )

M1 : sprc_frame 0 , r_source S5 .,

G13 1 3 IF LEN_LE_3?2 ThEN oOTO Sp_s5L_B84dR
M1 : test 4 , polarity 1 nac 4 , lity SO_SL_ABR

413 1 ¢ 3

416 | 3 UFF_ALJ_GUT = SRN NR CURREN] (7 ) ,

L alu_in 2 , ranag 2 alu_oo S src_frame 0 , r_source 7 .,

417 1L 2 SOURCE { NFF_ALU_LS_16 Y TU i[NAME_AUS ( NaMmg_TRaAP )

v 1 ¢ akh_ctrl 4 dev_rme {17

417 1 : 3

419 1 : SD_SL_WEIPD )

420 1 3 OFF_ALU_UUT = LIle ( #0GFFA ) and agC_HI ,

M1 o alu_in ¥ , 1 0 , lirtlh A0OFFg aly_op 6 dev_cmd |

421 1 3 LOAD_LEN ( PREVIUUS ( 0 ) ) WITH NFF
M1 : dest_frame 3 , r_dast 0 , r_w 1 -1_in 3, ob_ctri |}

421 1 ¢ ; ’

423 1 3 UFPF_ALU_UYT = ACC LEFT_SHIFTED ( 4 ) NR COMMUN ( 3Ba , 0 ) .
Ml alu_in 2 sf 4 alu_oo S src_frame 2 , r_source ‘
M1l 3 0, com_ext 3Rwy

424 1 3 LNAD ( ACCUMLLATOR ) N[TH UFFSET
M 1 3 a_w |l + o in 3

425 | ¢ CASF Ow ACC_oYTF (2 ) MaSk QA RLTATE ( 2 )

M1 : nac 3 srce 4 mask W0y s¢ S

425 1 :

428 1 ¢ UPF_ALU_UUT 3= ACC STGN_EXTEND_LO_ LEFT_SHIFTEN (

428 1 1 ) PLUS CO™MOBN (2 , 1 ) . )
M1 alu_in 2 gev_cmd 5 &t | alu_np 3 src_framm
“l 1 ¢ 2, rosource 1, , com_ext 2

429 1t LNAN_DFF € CURKERT (4 ) ) NITH oFFSET ,
M 1l : dest_frame 0 , r_dest 4 , r_w | o_in

430 1 : LOAD_AON ( CURKRENT ( &4 ) ) WITH AON ( COMMON «c2 .12,
M | : dest_frame 0 , r_dest 4., r_w 1 a_in 2 » src_frame
M1 : 2, r_source | ., com_ext 2 ’ .

431 1 ¢ LOAD_LEN  CURRENWT ( 4 ) ) WITH LFN ( COMMON ( 2

431 1t 3 . 1 ) ) CON_LENGTH (1 , IaC )
M { : dest_frame 0 , r_dest 4 , r_w 1 1_in 2 » src_frame
M1 3 2, r_source | , com_ ext 2 len_ctrl 8

431 1 : )

432 1 : LONG_SOTO SD_SL_WFIRD_}
M 1 : nac 6 , litld  SO_SL_WETRD_3

432 1 : ¢ ’

435 1 : OFF_ALU_UUT = aCC STGN_FXTENO_LO_ LEFT_SHIFTED (

435 1 ¢ 1 ) PLUS fLOMMON (2 , 2 ) .
M1 alu_in 2 gev_cmad S sf 1 alu_op § src_frame
M1 : 2, r_source 2°, com_ext 2 ,

436 1 : LOAD_OFF ( CuRRENT ( 4 ) ) WITH QFFSET .
M 1 : dest_frame 0 , r_dest 4 , row 1L o_in 3

437 1 : LOAD_AON ( CURRFNT C 4 ) ) WITH AON ( CDMMON {2,211,
M 1 : dest_frame 0 , r_dest 4 , r_w | a_in 2 + src_frame :
41 32 2, r_source 2 ., com_ext ? ’

438 1 : LNAP_LEN  CURRENT ( 4 ) ) “LTH LEw ( COMMON ( 2

433 1 2 4, ¢ ) ) CON_LENGTH (v , TNC )

M 1 : dest_frame 0 , r_HAast 4 , r_w | 1_in e ., src_frame
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41 : 2 , r_source 2 , com_ext 2 len_ctrl R
438 )\ @ , .
439 1 LONG_RuTd SO_SLoviFIRu_S
M L 2 nmac 5 , bitt4 SU_SI_weTwn_3
4319 § :
a2 | UFF_alu_utl = ZExDS
M1 alu_oep 0,
443 1 3 LOAD_AFF ( PREVIGUS ( 0 ) ) wI1THY OFFSET
M1 : dest_frame 3 , r_dest 0 , r_w 1 o_in 3 .
444 1 : LONG_GOUTY SO_SL_WELRD_4
M1l ¢ nmnac 6 4 litly SO_SL_WEIRD_4
q44 | 3
447 1 : OFF_ALU_GUT = ZEROS ,
Moo altu_oe 0 ,
448 1 3 LOAD_NFF ( PREVICQUS ( 0 ) ) WwITH NFFSET
M1l ¢ dest_frame 3 , ¢ _dest U , r_w I o_in 3
4a8 1 ¢
489 1 ¢ sSD_SL_wFlIPu_1
4S1 1 ¢ OFF_ALU_L!'T = ZERO OR CURREMNT ( 5 ) ,
“ 1 3 alu_n 2 , ranag ¢ 3alu_op 5 src_frame 0 , r_source 5
4S2 1 L0AN  ACCUMPLATOR ) WITH UFFSET
M1 ¢ a_w | 4, ao_in 3
452 1 : . :
454 1 ¢ UFF_alu_J'lT = LIT1e ( »f%GFFY ) AND ACC_K]I ,
M1 alu_in 3 , 1 0, 1irlek IDIFFy aluy_op & dev_cmg | *
455 1 : LNAD_NFF ( CyRRENT ( 4 Y ) w{TH GFFSET
M 1 : Jdest_frame 0 , r_dest d , r_w | . n_in 3
485 | :
457 1 : $N_SL_wFiRo_¢é
458 1 : OFF_ALU_UMT = ACC ZERO_H[ JuR COMMON ( #Ba , 0 )
L S alu_in 2 dev_cmo 3 alu_op 5 src_Fframe 2 , r_source
M1 : 0, com_ext wBa . .
459 1 : LOAD_OFF  CURRENT ( 2 Y } WITH GFFSET .
M 1l : dest_frame 0 , r_dest 2 , r_w | o_in 3 .
460 1 ¢ LONMG_GOTO LNAN_WEIRD_BASE
M1l : nac &6 , 1it1d LOAD_wEIRD_BASF
460 1 3
462 1 : SP_SL_WELRD_3 :
4h3 1 1 UFF_ALU_UUT = (ERTS ,
M1 alu_op 0,
464 1 : LOAD_OFF ( PRFVIDUS ( 0 ) ) owTITH NFFSET ,
M | : dest_frame 3 , r_dest U , r_w | o_in y .
465 1 : LONG_RUTO SD_SL_wFIRD_S
M 1l : nac & , litld SD_SL_WelIwD_S
465 1 : 3
467 1 3 SD_SL_WEIRO_4 :
468 1 : OFF_ALU_OUT = LTIT16 ( »40003 ) NR CURRENT ( S ) .
LI alu_in 3 , 1. 0, 1itld AUN00N alu_op & sec_frame
M1 2y, r_source 5 .,
4h9 | : LNAD_NFF ( CURKEWT ( 2 ) ) 41TH yFFSET .,
M 1 ¢ dest_frame 0 , r_dest 2 , r_w 1 o_in 3,
470 1 ¢ SNUPCF ( NFF_ALY_L3_16 Y Tu NAME_RUS ( NAME,TPAP )
M1 ¢ nk_ctrl U dev_cmd 117
479 L @
47¢ 1 ¢ RFSOLVE ( 0 , NAMF_TRAP )
M 1 : mem 0 , nac 0 , snac 4 , dest_frame 0 , r_anst 0
M1, rwl o+ ab_ctrl 2 , 1_in 1l , 0o int , a_in 1 , a_w |
472 1 :
47d 1 3 UFF_ALU_DUI = ZERN Ok CURRENT ( 0 ) ,
M1 oz alu_in 2 , rana 2 alu_op S src_frame 0 , r_scurce 0 .
475 | : LNDAD_OFF ( CHURRENT ( 4 ) ) WITH UFFSET ,
Mm 1 : dest_frame 0 , r_dest 4 , r_w | o0O_in L
476 | ¢ LNAN_AON ( CURRFNT ( 4 ) ) WITH AON ( CURRENT ( Q0 ) )
M 1 : gest_frame 0 , r_dest 4 , r_w 1 a_in é » src.frame
M1 : 0, r_socurce 0 ' ‘ ,
477 1 2 LOAD_LEN  CURRFWT ( 8 ) ) WITH LTTERAL ( LIT_LENGTH ( 33 ) )
M 1 : dest_frame 9 , r_dest 4 , row 1 1_in 1 4+ len_ctel
M1 ¢ 1S , litAR 33 , nac 4 , test 1S5 , oonlarity 0
477 L 3
479 1 OFF_ALU_JvT = ZERD DR CYRREMT ( ¢ )
S T aly_in 2 , rand 2 alu_op S5 src_frame 0 , r_soyrce 2 .
GRY 1 2 LNAN_ADN ( CuRwENT (0 ) ) 4[T4 ¢ ,
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aest_frame 0N , r_dest v ,» r_w 1 a_in [V
mam 4§ , nac ¢ , snac ¢ , no_ctel 0,
o_in v , a_w 1 , 1_in 1

’
OFF_ALU_UT = LERN Ok CHURRENT (7 ),
alu_in 2 , rarng 2 alu_rp 5 src_frame 0 , r_source 7 .,
SNORLE ( AFF_ALM_L3_16 ) Ty uArF _RUS ( NAME_[RAP )
nh_ctrl u dev_cmd 117

.
r

Tt P97 1 ),
src_frame O , r_source O
LNAPD_A0N ( CURREYT € 0 ) ) NITH QO
dest_frame 0 , r_dest 0 , r_w I a_in (I
iF AOM_Ng_0 THEM GOTO SPD_SL_wFIRD_I
test 4 , polarity ! nac 4 , 1its SD_SL_WEIRD_t

’
SN_SL_wEIRU_S :
UFF_ALU_UNT = ZERO OR CURReNT (S5 ) ,
alu_in 2 + rand 2 alu_op S src_*trame N , r_source 5 .
LAAD ( ACCUMULATOR ) W[TH UFFSeT
a_w | , o_in 3

.
’

LNAD_AQM ( PREVTUU'S ( 0 ) ) wITH 1 CURRENT ( 4 ) .,
degt_frame ¥ , r_dest U , r_4 1| Aa_in 1 src_frame
g ,» r_source '

FIU  RTGHT , STu™ ),

rand S y
CASE DN ACC_BYTE ( 0 ) MASK at(® ROTATE ( 6 )
nac 3 srce U mrask ATy sc

14

LNan_ACN ( PHFYTONS ( Q0 ) ) =114 1 PREVIVUS ( 0 )
amsst_frame 3 , r_dest 0 , r_w 1 a_in 1 src.frame
3, r_source 0 ,

FTu ( QTebr , ¢80 ),

rard 14 ’

LONAR_GUTU 3P _SL_wfiRy_1"y

nac b o, Pitld  Su_3L_agl«"_1yn

.

’

LOAD_AUN ( PREVIUIS (0 ) ) «TTH Y PREVICUS (0 )
gesr_frame 1, r_dest v , r_a | a_in 1 src_frame
$ + r_source 0,

FTu ( RTLHYT , ZSkN ),

rand 4 ’

LONG_GUTU SN_SL_wF 1Ry _|9}

nac & . ittty SO_St_welwh_1ud

LOAD_BUN ( PREVIONS (0 ) ) wli® 1 PRFVIVUS ( 0 )
dest_frame 3 , r_dest 0 , r_w 1 a&_in 1 src_trame
3 , r_source 9,

FIu ( kIGHT , [Ew0 ) ,

rand 4d ’

LONG_GOTL 3N_SL_wFIRU_1YY

nac b6 » bitld  So_sL_~NeT2N_1tI[D

’

LOAN_ACN ( PrEYIONS (v ) ) o714 1 PREVIQUS (9 )
dest_frame T, r_dest U, r_w | a_in 1 src_frame
3, r_source ¥

FTu ¢ rRIGHT , 25D )

rant 4 ’

LONG_"UTY 8N_SL_uF1Ry, 11V

nac 6 o ditla  So_ot_=melen_t1

’

SP_SL_aF1S0_100

"READ Ty ACCTMULAIOR USING vESCRTPTOR CURRENT [ 4

) CON_LENGTH ( 32 ) :
mem | md 1 Ap_ctrl 0 src_frame 0 , r_source 4 len_ctr)
SOLACF ( NESCRIPTNR CURPEMT ( 4 ) )
ab_ctel src_frame v , r_souyrce 4
TN DESCRIPTOR_B'IS ( ~NAME _CACHF_N { MAME_TRAP ) )
dev_cmd 45 , nh_ctrl 2 ’
LNAD_AQM ¢ CURAREAT € 4 Y ) WLTH 0,
Jest_frame 0 , r_dest 4 , r_w 1 a_in [
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alu_in 2 , rang 2 atlu_op 5 src_frame O ,» r_source 4 ¢
LOAD_OFF ( CURRENT (7 ) ) w[TH OFFSET

525 1 & LONG_GUTU $P_SLwEIRD_1Mu
Ml 2 nac b ., Titld SO_3L_weTwrR_TInD
§25 1 ¢
528 1 ¢ SD_SL_wEIPL_101 ¢
SP29 1 3 REaD Ty AFCUMULAIDR USIMG UFF_ALU #ITH CURRENT (
529 1 & 6 ) CON_LENGIR ( 32 )
M1 s mem | mA 1 do_ctel 1 sec_frame 0 , r_source
M1 3 o lten_ctrl 6 '
§30 1 : UFF_ALU_UUT = BTASED_LENGTH PLUS CURRENT ( & )
Mol alu_in 1 alu_co 3 src_frame 0 , r_source 6
531 1 ¢ LOAD_AON § CUBRKENRT ( 6 ) ) NITH ©
M | ¢ gest_frame 0 , r_~est o , r_w | a_in 0o
532 1 ¢ LONG_GUTL SP_SL_w_101_2
b I nac 6 , litty Su_3L_wW_t1o1_A
932 1 @
53% 1 @ bﬁ SL_af[Ru_110 @
5% 1 : REaD TU ACCHMLSTNR USIMG UFF_ALY uITH CURRENT (
936 1 & 6 ) UNU_LE4GIH (32 )
M 1 3 mem | md 1 do_ctel 1 src_frame 0 , r_source
Ml : o len_ctrl 6 ’
537 1 @ OFF_ALu_u'lT = dTASED_LEMGTH PLUS CURRFNT ( 6 )
M1 alu_in 1 alu_op 3 src_frave J , r_source 6
538 t : LAAD_AQN ( CUPRENT ( 6 ) ) N[TH QO
4 1 2 dest_frame N , r_dest 6 ,» r_a 1 a_in o .
539 1 : LONG_GOTU SD_SL_wW_110_48
M1 : nac o , litld SD_SL_W_110_4A
S3¥I9 1 ¢ ¢
S42 | 2 SD_SL_wEIRLD_111
543 | : RFAD TJ ACCUMIILATOR USINu UFF_aLy ~TTH CURRENT
Su3 ) 3 6 ) CON_LEWSGTIH € 32 )
M1 : mem 1 md | db_ctrl | src_frame 0 , r_source
M1 26 len_ctri o ’
Su6 1 3 UFF_ALU_UMT = BTASEN_LENGTH PLUS FURRENT ( & )
Moy alu_1n 1 alu_on 3 src_frame U , r_source [ I
S45 1 : LNan_agy ( CUPKERT (& ) ) “pTy 0,
M 1 : dest_frame N , r_~est o ¢ M.« { a_in G
G4 |t LNaB_GuTY ol _SL_oa illo
vl 3 mac o 4 litta Su_sl_w_111_3
Sde 1 : i
548 1 & SN_SL_wFlPs_iMu
54y | ¢ SNUPLE RERCOLP AN PRPEVLIUS € A 1)
M 1t ab_ctrl v src_frame s , r_snurce O
580 1 1 1IN NESCPIPINK_p!ls ( wARE_CACHE_2 ( Mate_TRAP ) ) .
M 1 + dev_emd Sy , nn_ctrl & .
SS51 1 3 LOAR_AQN ( CURRENT ( & Y ) WITH U
M 1 : dest_frame 0 , r_dest & , row 1 2a_in 0,
552 | : CASF Di ACC_BYTE ( 0 } MASK aR0™ ROUTATE ( | )
M1 : nac 3 srce 4 mask 80w sc 6
552 1 : ;
555 1 : SOURCFK ( DESCRIPTOAR PREVIOUS ( O Y )
M 1 3 gh_ctrl v src_trame 3 , r_source O
SS6 1 3 IN NESCRIPTNR_BIS ( NAMF_CACHE_I ( NAME_TRaAP ) ) .,
M1 3 dev_cmd 49 , nh_ctrl 2
S87 1 3 UFF_ALU_U!Y = ACC PLUS PRFJTUUS 0 ) »
Mol alu_in 2 alu_ge 3 src_tframe 3 , r_source 0
558 1 : LOAD_OFF ( PREVIQUS ( 0 ) ) wITH NFFSET
M1 ¢ dest_frame 3 , r_dest U , r_w 1 o_ in 3
559 1 : LOAND_AQN ( PREvVIUQUS ( 0 ) ) alTH AN ( PREVIOUa C0) ),
M1l : dest_frame 3 , r_dest 0 , r_w | a_in ¢ 4+ src_frame
M1 3 3, r_source ?
560 1 : LNAD ACCUMULATOR ) WITH UFFSET
M1 3 a_w ! , oLin L I
561 | & RFTIRN
4 1 : nac 2
561 1 :
Se4 1 : SOURCE ( NESCRIPTIM CURREMT (4 ) )
M 1 : db_ctrl U src_frame O , r_source 4
565 1 & TN NDESCPIPINR_g!S ( wAWE_CACHF_L ( NAME _TRAP ) )
M 1 ¢ dev_emd 19 , ab_ctrl 2
S66 1 3 UFF_ALU_OUT = ZERn oRr LHRQENT (4 ),
1
J I

567
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dest_frame 0 , r dest 7, row

'

LOAD_AyN ( FURKRENT (7 ) Y WITH ANN
t‘_

dest_frame 0 , r_cdeet 7 , r_w |
3 . r_source 0

n

in L]

in 2

LONG_ CaLL PTR_TO “ESC x READ_STANTED
nac 7 , litld pfQ_TU_UFSC « 2 Ap_STARTFD

226

( PREVIOUS ( 0 ) ) ,
src_frame

i
LOAD_NFF (- CURRENT ( 6 ) ) ~{Tn afw ( PPEVIOUS ( 0 ) )

dest _frame 0 , r_rest 6 , r_w 1
3 , r_scurce 0

0

in 2

LONG COTU KFSnLVED TRAPS » RES_A_TAN_DUNE

nac b , titld RQESULVFR_[RAPS «

;
SO_SL_w_101_A :

UFF_ALU_OYT = ACC GR CoMmOn ( wPw

alu_in 2 alu_oo S src_frame

2

e 00)
¢ FP_SOurce

LOAD_NFF ( CURKENT (V)Y ) ®ITh UFFSET ,

dest _frame 0 , r_dest | , r_w |

n

-in 3

src._frame

*Fa A_INUD_DONE

0 » com_ext I

LAAD_LEN ( CURREWT ( v Y ) WETH LTTERAL ( cnw LENGTH ( 32 ) ) .

dest _frame 0 , r_dest | , r_w |

'

_1!‘\ 1 ’

CASE Om ACC_BYTE ( 2 ) MMaSK aByd PUTATE ( 1

nac $ srce b magk 30w sc A

r

UFF_aLU_ulT = JFRN Ok L"'=RENT

dest_frame 0 , r_dest 2 , r_w |

4]

1

len_ctrl &

)

) 5 LOAD_OFF (

CURRENT (2 ) ) wITH GFESET , LNAP_LENM ( CURRENT ( 2 ) )
alu_in 2 , ranag 2 alu_op S src_frame 0 ,

4 , dest_frame ¢ , r_dest 2 , r_w t .o_in

~in

r_source
3 .

WITH LEM ( CURKRENT ( 4 ) ) , LOAD_AON [ CURPRENT (

2 ) ) wlTH AQN ( CURRENT ( 4 ) )
2 + src_frame 0 , r_source u

r.dest 2 , r_w 1 a_in 2 ¢+ src_frame 0 , r_

[
LONG_GOTO SP_SL_a_END_1
nac o , litl4 SD_SL_W_FaD_1

.
’

.

OFF _ALU_UUT = ACC XOR CNOMMON ( aCd

aly_in 2 alu_oce 4 src_frame
LOAD_OFF ( CURRENT ( 1 ) ) W[TH
dest_frame 0 , r_dest | , r_w |
LOAD_LEN [ CURRENT ( 1 ) ) WITH
dest_frame 0 , r_dest | , r_w 1
1S 4 1it® 34 , nac 4 , test 15

.

’

OFF_ALU_OUT = UME PLUS CURRENT (

2

L[IFRAL ( LIT LENGTH ( %4 ) )

’

o]

dest_frame 0 ,

PR -

source 4

; r_source b6 , com_ext 3(d
UFFSET

~in 3

12in 1
polsrity 0

)

alu_in 2 , rana 3 alu_oo 3 sprc_frame 0 ,
LDAD_OFF { CUPKFNT ( 1 ) ) S[TH OFFSET .

dest_frame 0 , r_dest | , r_w |
LONG_GUTU SPD_SL_~_EMD
nac o , litlqg SD_SL_W_FaD

14
SD_SL_w_111_4A :
UFF_AaLu_JUT = aCC UR CO¥4ON ( ¥R

v

alu_in 2 alu_op S src_trame 2
LNAD_OFF ( CURRFNT (1 ) ) #[Th OFFSET .,

dgest_frame 0 , r_dest | , r_w 1

2]

(o]

_,‘iﬂ 3 »

e Q)
e r_SOurce

in 3 ¢

LOAD_LEM ( CUuRKEMT ¢ 1 ) ) WITH QFfF ,

dest_frame 0 , r_rest 1 , r_w 1
LOHG_GOTU SO_SL W _EMND
nac & , litld SyY_SL_W_FEND

’

SO_SL_w_110_4

UFF_AaLu_uitT = aCC OF COMMON ( 2R
alu_in 2 alu_oe S5 serc_frare

W

2

1

_'ih 3 [

PRV B
s r.s0urce

LOAD_NFF ( CURRENT (1 )} ) WI{TH QFFSET

gest_frame 0 , r_dest | , r_w |

dest_*frame 0O , r_dest | , r_a |
15, 1it® 36 , nac 4 , test {5

’
SN _SL_nl2END ¢

o
LOAD_LEM ( CURKENT ( 1 ) Y WITH L‘TFQAL t LTT LENGTH ¢ %6 ) )
len_ctrl

i

in 3

|ﬂ 1

po)aritv n

len_ctrl

r.source 1

0 , com_ext B

gh_ctrl 1 ’

0 ., com_ext A
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UFF_sLu_unt
CURPENT L 2 )
alu_in 2 , r
4 y dest_tram
aest _frame N ,
STTH L EM (LR

2 ) ) WITH AQN ( CURRENT ( 4 ) )
2 + src_frame 0 , r_source { ¢ dest_frame 0 ,
r_dest 2 , r_w 1 a_in 2 + src_frame 0 , r_source 4
’
SD_SL_wW_END_1 :
LNAD_OFF ( CURKHENT ( 4 ) ) WiTH JPD ( LEN ( PREVIOUS ( 2 ) ) )
dest_frame 0 , r_dest 4 , r.w I na_in 3, serc_ftrame
3 , r_source 0 , joa_ctrl b ’
LNAD_AQNM ( CURKERT ( 4 ) ) AITH 0
dest_frame 0 , r_rdest 4 , r_w | a_in Q
; -
OFF_ALu_UUT = LTT32 ( 4500000003 ) NR CURRENT ( 4 ) .,
alu_in 3, 1 1 , 1it32 AS0000%uNa alu_op S sre_frame
9 5 r_snurce ¢ ’
LOAD_NFF ( CUPRENT ( 4 ) ) WiITH OFFESET
agest_frame 0 , r_dest 4 , r_w 1 o_in )
SNURCE ( DESCRIPTAR CURRENT ( 4 ) )
db_ctrl src_frame 0 , r_source 4
TO DESCRIPINR_BUS ( nAMF _CACHE_0 ( NAME_TRAP ) )
dev_cmd 48 ., nh_ctrl ¢
’
SOURLE ( PESCPIPTNR CURRENT (L ) )
agh_ctrl 0 src_frame U , r_source 1\
TN NDESCRLIPTOR_ENS ( KAMAS_CACHF_1 ( NaveE_IRaAP ) )
dev_cmrd 49 , nh_ctrl ¢
r
READ TU ACCUMULATNR USIML DESCRTIPTYR CURKENT ( 2
) CON_LEWSTH ( 32 ) ,
mem 1 md 1 Ab_ctrl 0 sec_frame 0 , r_source 2 len_ctrel
SNURCF ( DESCRIPTIOR CURRENT ( 2 ) ) ‘

gb_ctrl v sr
T0 DESCPEP [Ow_
dev_cmd ¢ ,

IFRN Nk C
) WU Tx OF
and 2 al
e & » r.o
r_rdest ¢
wFr, T (1

c_framre U
BllS

nh_ctrt ¢

4,428,045

HRPENT
F3FL
u_eco S
est 2 .,

r Fow 1
Yy,

~

d
LNan_LegM
src_frame 0

-~ 1 o_

1

L“Aﬂ_lﬁu

¢ r_source
( NAME_TRAP ) )

NAMFE _CACHF _?

) o

2

H .
S3OURCF ( DESCRIPTNR PREVINUS (0 ) )
y F_Source 0

dgh_ctrl U sr
TN NESCRLIPION_
”ev_cmd =1 .,

c_frame 3

LOGG_ROT) L_v_BASF _FiC_TH

nac o, iittd

’

LD _SL_BASFu
UFF_aLu_ui!l
a‘u_]ﬂ el
g ,» r_s~urce *
LNAN_NFF ( Cuy®
dast_frame
LOAD_LEN ( £UR
aest_*frame 90
2 s r_source *
1F agT_C¢
test 1%,

» La]

(L

nol

al

r .
UFF_ALU_LUT
alu_in ?

d'ts | NBAF _LACHFE_% ¢ NaME_TRAP ) )
nh_ctrl 2 3

L V_PASE _EMC_ N
AAME _TRAE ( ZFRO_EATEND ) UP CuMsnn ('& ¢« b )
v_cterl 2 , dev_cand U alu_op b

¢ cam_axt 2
REMT (7 ) ) N1Tr oFFSET

r_dest 7 . r_a 1 a_in L S
FERT O T Y ) NITR LFu ( COMMON (2

r_est I v row | l_‘ﬁ 2

[

¢ COM_Px
aryty |

ACC aNG C
u.op b

r

THES SuTO LI_SuonF iRy

nac 4

NMMUN

in

COAD_DFF (
( CUPRENT ( 2 ) )

228

e Tt SOUrce

3 .

( LURREMT

’

sre_frame

& )

srec_trame

lite  LP_SL_nEIRD

Aca
src_frame 2 , r_source 6 , com_ext ACA

P 6 )

SOURCE ( NEF_BLIJ_LS_16 ) TO NAMF_RUS (" NAME_TRAP ) ,

nb_ctrl O

dev_cmd

11

7 '

ALOAD_OFF { CURRENT ( 2 ) ) W]TH UFF$ET ’
o_in

dest_frame 0 ,
CASE ON ACC_BY
nac '3 ° srce A

,

RFSNLVE ¢ &
mem 0 , nac O
y Pow 1 ’ nh

r_dest 2
TE
mask

NAME _TRAP
¢ sPac 4
—cerl 2

r w1
2800 sc 4

)

, dest_frame 0 ,

y 1_in 1}

’

o_in 1

3

2 ) MASK Q8yd RQTATE ( 3 )

r_dest 0

’

a_in |

a_w |}

’

14
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LP_SL_=#FIRy
UFF_ALY_WUT = LTT1se ( wOUFFY Y AgND ACC_HI ,
alu_in 3 , 1V 9% , J5tlp AN rFy alu_op & dev_cmd | ,
LOAD_VLEN € PRFVIQUS (0 ) ) wTIH DFF
dest_frams 3, r_dest U , r_w | I_in 3 , ab_cterl 1

229 230
64e 1 @
644 1 1 RFAN TQ ACCUMULATOR USING GFF_ALU WITH CURRENT (
6dd | I o ) CON_LFNGT™ ( 32 ) ,
M1l 1 mem | mA Ap_ctrl src_frame 0 , p_source
M1 i b6 lem_ctrl o ’
84S 1 3 OFF_alu_ul'T = BUTASED_LENGTH PLUS CURRENT ( 6 ) ,
LI W alu_in 1 alu_op 3 src_trame U , r_source 6 ,
6do 1 2 LNAD_NFF ( CUPKENT ( 6 ) ) WITH JFFSeT ,
M 1 : agest_frame N , r_dest 5 , r_w | o0_in 3
847 1 3 LNAN_AON ( CURRFNT € 6 ) ) 9[Ti ann { L”kRENT { 6 )
M1l 1 gest_frame 0, s _dest &, r_w 1 a_in 2 src_ frame
Ml PV, r_source &
o7 1 1 ;
649 1 ¢ UFF_ALU_UMT = £ERN OK (URRENT ( 7 J ,
Mol o alu_1n 2 , rang 2 3lu_op & src_frame 0 , r_source 7 ,
50 1 1 SNURCF ( NFF_ALI)_Ls_1k ) Tu nAnMF_RyS ( MAME _TRAF ) ,
Mol o onk_ctrl oy ~“ev_cmd 117 '
6S1 1 : 1F LENM_GI_3> ThEN 3000 Ly_sL_weTxN_1
M1 test 4 , polarity 0 nac 4 + TitA  LD_SU_WEIRD_1
651 1 :
653 1 : UFF_ALU_UYT = aCC PLUS CURRFRT ( n Yy ,
M1 o alu_in ? aly_or 3 src_frame U , r_source 0
054 1 : LOAD_NFF ( PREVIQUS ( v )} ) wllH nFFSFT '
M 1 i dest_frame 3 , r_dest 0 , r_w | ~in 3
685 1 @ LOAD_AUM ( PREVIONS ( 0 ) ) wliH AdN ¢ CURRENT o)y,
Mol dest_frame Y , r_dest 0 , r_w | a_in 2 + src_frame
M1 : 0, r_source 0
656 1 : LNG_GOTOU SPH_SL dAaFU 1
M1t nac 6, littd  SD_SL_RASED_1
650 1 :
659 1 1 UFF_ALU_UUL = LERN Ok CUKREMT «C 7.,
Mol alu_ir ? , rand 2 alu_op S src_frame 0 , r_source 7
660 1 3 SPURCE ( OFF_ALU_L3_ 16 ) Ty whiE _BUS ( NAME_TRAP )
M 1 3 nh_cterl g dev_ema V{7 :
b0 L 1
13
| S
1o
I
13

L ) PLUS COMunN ¢ 2 , 2 ) , i
alu_1n 2 gey_cma S st | alu_np 3 src_frame

¢ , r_source ? , com_ext ? ,

LOAN_OFF ( CUQRFRT ( 4 ) ) w[TH UFFSET

dest_frame 0 , r_dest 4 , r_a | n_in 3 ,

679

664 1 3 ; .
666 1 : UFF_ALU_UUT = ACC LEFT_SHIFTED ( 4 ) OR COMMGN ( 28 , 0 ,
M1 s alu_in 2 sf 4 alu_ogo S src_frame 2 , r_source
M1 s u, com_ext wRa , .
667 1 : LOAD ( ACCUMULATOR ) WITH UFFSET ,
M1l a_wl , o_in 3
668 1 : CASE ON ACL_nYTE ( P ) MASK 4CyD ROTATE ( 2 )
M 1 : nac % srce f mask M0y ge S
668 1 : ;
671 1 : UFF_ALU_UUIT = arfg SIGN_FXTEMU_LO_ LEFT_SHIFTED ¢
671 1 2 1 ) PLUS ruMmnN ( 2 r 1) 3
Mol alu_in 2 dev_cnd 5 sf 1| alu_oo 3 src_frame
M1 : 2, r_source 1 , com_ext 2 ,
672 1 : LDAD_NFF ( CURKEWT € 4 ) ) WITh OFFSET ,
M 1 : gest_frame 0 , r_cdest 4 , r_w 1 n ~in 3
673 1 : LNAD_AOM ( CURRESNT ( 4 ) ) WITH AON ( COMMOM te ., 1y,
M 1 : dest_frame 0 , pr_dest 4 , row 1 a_in 2 » src_frame
M1 3 2, r_source t , com_ext 2 .
674 | : LOAD_LEM ( CURREWNT ( 4 ) ) WITH LEN ( COMMON ( 2
674 1 ¢ 4, 1 ) ) CON_LEMGTH ¢ 1 , TINC )
M 1 : dest_frame 0 , r_dest 4 , row | T_in 2 + src_frame
M1l 2, r_source ! , com_ext 2 len_ctr) A
674 1 ¢,
675 1 : LONG_KOTL Le_SL_wE{RD_2
M1 3! nac o, ittty LU_SL_weTan_?
675 1 : ;
678 1 ¢ OFF_ALU_u!i = aCC STGM_FXTEMU_LN_ LEFT_SHIFTED ¢
{1
1 :
s
I
1 :
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LDAN_AUN
dest_frame

e + r_source ?

LOAD_LEN
r 2 )
dest_frame

2 » r_source 2

0

( CURPKRENT (1
r_dest 4

¢ COM_ex

CUPRERT ( 0

n

’

J CON_LENRTH (1

r_dest d

)

t
)

r

’

’

)

2
)

y COmM_ext ?

LONG_GUTO LD_SL_WFLIRD_2
LO_SL_WEIRN_?

nac 6 ,

’

tieldy

6 ) CON_LFAGIH € 32 )

mem 1 mA
6 len_ctrl
UFF _AlLu_uisl
alu_in !
LNAR_NFF
dest_frame
LOAD_AUN
dest_frame

1

-]

al

fbo_ctel
’

1

4,428,045

AfTr

row 1

AN ( COMMQN

a_in

2

’

232
2,2 1)
src_frame

4
# T LFn ( COMMON (2
TwC )

row

1

1_in

len_ctr) A

L

src_frama

n .,

2

’

src_frame

RFAD TU ACCUMULATOR USING OFF_ALU #WTITH CURRENT (

r_source

BYAScP_LENMGSTH PLUS CURRENT ( 6 )

u_oo 3

CURRENT ( A

n

n

r

r

0 y r_snurce b
LONG_GOTU LD_SL_wELPD_3
LO_S1L _WETKD_3Z

nac o

r

READ TU ACCUMULATOR USING UFF_ALU

litty

6 ) CON_LENRITH

mem | md
6 len_ctr]
uFF_ALU_QUT
alu_irm |
LNAD_NFF
cest_frame
LNan_aoM
dest_frame

0 , r_source b

r
GFF _ALU_LHT
alu_in 2

4]

n

b

al
’

r

al

r_rest &

[ CURKRFRT ( 6

r_"est o

’

« 32) ,
de_ctrel

)

)

!

)

)

r

src_trame v ,

“1TH

-

¥ Tr any

P

1

1

JFFSET ,

a_in

a_in

src_frame 0 ,

3

L4

r_source 6

( CURPENT ( 6 ) ) ,
¢ s src_frame

~ITH CURRENT (

r_source

[
BTASED_LENGTH PLUS CURRENT ( 6 Y

u_op 3

( CURRFIT ( &

r_rdest &

r_"dest &

)

( TUPRENT ( &)

’

src_frame 0O ,

) NITH OFFSET ,

)

row 1 o_in 3
9ITH ADw ( CURREN
row 1 a_in e .

ACC UR CUMMON ( aBa , O

u_op S

LOAC_NFF ( PrRFEVIQUS ( 0
dest_frame 3 -,
LONG_GUTU SN_SL_AEIRD_1
i SO_SL_WETRC_1

nac b

’

lictya

LD_SL_wFIRD_ |

UFF _ALL_UUT
alu_in 2
LNAN_0OFF
uest_frame

’
UFF _abu_btr
alu_in %

0 , r_source S
LOAD ( ACCUMUL ATuR )

a_w 1 o}

’
UFF_ALu_i
alu_in ?
LAAD_OFF (
Jest_frame

LONG_RUTy LNan
titty

nac ¢

’

3

14

"

’

al

’

1

rand 2

r_dest {

)

src_frame 2 ,

)

) wllH NFFSET
r_w |

ACC UR COMMON

u.on S
r_dest 0

LTr3e «

¢ PEFVIUUS ( ¢ )

,

)

o_in

C @8y , 0

src_frame 2 ,

)

~ITH OFFSET

L

i

YOUFFEAQNQA )

o_in

1 , Vit32 AGOFFuNQO0Y

’

3

LERD NOx ACC_HI

CYRFENT (U

n

14

LN_SL_wFlRu_¢

READN TU

mem | Al

o len_ctrl

OFF _AaLu_ut
alu_in 1

1

]

al

r_dest d

_WEIRN_RASE
LuMu_uE IPU_BASE

32 ),
ie.crrel

)

f

1

)

alu_opo

q

]

?

wiTelt uFFSeT

Adev_cm

1

AITH uFFSET .
row |

ACCHHLAT N USENG GFF_AL U
6 ) CMi_LENGTH

n_in

src_*¢rame 0 ,

’

’

3

’

3

3

r.source 0 ,

’

r.source 0 ,

AnD CYURRENT
stu_ep o

r_source &

( 6))
src_frame

com_ext

com_ext

(s Yy,
src_frama

sTiH CURRENT

r_Source

’
dTASED_LENGTH PLUS FyURKRENT ( 6 )

u_oo 1t

LOAR_NEF ( CuRxFRT (6 )

dest _frame

~
1#

.

r_dest o

’

)

r

src_frame u

ALTh JFFSET

L]

1

o_in

3

O 4

r_source &

A

Aga

(4

14
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754 LONG_GGTU $P_LL _WEIRD_1

nac o , lietty SO_LL_WETRD_1

’

233 234
Tle 1 ¢ L0An_a0M  FUPRELT (6 1 ) #[Tr uNw ( CURRENT (& ) )
M ] 3 dest_frane 0 , r_Aest o , r_w 1 a_in 2 1 src_frame
M1 : 0 , r_source b
16 1 3 i
718 1 3 OFF_ALU_LUT = ACC uR COUMMON ( oRa , 0 ) ,
Ml alu_in ? alu_op 5 src_frame ¢ , r.Source 0 , com_ext 382
719 1 3 LOAD_NFF ( PREVIQHS ( 0 ) ) #I1H OFFSET ,
M 1 ; adest_frame T , r_dest 0 , r_w | o_in 1.
720 1 &+ LONG_GUTu SN_SL_wFIRD_S
M1l : nac & , litly Sg_SL_AETIRD_S
720 t ¢
722 1 3 LD_SL_#F[PD_3 :
7123 1 & OFF_ALU_UUT = aCC JR COMMOW ( aBa , 0 )
M1 atu_in 2 alu_or & src_frame 2 , r_source 0 , com_ext 383
724 1 3 LNAD_NFF ( PREVIGHUS ( 0 ) ) WITH OFFSET ,
M 1 : cgest_frame 1 , r_cdest 0 , r_w | o_in I
779 1 : LONG_GUTY SD_SL_wEIPC_4
M1 : nac 6 , littd SO_SL_WETRO_4
729 1 : %
728 1 3 SD_LUL_BA3ED
729 1 : UFF_ALU_OQUT = MAME_TRAP ( ZERO_EXTEMD ) OR COMMON ( aBa , ¢ )
M1 alu_in 2 , no_ctr) 2 , dev_emd 4 alu_op S src_frame
M4i : 2, r_scurce 0 , com_ext Igd ,
730 1 : LOAD_NFF ( CURRENT ( 7 )Y ) wlTH OFFSET ,
M 1 : gest_frame 0 , r_cdest 7 , r_w I o_in y ,
731 1 @ IF MOT_CC THEN GOTU SPH_LL_wFIRD
M1 ! test 1% . polarity 0 nac 4 , TitR SD_LL_wELRD
7311 : .
733 1 ¢ UFF_ALU_UUT = ACC AND COMMQNM ( ACA , & )
L alu_in 2 aly_or b sgrc_frame 2 , r_source 6 , com_ext (3
734 1 : SDUPCE ( NFF_ALYI_LS_16 ) TU NAWF_ByUS ( NAME_TRAP ) ,
M1 2 ab_ctrl 0 dev_cmd 117 ’
735 1 : LDAD_NOFF ( CURRENT ¢ 2 ) ) wlTH OFFSET .,
M 1 : oest_frame 0 , r_dest 2 , r_w 1 o_in . 2
736 1 ¢ CASF On ACC_BYIE ( 2 ) MASK RO RUTATE ( 3 )
M1 : nac 3 srce 6 mask 2d0n sc 4
736 1 ¢ ;
739 1 : RESOLVE ( 0 , NAMF_TRAP )
M1l : mem 0 , nac 0 , snac 4 , dest_frame 0 , r_dest 0
m 1 3, r_wi o+ nh_ctr) 2 , V1_in | , o_in 1l , a_in 1 , a_w }
73 1 : 3
741 1 : OFF_ALU_UUT = ZERN OR CURREMT ( 7 ) ,
b alu_in 2 , rand ¢ alu_op S src_*trame 0 , r_source 7 ,
742 1 ¢ SNURCE ( DOFF_8LU_LS_16 )Y Ty NAMF_AUR ( NAME_TRAP )
M 1 : nh_ctrl U dev_rmod 117
742 1 5
Tdd 1 3 OFF_ALU_LYT = ZFRD N CURRENT (0 )
L T alu_in 2 , rang 2 alu_op 5 src_frame 0 , r_source 0 ,
TU4S L 2 LOAD_NFF ( PREVTLLIS ( L ) ) «wITH NFFSFT ,
41 : gest_frame 3 , r_dest G , r_w 1} o_in 3
Tde | 3 LOAN_AQNM ( PREIUUS L € ) ) «wTTY A0M € CURRENT C 0 ) )
4 1 : dest_frame T , r~_dest U , r_w } a_in 2 + src_frame
M1 3 0, r_scurce D
746 1 :
Taa 1 : SN_LL_nfS5Fu_1 3
749 1 ¢ UFF_ALU_CUT = ZERO Nk CURRENT ( S ) ,
I alu_in 2 , rand 2 alu_op S src_frame 0 , r_source S .,
750 1 : LOAD ( ALCUMULATOR ) WITH UFFSET ,
M1 :a_wl, o_in 3 '
751 1 ¢ LDAD_AQN (¢ CURRENT ( 0 ) ) WITh ¢ ,
M 1 : dest_frame 0 , r_dest U , r_w | a_in 0 .,
752 1 ¢ wITH CURRENT ( 5 ) ,
‘M 1 : spc_freme O , r_sgurce 5
793 1 = IF LEM_LE_32 THEN GOTO SU_LL_ARP .
M 1 : test 9 , polaritv 1 rnac 4 , 1its SO_LL_ABR
793 1 : ; ' s
7S6 1 ¢ OFF_ALU_GUT = ZERN NR CHRRENT ( 7 ) ,
M1 s alu_in 2 , rand 2 alu_op S src_frame 0 , r_source 7 .
7ST 1 3 SOURLE ( OFF_ALU_LS.16 ) Ty WAMF_RUS ( NAME_TR&P ) ,
M 1 3 nh_ctrl dev_cmd 117 ’
| S
|
13

758
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235 236

760 1 : SP_LL_wELRD :

761 1 ¢ UFF_ALU_UYI = ACC ZEwN_HL UR CUMMON ( 9Bé » 0 )

M1 alu_in 2 agev_cmd 3 alu_op 5 sre_frame 2 , r_source
M1 : 0, com_ext aBRa , .

762 1 ¢ LOAR_CFF ¢ CUPKENT ( 2 3 ) S[Th QOFFSET
M 1 : qgest_frame 0, r_Adest 2 , r_w | o_in 3

/62 1 3 ; ’ .

164 1 2 SP_LL_wFIRuU_1 :

765 1 @ UFF_ALU_MIJi = (FROS ,

M1 alu_omp o,

766 1 : LOAD_NFF ( PRFYTHUS ( ¢ ) ) «TTH NFFSFT
M 1 i dest_frame 3, r_<est u , r_w 1 o_in 3

160 1 = ; ‘

T6b 1 @ SD_LU_wFiPu_¢g

769 1 : HFAD TU aCCrUmiLAINK USLIMG UFF_alyu «w1TH CURRENT ¢

769 1 3 6 ) CNN_LFLGIH ( 22 ) ,

M | : mem | mr ot Ab_ctrl 1 src_frame 0 , r_source
M1 i o len_ctri o '

770 1 : uFF_ALuy_piy = BTASEP_LEMGTH PLUS CURPRENT ( & ) ,
a1 atu_in 1 alu_or % src_frame uy., r_source &6 ,

7711 3 LOAD_NFF (" CURKRFNT ( & ) )} M1TH JFFSET ,

1 i dest_frame N, F_Adest © 4 r_w 1 ~A_in 3,

772 1 & LOAD_8uM ( CuRRFLT ( & Y ) &[Tr ADN ( CURPEMT ( & ) ) ,
MLt dest_frame D , r_dest u , r_a 1 a_in e +» sre_trame
M1t u, r_snurce A ’

775 1 ¢ (85F Ny wlfC_nYIF { 1 ) M4Sk 2R3 POTATE ( 1)

Mol 3 mac 3 srce © m38k AN, sC &

775 v

7o 1 ¢ UFF_atU_UUT = wCC 2ERC_N1 42 C0™a04 ( aRa , o ) ,
“ 1 1 aldlye 2 gev_cmd 4 alu_oe 5 src_frame 2 , r_source
1l ¢ 3, com_ert x84y

T77 1 ¢ LDAD_NRF ( CURKRFLT (0 Y Y «]Ta JFESET ,
M1 : cest_frame N, r_rdest 4’y r_w | o_in 3 .

778 1 1 LONG_GUTY SDh_LL_.EiPu_>s
M 1 2 nac 6 , ¥13it14  Su_LL_#*T=D_%

B

TRL 1 ¢ BiFr_wlv_utit = a0 200D 57 Co s  wCa o 8 )

Moo alu_in 2 aev_cmu s atu_or 5 src_ftrame * , r_source
M1 : 3 r COm_ext ol w » ‘ .

TR 1 ¢ LORN_NFF 7 TUPKFLT (4 ) ) v Ty, uFFSET
M1 ¢ uest_franme 0 , r_Hest 4 , r_w | o_in ]

7B 1 : )

TR4 1 3 oP_Li_mb1Ru_3 3

78S ) 2 UFF_ALu_uNT = AGCL ZFRN_L U why COwMgM (A , &6 ) ,

Mol alu_1n 2 agev_cma ¢ alu_op & src_fFframe 2 , r_source
M1 : 6, com_ext aDa

TRoe 1 ¢ IF NFF_Fu_y THEM GUTU SP_LL_WwFLIRO_4
M )] : test o , polarity 6 nac 4 , Vith  SL_LL_WEIxD_a

7Ro } 3

TR 1 ¢ UFr_al ol = LT3 1 hgNFENG0gY ) N COMMUN ( A 4 0 Y,
Mol alu_in 2, 1 v, 15082 a00yFydude  aslu_or S5 src_frame
Ml 2 s r_source D, cor_ext apa

TRG 1 1 LOAD ( ACCUMLL A TUR )Y wiTi UFerSe T
M1 : a_v 1 , 0o_in b

189 §} : ;

791 1 2 SD_VL_J4F[PRPy_u ¢

792 1 ¢ UFE_ALu_UbT = aCl ¢FrN_Lo LEFTI_SuTRTeh ( 2 ) OR LCURRENT ( 2 ) .
M1 alu_in 2 gev_cmru ¢ st ¢ alu_np 5 sre_ftrame 0 , eo_source 2

793 1 2 LOAD_OFF ( CURRFT 2 Y ) o TH UFFSET .

M 1 ¢ dest_frane 0 , r_dest ¢ 4, F_w 1 n_in 5

794 1 ¢ LONG_GUTu Lheh_~p TrD_RaSt
M 1 : nac b ¢ litly [T uru_wF{Py_BosF

7194 1 .

797 1 1 LD_LL_wAroFu ¢

798 1 ¢ UFF_ALU_UMT = admf _Tehe ( ZERN_FXTeMD ) UR CuyMMON (2 4, 6 )
[ alu_wn 2 , np_ctrl 2, dev_cemrd 4 alu_op 5 src_frame
M1 i ¢, r_source & , coT_ext 2 B

799 1 i LOAD_NEE ( CURRFAT € 7 Y. ~1Tn GFFSeT ,

M | : gest_frame 0 , r_dest 7 , r_w | o_in 3 .,

800 1 : LOAD_LEM ( CUPKRFRT (7 ) ) ~TH LFn ( COMMON ( 2 ,» 6 ) Y,
M 1 3 aerst_frame 0 , r_dest 7 , r_w | 1_in ¢ + src_trame
M1 : ¢ 4 r_snurce 6 , com_ext 2 ’

1

801 DOLF ONUT_CC IHLh GouTU LP_te _wElPRw
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237 ' 238

test 1%, polarity 0 nac «4 , titA LD_LL_WFI1RD

H
JRF_ALUL_UUT = ACC AMLG LOMMUN (L3 , A& ) ,

alu_yn 72 alu_op & src_frame 2 , r_source b6 , com_ext ala
SOURLFE ( OFF_ALI_Lo_16 3 Tu mAwF_RyuS ( NAML_[RAP ) ,

nh_ctril u dev _cod 117 '

LOAD_OFF  CUuRRENT (2 ) ) WiTh UFFSET ,

dest _frame 0 , r_dest ¢ , r_w 1 o_in 3,
CASE ON ACC_BYIF ( 2 ) MASK afoua RUTATE ( 3 )
nac 3 srce A mask aYle sc 4

r

KFSNLVE ( u , NAMF_TRAP

mem J , nac O , snac 4 , dest_frame U , r_dest 0

;s cow | ’ nbh_ctrl 2 , 1_in t , o_in t , a_in 1 , a_w 1}

’

READ TO ACCHIMULATOR uSLMG UFF_aly alTH CURRFNT (

b ) CON_LFNGTIH ( 32 ) ,

mem 1 ma 1 db_ctrl 1t src_frame 0 , r_source

6 len_ctrl o ’ . '

OFF_ALU_QUT = STASED_LENGTH PLUS CURRENT ¢ & ) ,
alu_in 1 aly_oo 3 sgrc_frame J , r_source b ,

LOAD_DFF ¢ CURRFNT 6 ) ) WiTh GFFSET ,

dest_frame 0 , r_dest 6 , r_w 1 o_in 3,
LOAD_AQM ¢ CURKRENT ¢ A~ ) ) W[TH afly ( CUKRENT ( & ) )
dest _frame 0 , r_dest 6 , r_w | Aa_in e » src_frame

0 , r_scurce &

4
UFF_ALU_ONT = ZFKO Ok CURREMT ( 7 ) ,

alu_ir 2 , rana 2 alu_op 5 src_frame 0 , r_source 7 .,
SNURCE  OFF_ALY_LS_1k ) TU NAWF_RUS ( NAME _TRAP ) ,
nb_ctel § dev_cmd 117 .
IF LEN_GT_32 THEN GOTO LO_LL_WeTRD_2
test 9 , polarity 0 rac 4 . 1it8 LOD_LL_WEIRD_?

r
OFF _ALU_DUT = aCC PLUS CURKENT ( 0 ) ,
alu_in 2 alu_oo 3 src_frame 0 , r_source 0 .,
LOAD_OFF ( PREVIUGUS ( U ) ) wIfH NFFSET ,
aest_frame 3 , r_dest 0 , r_w | o_in 3
LOAP_AUM ¢ PRFVTIQUS (¢ ) ) wTIiH AUN ¢ CURRENT ( 0 ) ) ,
agest _frame 3 , r_dest U 4, r_w 1 a_in 2 src_frame
0 , r_source 0 ’
LONG_GOTO Sh_LL_BASFu_1|
nac 6 , litld SpP_LL_PASEN_

1
UFF_ALU_UT = ZERD DR LURREMT (7 ) ,

alu_in 2 , rano 2 alu_oo 5 src_frame 0 , r_source 7 .,
SOUPCF € AFF_ALN_L5_ 1k ) Ty wAwF_QYS { NAME_[RAP ) ,
nh_ctrl 0 Aev_cmd 117 .
LOBG_GuTU LD_LL_wFIPO_1
nac 6 , littd LD_LL_WETxD_1

[

14

Lh_LL_wELRD

UFF_ALU_QUT 4CC LERN_HL QR CuUMNMOM ( 9B , 0 )
alu_in 2 dev_cmd 3 alu_op S src_frame 2 , r_source

G o com_ext oRa '

LNAD_OFF ( CURRENT ( 2 Y ) WITH UFFSET

aest_frame 0 , r_dest 2 , r_w | o_in 3

.

’r

LD_LL_~FiR)_} ‘

KEAQD Ty ACCUMULATAK U[My OFF_ab g wITH CURPRENT (
o ) CNu_LFpucIe ( %32 ) ,

mem | mA 1 dp_ctpl 1 src_frame 0 , r_source

a len_ctrl o ’

WFF_ALU_CUT = cTASED_LeNoTH PLUS COPRENT ( 6 ) ,
alu_in ' alu_oc 3 src_trame y , r_source & ,

LOAN_OFE ( CURKENT (£ )Y ) N]Trm JFFSET ,

aest_frame 0 , r_Adest o , r_w | o_in 3,

LOAD_AUY f CUBKELT (A 1 ) )Ty 0w ( CURRENT ( 6 ) )

dest_frame 0 , r_dest o , F_w | a_in 2 + src_frame

0 , r_source b

’
LO_LL_WFIRu_2 3

’
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239 240

gai 1 OFF_ALU_UYT = ACC UP CUOMMON ( ~Ra 0 )

Mol alu_in 2 alu_oo S src_trame 2 , r_source 0 , com_ext A
842 1 : LOAD_DFF ( PREVTLYUS ( ¥ ) ) AlIH NFFSET

M 1 : dest_frame 3 , r_dest U , r_w I o_in 3
gug 1 s
844 1 1 OFF_ALu_ull = ZERD Ok CURRENT ( S )

M o] o alu_in 2 , rand 2 alu_op S src_frame 0 , r_source 5 .
845 | i LNAN ( ACCUMULATUR ) WITrn OFFSET .

M1 3 a_w 1l 4, o_in 3 ’
846 1 & LONG_KUTG SO_LL_WFIRyL_2

M 1 : nac b , titld SU_LL_WEIRP_?
846 1 ¢
849 | : SD_SL_ABR :
850 1 : UFF_ALUL_LOT = LIT16 ( «NOFFA )} AND ACC_HI

M13: alu_in3,1 0, litle A0ONFFY alu_op 6 dgev_cmd 1
851 1 ¢ LOAD_LEN ( PREVIUUS ( 0 ) ) wITH OFF ,

M 1 : gest_frame T , r_dest 0 , r_w 1 ) _in 3 , dh_ctrl | ’
852 1 : LOAD_AGM ¢ PREVIQUS ( ¢ ) ) «TTH a0ON ( PREVIUUS ( 0 ) )
M 1 ;: agest_frame 3 , r_dest U , r_w | a_in 2 + src_frame

M1+ 3, r_source 0

8482 t : ;

854 | & SP_SL_ARR_}

BS5 1 2 OQFF_ALU_UUT = oTaSED_LEMNGTH CON_LFNRTH { 32 ) PLUS CURRENT ( &6 )
Mol atu_in 1 len_ctrl & alu_op 1 src_frame 0 , r_source A

6§56 1 ¢ LDAD ( ALCUMULATUR ) WNITH UFFSET ,

M 1 2 a_w 1 , o_in 3
BS7 1 ¢ LOAN_AUN { CURRERNT ( A ) ) ALTH 9 ,
M | : dast_frame 0 , r_dest o » r_w | a_in g
858 1 : CASF 0O ACC_BYIE ( 0 ) MaSKk g1(? RuTATE ( 6 )
M1 : nac 3 srce rask 21Ca sc 1
858 1 : ¢
861 1 : SOURCE ( DESCRIPFNR PREVIOUS ( 0 ) )
Mt ¢ gh_ctrl 0 src_trame 3 , r_snurce 0

862 L : TN PESLPIPTOR_BYS ( wAME_CACHF_0 ( NAME_TRAP ) )
M ] : dev_cmd 43 , nb_ctrl 2 ’

863 1 : OFF_ALU_JMT = oTASEN_LENGTH L0 _LENGTH ( 0 ) NR PREVIOUS ¢ 0 Y .
Mol alu_in ! len_ctrl 0 alu_oo & src_frame 3 , r_source 0

864 1 3 LOAD ( ACTUMULATUR ) W TH yFfFSeT
M1 : a_w~w | . o_in 3 .

865 1 3 LOAD_AuUM ( PRFYTOLS (v 37 ) wlIH 1 PRFVIOUS C 0 )
M 1 : dest_frame 1 ; r_dest U , r_w | a_in 1 src_frame
M1 3 3, r_source 0 ,

866 1 3 FIuU ( wiGHT , ZFxD )

M 1 : rand 4 R
8h7 1 3 RFEI1IMR?
M 1 ¢ nac @

d67 1 :

870 1 3 LOAD_AOM € PREVIUHS (u ) ) . TI9 1 PREVIQUS ( U 1}
M 1 : dest_frame Y , r_sest U , fow | a_in | src_trame
Mm 13 3, r_source 0

871 1 : FIU ( RIuKT , ZERD ),

M 1 ¢ rand 4 ’

872 1 : LONG_GUTO SC_StL_alR_101
M 1 : nac b , litt4 SU_SL_AsP_101

872 1 :

875 1 : LOAD_AUN ( PREVIOUS (0 ) ) wITH 1 PREVIOUS ( 0 )
M1 : gest_frame 3 , r_dest 0 , r_w | a_in 1 src_ftrame
M1 :3, r_source "

876 1 : FIU ( RIGHT , ZERN )

1 ¢ rand 4 ’

877 1 3 LONG_GOTU SD_SL_A3R_110
M 1t nac 6 , litta SD_SL_ABR_U10

877 | ¢

B8R0 | 3 LOAD_AQN ( PrREvIQUS ([ © ) ) ATIH 1 PREVIOQUS ( 0 )
M 1 : gest_frame 3 , r_dest 0 , r_w | a_in 1 src_frame
M1 : 3, r_source 0,

BR1 1 : FIU ( RIGHT , Z2ERO ]

M 1 ¢ rand d '

3R2 1 : LONG_GOTO SN_SL_ARR_111
M1 : nac 6 , litla SO_SL_ABR_111

gR2 1 ¢

8RS 1 : SNURCE ( DESCRIPIOR PREVIAUS ( O ) )

-
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db_ctrel

0

QFF _ALu_citT

alu_in

2

241

src_trame 4
TN DESCRIPIOR_ oS ( NAMF_CACHF_D ( NAME_TRAP ) ) ,
dev_cmd 48

¢ nbh_ctr

e

’

4,428,045

r_source 0

r

= ZFRD OR PREVIAUS ¢ n Y,

r Fang 2

LNAD ( ALTUMyLaTORP )
O_iﬂ 3 ’

a_w 1 ,
KFE JUIRA
nac ¢

.
’

SP_SUL_APK_{0]
REAN Ty ACCUMULATPK USLIMG UFF_ALU Y¥TTH COMMON ( 2
s 6 ) CON_LENGIH ( 32 )

mem |

md |
b s cOom_ext 2

do_ct
lTen_c

alu_np S

src_frame 3 ,

W1Vt UFFSET

el
trl

1

’

-]

s

rc_frame 2 ,
’

OFF _ALU_UUT = ACC OR CUMMON ( 2 , & ) ,

alu_in

Pl

alu_onp §

src_trame 2 ,

LONG ROTU E_VFC_LIFS_LIT

nac o ,
i

lieta

SD_SL_ARN_11y
nFad Te afCUsI'LATAN USIMG UFF_alu AITH CUMMON ( ¢
oo ) CON_LFRGTH (3

mem |

o 4, Cnm_ext 2
= AfL uP Cymenn

Lile]

JFF_At L _wutli

alu_in

>

1 “p_ct
len_c

alu_or S

e )
r!
tri

src_trame ¢

LONG_RUTU E_VFL_LFS_NANF

nac o

litld

"SO_SL_ABR_111

L4

1§

EVEC_TES_LIT

S

r.saurce &

rc_frame P2 ,
[

L e v o)

r FLSNUPCSE A

E_VEC_Te®_NaMg

14

r.soyrce

242

r_source 0

]

com_ext 2

r_source

com_ext

READ TO ACCUMYLATAR USING OFF_ALU WITH CUMMON ( 2
r 6 ) CON_LENGTH ( 32 )

mem |

md 1
6 , com_ext 2

db_ct
len_c

rl
tel

t

4

-]

src_frame 2 , r_source

?

UFF_ALU_JUT = ACC OR COMMON ( 2 , & ) ,

alu_in

nac & ,

’

LD_SL_FP

2

licty

alu_oo &

src_frame 2 ,
LONG_GUTO E_VEC_IFS_PWr?
F_VEC_TES_PwR?

r_source b

OFF_ALL_UUT = ACC PLUS CUMMON ( 2 , 1 ) ,

alu_in

2

aly_oo 3

src_frame 2 ,

r.source 1

LOAD_OFF ( PREVIQUS ( G ) ) #TIH NFFSET ,

dest_frame 3 ,

r_Ades

LOAD_AGN ( PREVTQUS

dest_frame 3 ,
e , r_source | ,

t o

(0

r_dest 0

FIU ( RIGHT , SIGN )7,

rand S

LONG_GuTyU LN_SL_ARK

nac & ,

14

Lh_sL_so

licty

P

LD_SL_ApR

com_ext 2

com_ext 2

»

com_ext 2?

r_ws 1 o_in 3 ,
}J WTIH 1 CUMMON ( 2 , 1 ) ,
r.w | a_in 1 src_trame

’

UFF_ALU_UNT = ACL PLUS COMMOM ( 2 , 2 ) ,

alu_n

2

alu_oe 3

LNAD_GFF ( PREVTUYS

dest _frame T ,

LOAN_ASN

gest_framne T ,
€ 4 r_snrurce 2 , com_gxt 2

r_res

src.frare 2 ,

C9
t v

)

( PRFEVIOUS (L )

FTu € RTGHT

rand §

’

r_tes

s STOLN )

LONG_GUTU LD_SL_ARR

nac o ,

littd

;
LD_SL_PRP
UFF _&Lu_ubr

alu_in
LOAN_NFF

dgest_frame 3 ,

LNan_aoM

?

t U

’

LO_SI._aaP

)

[ ) 1

r.source ¢
WTIH AFFSET
a_in 3

com_axt ?

’
J ATIH | COMMON (2 , 2 )

r

w | a_in 1

’

= ACC PLUS CuMa0n ¢, 0y,

aty_or 3

src_frame 2 ,

( PREVIQUS ( 0

t

r_res
PRFYTYUSG

t v
(G}

)

’

)

)

raw |

)

r_source 0
wlTH NRFSET ,

o_in 3 ?
alid 1 couMnN ¢ 2 ,

14

sr¢c_frame

com_ext 2

v )

r

[}
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H 1 1 gest_frame 3 , r_dest J , r_w | a_in | src_frare
Ml 2 2, c_srurce N, com_ext 2
928 1 : FIu ( RILHT , S5TeM ),
M ] & rand S ’
G229 1 LONG_BOTL L0_SL_ AR
M1 1 nac & ¢ litte Lp_SL_AHR
929 | o
931 1 LDP_SL_aRw @
932 1 2 UFF_alu_ul'l 3 gFRA O LHRSeMT (05 )
Mol alu_ir 2 « rand ¢ alu_co 5 src_frame 0 , r_source S
QY3 | 2 L0AD ( ACCUMpE ATyl Y WlTn gFFSgT
M 1 3 a_w L » o_n 5
934 | 1 LONG_ROTy SP_SL_ARR
M 1 : nac 6 , titly Su_St _aywr
9%4 L
937 1 : SD_LL_4aRk :
93y | : RFAD TQ ACCHMULATONR USIMu OFF_ali) WITH CURRENT (
93 1 2 b ) CNw_LENGTH ( 32 )
M1 : mem 1} me dp_cter) 1 src_frame 0 ., r_source
M1 b6 den_ctrl ¢ ’
939 | ¢ UFF_ALU_OUT = STASED_LENGTH PLUS CURRFNT ( 6 ) .
Moo atu_in ' alu_op 3 src_trame C , r_source &
9u0 ) 3 LOAD_DFF ( CURKFNT € & ) ) WiTH JFFSET ,
M 1 : dest_*frame N , r_dest b , r_w | o_in 3 o
Yul 1 3 L0an_agh ( CURKERT ( A ) ) wiTH AOM ( CURRENT ( &6 ) )
M | : aest_frame 0 , r_dest b , r_w 1 a_in 2 » src_trame
M1 : 0, r_source & [
Ydg | : CASF 0y ACC_BYTE ( 1 ) MASK JRB0A RUTATE ( 3 )
4 1 : nac 3 srce S mask 180w sc 4
a2 | 3
05 )} 3 UFF_ALU_UMT = ACC AND COMMUN ( ADa » 6 )
Mol o alu_in 2 alu_op & src_frame 2 , r_source 6 , com_ext AL
946 1 : iF OFF_Mg_0 THEN GUTO WFIRUL_LEN_IYPE
M 1 ¢ test & 4, oolarity 1 rnac 4 , Vits WEIRDP_LEN_TYPE
Qo | : ¢
Gy 1 3 SD_LL_ARK_1 =
G449 1 ot ulSAelLe_ann_awRl ,
M ]l 5 rand 8 ’
95y L UFF_ALU_u'l = ACC (FRO_MI UR CoManN  oRa , 0 ) o
R S alu_in 2 gev_cma 3 alu_op 5 src_frame 2 , r_source
M1 s g, com_ext ofw '
261 1 3 LOAD_LEM  PREYTSUS (0 ) ) ATTH OFF
i 1 : dest_frame % , r_dest U , rom 1 V_in 3 , ab_ctrl 1
951 1 ¢
983 | : LDAN_OFF € FUSPKEWT (7 ) ) WITH afi ( PREV]OUS 01
“ 1 : agest_*frame N , r_dest 1 , r_w 1 o_in ¢ ¢ src_trame
M1 : 3, r_source 0
353 1
985 1 3 INDIVISI®le
M1l ot rand 15 '
9%e | : UFF_ALU_GUT = ACC ZFRO_LD LEFT_SHIFTED .2 ) OR CURRENT ( 7 )
S S alu_in ? aqev_cmd 2 sf 2 alu_op S src_frame 0 , r_source 7
957 1 : LDAR_AQN ( PREVIONS ( 0 ) ) #ITH NFFSET ,
M ] : dest_frame % , r_dest 0 , r_w 1 a_in 3
95K 1 1 LNUG_GOTu SP_LL_ARK_Z2
M 1 : mac b , litla SO_LL_ABF_2
I€s 1 ;0
Ih1 1 UFF_Atu_i' = aCL ZFrO_u aNg CRGYUN ( D@ » 6 )
I N alu_ir 2 aev_crd ¢ alu_op 6 src_*rame 2 » r_source
M) 1 b, com_axt <Dy
JRE 1 ¢ LF CFF_F4_0 THET BT L _nAF )
W1 : test & , prlarity 0O mge 41, litd L_NAME )
we Lo g
3h& 1 3 UFF_ALU_JUl = LTTR%2 ( af0Fufe0oa ) 0k COMMON [ Aga , N ),
MLt alu_im 3, 1 1 , 13132 AuDFCUNONS alu_op S src_frame
M1 3 ¢, r_smurce N , com_ext @B ,
365 1 3 LNAD_NFF ( CHURRENT (7 ) ) WITH UFFSET
M 1 : gest_frame 0 , r_dest 7 , r_w | o_in -~ 3
365 1 2
JAT 1 3 UFF_ALU_ONT = ACC {FRO_HL UR CURRFNT ( 7 ) ,
Mol o alu_in 2 gev_cma 3 alu_op 5 src_frame 0 , r_soyrce 7
ghE 1 3 LOAD [ ACCUMULATOR ) WITH UFFSET
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a_vw 1 , o_in
H
L_NAWGE_1 1
UFF_ALU_uliT =
alu_in 2 gde
3, com_ext ol
LOAD_NFF { CUuR
gest_frame 0 ,
LONG_GOTU WELR
nac 6 , litly
r
SD_LL_ARR_2 :
UFF_ALu_UUT =
alu_in 2 , r
LAl ( aCCyuMyL
a_w 1 . o_in
LAKG_GUTyU sh_S
nac o , litl4
4
dAF LRD _LEw_I[YPF
LFF _ALU_MUT =
aly_in 2 oe
o +» cor_ext ab
LF OFF_Fu_0 1H
test & , pnla

1)

OFF_ALuU_UINl =
alu_in 3 , 1

2 ., r_snurce 0

LOAN_NFF ( CuUR

dest_frame 0 ,

r

UFF_ALU_uUlT =
alu_in 2 qe

LOAD ( ACCUMGL

a_w 1 , o_1n

’
wEIRL_L_T_1 :
UFF_ALu_CU =
alu_yn 72 al
IF OFF_FG_0 [H
test o , pola
’
UFF_Al g_ulll =
alu_in 2 e
oy Crmir_exl L
LD _NgEF ¢ CuP
aest_frame 0,

,

wWELIRG_L_1_¢2 3
DISA0L £ _ANN_wk
rand R ’
UFF_Al u_ulil =

alu_in ? de
U 5, Com_ext 4B
LOADp_teM { PkF

aest_frame 3 ,

’

LOAP_OFF ( CULR
aest_frane 0,
5 , r_scurce 0

L4

INVIVISTILLE

rand 15,

UFF_Atu_uur =
alu_in 2 de

LOAD_Aute ( PRF

dest_frame 3 ,

’

UFF_ALU_utlT =
alu_in 2 , r

LNan ¢ aCCumt
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3
ACC ZERN_WI 09 COMMON ( 9C , 3 ) .
veerd 3 alu_op § src_frame 2 ,» r_source
a .
RENT (4 ) ) WITH OFFSET ,
r.idest 4 , r_w 1 o_in 3,
o_L_T_2
WEIRD_L_T_2
ZERD NR CURRENMT ( S ) ,

and 2 alu_op 5 src_frame 0 , r_source S ,
ATUR ) WITh UFFSET ,

3
LoAPie_]

SU_SL_AdR_1

ACC ZERO_LU AMD COMMOM ( ADR 6 ) .,

-

voemd ¢ alu_oo & src_frame r r._SOurce
w .

EN GOTU wEIRL_L _T_1

rity 0 nac 4 , Vitg WEIRD_L_T_1

LTT32 ( @#000F00N0 ) NR COMMON (
I, 1it32 2000F0000y alu_op S
s com_ext 83 |,

RENT ¢ 7 ) ) WITH OFFSET
rodest 7 , r_w | o_in 3

mBa , 0,
src_frame

ACC LERND_HMI OR CURRFNT ( 7 ) ,
vocma 3 alu_op S serc_frame 0 ,
ATUR ) T UFFSET

3

r_source 7 ,

afg AMy COYMMUN ¢ Apa , & ) ,

yu.op b src_trame 2 , r_sdurce A 4 cOm_ext D ,
EM GUTO SP_LL_ARRK_| .

rity 0 rac 4 , 1ity SO_LL_AQR_!

ACC ZFERO_MHL G° CyMunn ( oRp , 9 )

voeTd 3 alu_nep 5 src_frame 2 , r_source

’

GELT 00y Yy T uRFE T

r_Adest 4 4, r_w | n_in 5

I

ACLC LFRO_HL OR fuMuly ( aba , 0 )

v_ecmad 3 alu_op S src_frame 2 , r_source
at ’

viots (0 ) ) wTIH NEF

r_dest U , r_w 1 1_in 3, ab_ctrl 1

HEGT (7 ) ) WiTr any ( PREVIOUS ( 0 ) )
r_dest { , r_w | o_in ¢ o src_tframe

ACC ZFRN_IJ LFFT_SHTFTeD ( 2 } ORr CURRENT (7 ) .
veemd 2 sf ¢ alu_op 5 src_frame 0 , r_source 7 .
viuts (v ) ) &~T1H NFFSF

r_dest U , r_w | a_in k]

LERO Mie CURREMT ¢ % ),
anag ¢ alu_op 5 sre_frame 0 , r_source S ,
ATUR ) WITH UFESET
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Ml ¢ a_w 1 4 o_n 5

1010 1 &

1012 1 3 LOaN_AUN  PRFVTus € w3 ) wliH t PrEVIUUS (0 )
M 1 ¢ aest_frame 3 , r_dest U , r_w | a_in 1 src_frame
M1+ 3, r_saurce 0 ,

1013 1 ¢ FTU ( KIGH1 , sIeN )

M 1 : rand S '

1014 1 2 CASF 09 AaCC_BYIE ( 0 ) MASK alla ROTATE ( 6 )
M1 ? nac 3 srce 4 mask 3JCa sc 1

1014 1 ¢ ‘

1017 1 : LOAD_AUM ( PREWIGUS ( 0 ) ) «TyH 1 PREVIOUS C 0 ) ,
M 1 : dest_frame 3 , r_dest U , r_w | a_in 1 src_trame
M1 : 3, r_source 0 ,

1018 1 2 +TU ( RIGHT , ZFRO ) ,

M 1 ¢ rand 4 '

1019 1 ¢ LONG_GUTU WFIRD_L_{_10¢
M1 : nac 6 , titlyg WEIxD_L_T_100

101y 1 ¢

10272 1 ¢ LNAD_ADY ( PREVIUNIS (G ) ) owTIH t PREVIUWUIS ( 0 )
M 1 : dest_frare % , r_dest U 4 r_w 1 a_in Il src_frame
M1 : 5, r_source 0O,

1023 1 ¢ FTu ( RTGHi , «fFrD Y
M 1 @ rand 4 ’

1024 | 1 LOWG_GUTu wEJRu_L_1_1n|
M1 : nac b , litlyg NETRO_L_T_ 10t

1024 1 &

1027 1 2 e _snt  PREVTUNS (0w ) ) T 1 PrFyTuils (0 ),
M1 1 vdest_frame 1 , r_dest U , r_w I a_in 1 src_frame
Ml 8, r_scurce 0,

1020 1 rTL U wlbHL , (FREN D)

# 1 1 rand 4 B

1029 1 3 LOWR_GUTu ~FIRL_L_I_1ily
Ml @ onac 6o, litta LD _L _T_11N

1029 1 ¢

1032 1 & LOan_Autl § PRFyIURS (v 4 3wl 1 PrEVIUUS (0 )
M 1 3 dest_frame %3, r_dest v 4 r_w | a_in 1 src_tframe
M1 : 3%, r_source N ,

1035 1 ¢ FTU ( wYuHE , (FrnN Y
M 1 2 rand ’

1034 1 ¢ LONG_GUTY wFiFo_L_T_111
M 1 5 nac b , litly WeIxD_L_T_111

1034 1 & ; '

1037 1 3 aFfRU_L_1_10¢ 3

1038 1 : SOURLE  DESCRIPIMN L'IkREME 4 ) )

Ml o oubh_ectrl U src_ftrame 4y , r_source 4

1039 1 @ I6 PESCRIPINR_gYS ( nAwf _CalfwF_N ( NaMeg _fRAP ) ),
4} ¢ dev_cmd {8 , nh_ctrl ¢ v

1000 1 ¢ UFr_sld_ubi = uTASER_TEMGTH LOL_LFRGTH € 0 ) 0K CURRENT (4 ) o
A T alu_in 1 len_ctr) O slu_on & src_frame 0 , r_source ¢

1041 1 2 LoaN  ALCuMyulATuR ) wiTn FFSET
M1 2 a_w | 4 o.in 3

1042 1 3 LOAD_Autt ( CulkrkEwY (6 Y Y "iTp oy,

M 1l i adest_frame N , r_dest o , r_w 1 a_in v oy

1048 + ¢ TFST_Tu_tC ( DFF_SIGn_cP_1 Y ,

M 1 ¢ rand lu , test 3 , 1it® 1 2

108d 1 2 o0 WETRN_I _T_ExD
M 1 3 nac 4 , VitRP  xFiPu_L_1_tNy

1044 1 1

1047 + = wFIRD_L_1_10) 3

1048 1 3 HEAD TU ACCUMULATOR USING UFF_alu wllH CURKENT (

1048 1 2 o ) CON_LFNGIH ( 32 )

M1 : mesm 1 md 1 dn_ctrl src_frame 0 , r_source
M Lo 6 len_ctrl ¢ '

1009 1 2 GFF_Atu_ultT = eTa%el_tENGTR PLUS CURRFUT (6 ) o
Mol alu_n | alu_onp 3 src_trame v , r_source 6

1050 1 2 LOAD_AUN ¢ CURKRFWT ( 6 ) ) ¥vit,m u ,

M | 3 dest_frame 1 , r_dest ¢ » r_w | a_in 0

1051 1.: LONG_GUTU L_VFC_1ES_LIT} .

Mt : nac 6 , litld L_VvEC_Tes_Li7

1051 1 ¢+

1054 1 3 wElRL_L_T_110 :

1055 1 : HFAD Tu ACCHUMULATOR USING UGFF_ALU WITH CURRENT (

1055 1 ¢ 6 ) CON_LEWGTH ( 32 ) ,
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mem 1 md 1 do_ctel ) src_frame 0 , p_source
o len_ctrl o ' -
UFF_ALU_UNY = 6TASED_LENLTHh PLUS CURPKRFNT ( 6 )

atu_in t alu_op 3 src_trame v , r_source b
LOAD_AGM ( CURKENT ( & ) ) WITH ¢ ,
dest_frame N , r_dest 6 , row 1 a_in 0 .

LONG_GOTO L_VEC_IFS_NAMF

nac 6 , lield L_VEC_TES_NAME

’
wEIRL_L_T_111
READ TO ACCHMULBTOR USIMG UFF_ALU WTTH CURRENT (
6 ) CON_LENGTH ( 32 ) ,
mem | wed Ap_ctpe) 1 src_frame 0 , r_source
o len_ctrl & '
OFF_ALU_UIIT = eTASED_LEMGTH PLUS CURRENT ( 6 ) ,
alu_in 1 alu_oo 3 src_frame 0 , r_source &
LNAD_A0N ( CURRENT ( & ) ) WITH 0 ,
dest_frame 0 , r_dest 6 , r.w 1 a_in 0,
LOMA_GOTU L_vFC_IFS_PuWK?
nac o , litl1g L_VEC_TES_PwR?
’
wEIRD_L_V_EMNG @
SOURCE ( DESCRLPTINAKR FREVIOUS 7 0 ) )
ob_ctrl u src_trame 3 , r_sourcs 0
10 DESCRIPTOR_EYS ( la8sMF _CACHF_3 ( NAME_TRAP ) ) .
dev_cmd St , nh_cterl 2 ’
IF £ THEMN GOTU wEIRD_L_NAME
test 13 , oolarity | nac 4 , 1itA WEIPD_L_NAMF
’
QFF_abu_Jll = Z€x" 0NR ¢REVINYS «ny,
alu_in 2 , ranc ¢ alu_op 5 src_frame ¥ , r_source ¢
LOAD ( ACOUMULATLR ) L Th GFFSET
a_~ 1 +» o_in 3 .
RE [
nac ¢

’
nwE1RPU_L_W*dif ¢
UFF_alLu_uT = acl 68 CuMaDy ( WHe , 0 ) ,
alu_in ? alu_oo S src_frame & , r_source 0 , rom_ext 393
LOAD_NFF ( CufxFa T (7 ) ) 9Th JFFSET

uest_frame 0 , r_~est 7 , r_w 1 o_in 3 .
SOURCE ( NFF_ALI_LS_16 ) Tu wAsF _RyYS ( NaMp_TRAP )
nh_ctrl U Aev_cma 117 '

LONG_GUTO LR _1S_4_NAaMg
nac & , litla |EN_TS_A_ +AmF

’
LP_LL_FP @
DFF_ALU_UUT s ACL PLUS CUMMOR (¢ , | ) o
alu_in ? alu_or ¥ src_frame 2 , r_source 1 , com_aext 2
LOAN_NEF ( PREVIONS ( ¢ ) ) wTIH DFFSFT ,
dest_frame 1 , r_d2st 0 , pw I nA_in 3
LOBN_AGM ( PREVIQUS (¢ ) ) wlid 1 coMMON (2 , 1)
Jest_frame 1 , r_rMest v , F_w | a_in I src_frame
¢ 4 r_source | , zom_sxt 2,
FTU ( wIGHRT , 3To Y,
rand S ’
LONG_GuTu LD_LL _aRu
nac & . Jitld LU_LU_%6®

LD_LL_35DP
UFF_ALu_util = ACC PLUS CuMMON (2 , 2 )
alu_in 2 alu_oe 3 src_frame 2 , r_source 2 , com_ext >
LOAD_NFF ( PREVIOUS ( 4 ) ) wlTH NRFSET .,
nest_frame 3 , r_dest U , r.w t o_in 3 .
LNAD_AUN ( PREVTIOUS ( 0 ) ) ATTH 1 COMMON ( 2 , 2 )
dest_frame 3 , r_dest 0 , r_w 1 a_in 1 src_trame
2,y r_source 2?2 , com_sxt ? ,
FTu ( wTuHT , SIGM Y,
rand S N
LONG_ROTU LD_LL_A®K
nac o , littg 1Lp_LL_AUR

L4

LO_LL_PRP
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OFF _ALU_UUT = ACC PLUS CUMMON ( 2 , 0 ) ,

alu_in 2 alu_or 3 src_frame 2 , r_source 0 , com_ext 2

LOAD_NFF ( PREVIOUS ( 0 ) ). wITH OFFSET ,

dest_frame 3 , r_dest ¢ , r_w 1 o_in 3 .
LOAD_AUN ( PREVIUUS ( u ) ) wITH t COMMON ( 2 , 0 ) ,
cgest_frame 3 , r_dest 0 , r_w 1 a_in 1 src_frame

2 , r_source 0 , com_axt ? ,

FTu ( RTGHT , STGN Y,

rand S .

LONG GUTO LD_LL_AER

nac & , litld ~LD_LL_3A4P

L4

LO_LL_AF«

UFF_ALU_OUT = JFEN O CLRPENT (5 ) ,

alu_in 2 4, rang 2 alu_op 5 src_frame 0 , r_source S

LOAD [ ACCUMULATUR ) WwiTy UFFSET ,
a_w | O_i“ 3 ’

LANG_GOTS SP_LL _ARK

nac & o, littd SD_LL_A46R

4
BE_VEC_IFS_LIT

LOAD_NFF { CURKENT ( 4 ) ) WITH JPD ( LEN ( PREVINUS ( 0 ) ) )

gest_frame 0 , r_dest 4 , r_w 1 o_in 3 , src_trame
3, r_scurce 8 , jod_ctrl 6

: .

JFF_ALG_GUT = LTT2 ( 400000002 ) NR CIIRRENT ¢ 4 ) ,
alu_wn 3, Y 1

¢ , r_snurce 4,

LOAN_OFF ( CURRFWT 4 ) ) W[ThH QFFSET

dest_frame 0 , r_dest 4 , f_w | o_in 3

’ * -

SAOUPLE ( DeSCPIPTOW CUNREMT ( 47) )

dh_ctrl y src_frame U , r_sourca 4

IN NESLRIPIGR _otts ( NARWF_CACKHF_D ( *aME_TRAP ) Y ,
dev_cmd 43 , nh_ctrl 2 ’

C83F N aCC_pYIF ( 2 ) MaSk aRUA RUTATE ( 1 )

nac 3 srce A mask 80w sc b

r
UFF LAt Y_JHT = ACC OR CUMMON ¢ #Pap , 0 )

alu_in ? alu_or S src_frame 2 , r_source 0 , com_ext ABA

LOAD_QFF ( CURRENT ( 1 Y ) WITH OFFSET .,
dest_frame 0 , r_dest-1 , r_w | o_in 3 .

¢ 1iv32 600000000 alu_op S src_frama

¢

’

LOAD_LEN ¢ CURKENT (1 ) ) WITH LiTﬁRAL ( CON_LENGTH ¢ 32 ) ) .

dest_*rame 0 , r_dest | , Fr_w 1 V_in 1 + len_cte) 6

LOWG _GOTU E_VEC_LCAD_NC_1
nac b , littd FE_VEC_LOAD_NC_1

-

r
OFF _ALU_DUT = ACC XOK COMMON ( ACA , & )

-+alliin 2 aly_op 4 src_frame 2 , r_source & , com_ext ACA

LOAD_OFF ( TURRENT ( L ) ) WITH OUFFSET .
dest_frame 0 , r_dest 1 , r_w 1 o_in y .,

LOAD_LEM ( CURRFNT (1 ) ) WITH LITERAL ( LIT_LENGTH ( 34 ) )

dest_frame 0, r_dest 1 , r_w 1 1_in 1 , len_ctr!?
1S , Vit® 34 , nac 4 , test 15 , polarity 0

14
SOURCE ( OFF_ALY W[Th CUKRENT (1 ) )

db_cterl 1 src_frame 0 , r_source |
TO DESCRIPTNR_BYS ( HAMF _CACHE_1 ( MAME_TRAP ) ) ,
dev_cmd 49 , nh_ctrl 2 ’

OFF_ALU_UQUT = UME PLUS CURRENT ( 1 ) ,

alu_in 2 , rarg 3 alu_op 3 src_frame 0 , r_source |

LOADLOFF ( CURRENT ( 1 ) ) #[Th UFFSET ,

dest_frame 0 , r_Hdest 1 , r_w 1 o_in 3 .,
LNan ¢ ACCUMULATOP ) WITn OFFSET ,
a.w 1l , o_inm 3 ’

LONG_GOTU E_VFC_EMD
nac b o litld F_VEC_FKD

’
E_VEC_1ES_NAME @

LNAD_DFF ( CURRENT ('8 } ) W|TH JPD ( LEN ( PREVIOUS ( 0 )

dmst_frame 0 , r_dest 4 , r_w I o_in 3, src_tframe
3 , r_source 0 , jpao_ctrl &

’

4
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UFF_ALU_UUT = LIT32 ( 400000003 ) OR CURREMT ( 4 )
alu_in 3 , ¥ 1 , 1it32 »400000003 alu_op 5 src_frame
J 4 r_Source &t
LOAD_NFF ( CURRFGT ( 4 ) ) WITH QFFSET
gest_frame 0 , r_dest 4 , r_w | o_in 3

1143
M
K]
14y
L
114y
ildo
]

107

H

SOURCE ( DESCRIPIDR CHKRENT ( 4 ) )

dh_ctrl src_.frame ¢ , r_source 4

IN NDESCRIPTNR_BUS ( MAME _CACHF_N { NAME_TRAP ) )

M dev_cmd 13 , nh_ctr] 2
147 H
149 UFF_ALU_uUT = ACC UR CUMYON ( 8w , 0 )

alu_in 2 alu_oe S src_frame 2 , r_source 0 , com_ext ABI ,

150 LOAD_OFF ( CURRENT (1 ) ) WITH UFFSET ,

e 69 44 00 96 o0 0 04 U0 GF 44 ee us

1184 PLNAR_NFFE ( CUPKFWT (4 ) ) 7 JO4 ( LEw ( PREVIOUS ( N ) Y

1 gest_frame 0, r_dest 4 , r_w | A_in 3, src_frame
v
L1Rd
[ 1Ry
i

3 , rosnurce 0 » Jta_ctrl 6

’

GFF_ALL_QPT = LT3 ( wl0M0%000y )Y OR CURRENT ( 4 ) ,

: alu_in T, 1 1 , 11ts82 240UP0LNG% 3lu_op S src_frama
y , r_sourcs U

LOAN_NFF ( FuRNF T (G Y ) ALTH JFFSET

gest _frame N, r_dest 4 , F_a 1 o_in 3

11R7
¥

1
I
1
1
i
i
1
1
1
|
i
1
i
1
Mo dest_frame 0 , r_dest | , r_w 1 o_in 3y,

151 1 LNAD_LEM ¢ CUPRENT (1 ) ) WETH LITFRAL ( LIT_LENGTH ( 36 ) )
Mo dest_frame 0 , r_dest | , r_w 1 V_in 1 » len_ctrt
(LI 15 + 1itA 36 , nac 4 , test 15 , polarity 0

L1SL ) H

153 1 E_VEC_LNAD _NC_ 1 : o T

154 1 : SOURCE ( DPESCRIPTNR CURRENT (1 ) )

M 1 : db_ctrl o src_frame 0 , r_source |

155 1 ¢ TO DESCRIPTOR_BYUS ( NAMF_CACHE_1 ( NAME_TRAP ) )
M 1 : dev_emd 49 , ph_ctrl 2

1SS 1

1S7 1 ¢ E_VEC_EMD

158 1 : SOURCF ( DESCRIPINR FREVIOUS ( 0 ) )

4 1 ¢ ab_ctrl O src_trame 3 , r_source 0

P189 1 ¢ 10 DESCRIPTNR_BUS ( NAME_CACHE_3 ( NAME_TRAP ) ) ,
M 1 t dev_cmd 51 , nh_ctrl 2 .

160 1 ¢ LONG_GOTU wEIRU_VECTOR
M 1 2 nac 6 , litld WEIRD_VECTOR

RN U-X I G-

162 1 ¢ E_VEC_IES_PWRZ :

163 1 3 UFF_ALU_QUT = NAME_TRAP ( ZERO_EXTEND ) QR COMMNN ( @Bw » 0 ) .
M1 alu_in 2 , nb_ctrl 2 , dev_cmd 4 alu_op S5 src_frame
M1l13: 2, r_source 0 , com_ext 3B3 ,

t164 1 : LOAD_NFF ( CURRENT ( 7 ) ) WITH OFFSET
M 1 : dest_frame 0 , r_dest 7 , r_w 1| o_in 3

164 1 3

L1606 1 ¢ OFF_ALU_DUT = ACC OR COMMON ( 4B , 0 ) .

M1 o atu_in 2 alu_or 5 src_frame 2 , r_source 0 , com_ext 283 ,
ilh7 1 3 LOAD_NFF ( CURRENT ( 1 Y ) WITH OFFSET .,
M 1 ; gest_frame 0 , r_dest | , r_w | o_in 37,

168 1 LNAD_LEM ( CUPRENT (1 ) ) W[TH UFF ,

M1 : dest_frame O , r_dest | , r_w | Y _in 3 , ab_ctrl 1 '

1169 1 3 CASF On ACC_BYTE ( 2 ) MASK 1839 RUTATE ( S )
M1l : nac 3 ‘srce 7 mask ARy sc 2

1169 1 : 3

1172 1 ¢ QFF_ALU_QUT = ZERC NR ACC_KHIT ,

m 1 : alu_in 2 , rand 2 alu_op 5 Adev_cmd 1| ,
1173 1 : LOAD_NFF ( CURRENT ( 5 ) ) W[TH QFFSET
M1 ; dest_frame 0 , »_dest S , r_w 1 o_in i,
1174 1 : LONG_GUTU CHECK_HAKN_VYEC
Ml : nac 6, litld TNHFCK_HARyU_VEL
1174 1 : 3
1177 1 2 LONG_GOTU E_VFC_PWR2_FNWD
M1 2 nac 6 , litty E_VEC_PwWPZ_END
1rz 1 3
LIRD 1 ¢ LONG_RUTU g _VFCU_PWR2_FiD
M 1 3 nac b , litla F_VeC_PwP2_iNC
t1ry 1 & ;
L1RE 1 3 E_VEU_P»w?2_Fun @
i
1
1
|
1
i
{
1
1
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4,428,045

255 256
’
SOgbigl e SR Tex glherfe D oGy )
ub_ctrl 4 src_trameg ¥ , r_Seurce d
PN NESLELP IOR_nts ( abwf _CACOF N ( Nadp _IPAP ) )
Agv_cnrd e , nh_cte| ¢ ’

‘
ONURCE 1 OLSLPEPINR (UKRPLNT (1 ) )

ar_ctri v src_frame U , r_source |
TC DeESCRIPTOK_B'S  NAWMF _CACHF _1 ( NaME_TRAP Y ) ,
dev_ecad 19 , nh_cterl ¢ .

WFF_ALU_oUl = ZExD Gr LDKREMT ¢ 1 ) ,
alu_in 2 , ranyg ¢ afu_cp 5 src_frame 0 , r_source 1}
LOpD ( 8LCUMuL aTLR ) WiThn LFRFSET
a.w | +, o_in 3
LONG _AotTu g_vF(_ENp
nac b , litld FE_VEC_FrD
1
CHe Ch _riAnD_veC ¢
OFF_ALu_ulUl = Ex0 O (HRREN] (5 )
alv_in 2 , rana ¢ alu_rp 5 src_frame 0 , r_source 5
RFSOLVE C v , uFF_ALU_LS_lo
mem v , nhac U , snac 4 , dest_frame u , r_dest 0
s Fow 1 4, nh_ctel v , 1_in 1 , o_in t , a_in 1 , a_w

’

JRE_ALU_WH = (FRO Ol CHRRENT (v ) 4 LOAD_OFF
CHUKFEMT 4 ) ) wT[H OFFSFT , LOAD_LEN ( CUuRKENT ( 4 )
alu_in 2 , rong ¢ alu_op % src_frame 0 , r_source

0 o, dest_frame 0 , r_cest 4 , r_w 1 o_in 3,
gest_frame 0 , r_dest 4 , r_w I 1_in

wITH LEN  CUuRKRENT € 0 ) ) , LoAD_AON ( CURRENT (

4 ) ) wllH AuN ( CURKEmNT ( 0 ) )

2 ¢+ sre_frame 0 , r_source u , dest_trame 0 ,
r_dest 4 , r_w 1 a_in 2 4+ src_frame 0 , r_source U

’
UFr_ALU_UNT = gFpR0 DR CORREMT (5 ),
alu_in 2 , ranu ¢ alu_op 5 src_frame 0 , r_source 5
LOAD_AUM ( CuRkFwWT (0 ) ) WITH O
dest_frame 0 , r_dest U , r_w | 3_in [V
mem ¢ , nac 0 , snac 4 , no_ctrl 0 ,
o_in t , Aa_w 1 , V_ i |
’
UFF_ALU_UWUT = ZERD Ok CURRENT (7 )
alu_in 2 , ranad 2 alu_op 5 src_frame 0 , r_source 7
SOURCF ( NFF_ALU_t S_1t6 ) Tu (AMF_BUS ( NAME_TRAP )
nb_ctrl ¥ dev_cmrd 117

’
WTiIH CufRFNT C 0 )
src_frame 0 , r_source U ’
LOAD_AGN { CURKFiT 0 ) ) «w T 0
vgest_frame 0 , r_dest U , r_w 1 a_in 0
1F AUl _Me_ U iMe™M Gulu b _vEL_pFwis?_Fub
test 4 , pniarity ) nac 4 , lits F_VEC_PwRZ_END

SAURCE ( DESCRIPINNK LlheHeNT ( 4 ) )
ah_ctr) 0 src_frame 0 , r_source 4
IN NESCRIPTOR_GUS ( NAMF _CalfHF_N ¢ NAMEL_IRAP ) ) ,
dev_cmd 48 , nh_ctrl ¢ .
UFF_alLU_UUT = ZERO Ok CHURRENT ( 4 ) , LOAD_DFF (
CURREMT (4 ) ) wllH NDEFSFT , LOAND_LEN ( CURKEwT ( 0 )
alu_in ? , randg ¢ alu_cp 5 src_frame 0 , r_source
4y , dest_trame U , r_dest O , r_w } ‘o_in 3.
dest_frame 0 , r_dest ¢ , r_w | 1_in
ATIH LEM 0 CURRFLT C 0 Y ), 1 0Au_ANN ( CURRENT (
Q0 ) ) wTIw a0l { CURKEWNT (4 ) )

? 4, src_tframe 0 , r_source , dest_frame 0 ,
r_dest 0 , r_w | a_in ? + src_frame 0 , r_source 4

'
SOURCF ( DPESCRIPIOR PREVINLS ( 0 Y )

ab_ctrl 0 src_frame 3 , r_source 0

TO DESCHIPINR_BIS ( NAMF_CACHF_? ( NAME_TRAP ) )
dev_cmd 50 , nt_ctrl 2 ’

LOAD_AON ( CURKEMY € 4 ) ) WLT ¢

agest_frame 0 , r_rest 4 , r_w 1 a_in 0

.
’

)

1

1

’



4,428,045

alu_in 2 aly_oo 4 grc_frame 2 , r_source &6 , com_exy 3CI .
LOAD_BFF f CURRENT ( 1 ) ) WiTh OFFSET ,

" dest_frame 0 , r_dest 1 , r_w | o_in 3

257 258
1237 3 SOURCE ¢ DESCRIP IO CURPENT (1 ) )
M ¢ dh_ctel w sr¢cframe v 4, r_snurce 1
1234 : 10 DESURIPTINDK_WUS ( NARF _CACHE_T ( NAML _TRAP )1 ,
™M H dev_cmd 19 , nh_ctri ¢ ’
1239 POUFF_ALU_UUT = ZEKD Op CURREMT (1 )
M : alu_in 2 , rand ¢ alu_op 5 src_frame 0 , r_source 1 o
1240 TLOAD O ACCUMULATOUR ) WITH OFFSLT ,
] S a.w 1l o, o_in 5
124l DLMNG_BOTU AF (RU_VFL_LASF
i P nac o , litld WEIRD_VEF_CASE
1241 I
1244 SOLVEC_IFS_LTT :
1245 PUFF_ALU_GUT = LTT32 ( 240000000 )} OK CURRENT ( 4 )
M : alu_in 3, 1 1 , 1its2 a400n0000a aslu_op 5 src framo
M ¢ 0, r_source 4 ,
1246 3 LDAD_OFF { CURRENT ( 4 ) ) WITH UFFSET .
M : dest_frame 0 , r_dest 4 , r_w | o_in 3
1246 I
1248 ¢ SOURCE ( DESCPIPTOR CURRENT ( 4 ) )
M : dh_ctrl ¢ src..frame 0 , r_source {
12449 : TO DESCRIPTINK_olS ( NAMF_CACHF_0 ( MAME_IRAP ) ) ,
M : dev_cmd 48 , nh_ctrl 2 v
1250 ¢ CASE ON ACC_BYTE ( 2 ) MASK amB0a RUTATE ( 1 )
M t nac 3 srce & mask aA80w s¢ 6
1250 HEH
1253 i OFF_ALU_OUT = ACC OR CUMMON ( oBa , 0 ) ,
M : alu_in 2 alu_op S src_frame 2 , r_source 0 , com_ext I3 ,
1254 : LDAD_OFF ( CURRENT ( 1 ) ) WITH OFFSET .
M t dest_frame 0 , r_dest | , r_w 1 o_in 3
1255 : LOAD_LEN ( CURRENT ( 1 ) )} WiITH LITERAL ( CON LENGTH ( 3¢ ) ) »
M ¢ gest_frame 0 , r_dest | , r_w 1 1_in 1 + len_ctrl ¢ e
1256 : LONG_GUTO L_VEC_LDAD_NC_1
t4 i nac &6 , litty L_VEC_LOAD_NC_1
1256 L .
1259 2 UFF_ALU_OUT . = ACC XNR COMMON ( A+, &)

aest_frame 0 , r_dest |l , r_w | o_in 3

1
1
1
1
i
1
i
1
i
1
1
1
i
1
1
1
1
1
1
1
1
I
1
|
i
H
1
1
1
1
1
1
1
1
1
1
1260 1
1
1
1
i
1
l
1
l
1
|
1
1
1
1
1
1
1
1
1
1
l
1
1
i
i
i
1
1
i
i
1
1
1
1
1 LOAD_LEM ( CURKENT ( 1 ) ) W[TH LITERAL ( LYT LENGTH ( 6 ) )

1261 LOAD_LEN ( CURHENT (1)) WlTH LITFRAL { LIT =LENGTR ( 4 ) )
il dest_frame 0 , r_cdest L , r_w 1 1_in 1 +, len_ctrl}
M 1S , 1it8 34 , nac 4 , test 15 , polaritv 0
1261 I
1263 ¢ SOURCE ( OFF_aLll WITH CURRENT (1 ) )
M : ab_ctrl | src_frame 0 , r_source 1
1264 $ 10 DESCRIPINR_BUS ( NAME_CACHE_1 ( NAME_TRAP ) ) ,
LJ : dev_cmd 49 , nb_ctrl) 2
1265 ¢ UFF_ALU_uUrl = UNE PLUS CUPRENT «c1y,
M : alu_in 2 , rand 3 slu_op 3 sSrc_frame 0 , r_source 1 .
1266 : LOAD_OFF ( CURKRENT ( 1 ) ) WITH OFFSET ,
4 : dest_frame 0 , r_cdest | , r_w 1 o_in 3
1267 P L0AN ( ACCUMULATOR ) W[ITh UFFSET .,
M i a_w | , o_in 3
1268 H LﬂNG_GUTU_L_VEC_END
M P nac 6, litly L_VEC_END
1268 HEH
1270 $ L_VEC_JEFS_wAMF 't
1271 $ OFF_ALU_UUT = LIT32 ( «40000000a ) PR CURRENT ( 4 ) ,
M : alu_in 3, 1 1, Tivi2 A40000N00a alu_op S src_frame
] :t 0, r_source 4,
1272 : LNAD _OFF ( FURKFLT ( 4 ) ) WITH OFFSET
4 : gest_frame 0 , r_cdest 4 , r_w 1 o_in 3
1272 H .
1274 t SOURLE  NESCYIPTNE CHHREMT ( 4 ) )
g tob_ctrel @ src.trame U , r_source 4
1275 : TN DESCPIPINH_BUS ( WAME_CACHF_0 { MAME_TRAP ) )
M : dev_cad 45 , nh_ctrl ¢
1275 -
1277 POUFF_ALU_UMYT = arfg uf CuMMNN ( Ry , 0 ) ,
M : atu_in 2 aly_on 5 src_frame 2 , r_source 0 , com_sxe 383
12748 P LNAD_NFF ( CURRFLT (1 Y ) W[Th UGFFSET .

1279
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4,428,045
259 260

dest_frame 0 , r_dest I , r_w I I in 1 » len_ctr!l
IS , 1it? 36 , nac 4 , test 15 , polarity 0

’

LoVEC_LDaR _tC_y @

SOURCE ( NDESCRIPINR CYURRENT (1 ) )

ab_ctel 9 ‘src_frame 0 , r_source |

TO DESCRIPTAR_SUS ( ivAMF _CACHF_1 ( MAME_TRAP ) )
dev_cmAd 43 , nh_ctrl 2

L_VvFL_ENG 3
SNURCF  DESCRIPINK PREVINUS (9 ) )
dh_ctrt 0 src_frare 3 , c_source N
TO DESCRIPTNR w15 ( WAYF _CACHF 3 ( MamMp_TRAP ) )

dev_emd S1 , nb_ctrl 2 ) o

’

OFF_ALU_UUT = ZERD OR CURPENT ( 4 ) ,

alu_in 2 , ranag & alu_op 5 src_frame 0 , r_source 4 ,

IF NFF_SIGN_ER_D ThHEN GOJO WETRD_VECTOR

test 3 , polarity 0 nac 4 , 1itd WEIRD_VECIOR

14
OFF_ALL_UNT =2 ZERN OR CURRENT ( 4 ) ,
alu_in 2 » rand 2 alu_op S src_frame 0 , r_source 4
LOAD ( ACCUMULATOR ) WITH OFFSET ,
3w 1 , o_in 3 ' ’
LONG_ROTU L_nAME_AHR
nag b , litly L_NAME_ARK

L_VEC_IFS_PWR2 :

OFF_ALU_UNT = L1732 ( 040000000A ) NR CURRENT ( 4 ) ,
alu_in 3, 1V, 1it32 @400007000 alu_op 5 srec_frame

0", r_source 4 ,

LOAD_DFF ( CURRENT ( 4 ) ) WITH OFFSET

gest_frame 0 , r_dest 4 , r_w 1 o_in 3

;
OFF_ALU_UUT = ACC OP COMMON ( aRg , 0 )

aglu_in ?2 alu_oo S src_frame 2 , r_source 0 , com_ext A
LOAD_OFF ( CURRENT ( 1 ) ) WITh OFFSET ,

dest_frame Q0 , r_dest | , r_a } o_in 3,
LOAD_LEY { CURREAT 1 1 ) )Y WITh OFF
dest_frame N , rF_dest | , r_w | 1_in 3 , ah_ectrl

; )
SOURCE ( NDESCRIPTNR CUKPENT ( 4 ) )

gh_ctrl 0 src_trame 0 , r_source 4

TO DESCPIPINR_u!!S ( waKE_CACHF_0 ( NAME_TRAP ) )
dev_cmd 48 , nh_ctrl 2

?

SNURCE ¢ NESCRIPING (HUKPEME (1 ) )

ab_ctrl ¢ srfc_frame 0 , r_source 1

[0 NESCRIPTOR_BUS ( wAMFE_CaCHE_1 ( MNaME_TRaP ) )} ,

dev_cmd 49 , nb_ctel 2 ’

LOKG_GOTO L_VvEC _cND

nac 6 , litla L_VEC_FunD

14

LOAR_WETRN_ABASE

UFF_ALU_UNE = LTT32 ¢ 2200000007 ) Ok CURRENT ( 4 ) ,
alu_in 3 , 1 1, 1itd2 20000090, alu_ep S sre_frame

0 4 r_snurce 4 .

LOAD_NFFE ( CURKENT 2 Y )} ALTH yFFSET

dest_frame N , r_dest 4 , r_w ] n_in 3

’

OFF_abtu_uilth = 112 { ~1Chgnyngd ) xyR CUPRENT ¢ S ) ,
altu_in 3 , 1V 1, 19r32 BCyninNYny alu_op 4 src_frame

U s, r_source S

LN  ALCOMLLaTLER ) viTh GFFSET

a_w 1 , o_1tn 3
H
GFE_alu_uitl = /8a0 Dk LiReisy @& ),
slu_in 2 4 rana ¢« alu_op % src_trame 0 , r_source ¢
Lnan o oaLfartul aTel ) v Ty oF ST,
a_w 1 4+ o_n 5 ’

CAGF Div aCC_bYTF 0 Y “aSp i RuTaTe 6 )
nac 5 srce U comgsk AMG se
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[
DFE_ALU_U = ACC LR CuUMmMDG « wCa , 9 ) o

alu_in 2 alu_op S src_tframe 2 , r_sOurce 5 ,
LOAD_NFE  CuURiKFeT (2 ) ¥ wiTh UFFSET
dest_frame 0 , r_dest ¢ , r_w 1 o_in 3
LOAD  ACCUMULATGR ) WITH GFFSeT ,
a_w 1 , o_n 5
LOKWG_GuTu 8F [PL_oASF_011
nac & , litld weThD_AAaSp_ul]
?
OFF _ALu_ulli = acfC oF CuMafiy ( ol , S )

alu_wn 2 &slu_om © gerc_frgme ¢ , r_source S ,
LOAD_OFF { CuknFirT 2 ) ) @[Ty OFFSET &

dast_frame 0 , r_Hdest 2 , r_w | 0n_in 3 .
LN&N ( ACLTUMUL ATud ) 1T LFFSe T,
a_tw 1 o+ o_in 5 '

LOGG _GuTU oF 1Fu_pASE 00
nac n o, litla wEIRD_raSpe_ulo

’
UFF_ALU_utl = ACC GF CuMuilin ( wle 5 5 ) o

alu_in 2 alu_op 5 src_frame ¢ 4 r_source S .
LOAD_NFF ( TUPRFRT (2 ) ) &1Ty JFFSET
dest_frame 0O , r_cest ¢ , r.w 1 on_in 3,
LOAD ( ALFUWquTuﬂ Y W T uFerT .

a_w | , o_in 3

LAHG_GOTU wFlRyu_ hﬂaF NLLVR

nac o , litly "tTnP_PA»t_Uﬂj

’

OFF_AatU_ulli = afC oR CuMridw ( aCw , S )
alu_in 2 altu_or S src_trame ¢ , r_sOurce S ,

LOAD_OFF ( CURRFNT (2 ) )} WETH OFFSET .

aest_frame N, r_ddest ¢ , r_w 1 o_in 5

LOAR C ACTUMLL ATUR Y Wi oFFSET |,

a.w 1 , o_in 3 .,

LOG_GuTu a4F RO _ASF_00e

nac b , littd “WEYRD_PASE_UNu

’

wF LRU_tasF_0nt1 e

READ Tu aCCUMILATOR USIENG oFE_aV U wTITH CURRENT (

6 ) COR_LENGRIH ( 32 ) ,

mem | wmd dp_ctpl 1 src_frame 0 , r_source

6 len_ctrl & ]

UFF_ALU_UUT = OTASEN_LENGLTAH PLUS CURRENT ( 6 ) ,
alu_in alu_opr ¥ src_frame U , r_source &6 ,

LOAD_AUN ( CURRENT ( 6 ) ) WIlThH ¢ ,

dest_frame 0 , r_dest & , r_w | a_in 0 .

LOMG_GOTYU n vFL_ [FS_PWK?

nac 6 , 1itld H_VEC_TES_PwR¢

’

WELRL_BASE_N10

READ TO ACLUMULATOR USING OFF_alu WITH CURRENT (

6 ) CON_LENGTH ¢ 32 ) ,

mem 1 md 1 do_ctpel 1 src_frame 0 , r_source

6 len_ctrl & '

OFF_ALU_UUT = BTIASED_LENGTH PLUS CURRENT ( & ) ,
atu_in 1 alu_op 3 src_frame 0 , r_source 6 ,

LOAD_AUN ( CURRENT ( & ) ) WITH 0 , '

dest_frame 0 , r_dest 6 , r_w | a_in 0.

LONG_GOTU d_VEC_IES_NAMF

nac 6 , littd B_VEC_TES_NAMt

.
13

WEIRU_BASF_0@1 ¢

READR TG ACCHMULATON USIMG OFF_aLU wWITH CURRENT (

o ) CON_LENGIH ( 32 ) ,

mem | me ) db_ctrl 1 src_frame 0 , r_source

& len_ctrl & v

UFF_ALU_LUT = BTASED_LENGTH FLUS CURRENT ( & ) ,
alu_in 1 alu_or 3 src_frame 0 , r_source &

LOAD_AON ( CURRENT ( & )} ) WITH 0 ,

dest_frame 0 , r_dest 6 , r_w 1 a_in [

LONG_GUTU b_VFC_IES_LIT

nac & , livtd B_VEC_TES_LIT

’

262

com_ext

com_ext

com_ext

com_ext

AC

ala

A
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263 264
WE LRLU_BASF_DQ0 ¢
UFF_ALU_UUT = 2ER0O Ok CURRENT ( 4 )
alu_in 2 , rana ¢ alu_op % src_frame 0 , r_source 4 ,
LNAD ( ACCUMULATUR ) WITH UFFSET

a_w 1 , o_in 3
CASE ON ACC BYTE ( 2 ) MASK «C0m ROTATE ( 3 )
nac 5 srce 6 mask aAC0a sc 4

.
r

OFF _ALU_QUT = LIT1s ( @2000a ) XOR CURRENT ( 2 ) ,
alu_in 3 , V 0 , 1itlé @2000w alu_op 4 src_frame

0 , r_source 2

LOAD_OFF ( CURRENWNT ( 2 ) ) WITH OFFSET

dest_freme 0 , r_dest 2 , r_w 1 o_in 3

14
SOURCE ( OFF_ALU WITH COMMON ( aDa ,» t ) )
db_ctrl 1 src_frame 2 , r_source 1 , com_ext ada
T0 DESCRIPTOR 8US ( NAME_CACHE_0O ( NAME_TRAP ) ) ,
dev_cmd 48, nb_ctri 2
OFF_ALU_QUT = ACC MINUS COMMUN ( adbad » 1)
alu_in 2 alu.op 2 src_frame 2 , r_source 1 , com_ext @aDa
LOAD_OFF ( CURRENT ( 4 ) ) WITH OFFSET .

dest_frame 0 , r_dest 4 , r_w 1 o_in 3
LOAD ¢ ACCUMULATOR ) WITH UFFSET .
a.w 1 , o_in 3

TEST_TO_CC ( OFF_ SIGN EQ_1 ) .,
rand 10 , test 3 , 1itB 1 ’
GOTO _LOAD_NC_2

nac 4 , it& LOAD_MC_2

’

OFF_ALU_OUT = LTite ( @?000a ) ¥uR CURKENT ( 2 ) .
alu_in 3, 1 0 , Vitlée a200Na alu_op 4 src_frame

0 , r_source 2

LNAD_OFF ( CURKENT ( 2 ) ) WITH OFFSET

dest_frame 0 , r_dest 2 , r_w 1 o0_in 3

’
SOURCE { OFF_ALU WITH COMMULN ( ada , 1 ) )
dh_ctri 1 src_frame 2 , r_source 1 , com_ext oDa
TO DESCRIPTOR_BYS ( NAME_CACHF_N ( NAME_TRAP ) )
dev_cmd 48 , nb_ctrl 2
OFF_ALU_OUT = ACC MTINUS CUMMUN ( apa » 1) «
alu_in 2 alu_op 2 src_frame 2 , r_source 1 , com_ext DA
LOAD_OFF ( CURKFNT ( 4 ) ) WITH OFFSET .
dest_frame N , r_dest 4 , r_w I o_in 3
LOAD ( AQCUMUtATOP Y WITh OFFSET ,
a.w 1 , o_in 3
TFST_TO_ Cf ( NFF_ QIGN gEa_t1t ) .,
rand 10 , test 3 , 1ité8 1 '
GOTO LOAL_NC_2
nac 4 , 1it& LNDAD_NC_?2

I

UFF_aLU_OUT = LIT1e ( ad000d ) Or CURRENT C 2 )
alu_in 3 , 1 0 , litlb B3u00Nw alu_oP S src_frame

0 , r_source 2 ,

LOAD_NFF ( CURRENT ( 2 ) ) WIT UFFSET

dest_frame 0 , r_dest 2 , r_w I oO_in 3

’
SOURLE ( NFF_ALD Wi{Th COMMUN ( auvd , 1 ) )
dh_ctrl 1 src_frame 2 , r_source 1 , com_ext ala
T0 NESCRIPTOR_BUS ( NAMF _CACHE_O ( NAME_TRAP ) ),
dev_cmd 48 , nh_cterl 2
DFF_ALU_DUT = ACC MINUS COMMUN C apad » 1 )
alu_in 2 alu_op 2 src_frame 2 , r_source 1 , com_ext aba
LOAD_NFF ( CURRENT ( 4 ) ) W1TH OFFSET o

dest_frame 0 , r_dest 4 , r_w 1 o_in 3
LDAD ( ACCUMULATOR ) WITH OFFSET
a_w 1 , o_in 3

TEST_TO_CC ( OFF SIPN EQ_1 )
rand 10 , test 3 , 1it8 1 '
GO10 LOAD_NC_?

nac 4 , 11t8 LOAD_NC_2

i
SOURCE ( DESCRIPTOR CHRRENT ( 4 ) )
db_ctrl 0 src_frame ¢ , r_source 4
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1412 1 : TO DESCRIPTOR_8BUS ( NAMF_CACHE_0 ( NAME_TRAP ) ) ,
M1 1 dev_cmd 48 , nb_ctrl 2

1413 | : DFF_ALU_DUT = ACC OR CURRENT 4y,

M1 alu_in 2 alu_op 5 src_frame 0 , r_source 4 ,

1414 1 2 TFST_TO_CC ( OFF_SIGN_EQ.T ) ,

M1 : rand 10 , test 3 , 1it8d 1 ’

1415 1 : GOTO LUAD_NC_2

ML i nac 4, TR [HAD_NC_ 2

1419 1 @ ;

1417 1 ;5 LDAD_NC_2 :

1418 1 : SOURCFE { DESCRIPIOR CHUKPENT (213
M1 3 gb_ctrl 0 src_frame U , r_source ?

1419 1 : TO DESCRIPTOR_BUS ( KAME SLACHE 2 ( NAME_TRAP ) ) ,

. M4 1 : dev_emd S0, nb_cterl 2

1420 1 : CASE Niy ACC_BYIF ¢ 0 ) “AQK ad40d ROTATE ( 3 )

M 1 : nac 3 srce U mask A40a s¢ 4

1420 1 : ;

1422 1 : LDAD_NC_3 :

1423 | : SOURCE ( NDESCRIPTOR PREVIQUS ( 0 ) )

M 1 : db_ctrl u src_frame 3 , r_source 0

1424 1 : TN DESCRIPINR_glls ( NAWME _CACHF_3 ( NAME_TRAP ) ) ,
M 1 : dev_cmd 51 , nb_ctr] 2 '

1429 1 : LOAD_AQN ( CURREANT ( 6 ) ) WiTH ¢ ,

M 1 : dest_frame 0 , e_dest 6 , r_w | a_in o .,

1426 1 : [F CC THEM GOTO L_NAME_BSQR
M1 : test 13 , oolarity 1} nac 4 , 1it8 L_NAME_ABR

1426 1 : ;

1428 1 : OFF_ALU_UUT = ACC ZERO_HI OR CUMMON ( &Ba ,» 0 ) .
LI alu_in 2 dev_cmd 3 alu_op 5 src_frame 2 , r_source
M1 : 0, com_ext aBa ,

1429 1 : LOAD_LEN ( PREVIUIIS ( 0 ) ) ®ITH NFF , ;

M 1 : dest_frame 3 , r_dest § , r_w | 1_in 3 , dh_ctrl | .

1436 1 : CASF ON ACC_BYIF ( 0 ) MASK @707 RUTATE ( o )

M1 3 nac 3 srce U mask 700 ge §

1430 1 : ;

1432 1 : SCURCE ({ NESCRIPINGH CURPENT ( 1))
M 1 : gb_ctrl-0 src_frarme 0 , r_snyrce |

1433 1 ¢ 10 DESCRIPINR_BUS ( NAWME _CACHE_1 ( MAME_TRAP ) ) ,
M1 : dev_cmd 49 , nb_ctr] 2 ’

1434 1 3 LONG_GOTO LOAD_NC_S
M 1 : nac 6 , titla LOAD_NC_3

1434 1 : ;

1437 1 : REAN Ty ACCUMIILATAR USING DESCRTPTQYP CURRENT ( 2

1437 1 & ) CON_LFNGTH ( 32 ) ,

M1 :mem 1 md 1 do_ctrl 0 src_frame 0 , r_source 2 len_cte! A

1438 1| LONG_GUTO_BASE-ENF_IND
M1 : nac o, litld BSASE_ENC_IND

ta3g 1t : ; ‘

1441 1 : UFF_ALU_GUT = 2FERN OR CUKRENT ( 2) .,

LI N alu_in 2 , rand 2 alu_op S src_frame 0 , r_source .

1dd2 1 : LNAD ¢ ACCUMULATUR ) wITH UFFSeT ,

R I a.w 1 , o_in 3 ’

1443 | : LONG_ROTU BASF_MaME
M1 t nac 6, litly RASE_lAMF

1443 1 : ;

144b 1 ¢ GFF_ALU_QUT = ZFEwN Nk CURPEMT ( 2 ) P
M1 s alu_in 2 , rang 2 alu_op S5 src_frame 0 , r_source 2 .,

1447 1 : LNAD ( ACCUMULAT.JD Y W[{THq QFFSET ,

Ml s aw'l , o_in 3

1448 1 ¢ LONG_GOTU BASF_ NAVE 150 _
M1 : nac o, litla. HASE _MAWE _TwiD

1408 1 : ; -

1451 1 : NOP
M1 ¢ timina 0

1451 1 & ; .

1454 1 ¢ READ Tu ACCUMULATOR USIMG DESCHRIPTUR CURRENT ( 2

1454 1 3 ) CDN_LENGTH ( 32 ) ,

M1 : mem 1 md db_ctrl 0 src_frame 0 , r_source 2 len_cte) &

1455 1 @ LONG_BOTU L_V_BASE_ENC_IN '

M1 : nac 6 , lit1y L_V_RBASE_ENC_IN
1455 1 & ;
1458 1 : OFF_ALU_UIT = ZEKN Ok CURRENT ( 2 ) ,
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alu
LOAD
a_w 1

LOWG_GLTU

nac o

-1

(

’
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n? ., rand ¢ oalujop 5 src_frame 0
ACCUMUL ATDR ) WITH OFFSET ,

o_n

litty

3

’
V_HBASE _NAME

V_BASE _nknF

r
UFF_ALU_UuilE = (FRO Nk

alu_

LOaD
a_w |

LONG_GUTO V_

nac &
H

(

’

’

in 2 .,

ALCUMUL &
o_in

titiy

b_vEL_LES_LIT
OFF_ALU_OUT = L

alu_

i

n 3,1

QO , r_source 4
LOAD_OFF ( CuRkERNT &)

arst _

.
z

UFF_ALU_GUT = aCC
alu_

fr

i

ame 0 ,

n? alu

LOAD_OFF ( CURR
dest_frame 0 ,
LOAD_LEMN { CURR

dest _
CASE
nac 3

’

nac 6

’

fr
on

UFF_ALU_UU = ¢
alu_

1

14

ame 0 ,
ACC_BYI
srce h

n? , ra

01n

ticly

rana ¢
TuR 3 ¥

5

I
BASE _NaMp _
V_RASE _

Ti32 «

t, 1it32 Fgnungoung

r_dest

ENT (
r_dest
ENT
r_dest

F (.2 ) MASK
A80a

mask

nd ¢

3

alu

CURREMT

T

&0

_np 5
UFFSET

whmF - Tl

(

2 )

src_frame 0

’

’

ad000gn» 3} NR CURKREMI

4

src_frame 2 .,
) ) WITH OFFQET ’

1
b

1t}
1.

) WiTn LIIFHAL

r_w

UR COMmON
_op S

oW

r.y

Frfh Ok LURRENIE
alu_op 95

1

) W1Ti oFFSET

a_in L}

ARy, U )

i

1

§

\n

i_in | )

2 )

src_frame 0
LOAD ( ACCUMULATOUR ) WITH UFFSET .

a_w L. o
LONG_GOTO wWEIRD_ BAbF 000"
WETRD_BASE_000

OFF_ALU_GUT = ACC XOR COMMON ( ACA ,» 6 )

alu_

i

ne alu

LOAD_OFF ( CURR
dest_frame 0 ,
LOAD_LEN ( CURR
frame 0

dest_

15

14

it 34 ,

op 4
ENT (
r_dest
ENT (
r_dest
nac 4

src_frame 2 ,

1) ) WITH

1,

3
1) ) WITH LTTERAL ( LTT ~LENGTH ¢ 34 ) )

1

r_w

[

s test

1

1
15

OFF_ALU_UUT = OMNE PLUS CURRFNT
slu_op 3

alu_

n 2,

randg 3}

LOAD_NEF ( CUPRET
frame 0 ,
LONG_RQTU 3_VEC_END

gest _

nac o

14

litly

B_VEC_1ES_NAMF

UFF _ALU_
alu_

i

(VIR
n3 ,

0 , r_source 4

LOAN_OFF

dest_frame 0 ,

-

’

r_rdest
a_veC_

1132 (
(PR B

r

r_dest

1)
b

EnD

400000003
A4NOOYAYNy

t32

( CURRENT € 4 )

4

)

)

OFFSET
o_in

1_in 1

, polarity /]

17y,
src_frame 0

A1TH OFFSET

rF_w

I

a_in 3

WITH JFFSET

oW

1

o_in 3

OFF_ALU_OUT = ACC uR CUMMON ( oBa , 0 ) .
n 2. alu_op S
LNAD_QOFF (¢ CURR
frame 0 ,

alu_

dest _

LOAD_LEN

dest _
15

’

frame 0 ,

1

itP 3o ,

d_vEC_EMe ¢
OFF_ALU_UNHT = 2E¢N Ok LUSRPENT
alu_np Y
W {TH GFFSET

alu_i

LOAD
a_w |
LOKG
nac o

i
i

’

n2, ra
ACTyMuL A
o_in

GuTu =E[RL_

fitta

ENT (
r_dest

[ FURRERT

r_rest
na¢c 4

ng 2
TLR )
5
38 5F
VETRD_

src_frame
1 ) ) WITH

| S
1)
L.

)

Fow

t

“ITh

Caw

y test

nyn
RSt

U0

1y
§S

(

2 , r_source 0 , com_exr 3B

OFFSET ,
o_in 3

LITERAL LIT LFNGTH (¢ %6 ) )

T_in 1

, polarity 0

-
src_*frame

’

4

alu_op 5

268

r_source ¢

r.source ¢

4},
src_frame

len_cterl b

B0 RUTATE ( 1)
sc b

L

’

r_source ¢

Ien <etrl

r.Source 1

Y OR CURRENT ( 4 ) ,
aly_op S

src_framea

len_ctel

r.source ¢

r_saurce 0 , com_ext A8

r_source b , com_ext AC3

3
( CON_LENGIH (¢ 32 ) )

’

’
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14

B_VFC_IFS_Pur?

UFF_ALU_GUT = LT3 ( a40000¢0e ) Nk CURRENT ( 4 ) ,
atulin T, 1 v , 1itd32 4nyngdunNe alu_op S src_frame

0 , r_source o ,

LNAND_NFF ( CURKENT € 4 Y ) NLTH yFFSET

gest_frame 0 , r_dest 4 , r_w I a9_in 3

r
UFF_ALu_UUT = ACC OF CUMMON ( aRa , O )

alu_in ? alu_ce S src_frame 2 , r_source 0N , caom_ext
LOaD_NFF ( CUPKENT { 1 Y )} WN|[Th yFFSET ,

dest_frame 0 , r_dest |l , r_w 1 n~_in 3
LOAR_LEN ¢ CUPKRENT (V) ) W[TH yFfF ,
dest_frame N , r_dest | , r_w | 1_in 3, db_ctrl 1

LONG_RUTL a_vFL_END

nac &6 , |it1d A_VEC_Fnab
i

ENu

dEGTy

EMIRY (NG _WETRM_H]
LODAD_A0M  PREVTIUYS L v ) ) W TIH agN MAME _CACHE_3
( NAME_Tkae ) ) ,

aest_frame 3 , r_dest 0 , r_w | a_in 1 +» dev_crd
S5 , mo_ctr) 2 ’

LOAD_OFF ( PREVIOUS ( 0 ) ) wTTH NFF ( NAME_CACHE_3
( NAME _TRAP )} ; ,

dest_frame 3 , rf_dest 0 , r_w | o_in 1 , dev_emd
55 , np_ctr) 2 ’ -

CASE NN ACC_BYTF ( 0 ) MASK #F0a ROTATE ( 4 )

nac 3 srce 4 mask IFO0w sc 3

’
BASE _DuNE
UFF_ALU_ulT = ZFRN AR PREVINUS ( 0 ) ,
alu_in 2 ., rand 2 alu_op S src_frame 3 , r.source 0
LOAD { ALCYMULATYR ) “[FH GFFSET ,

..

a_w 1| 4, o_in I

LOAD_AQM ¢ CURKENT (9 ) ) WITh '
uest_frame 7 , r_dest O , r_w 1 a_in 0 .
RE FUrN

nac ¢

’
READ Ty ACCUMULATNR
mem 1 me 1

USING DESCKIPTUR MAME_CACHE_2 ( vAME_TRAP ) , CON_LENWGTH € 32 )

Ab_ctrl 0 geav_cmd SU , no_ctr! ? y len_ctrl b6 '
LOAD_DFF ( CURRENT (2 ) ) WiTh UFF ( NAMF_CACHE_?
( NAMF_Trap ) ) ,
dest_frame 0 , r_dast ¢ , r_w | o_in 1 , dev_cnrd
Sa , nb_ctrt 2 '

LOAD_AQN  CUPRELT ( 2 ) 1 wiTH an.g ( HAMF _CACHF _2
{ WAME _Twrap ),

dest_frame N , r_dest ¢ , r_w | a_in 1 , aev_cmd
S4 , nb_ctrl 2 '

LOWG_GLTU pASE_SNC _Ti

nac b6 , lictld  AaSE_gNL_[Mu

’
LOAP_GEF ( CURKEWT £ 2 ) ) W(TH UFF ( WAMF_CACHE_2
( MAMF_TRAP ) ) ,

dest_frame 0 , r_Adest 2 , r_w | o_in 1 , dev_cmd

54 , np_ctr) 2 ’

LOAD { ACCUMULATUP ) WITH QFF NAME _CACHE _2 ( MAME_TRAP
aw 1l , o_nm 3 cev_cmd S4 , np_ctrl 2 ’

LONG_GUTU s&3F_NawMm
nac & , litlyg RaR

’

£
E_INAMF
’

LOAD_NFE € CUPHELT (2 ) ) WITH LFF ( NAMF_CACHE_?
( WAMF_TrAP ) ) ,

dest_frame 0 , r_dest & , r_w | A_in 1 , oev_cmg

54 , ro_ctr) ? ’

LOAD ¢ ACOUMULATUR ) wiTh QFF ¢ whiE _CACHF _2  NAME_TRAP
a_w | 4+ a_in I v 2ev_cmd 51 , Au_crr) ? ’

LG _GOTY gASE _YAME _IN(G
nagc & , titta Rth_NLMf_]qh

.
’

Ab3

r

1)

Y )

r

’

’

’
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LNAD_DFF { CURARFNT ( 1 ) ) WiTH UFF ( NAME_CACHF _1
{ NAME_TRAP ) ) , _

dest_frame 0 , r_cest 1 , r_w | o_in 1 , dev_cmd
53 , mb_ctrl 2 ’ )

LOAD ( ACTUMULATOR ) WITH QFF ( NAME _CACHE_! ( NAME_TRAP ) )

a_w 1 , o_in 1 + dev_cmd S3 , no_ctrl 2 '
LOAD_LEN ( CURRENT (1 ) ) WITh LEN ( NAMF_CACHE_t
( NAME_TRAP ) ) ,

dest_frame 0 , r_dest 1 , r_w | 1_in 1 , dev_c¢md
53 , nbectrl 2 ’

LONG_GOTU wEIRD_VFCTUR

nac & , 1itld WETRD_VECTOR

LOAD_NFF ¢ CURRENT ( 1 ) ) WITH OFF ( NAME_CACHE_1
( NAWE_TRAP ) ) ,

gest_frame 0 , r_Adest 1| , r_.w 1 o
53 , nb_ctrl 2 ’

LOAD_LEN ( CURRENT ( 1 ) ) W[Th LEN ( NAMF_CACHE_1
( NAME_TRAP ) ) ,

dest_frame 0 , r_rdest 1 , r_w | 1_in 1 , dev_cmd
s3 nb_ctr\ ? ’

LONG_GOTY VFC_bASE_ENC_Tn

nac o , litld VeC_RASc_eMC_IY

!

LOAD_NFF ( CURKFR LT 1 1 ) ) WNITH uFF (| NAME _CACHRE_!
( NAME_TRAP 3 ) ,
dest_frame 0 , r_dest 1 , r
5% , no_ctrel 2 ’
LOAD_LEN  CURRFANT (1 ) ) #[TH LFN ( NAWE_CACHF _t
( WAWF_TRAP ) ) ,

dest_frame 0 , r_dest | , r_w~ 1 1_in 1 , dev_cmao
53 , no_ctrl ? ’

LONR_RUTU vFL_oASF _MAME

nac 6 , l1itl1d NYEC_BASE_vAwF

-in 1 » dev_cmd

v 1 oa_in 1 , gev_cmd

r

LOAN_NFF ( CURRENT (1 Y Y WITH uFF ( nNAMF_CACHE_Y
( NaME_TRAP ) } ,

dest_frame 0 , r_dest | , r_w | na_in 1 , dev_cmd
S3 , nb_ctrl 2 ’

LOAD_LLEN ( CURKRENT ( 1 ) ) W[TH LFn ( NAME_CACHE _1
( NAME_TRAP ) ) ,

dest_frame 0 , r_dest | , r_w | 1_in 1 , dev_cmg
51 , nb_ctrl ? ’

LONG_ROTO VEC_BASF _NaME |

nac 6 , littd VEC_BaSg_aAME_T

’
L_NAME_ABR :
OFF_ALU_G!T = ACC UP CUMANN ( w%g , 0 )

alu_in ? aly_cp € src_frame 2 , r_s?urce 0 , com_ext

LOAD_NFF  CyYRRELNT (7 ) ) w1Th OFFSeT

dest_frame 0 , r_dest /J , f_a | o_in 3 .

SOURCE ( OFF_ALY_LS3_ 14 Y T wewiE_3Ry3 ( MAME_TRAP ) ,
nb_ctrl C dev_cmd 117 ’

LIMG_GU Ty LF it S_A_HAML

nac o , 1itld LeM_Ts_A_<4Kf

H

LNAMF_R_TNWD ¢

LOAD_OFF ( CURKENT ( 2 ) ) %1TH UFF { NAMF_CACHF_?

( NAME_TRaP ) ) ,

dest_frame 0 , r_dest 2 , r_w 1 o_in 1 , dev_cma
S4 , nb_ctrl 2 ’

LOAD_AOUN ( CURKRENT ( 2 ) )} WITH ADN | NAME _CACHE_2

( NAME _TRAP ) ) ,

qest_frame 0, r_dest ¢ , r_w 1 a_in 1 , dev_cmd
54 4 nb_ctrl 2 '

LONG_GOTO L_NAMEF_AiSR

nac 6 , 1ittd L_NAME_ARK

’

L_NAME_BASE
LOAD_OFF ( CURRENT ( 2 ) ) WITH UFF ¢ NAMF _CACHE _2
( NAME_TKRAP ) ) ,

agest_frame 0 , r_dest 2 , r_w I oa_in 1

r dev_cma

r
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1 6ds QFF_ALU_VUT = 2FKN DR CUWReNT ( 7 ) ,
alu_in 2 , rang 2 alu_op 5 src_frame 0 , r_source 7 o -

LOAD ( ACCUMULATUR ) WITH UFFSET .

M1 : S84, nb_ctrl 2
1599 1 3 LOWG_GOTO L_WAME_ AUP
M 1 s nac &6 , littly L_NAWE ARR
1599 1 ¢ ;
1602 1 ¢ LNAD_OFF ( CURKRENT ( 2 ) ) WiTh uFF ( NAMF_CACHE 2
1602 1 ¢ ( NAMF_TkAP ) ) ,
M 1 : dest_frame 0 , r_dest 2 , r_w 1 o_in 1 4 dev_cmd
M1 2 9S4 , nb_cterl 2 B
1603 1 ¢ LONG_GUTO L_NAMF_AbR
M 1 ¢ nac 6 , litlg L_NAME_ARk
1603 1 :
1606 1 : LOAD_OFF ( CURRENT ( 1t )Y ) WITH OFF ( NAME_CACHF_1
1606 1 : ( NAMF_TRA&P ) ) ,
M1 : cgest_frame 0 , r dest 1 » row 1 olin 1 , dev_cmd
M1 : 53, no_ctr? ?
1607 1 ¢ LOAD_LEN | FURRFNT (1) ) WiT LFN ( WAME_CACHE_1
1607 1 : ( NAME_TRAP ) ) ,
M 1 : dest_frame 0 , r_dest 1 , r_w 1 1_in 1 , dev_cmd
M1 : 53, nb_ctr) 2
1608 1 : LONG_GOTO L_NAME_ ABR
M 1 : nac 6 , litla L _NAME _ABRR
1608 1 : ;
1611 1 : LOAD_OFF ( CURRFNT ( 1 ) ) WiTH OFF ( NAME_CACHFE_!
1611.1 ¢ ( NAME_TRAPFP ) ) , )
M 1 : dest_frame 0 , r_dest 1| , r_w 1| o_in 1 , dev_cmd
M1 : 53, nb_cterl 2
1612 1 : LOAD_LEN | CURRENT 1) ) WITH LEN ( NAME_CACHE_1
1612 1 : ( NAME_TRAP ) ) ,
M 1 : dest_frame 0 , r dest 1, raw 1l V1_in 1 , dev_cmd
M1 : 53, no_ctrl 2
1613 1 : LONG_GUOTO L_NAME B _IND
M1 : nac 6, litty {._NAME _B_IND
1613 1 : ;
1616 1 : LOAD_NFF { CURRENT ( t ) ) WITh UFF ( MAMF_CACHE_1 -
1616 | 3 ( NAME_TRAP ) ) , ‘
M} : Qdest_frame 0 , r_"est | , r_w I o_in 1 , dev_cmd
-M 1 ¢ S3 , mb_ctr! 2
1617 | ¢ LNDAD_LEN ( CUPRFNT (1 ) ) WITH (FN ( NAME_CACHE_1}
1617 1 ¢ ( NAME_Trap ) ) , '
M 1 : dest_frame 0 , r_dest 1 , r_w | 1_in 1 , dev_cmd
M1 : S3 , nb_ctr) 2 ’
1618 1 2 LONG_GOTU L_NAME_BASE
M 1 2 nac 6 , litld L_NAME_HASE
1618 1 ¢ ;
1621 1 ¢ LOAD_DFF ( CURKENT ( 1 ) )} W]TH UFF ( NAME_CACHE_!
1621 1 : ( WAME_TRA® ) ) ,
M 1 : dest_frame 0 , r_dest 1 , r_w | o_in 1 , dev_cmd
M1 S3, ro_ctrl 2 ’
1622 1 ¢ LOAD_LEM ( CURKENT ¢ 1 ) ) W[Tin LEN ( NAME_CACHF 1
1622 1 ¢ ( NAWME_TRAP ) ; ,
M 1 : dest_frame 0 , r_dest | , r_w 1| 1_in 1 , dev_cmd
M1t S%, nbctrl 2 v
1623 1 : LNNG_GOTU L_WNAWE_RASE
M 1 : nac &6 , lit14 L_MNAME_BASF
1623 1 : ; ‘
1626 1 : LEN_IS_A_NAME :
1627 1| 3 RFSOLVE ( 0 , NAMF_TRAF )
41t mem 0 , nac 0 , snac U , dest_trame ¢ , r_dest 0
41 :t 4, r_wel o+ nb_ctrl 2 , 1 in 1 . 0o in 1l , a_in-1 , a_w 1§
1627 1
1629 | : PEAD T ACCUMULATOR USIMNG DEoCRIPTuP CURRENT ( 0 ) BlAS L!NG!H
M1 @ men ) ma 1 db_ctrl 0 src_frare ¢ , r_source 0 len :rv! l;
1629 1 : ;
1641 | : OISAGlLE_ANN_wFLl ,
M 1 : rand B ,
1642 1 ¢ COFF_ALU_CUT = ACC OR CoMMDN ( %4 , 0 ) ,
Mol alu_in 2 alu_on S src_frame ¢ , r_source 0 , com_ext 383 ,
1643 | : LDAD_LEN ( PREVIUYS ( G ) )} wlIR OFF
" M 1 : dest_frame % , r_cdest 0 , r_w | 1_in 3, db_ctrl 1|
l6d3 1 & ;
1
| I
1@

.ods
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- 275 276
a_w 1 , o_in 3
LOAD_AUN  CUPRFRT (0 ) Y WITH 0
dqest _frame 0 , r_Aest U , r_w | Aa_inp 0
i
UFF_ALUL_OU] = [FeN 0K CUKRENT ( 2 ) ,

alu_in 2 , rara ¢ alu_np S srec_frame 0 , r_squrce ¢
LOAD ¢ ALCUMULATGR Y W1Th UFFSET

a_w 1 . o_n I

CASF O ACC_ueYIE (0 ) MaSn a0 RuTATE ( 4 )
nac 3 srce 1 m35k 702 se 3

i

JFE_BLL_UNT 2 TR0 O FREVINGS 0 Y,

alu_in 2 , rand 2 Aalu_0f 5 src_*frame 3 , r_sourece 0
LOAN € ACCyAuLaT R ) [ Tha FFSLT ,

a.w 1 , o_in L )

RETLIRN

nac 2

;

READ TU ACCUMULATOR USIN, DESCRTIPTUR CURRENT ( 2
) CON_LENGTH € 32 ) ,

mem | md 1 do_ctrl 0 src_trame 0 , r_source 2 len_ctrl A

LONG_GOTO BASE_FNC_THO
nac 6 , litl14 AASE_ENC_IND

r

UFF_ALU_OUT = ACC ZERN_LU UR CUMMON ( aBa ,» 0 ) .
alu_in 2 dev_cmd 2 alu_op 5 src_frame 2 , r_source

0 , com_ext aRa ,

LOAD_OFF ( CURRENT ( 6 ) ) WITH UFFSeT ,

qest_frame 0 , r_dest & , r_w | o_in 5

LNNG_GOTLU L_BASE_MAME

nac 6 , littd L_RASE_NAME

r

OFF_ALU_DUT = ACC ZERO_LO OUR CUMMON ( @Ba ,» 0 )
aly_in 2 ogev_cma 2 alu_op S src_frame 2 , r_source

0 , com_ext 2Ra

LNAR_NFF ( CURRENT ¢ & ) ) W]Th OFFSET ,

gest_frame N , r_Adest o , r_w | o_in 3

LONG _GUTU L_BAsF _NAME_INY

nac o , Yitld L_RESE_wamE_InD

.
12

UGFF_ALU_UUT = ZERD OR (HMRReNT (1 )
alu_in ? , rand 2 =2lu_op S src_*frame 0 , r_source |
LOAD ( ACOJUMULATGRE ) ™ 1Ty OFFSET
a_w | O_i" N 3 v
LG _RuTu AFLRO_VECTOR
nac & , litty AEIRD_VECIOR

L4
REAN TL ArCUMULATOr USIMG VESrRIPTOR CURRENT ( 2
) COM_LFRGIN ¢ 32 ),

mem | me | do_ctrl 0 src_trame 0 , r_source 2 len_ctel

LONS_RUTO L_Vv_BaASFE_FNC_To
nac o . 1itld L_V_RASE_EMC_[M

’

DFF_ALu_GUYT = &CC 2FE0_LJ UR CuMMIN ( aB& , 0 ) o
alu_in 2 dev_cmg ¢ alu_op 5 src_frame 2 , r_souree

U, com_ert oRa

LNAD_NFF ¢ CURRFNT ( & ) ) WlTH uFFSET ,

gest_frame N , r_dest o + row 1 n_in y o,

LORG_GCTU L_v_et3% _Make

nac 6 , tittu L_V_RASc _NAwWE

r
UFF_ALu_ultl = ACL £ERN_Lo OR Cureity ( aRa , 0 )
alu_in ¢ dev_ctd 2 =2alu_eg S srec_frame 2 , r_source
J o, cen_ext aRu »
LOAD_NFr ( FuPrFWT (% Y ) #iTh JFrSceT o
Jesr_frame 0, r_dest o 4, row 1 n_in 3 ’
LNWR_NOTy L_ov_nabaf _Natye _|
nac o , littd L_V_RABE_NEME_T — T 7
’
BASF _ENC_TIwD :
UFF_ALU_QYUI = ACC PLUS PREVIUUS (U )
alu_in 2 alu_op 3 src_frare 5 , r_source 1,

6
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LOAD_OFF ( PRFVIUUS (v ) )
dest_frame 3 , r_dest U , r_
LOAN_AQN ( PREVTIONS ( v ) )
dest _frame 3 , r_rest 0 , r_
3, r_source 0 ’
CASF OnN ACC_BYIE ( 0 } MASK
nac 3 srce U mask Aply

’

OFF_ALUL_UUT = JERO Or PREVIN
alu_in 2 , rand 2 alu_np
LDAD ( ACCUMULATUR ) W]TH OF
a.w | , o_in 3
LOAD_AQM ( CURRENT ¢ 2 ) ) W
dest_frame 0 , r_dest 2 , r_
RE [FURHN
nac 2

’
OFF _ALU_UMT = ZERO CR CURREN
CURRENT (7 ) ) WIIW OFFSET
alu_in- 2 , ranag 2 alu_ep
2 o+ Aest_frame § , r_aest 7
dest_frame 0 , ~_dest 7 , r_
ATTH LEM ( CURKENT ( 2 Y ) ,
7 ) ) alTH AQGM ( CURKFWT ( 2
2 ¢ Sre_frame 0 , r_source
r_dast 7 , r_w 1 a_in N

.
’

LOAN_NFF ( CURRERT ( 2 Y ) A
dest_frame 0 , r_dest 2 , r_
3 , r_source 0 '
LOAD_AUN ( CURKENT ( 2 )
dest_frama 0 , r_dest 2 ,
LONG_GOTO B_ENC_IND_END
nac o ,» bitly PR_FENC_IND_END
; .

VvEC _BASF_Fyr TN @
READ YO ACCUHLATNR
mem | mel

)y W
r—

USING DFSCRTPTUR Navp _(8(HE_2 (

do_ctrl 0 qgev_c™d 54 , nou_ctrl 2 e len_ctrl & ’
LOAN_OFF { CUBRENT € 2 ) ) WlTh UFF ( NAME _CACHE_2?

( NAMF _Trap ) ) ,
gest_frame 1 , r_dest 2 , r_a | o_in 1 + dev_cma
54 , np_cterl 2 ,
LOAD_AGM € CURKESRT € 2 ) ) wlTe 494 ( NAME _CACHE _2 ( NAVE_[RaP )
Jest_frame 0 , p_Hest 2 , r_w | a_in I +» cev_cmg
%4 , no_crel 2

LV_BASF_ENC_TN :

UFF_ALU_OUUT = ACC PLLS PREVIQUS ( u ) .

alu_in 2 aslu_op 3 src_frame § , r_source 0 ,

LOAN_DFF ( PREVIOUS ( 0 ) ) wITH DFFSFT ,

dest_frame 3 , r_dest®0 , r_w 1 o_in 3 .

LOAD_AQOM ( PRFVIGUS ( ¢ ) ) «wlTH AgM ( PREVIOUS ( 0 ) )
dest_frame 3 , r_cdest U , r_w I a_in 2 » src_frame

3, r_source 0
CASFE NN ACC_BYTF (
nac 3 srce 4 mask

’ .

UFF_ALU_ULYT = ZERN 0OR CIRREN
alu_in 2 , rand ¢ alu_op
L0an ( ACCUMULATOR ) WITH OF

a_w 1 , o_in 3
LOAD_AUN ( CURKENT ( 2 ) ) W
dest_frame 0 , r_dest 2 , r_
LONG _GOT) WEIRD_VECTUR

nac 6 , lit14 WETRD_VECTOR

Ay0a

’
UFF_ALU_UUT = ZFRO BR CURSEN

CHRAREMT ( 7 ) ) wITH OFFSFT
alu_in 2 , rang 2 alu_op
2 o rest_frame 0 , r_aest 7

dest_frame 0 , r_cdest 7 , r_

4
0 ) MASK afyd

,428,045

278
wTIH OFFSET ,
w I o_in 5 .
nlTH A0N ( PREVICUS ( ¢ ) )
w I a_in 2 ¢ src_frame
aPOA RUTATE ( 1 )
s¢c 6

us o),

S src_frame 3 , r_source 0

FSET .
[T 0 ,
w 1 a_in 0 .,

T (2 ) , LOAD_OFF ¢

e LOAD_LEN ( CURRENT ( 7 ) )

S src_frame 0 ,
y row 1
w 1 T.in
LUAD _AOw

Y )
IS » dest_frame 0 ,
src_frame 0 , r_source 2

r_Source
o_in 3

{ CURRENT (

1Tw ani ( PRPEVIOUS ( 0 ) )

w | n_in ¢ » src_frame
ITH ¢ ,
w il a_in [T

WA 4E _THAP ) , CON_LENGITH

RUTATE ( 1 )
sc & ‘

T 1),
5 src_frame 0 ,
FSET ,

r.source 1

ITH 0O ’
w 1 a_in 0

T (2 ) , LOAD_OFF ¢
s LOAD_LEN ( CURRENT ( 7 )} )

S src_frame 0 , r_source
s F_w 1 o_in I
w | 1_in

L4

’
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1770 LIAAD_OFF € PrEvTCs (0 ) ) LI NEFLF]

dest_frame T, r_dest 0 , row | n_in 3

279 280
1730 1 3 wllH LEN ( CURKENT € 2 )Y ) ,» LUAU_ANN ( CURRENT (
1730 1 ¢ 7 ) ) ATTH AQM  CURRENT ( 2 ) )
M1 : 2, src_frame 0 , r_source 2 , Aest_frame 0 ,
M1 ¢ r_gest 7, row il a_in ? s src_frame 0 , r_source &
1730 1 ¢
1732 1 : LNAD_OFF ( CURRFWT ( 2 ) ) WiTH AON ( PREVIOUS ( 0 ) )
M 1 : dest_frame N , r_rest & , r_w 1 »a_in 2 s src_frame
M1 : 3, r_source 0 '
1733 1 3 LOAD_AQN ( CURKERT ( 2 ) ) W[TH v ,
M 1 : dest_frama 0 , r_Aest 2 , r.w | 3_in 0 .
17%4 1 1 LONG_GOTU V_H_ENC_iINU_EMD
M.1 : nac & » licty Y _R_EnC_TND_EnD
1734 1 @
1737 1 @ BASF_NAVE : .
1738 1 @ OFF_ALU_OUT = ACC ZFRN_LU UR CuMMON ( aBa , 0 )
M1 alu_in 2 agev_cmd 2 alu_op 5 src_frame 2 , r_source
M1 3 0, com_ext aBa ’
1739 1 ¢ LOAN_NFF ( CURRERT ( & ) ) WITe UFFSET
M 1 : dest_frame 0 , r_dest b , r_w | o_in 3
173¢ 1 ¢
1741 1 @ L_BASE_MAMc @
1742 1 3 OFF_ALL_WUL = ZFWG OR CVRRPEMT ( 2 )
Mol alu_ir 72 , ranc ¢ 3lu_oo 5 src_frame 0 , r_source & ,
17435 | : RFSNLVE ( U , UFF_ALU_LS_to )
M 1 3 mem 0 , nac v , sSnac 4 , dest_trame ) , r_dest 0
M1 : , rel 4 nr_ctrl 9, V_in | , 0oLin 1 , a_in 1 , a_w |
1743 1 ¢
1745 1 : GFF_AlU_UUT = ACC PLUS PrEVICHS ( 0 )
[ T G alu_in 2 glu_or 7 src_freme 5 , r_source 0 ’
1746 1 3 LOWD_GFF € PeFvlulis ( u ) 5 A1t PFFRED
M 1 dest_frame X , r_dest J , r_« 1 A_in 3
1746 1 :
1748 1 3 LNaD ( 8LCUMul ATUR Y wiTa &l LURPRENT (0 ) )
M1 : sa_w )} 4 O_in ¢ 4, Src_treme v , r_sonurce N
1748 1 ¢
1750 1 ¢ pASF_Finh @
1751 1 @ pMwlvistele
M 1l ¢ rand 15
1752 1 3 FF_RLU_Gll] = WCL ¢FRN_HL uF TuPeFul (& )
M1 alu_in ? dev_crd 35 alu_op % sre_frame 0 , r_source &
1753 1 & LDAN_AUMN ( PREVIGIS Ly ) ) w1 DOF=SE1
M 1 2 gest_frame T , r_clest J o row | A_in 5
1794 1 1 LNuwGs_GuTu pasF _doMe
M 1t nac o , litty RBASe_L0OwF
17%4 1 ¢ ;
1797 1 3 EL_GASF_MAME ¢
1786 1 ¢ LOLAD_OFF ( CUPKFWT (2 ) ) w17k uFF ( NAWF_CACHF_2
1758 1 ¢ ( whmF_Twrép ) ),
M 3 3 uest_frane 0, c_dest ¢ 4 row | a_in 1 , aev_cmd,
M1l : 50 , no_ctpel 2 I
1769 1 3 LOAN ( ALCUMULATUR ) #[Ti uFF ( «8wF _CACHF_? ( NAME_TRAP ) )
M1 2 a_w 1, o_in I ., dev_cma 9t 4 np_ctrl 2
1759 1 2 ;
1761 1 3 v_ohoF _Mate
1762 1 ¢ UFF_abU_ulll = A€C £FnC_ Ly 2 CoMafiy ( wBa , 0 )
(LI G slu_in 2 aev_cnd ¢ alu_nu vy sre_frare 7 4 r_source
M1 1 0, com_ext e
1765 1 2 LNAD_DOFF ( CuPwFe T 0 & 3 ) )Tn GFeSeT
M1 : dest_frame 0 , r_dest o , r_a 1 n_in 3
1763 1 ¢
1769 1} & L_v_udSE _NMaMg
17he 1 ¢ UFF_AlU_ubtlt = Z&r© O LURELH (2 )
LI I alu_in 2 , reny ¢ alu_op 5 serc_frame 0 , r_source 2
1767 1 @ wESMLve (U, wFF_ALU_L®_ 16 ) '
M 1 : mem O , nac ¢ , snmac 4 , Aest_trame U , r_dest 0
M1t ., f_wl , nbh_cerl i o, Y_int , ooan 1, alin 1 4, a_w 1
1761 1 ¢ 3
1769 ) UFF_Atu_UUT = «fl PLUS PREVIGILS (v ) o
LD alu_ir ? alu_o® 3 src_treme § , r_source 0
1o
1 :
1 @

1770

i
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ACCUMULATUR Y wiTh athy ( CURRENT (O
a_w 1 4 o_in

VEL_chrsF _Fub
IMuTvISTule

ran

15

’

UFF_ALU_LUT =

alu_in 2

.
.

gev_cmad 3

¢, src_trame v , r_snurce 0

A0 LERO_HLE R cuFaT 6 ) ,
alu_oc % src_frame 0

LOAD_AUN € PREVTONS ( ¢ J ) «T1H AFFSFT

jest _frauwe 1

v
DFF_ALU_ulIT =
alu_in 2 ,

LNAn
a_w 1

LONGR_GOTUL

’

r

r_nast oy o, o roe | a_in 5

Pl D CHaRel ot ) o
ana ¢ alu_op 4% see_frame 0,

C ALCuMyLaTy®R Vo wiTe oFroLl

4

o_in

nac 6 , litly

BAGE _MAME _INp
UFF_aLu_utt =

alu_in 2
U, com_ext

LNAD_NFF
JdJest_frame 0

.
’

dev_cma ¢
aa

)

pl

AF LRO_VFLETOR

PETRD_Velf]lnx

alu_owp 4

( CUSKENT (6 ) ) wlTin uFFSET

4

r_dest o 4, rLWw | 0O_in 3

L_psaSF_MaMe {hi) 3
UFF_aAlLu_utlt =
alu_in 7 .

HESML
mem {
r P_w

’

VE
-

1

co .,
nac y

r

LFRN OR LURREMT (2 )
and 2 alu_or % src_frame 0 ,
UFF_ALU_LS 16 )

)

282

) .

r.source b

r_source 1

WCLC FRO_Lu it CuMmDn ( wRa ¢ U )
src_frame 2 ,

r.source

r.source ¢ o

sy Snac 4 , dest_trame v , r_gest 0
’ nk_ctrl s Y_in 1, o in 1 , Aa_in 1 , 3_w 1}

KFaD TU ACCUMULATOR USINGL DESCRTIPTUR CURKENT ( 0
) CON_LFLGTH

mem |

mri 1

GFF_ALU_ullT =

- CUKRE

M7

(7))

alu_in 2 ,
{ dest_frame 0 , r_dest 7 ., r_w 1 o_in
agest_frame 0 , r_rdest 7 , r_« 1 1_in

U ’

2 .

(

r

LY
do_ctel 0

src_trame U , r_source 0

len_cre) &

(EAN Ok CHRREMY (9 ) » LNAD_NFF (
) #VIM OFFSEL , LOAD_LEN ( CURRFNT ( 7 ) 12
r_source

ang 2 alu_op % Sec_frame 0 ,

3

4

WTTH LEN - CURRENT (0 ) ) , LOAD_AOK ( CHRRENT (
7 ) ) wliH AUM ( CURKEMT ( 0 ) )
src_frame O , r_scurce G s dest_frame 0 ,
t 7 ., r_w 1l a_in 2 + src_frame 0 , r_source 0

r_des

,
UFF_ALU_OUT =

alu_in 2

LOAD_NFF
ogast_frame 3

CASF
nac 5

Oy

alu_oo 3

ACC PLUS PREVIUHS (0 )

( PREVTQLIS ( 0 ) ) wTTH NFFS5FT ,

‘r_rdest 0 , r_w 1 o_in I .

ACC_BYTE ( 0 ) MASK wR¢D RUTATE ( ¢

srce

4]

mask THEOo se S

)

src_frame 5 , r_source 0

’

i
LOAD € ACTUMULATUR ) WiTh ADw € LDKRRLNL C U ) ) o

a_w |}

’

LOAND_AON
dest_frame 0
LONG_GUTU pASE_EnD

nac ©

’

’

o_in

¢ + src_frame G , p_source 0

( CURKFRT ( 7 ) ) wiTH o ,

litly

B_ENC_IMND_Edu
UFF_alu_UNT =
alu_in 3 , )

r

0, r_source 2 ,

r_dest .7 , r_w | a_in 0

RASE _ENL

’

LTI3¢ ( oFFFENUDUG Y AND CUPRFRT ( 2 )
1

s Lits2 AFFEFON00Y  alu_op 6

LOAD_OFF ( CURRENT ( 6 ) ) WITH UFFSET
dest_frame 0

.
r

UFF_ALU_UUT =

altu_in 2
LOAD_DFF

nac 7

’

r

aluy_op |

r_dest 6 , r_w | o.in 3

ACC REV_MTINUS PREVIAOUS ( 0 )

( PREVIOUS C 0 ) ) wITH OFFSFT ,
dest_frame 3
LONG_CALL PTR_TO_DESC » READ_STARTED

litly

L4

r.dest 0 , r_w 1 o_in 3

PTR_TO.DESC » READ_STARTED

’

src_frame 3 , r_source O

src_frame

’
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UFF_ALU_QUT = aCC PLUS PREVIUUS ( O } .

alu_in 2 alu_op 3 src_frame 5 , r_source 0
LOAD_DFF ( PREVIGUS ( G ) ) wIIH NFFSFT
gest_frame T , r_dest 0 , f_w 1 o_in 3
r
LNAD ( ALCUMULATO® ) WITH AON ( CURRENT ( 7 ) )
a_w 1 , o_in 2 + src_trame ¢ , r.source 7 '
LOAD_A0N © CURRENT ( 7 ) ) WiTH O
gest_frame 0 , r_dest 7 . r_w | a_in (I
LONG_GOTU WASE_END
nac 6 , littad 3ASE_gMU

’

VFL_nASF _NaME _1

LARP_NFE € CURKERT [ 2 ) ) WlTr OFF ( NAME _CACHE_?
( WAME_TwGP ) )

dJest_frame 0 , r_dest & , r_w | o_in ! » dev_cra

s4d , nb_C"l"‘ 2 ’

LNAN ( ACFyMULATOR ) wlTh LFF ( JAAE_CACHF_2 ( NAME_TRAS ) )
a_w~ 1 , o_in 1 . dev_cmo S48 , npo_ctrl 2

r

V_BASF _MAME _[NU 2

OFF_ALU_UNT = ACC ZFROU_LU JF fOMMON ( 3Ba , 0 ) .
alu_in 2 aqgev_cmd @ atu_ep 5 src_frame 2 » r_soyrce

0 » com_ext aRd

LOAND_OFF ( CUPRENT ( 6 ) ) #ITH UFFSET

gest_trame 0 , r_dest & , r_w 1 o_in 3

’
L_ViBASE _NAME_ L :
UFF_aLu_DUl = [ERN OR CURRENT ( 2 )
alu_irm 2 , randg 2 3lu_oe S src_frame 0 , r_source 2
RESOLVE ( 0 » GFF_ALU_LS_16 )
mem U , nac U , srac 4 , dest_frave 0 , r_dest 0
, Fow 1, nah_ctel 0, V_in 1, olin 1 a_in | , a. w |}
r
REANT TU ACCUMNLATIN LSING DESCRTIPTUR CURKRERT ( N
) COR_LENGTH 32 )
mem | md 1 dp_ctr! 0 src_frame 0 , r_source O len_cterl &
DFF_&LU_UYUT = ¢Fan NE CURREMNT € 0 ) LOAD_NFF (
CURREMT (7 ) )} «TTH NFFSET , LOAD_LEN CURRENRT ( 7 Y )
altu_in 2 , rang 2 alu_op 5 src_franme 0 , r_source
0 , Aest_frame u , r.dest 7 , r_w 1 o_in L

oest_frame 0 , r_sest 7 , r.w 1 V_in
AITH LEN ( CUPKREWNT ( 0 3 ) , LDAD_ADM ( CURREMT (
7 ) ) allx agM ( CURPRENWT ( 0 ) ).

2, sre_*frame N , r_source ¥ , dest_frame 0 ,

r_gest 7 , r_w 1 a_in 2, src_frame 0 , r_source 0

r
OFF_ALU_COHT = ACC PLUS PREVTULUS L 0 ) o

alu_in ? alu_op 3 src_trame 5 , r_source 0
LOAN_OEF ¢ PREyTUUs ( G ) ) wTiH NFFSFT
gmst_frame 1 , r_dest 0 , r_w 1 a_in L )
CASE Nt, ACC_BYIF ( 0 ) MASK QRYA RUTATE ( & )
nac 3 srce U mask Agha sc 5

H
LOAD ( ACCUMULATURP ) W Th aly ( CURRENT € 0 ) )

a_w | 4+ o_n 2 , src_trame U , r_snurce 0 '
LOAD_ALH  CUPRENT ¢ 7 1 ) ¥ITh O
gest_frame 0 , r_dest 7 , r_w 1 a_in 0 .

LONR_GUTO VEC_BASE_EKD

nac & , litta VEC_RASE_EMU

r

V_B_EMC_IMU_END 3

UFF_ALU_uUr = LIT32 ( LFFFENQO0A ) AND CURRENT ( 2 )
alu_in 3 , 1 1 , 1it32 AFFFFO00NY alyu_op & sre_frame

G 4, r_source 2 .

LOAN_NFF ( CURKRENT ( 6 ) ) WITh UFFSET

dest_frame 0 , r_-est o . r_w | n_in 3

r

YFF_aluy_Ciy = wf( ﬁFv_MINUS FREVINYGS € 0 )
glu_in 2 alu_oe ! src_frame 3 , r_source 0 .

LOAN_NFF § PHEVTILYS 0 ) ) wlTH FFSET

dest_frames Y , r_dest U » r_w | no_in 3

LONG_CalL PTR_TO_DESC » RERN_STAKTED

’
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nac 7 , littd PIR_TU_UFSC *» PELD_STARTED
H
UFF_ALU_UUT = ACC FLUS PREVTIOUS € 0 )

alu_in 2 aly_oo 3 src_frare 3 , r_source 0 ,
LOAD_OFF ( PREVIUUS ( v ) ) wliH OFF3FT
dest_frame 3, r_dest U , r_w | o_in 3

’

LOAD ¢ ALCUMULATUR ) wiTH ANNM ( CUKPENT ( 7 ) )

a_w~ 1 , o_in 2 , src_frame 0 , r_source 7 ’
LOAD_ALN f CURRENT ¢ 7 ) ) WiTh 4 ,
Jest_frame 0 , r_Adest 7 , r_w | a_in 0 .,

LG _GuTU vEC_BASFE_FRD
nac & , bittd  VEC_RASE_E™D

’
wEIRU_YFLTUR ¢
UFF_&LU_LI'T = ZFRN NE ACC_nT ,
alu_in 2 , rangd ¢ alu_no S Aev_cmd 1 ,
HESOLVE (U » UFF_ALU_LS_to )
mem O , nac U , sn3c U4 , dest_frame ¢ , r_dest 0
s Fow | y nb_ctrl 0 , Y_in 1, oLin 1 , a_in 1 , a_w

r
LNAn ( ACCUMULATLP ) WITq UPlL,_ (_LFN _(_CURREMT (1 ) )
a.w | 4, o_in 5 4o src_frama v 4, r_source 1 y JPd_ctr

3
i

’

AP _VEC_LASE

wFEad TU af LA [0 LSTHG Lol IrTolR CUPKFWT (0 ) BLAS_LENGIH
men | med Ao_ctel 0 sec_frame 4 , r_source 0 len_ctrl

LNAD_AUN  TuPrEWT 0 Y ) wiTi 4,
vest_frame 0 , r_dest ¥ , r_w | a_in v
CASF O ACCL_HYIF 2 ) Ma2n L3k ROTATE (
nac 3 srce 1 mask 3Fy sc 7

[
v )

r
VEC_SHIFT_0
JFE Wl U_uU | ACC LEFT_SHTETen (.0 ) PLUS PREVIONUS ( 0 )

alu_n 2 gf 0 alu_op 3 src_trame 3 , r_source N
LOAD_NFF ( PebvTOHS ( 0 ) ) wTIH OFF4FI

?
dest_frame 3 , r_dest U , r_w 1 o_in S .
LOAD ¢ ACuryl aTuP ) wIT GFFESeT ,
a.v 1 + o_1n 3,
LORD_BCUN  PrFVTGUD € v ) ) o TIH 2N PRFVIUOUS ( 0 ) )
dest _frame 3 , r_dest O , c_v 1 A_in ¢ + src_trame
S5 4 r_snurce O ’
WE TUKY

nac 2
H

OFF_ALU_UNT = ACC LFFT_SRIFTED ( 3 ) PLUS PREVIOUS € 0 )

alu_in 2 sf 1 alu_or ¥ src_trame 5 , r_source 0 ,
LORDN_NEF C PrFyTLlis (0 3 ) ~TIH DFFSFT ,
Jest_frame 3 , r_dest U , r_v | o_in 5
LOAD  aLCuMUl s Tk ) UygThn GFFSET
a_w | » o_in L) '
LOAD_AuN O PrFEVTOHS L u ) ) ol AuM € PikFVIOHS (0 ) )
vest_frane ¥ , r_dest 4 , r_w 1 A_in 2 4 src_trame
3 , r_snurce 0 ’
KF URN
nac ¢
r
UFF_ALu_ 0l = ACC LERFT_SHIFTer € 2 ) PLUS PREVIOUS ( 0 )

alu_in 2 sf 2 alu_op 3 src_frame 3 , r_source 0 ,
LNAD_NFF € PREVIUUS ( 0 ) ) wITH OFFSFL

agest _frame 1 , r_Adest 0 , r_« 1} o_in 3 .,

LOaD ( ACCUMULATOR ) wiTH OFrSET

a.w 1 4, o_in 5 s

LOan_auh  PREVIUbLS ( G ) ) + 11+ Aayn  PREVIOQUS ( 0 ) )
dest_frame 3 , r_dest v , r_w | a_in ¢ 4 src_frame

5 4 r_source ) P

KE fUR™

nac¢c ¢

’

DFF_Aly_utll = ace LEFT_enlrTet 3 ) PLUS PREVINDUS ( 0 )
alu_in 2 sf 3 alu_or * src_trame 5 , r_source 0 ,

LNAD_DEF ( PrEvTOUS (0 ) 3 L TIH OFFSFIL

aqest_frame % , r_dest u , roa L o_in 3y,

LOAD  ALCUMULATUY ) WlTh FESLT

a_w | » o_1n 5 r

’

4

'

1

h

r

’

’
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287 288
LOAaD_AQMN ( PREVIOUS ( U 1) wTIH AUN ( PREVIOUS ( 0 ) ) .,
dest_frame % , r_cdast Q0 , r_w | a_in 2 + src_frame
3 4 r_source 0 B
KFTURM
nac 2

’

OFF_ALU_CUT = ACC LEFT_SHIFTED ( 4 ) PLUS PREVIOUS ¢ 0 ) ,
alu_in 2 sf 4 aly_cp 3 src_frame 3 , r_source 0 ,

LOAN_NFF ( PRFVIUUS ( ¢ ) ) «ITH OFFSET ,

dest_frame 3 , r_cdest 0 , f_w | o_in 3,

LOAD ( ACCUMULATQR ) WITH UFFSET ,

a_w | , o_in L

LOAD_AQN ( PRFVIOUS ( 0 ) ) AITH AQN ( PREVIOUS ( ¢ ) ) .

dest_frame 3 , r_dest 0 , r_w | a&a_in 2 + src_frame

3, r_scurce 0 ’

RETURN

nac @

’

UFF_ALU_UUT s ACC LEFT_SHIFTEN ( S ) PLUS PREVIOUS ( 0 O ,
alu_in 2 sf S alu_oo ¥ src_frame 3 , r_source 0 ,

LOAD_OFF ( PREVIOQUS ( 0 ) ) wlITH NDFFSET ,

Jest_frame 1 , r_dest 0 , r_w 1l o_in 3
LOAD ¢ ACCUMULATUR ) WITH UFFSET ,
a.w | , o_in 3

r -
LOAD _AQN ( PREVIUUS ( ¢ ) ) wITH AON ¢ PREVIOUS ( 0 ) )
dest_frame 3 , r_dest U , r_w 1 a_in ¢ » src_frame
3 , r_source 0 '
KE THRM
nac ¢

r

UFF_ALU_utll = ACC LFFT_SKHIFTeN ( A ) PLUS PREVIOUS ( 0 Y ,
atu_in 2 sf & aly_omp 3 src_frame 3 , r_source 0 ,

LNAR_NFF ( PREVIUUS (0 J ) wITH NFFSET ,

dest_frame 3 , r_dest U , r_w | o_in 3,

LNaD ¢ ACCUMULATQR ) w[TH UFFSET

a_w | , o_in 3

LOAD_a0N { PRFVIOUS ( v ) ) wTTH A0N ( PREVTIUUS ( 0 ) I B

dest_frame 3 , r_dest U , rw | a_in 2 s+ src_trame

3 , r_source 0 ’

RETURM

nac ¢é

’

VEC_SHIFT_7 :

OFF_ALU_OUT = ACC LEFTY_SHIFTEN ( 7 ) °PLUS PREVIOUS ( 0 Y ,
alu_in 2 sf 7 alu_oc 3 src_trame 3 , r_source N,

LOAD_OFF { PREVIUYS C 0 ) ) wTTH NFFSFT ,

nest_frame 3 , r_dest U0 , r_w | A_in 3

LOAD ( ACCUMULATUR ) wlTA UFFSLT ,

a_w i O_if" 3 ’

LOAD_AUM ¢ PREVIUUS (0 ) 3 wlik AgM ( PREVIOUS ( 9 ) )
dJest_frame 3 , r_cdest 4 , r_~ | Aa_in ¢ » src_frame

3, r_source " ’

RE TURN

nac ¢

r

UFF_ALU_UUT = ACC LEFT_SHIFTED (1 ) OR COMMQN ( ABa . 0 ) ,
alu_in 2 sf 1 alu_op § src_frame 2 , r_source

0 , com_ext aBa ,

LOAD ¢ ACCUMULATOR Y W[Tm QFFSeT ,

a_w | , o_in L) ’

LONG_GOTC VEC_SHIFT_

nac 6 , litly VEC_SHIFT_7

r

OFF_ALU_UMT = ACC LEFT_ShTFTeD ( 2 ) NR COMMON ( 3Ba » 0 ) .
alu_in 2 sf 2 aly_op 5 grc_frame 2 , r_source

o ., com_ext APy ’

LOAD ( ACCUMULATOR ) wWlTH UFFSET ,

a.w 1 , o_in 3

LONG_GUTU VEC_SHIFT_7

nac 6 , lit1d VEC_SHIFT_7

UFF_ALU_UUT = ACC LEFT_SATFTED ( 3 ) NR COMMON ( 383 , 0 ) .
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UFF_ALU_UUY =

4,428,045

.. 289
alu_in 2 sf 3 alu_op S src_frame 2
O , com_ext ARy

LOAR ¢ ALCUMLLATUR ) wITn OFFSET ,

a_w | 4, o_in 5

LONG_GUTU vEC aHlFf 7

nac L , litld VEC_SHIFT_7

’

UFF_ALU_ullT = &CC LEFT_SulFTeD ( 4 ) OR
alu_im 2 sf 4 aly_op 5 src_trame 2

U+ com_ext afa

LOal ¢ ACCuMULATOR )

aw 1 , o in 3

LOWG_RUTO yEC_3SHIFT_7

nac o , litls YEC_SHTET_?

14

OFF _ALU_UUT = ACC LEFT_SHTFTeDd ( S ) 0OR
alu_in ? st S alu_op S srg_frame 2

0 , com_ert aRa

Lan ¢ aCCUMULATUP ) wWlTr uFRRET ,

a_w | , coin 3

LR _RuTu vEC, sHlF|

wlTH JFFSET ,

290

r PFSOUPCe

COMMUN { Add
s r.souUrCe

COMMGN ( A6
¢+ r.source

'

’

14

’

nac o , titld th_%ntk*_7

i .

UFF_&LU_JT = 2CC LFFT_SHTFTER { A ) Nk COMMUN { B3R
alu_ir 2 sf b 3lu_oo S sgrc_frare & , r_source

0 » com_evt zhx

LOAN ( ACCUMULBTOR ) w]lin wiFFSeT ,

5. u 1 + c.in 3

LOKG_CGOTU vFL_ a“l‘[ 7

nac b , lattas  MEC_SnIrT_7

VEC_SHIFI_14

UFF_ALU_UMT = aCC LFFT_SulfTen ¢ 7 ) Nx (OMMub [ 3pA

alu in ? sf 7 3ly oo 8 src_frame ¢ , r_snurce

0 ,» com_ext whRa ,

LOAD ( ACCUMULATGOR ) WITH OFFSET ,

a_w 1 , o_in 3
LONG_GuTu VEC SH[FT_7
nac 6 , litty VEN_SHIFT_7

14

UFF_ALU_UUT = ACC LEFT_SHIFTED ( t ) 0OR
alu_in 2  sf 1 alu_op S grc_frame 2

0, com_ext afa ,

LNAD ( ACCUMULATOR ) wWlTH UFFSET ,

a_w 1 , o_in 3

LONG_GOTO VvFC_ bHIFl

nac 6 , litly VtC_SHTFT_]Q

’ .
OFF_ALU_OUT = ACC LEFT_SHIFTEN ( 2 1 NK
alu_n 2?2 sf ?2 aly_onp 5 src_trame 2
G » com_ext aRa
LOAD ( sCCuMUuLATyYR )
a_w 1 , o_in | I
LONG_GOTU VFC_SHIFT_ 14

SITn uFFSET

nac o , litld VEC_SHIFT_14d

H .

UFF_aLuU_ut'T = ACC LFFT_SHIFTEN f 3 ) 0K
alu_in 2 ¢f 3 aly_0oo S grc_frame 2

0 » cor_ext 481 ,

LOAD ¢ XLCUMULATUP ) WiTh UFFSeT ,
a.w ! , o_in 3
LANG_ROTO VEC_SHIFT. 14

nac 6 , litly VEr_SHIFT_ 14

H .

UFF_aLy_ Ul = ATC LFFT_SnlFTen ( a4 ) MR
alu_in 2 sf 8 aly_oo S src_trame 2

0y com_ext wBa

LOAD ( ACCUMULATUR ) WiTh uFFeeT ,

a_w 1 , o_in 3
LOKG_ROTO vEC. SHIF! 14
nac 6 , litty VE'_SHIFT_

’

ACC LEFT_SHIFTED ( S ) 0R

COMMUN ( 83
¢ r_source

COMMON ( 283
s r_source

COMMON ( aBa

¢ PrPSOUPrCE

coMMoM ¢ A8
¢+ r_source

COMMUN ( 3EA

9

[ ]
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alu_in 2 sf 5 alu_on S src_frame 2

G +» com_ext @Ry

LOAD ( ALCUMULATCOR ) wlTH LFFSET ,
a_w 1 , o_in 35

LONG_GUTU VFL_SHIFI_14Y

nac &6 , titta  VEL _SHIFT_14

’
QFF_wlu_dtl = ACC LFrT_SHIFTED ( & ) N (OMMUN { 2B

292

r_source

alu_in 2 sf A aly_omn 5 grc_trame & » r_source

VU, com_ext 4fa

LNAD ¢ ALCUMULATGR ) WETH OFESeT ,

a_w 1l , o_ir L

LN _Guly vEC_SHIFT_14

nac b , litt4d VYEC_SrTFT_tu

,

VEC_SHIFI_Z21 @

GFE_ALU_OHT = aCL LEFET_SnlFTeh (7 ) Nk
alu_wyn 2 st 7 alu_or S

G , com_ext 2B ’

LOAD ( ACCUMULATUR ) WITH uFFSET ,

a_w 1 , o_in 3

LONG_GUTY VEC_SHIFI_14

nac & , litl4 VEC_SHIFT_14

’

GFF_ALU_DUT = aCC LEFT_SHTFTED ( 1 )} OW
alu_in 2?2 sf 1 alu_op 5 src_frame ¢

U » com_ext afa

LOAD ( ACCUMULATUR Y WITA UFFSET

a_.w | , o_in 3 ’

LONG_GOTO VFL_ariFi_¢!

nac & , titty VET_StKIrFrTI_°2i

’

OFF_aLU_ulll = ACC LEFT_SnTrTen (2 ) Ok

"alu_in 2 sf 2 alu_op 5 src_tframe £

0 , com_ext oBa P

LOAD ( ACCUMUL ATUR ) WITH uFFSET

a_w 1 , o_in 3

LONG_GUTU VEUL_SHIFT_¢1

nac & , litla VeC_SHTFT_21

L[4

UFF_at u_utli = aCC LFFT_SuIfFTed (3 ) Or
alu_in 2 sf 3 3alu_or 5 src_frame ¢

v + com_ext aRa '

LOAD ( ACCUMULATOR ) WLTH UFFSET .

a_w 1 , o_in 3

LONG_GGTU VEC_SHIFT_21

nac & , liti4a VEC_SHIFT_21

’

OFF_ALU_ULUI = ACC LEFT_SHIFYED ( 4 ) OR
“ alu_in 2 sf 4 alu_op S src_.frame 2
0 , com_ext wBa ’

LOAD ( ACCUMULATOR ) WLITH GFFSET .

a_w ! , o_in I .

LONG_GOTO VEC_SHIFT_2!

nac b 5 litl4 VEC_SHIFT_Z21

.

’

OFF_ALU_OUT = ACC LEFT_SHIFTED ( S } OR
alu_in 2 sf S alu_op S src.frame 2

0 , com_ext aBa

LOAD ( ACCUMULATOR ) WLITH UFFSeT ,

W i ’ O_in 3 ’

LONG_GOTO VEC_SHIF1_21

nac 6 , Yitly VEC_SHIFT_21

’

OFF_ALU_OUT = ACC LEFT_SHIFTED ( /A ) OR
alu_in 2 sf & alu_op 5 src_frame 2

0 , com_ext aBad

LOAN ¢ ACCUMLLATUR ) wlTn GFFSET ,

a_w | , o_in L)

LOMG_GUTU vEL_SHIFT_2t

nac & , litla VeC_SHIFT_ 2t

’

VEL_SHIFT_»28 @

> serc_trame 2

LOMMUN ( Rpa
r_source

COMMUN ( R8R
r.source

'

LOMMON

’

(

MR

r_source

COmMMUN [ d
r_source

COMMON ( @BA
r.source

’

COMMON  3BD

’

r.source

COMMON ( 28a
r.source

’

s VY,
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UFF_ALL_UDT = ACC LFFT_SHIFTED ( 7 ) Nk COMMON { 3ga , 0 )
alu_in 2 sf 7 alu_op 5 src_frame ¢ , r_source

v, com_ext aBa :

Loan ACCUMULATOP ] WlTH GFFSET ,

a.w 1 4, o_in 3

LONG_ GUTU VEC_SHIFT_ 2\

nac o , 1itlqd VeC_SHIFT_21

r

UFE At u_ull = aCC LFET_SHIFTEN € 1 ) DK COMMUN € ata , 0 ) ’
atu_in 2 sf 1 alu_op 5 src_frame & , r_source

U, com_ext JdBw ,

LDAD ( ACCUMULATUR ) WITH UFESET ,

a.w 1 , o_in 3

LONG_GOUTO VE(C SHIFT ¢R

nac & , litld VEC_SHIrT_2b

’

UFF_ALU_UUT = ACC LEFT_SHTFTED ( 2 ) Or COMMUN ( asa ,» 0 ) ,
alu_in 2 sf 2 alu_op S src_frame ¢ , r_source

0 , com_ext aBa ,

LDAD ( ACCUMUlATUR ) WITH UFFSET ,

a.w 1 4, o_in 3

LONG_GOTU VEC_SHIFT_ 23

nac & , lit1q VEC_SHIFT_ 28

UFF_ALU_OUT = ACC LEFT_SHIFTED ( 3 ) 0OR COMMON ( @8R » 0 ) ,
alu_in 2 sf 3 aly_op 5 src_frame & , r_source

0 , com_ext aBa ,

LNAD ( ACTUMULATUR ) WITH UFFSET .

a_w |l , o_in 3

LONG_GOTU VEC_SHIFT 28

nac & , litly VEC_SHIFT_?6

LONG_CALL MULTIPLY *» MULT_16_32

nac 7 , litld MULTIPLY » MULT_16_32

’
OFF_ALU_OUT = aCC PLUS PREVIOUS ( 0 ) .

alu_in 2 alu_or 3 src_frame 3 , r_source 0 ,
LOAD OFF ( PREVIOGUS ( 0 ) ) WITH OFFSET ,
dest_frame 3 , r_dest 0 , r_w I o_in 3,
LOAD ( ACCUMULATOR ) WETH OFFSET ’
a_w 1 , o_in 3
LOAD_AON ( PREVIOUS (0 ) ) wWITH AON ( PREVIOCUS C 0 ) ) ,
dest_frame 3 , r_dest 0 , row 1 a_in 2 s src_frame
3 , r_source 0 '
RETURN
nac ¢

;
LDNG_CaAbL @lte TIPLY & Myl f_1r_3¢
nac 7 o, Fitla Hub TIrly x willLT_to6_32

L 4

OFF _ALU_UWUT = aAfC wEy_iiINlS PREVINUS ( 0 )
alu_in ? alu_or t src_frame 3 , r_source 0 ,

LAAD_OFF ( PREVTUUS ( 0 ) ) wlfH OFFSET ,

dest_frame 3 , r_dest 0 , r_w } o_in 3,

LOAR ( ACCUMULATOR ) WITi UFFSET ,

a_w 1 , o_in 3

LOAD_ADN ( PRFVTUHS (0 ) ) wlltH AUN ( PREVIOUS ( ¢ ) )
dest_frame 3 , r_dest 0 , r_w |l a_in 2 » src_frame

3 , r_source 0 ’

KF TURN

nac ¢©

UFF_ALU_UUT = ACC UR CUMMNY ( aBa , 0 )

alu_in 2 alu_op S src_frame ¢ , r_source 0 , com_ext 2B
LOAD_OFF ( CURRENT ( 7 )} ) WITh OFFSET
dest_frame 0 , r_dest 7 , r_w 1 o_in 3

’
UFF_ALU_OIT = LTASED_LEMGTH UDN_LFENGTH C 0 ) Ok ACC_HT ,

alu_in 1 len_ctel O alu_op & dev_cmd |
LOAD_LEN ( CURKFNT ( 1 ) ) ALTH OFF ,

dgest_frame 0 , r_dest 1 , r_w ! 1_in 4 , ab_ctrl 1 v
FEST_TO_CC ¢ OFF_NE_OQ )
rand 10 , test & e lit8 1

4
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295 296
20R4 1 1
2086 1 @ UFF_ALU_DUT = ZEKO OK CUKRRENT ( 1t ) ,
[ alu_in 2 , rand 2 alu_op % src_frame 0 , r_source 1 .
2087 1 : RESOLVE ( 0 , GFF_ALu_LS_ 16 )
M i : mem 0 , nac 0 , snac 4 , dest_frame 0 , r_dest 0
M1:, r_wt , nb_ctrl 0 , 1_in 1l , olin 1 , a_in | , a_w !
2987 1 ¢ ;
2092 1 : READ TO ACCUMULATOR USING DESCRIPTOR CURRENT ( 0 ) BIAS_LENGTH ,
M1 : mem 1} md 1 do_ctprl 0 src_frame 0 , r_source 0 len_ctrl 12
2093 1 1 LOAD_AON ( CURRENT ( 0 ) ) WITH 0
M1 : dest_frame 0 , r_dest 0 , r_w 1 a_in ]
2093 1 : ;
209S 1 : OFF_ALU_OUT = Z2FR0O NR CURRENT ( 7 ) ,
Ml 3 alu_in 2 , rand 2 alu_op & src_frame 0 , r_source 7 .
2096 1 : LNAD_OFF ( CURRENT ( 1 ) ) WITH OFFSET
M 1 : gest_frame 0 , r_dest 1 , r_w 1 o_in 3
2096 1 @ ;
2098 1 : OFF_ALU_OUT = ACC UR COMMON ( ofid , U )
Mo alu_in 2 alu_oo & src_tframe 2 , r_source 0 , com_ext aB3 ,
2099 1 : LOAD_OFF ( CURRENT ( 7 ) ) WITH OUFFSET .,
M 1 : agest_frame 0 , r_dest 7 , r_w 1 o_in 5
2100 1 3 LONG_CALL MULTIPLY & MULT_16_%2
M1 2 nac 7 , litld MULTIPLY x mULT _l1e6_32
2100 § : 3
2102 1 : LOAD_OFF ( CURRENT ( 1 ) ) wW[Tm JPD ( LEN ( CURRENT ( 1) Y )
M 1 : dest_frame 0 , r_dest 1 , row 1} o_in 3 , src_frame
M1 :0, r_source 1 , jod_ctrl b ’
2103 1z 1F NUT_CLU THULM GuTu vFL_SHIFI b
Ml test 13 , polarity U nac u , 1it® VEL_SHIFT_O
2103 1 & ;
2105 1 @ UFF_ALU_UMT = ACC PLUS PRFVTOLUS 0 )
M1 3 alu_in 2 alu_op 3 src_trame % , r_source 0
2106 1 : LOAP_DFF { PRFVIDUS ( G ) ) wlTH OFFSET
M 1 : dest_frame 3 , r_dest G , r_w 1 o_in 3,
2107 1 : LOAD_AUN ( PREVIUUS ( ¢ ) ) wTIH AODN ( PREVIUUS ( ¢ ) )
M 1| : dest_frame 3 , r_dest U , r_w 1 a_in 2 + src_frame
M1 3 3, r_source 0
2107 1 :
2109 1 ¢ OFF_ALU_OUT = ZFRO Ok LUKRREMT (/7 ) o
M1 oz alu_in 2 , rand ¢ altu_op 5 scc_frame 0 , r_source 7
2110 1 ¢ LOAD ( ACCUMUL ATUR )Y WETH UFESET o
M1l 2 a_w 1l , o_in 3
2111 1 : LONG_CALL MULTIPLY » MULI_16_3¢
Ml : nac 7 o+ 1itla MULITPLY & MILT 1o 37
2111 1 @ ;
21134 1 @ UFF_ALU_UI'T = ACC LEFT_SnIrTeh (2 ) Ok COMMUN ( adga » 0 ) ,
[ T alu_in 2 sf 2 alu_on S src_trame 2 , r_source
Ml 3 U, com_ext BBu
2114 1 : LUAD ( ACRUMULATGR ) WI1Ti UFFSET
M1 : a_w l , o_in 5 .
2115 1 @ LONG_GUTO VEC_SHIFI_14
M1 nac & , litld VeEC_SnIFT_14
2116t &
2116 | : EMD
2116 ¢ ¢

COMPTILATTON COMPLETE, 371 STAIFMFNTS FPOCLSSEQ_____ e
DATA GLFENFRAL F i P = FFIC SICRUCUNE GFWFRATNR, REV. 6.0 (3/16/79)
6/6/R1 AT 1:6:2u

INPUT FlLE: EMULATE_244N
OBJECT FILE: eMulaTe _2400.0y

LINE mNCiSOURCE

1 0 :$NO LIS
167 4
168 U ENTKY PAPSE_lb_dII_UPLQDF:
169 0 ¢ /% Fipst farce K to H, x/
170 0 AEE_ALY_NUT = 7ERUS,
171 0 LUBI_LENTK_3HANUW) ATIH NEF,
172 0 : LUABD_LFFIK_SHANUW) T IH ADNM (K _SHADOW) ,
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SUNRCE(UFF _ALU_DATA) TN JPD_BUS(K_PER);

173 6 ¢

174 0

175 0 ¢ /x The offsat nt EXTFDEN_NPCUDE is slways zero, ¢/
176 0 3 PARSE _K_LUOAD_EPC, :
177 0 3 OFF_ALYU_AUT = PARSER(SIGM_EXTEMD) OR EXTENDED_OPCQDE,
178 0 LUBD_LENCEYTEMDER_NPCUNE) WITH OFF;

179 0

180 0 ¢ OFE_ALI_NYT = NiF 3,

181 U : LUBD_LENIK_SHANUW) w1 [HW NFF,

182 ¢ LUAD_GFF IR _sHADYw) ,T{H AQN(K_SHADOW),

183 L ¢ SUNRCE(UFF_AlU_w*1a) 10 IPD_RUS(K_REG).,

14y s DISPATFH_FEICH:

185 0 3

INPUT FILE: 211.1_FTLFia
JBJECT FILE: eMULATE_2400,0y

-INE N :SOURCE

168 0 : ENTRY PARSE_I6_A[T_OP :
170 0 : UFF_ALU_UUT = ZFRNS ,
MO alu_on 0, ‘ :
171 0 3 LOAN_LEM ( €uMMNN ( 4 , 5 ) ) wliH NEF ,
M 0 : dest_frame ? , r_dest 5 , com_ext 4 , r.w 1 1_in
MO g 3, dbh_ctrl | '
172 U 2 LOAD_NFF ( COMMAN (4 , 5 ) ) aTTH AQN ( COMMON_l_a e 50 ‘
M0 : gest_frame 2 , r_dest S , com_ext 4 , r_w 1 o_in
LU 2 + src_frame 2 , r_source S , com_ext 4 ’
173 0 : SNURCE ( AFF_ALU_NATA ) TN JPN_AYS ( K_REG )
M 0 2 jod_ctert 7 Jev_cmd jtd
173 0 @
176 U : PARSE_K_LNAN_Ep ,
M 0 : dev_cmd 121 , nb_ctrl 1t
177 0 : OFF_ALU_DUT = PARSERP ( SIGN_EXTEND ) NR COMMONM ¢ 3 , 1 Y ,
MO e alu_in 2 ,. nb_ctr! 1 , rang | alu_op S src_framg
M0 : 2, r_source | , com_ext 3 ,
178 0 ¢ LNAD_LEN ( £OoMMON (3 , 1 ) ) wlITH PFE .
4 Ut dest_frame 2 , e _dest 1| , com_ext 3 , r_w | V_in 3 , dh_ctr) |
174 0 : ;
1RO 0 3 UFF_alLu_uliT = UMES ,
m U alu_or 7
1AL 0 ¢ LNAD_LEM ( CuMeNy (4 4,9 ) ) 11w 0fe ,
MU 3 aest_frame 2 , r_dest S5 , ¢om_ex¥t 4 , r_w | 1_in
R IV 5 » db_ctrl | ’
1R2 0 2 LNAR_CEF € COMMMG (4, 3 ) ) uliH &gN [ COMMON (4 , S ) )
M 0 & gest_frame ? , r~_cdest 5 , com_evt 4 , rw 1 o_in
I VI 2 s src_frame 2 , r_source R , com_ext 4 '
1335 0 @ SOUPCF ¢ NFF_AL_DATA ) 19 JPD_RUS ( X_REG ) ,
M0 3 jod_ctr) 7 vev_cmo 14 '
184 0 1 DVSPATCH_FeT(H
MO0 ! nac U , snac 2
1A4 0 : ;
1RS & ¢
1S 0 ¢

SOMPILATTUN CUMPLETE, 3 STAIEMENTS PRUCESSFU

JATA GENERAL F K P -‘DTSPAfCH-MICRﬂCQUE GENERATOR, REV, 6.0 (3/14/79)
6/9/81 AT 1ut3iSide

INPUT FILE: CSL.UI3P_2
WIECT FTLE: LSL,UISP_2,93

JIME NP ISUIIRCE

1 U SSITILE haras CyMmOn S=LANGUAGE DISPATCH TABLE weans

2 v s

30 Macan ' ayLL Mc AiS SOP_ENTHTES*TLLEGAL _SUP , ENDMAC
4 0 Hacxn e SERYF Ay 8ifQ

S 0 ‘ ' NP_LALE #i:

6 0 Fahx = NULL,

76 ¢ Faly = NULL,

80 EaLt = NN_OPenNN_AP
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300

ACCUMIILATIUN_ENTRIES*F32_A_R,

mULL .
FLUAT*FAGS

WFCUMDLATION_FWTRIESAF32_A_ACC,

N |LL ’
FLiAT4FAZS

ACCUMULATION FATRTES#F32_ACC_A,

LG,
FLuB8)+Fags

ACCHIMMLATTUN_FNTRTIESAF32_a_ 8,

NULL,
FLUAT#»FABS

;fE”WHLAT!ﬂN_FmTHIﬁS.F}P”ACC_ACC,

L,
FLUATSFAGS

AP A TUM FYTRIESaF 82 A _n_ ¢,

o,
ELCATepagn

£an
"P_COUF AN
FADR
FalG
FalLG
Fir;
IWP_COOF 331ac:
FANK
FALL
Fal.g
LRI
VO _LNLF 23240
FANR
FalLs
Fual.b
Ewl,
MR_LOLF 3zdat
FaNe
Falu
[ ™
| T
AP _CO0GE pdat
Falk
Ful o
Fat g,
[T
N _gnuF Wﬂév:
Ealy =
Sl o=
Sal oy, =
Ex™;
QJ_L“LF R T4

FADK =
FaLG =
: FaLs =
i ;
IP_COLE 47w
FANK =
FALS =
FALG =
Enn;
NP_COVF Agla
FAN~ =
FAlg =
FALG =
FNn;
NP_COUE Ad8%9
FADR =
FALG =
FALy =
EnD;
W_CODE Sgby
Fang =
Al =
Aty =
Fon

DLISPAICH TARLE aexaa

ACC'MULATTUN_ENTHRTIES*F32_a_8_ACC,
NULL
FLUAT#*FAQD

AFCUWILATTON_ENTRIES*F32_ACC_R_C,
N“LL r
FLUAT*FADD

ACCHWULATION_ENTRTIESAF32 A _R_R,
WHLL,
FLLUAT2FADD

Ty -

ACCUMUDLATION_ENTRIESKFI2_ACH_R_ACC,
nULL,
FLUAT*FAQD

ACCUMILATTON_FRTRTES*F32_ACT_R_R,
WL L ’
FLuATSFaQD
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301 302
78 u o
79 4 /% FDLV xy MW _CNE A4Rae
By 1 FaNw = ACCUMHILATTION _ENTRIES*F32_A_R_C,
AL 1 g Fate = ~iLL,
R2 1 : Sally = FLuA[*FA]V
23 1 : S
Ad U 3
RS Y /% FD[Y B &/ AP _LNDE Al
fe 1 ¢ Famg = ACLIMULATTUN_FNTRTESAF32_a_R8_A(C,
AT L s FAl G = aiipl,
&g 1 FAlL G = FLUAT#*FDLY
Ay 1 Fub;
e 0
81 U /% PRIV, M ey AP _COCF sDg:
Qg 1 : FANK = ACCUMNILATTON_FENTRTESKF3I2 _8Cr_A_r,
93 1 : Fate = mitl,
Q4 1 Fat.s s FLUAL*FD]Y
95 1 = Eang
Q% 4 3
QF U i/x ED{V2 v AP _COLE BdF g
3 | FENP = ACLHANLATTUN_FNTRTIESAF32_A_2_R,
Gy { FalL, = .»,HLL,
106 1 ¢ FAlw = FLUAI&FNTY
101 1 2 Tt
1n2 9 e
103 0 /% FNLY2.A x/ 1P _CNDE A8Fg:
104 | : FANDR = ACCUMULATTON_ENTRTIES*F32_ACC_R_ACC,
105 | : FALG = NULL,
106 1 FALG = FLOAT*FDIV
107 1 : Fiung
1ng 0 : -
109 0 /% EDiv2.4 «/  0F_CNDE a90as
1190 1 : FanNit = ACCUMDLATTION_ENTRTESAF32_ACF _8_R,
1111 ¢ Falu = NULL,
112 1 FALG = FLUBIXED]V
113 1 : Fye;
1td ¢
1S 0 /7% MUY wy NP_COVE a914°
1o | : FaDik = ACCHUMULATION_ENTRIES*F32_06_B,
117 1 ¢ FAalLG = NULL,
118 | FalG = INT_32xMQOV_12
112 1 Fang;
170 0 :
121 U /% FMyl. a/ NP_CNuF 392a:
1?22 1 : FADR = ACCUSMILATTUN_FNTRTIES*F32_A_R_C,
123 1 ¢ Fals = wilgl,
124 1 3 FAaLi = FLJUATRFMYL
125 1 £ ‘
1?70 0 :
127 0 /7% Pyl A xy NP _LO0E TRy
175 1 @ Fali = aCCU-ULATTUM_FNTRTIESAF32_A_Q_ACC,
1?9y 1 : FAlLG = W0LL,
130 1 €ale 3 FLUAT*FAYL
131 1 @ San;
132 v @
135 0 /74 FMUL M« W _CNUF 2544
134 1 ¢ FADR = ACCUSMUILATTUNM _FNTRIES*F 32 _ACC_R_C,
135 | FALG = ~i'LL,
136 L : Faly = FLUAT*FMUL
137 1 ¢ Fin:
138 v
139 0 /x FMUL2 a7/ AP _COUF 3954
140 1 ¢ FADR = ACCHUMILATION_ENTRIES*F32_A_R_R,
141 1 FALG = NULL,
14e | @ FALG = FLUAT&FMyUL
143 1 Fn;
fag ¢
145 O :/»x FHMUL 2.4 &/ W _LNDF A6yt
Lo 1 : FAPR = ACCUMULATION_FNTRTIESAF32_100_8_4aCC,
147 1 @ Falfb = g,
105 1 ¢ Fals = FLJAT ®FMUL
149 1 Foab;
159 0 ¢
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303 304
181 U /% FMULZ. ™M »/ AP _CNLF 23Ta:
152 1 Fafr = AFCH L ATTON_ERTRTES*FIZ_ACC_A_R,
153 1 : Faly = wl'LL,
154 | 3 Falu = FLUAT*FMUL
153 1 = s
1Se 0 @
157 U /% FNEG w7/ NP_COLE A9Ry:
159 | ¢ FADK = ACCUMULATIOM_ENTRIESAF32_A_R,
1S9 | FALG = NULL,
160 1 EALG = FLUAT*FMNES
161 1 : END;
162 0
163 O /% FNEG,8 »/ NP_CNDFE A99%a:
164 | ¢ EADK = ACCYIMULATION_ENTRIES*F3I2_a_aCC,
165 1 : FALG = ML,
166 | @ Falue = FLOAT*FNES
167 1 Enn;
143 0
169 0 /%2 FNER ™M &/ np_(NDF a94q:
170 1 3 FANDR = ACCUAMILATION_ENTRIES*F32_ACC_R,
171 1 EALG = pMULL,
172 1 : EALG = FLLOAT*FMEG
173 1 EwnD;
174 v @
175 0 :/x FMpG)l «/ NE_COPE A984:
170 1 : FADR = ACCUMULATTOM_FNTRTIESAF3I2_A_A,
177 1 : FaLG = WlILL, ‘
176 1 FaLG = FlLUAT«FMEG
179 1 ¢ Eun;
180 v
181 U 3/ FHERL.A =/ Ne_CAGF 39Cu: .
1R2 1 : EaNR = A4CCHMULATTOM_FNTRIESaF32_ACC_ACC,
1R3 1 : Falu = wtiLL,
184 1 ¢ FALG = FLOAT+FMNEG
1RS 1 Fpn;
{86 v
1R7 0 /% FSUR x/ NP_CODE 390q:
1ag 1 FAPR = ACCUMHLATION_ENTRIES*F32_4_B_C,
189 | FALG = wnitLL,
190 1 FALG = FLOAT*FSUB
191 t : CENDG
182 ¢ 3
193 0 /4« FSUR,Y */ AP_COLE H9F »:
194 1 3 FADR = ACCHUMULATION_FNTYRTESAF32_Aa_R_ACC,
199 1 : FalLG = wtlLL,
19 | @ FalLp = FLOAT#FSUR
197 @ FaPb;
195 u 3
199 ¢ /% FRuR.™ a/ nNe_CONF AvFat
20¢ 1 FANRk = alfCUMDLATIOM _FWTRTES*F3I2_ACC_R_C,
201 1 FalLy = gl ,
20¢e 1 FALy = FV JAT#EFSU9
205 1 FLr
20d y
205 U /x FRY"E S/ Ap_L0pF Aala:
2he 1 ¢ EADRn = &CCOSULATTIOM_FaTRTESAFS2_a_R_9,
2n7 1 e FaLo = NULL,
S0 Lo Fali = rlLod)aeSys
209 | : Fuh; .
210 0 =
211 G /% FSUR2,4 =*/ 0P _CODFE 3sla:e
212 1 ¢ FaDR = ACCUMULATIUN_ENTRIES-F}?_ACC_R_ACCo
215 1 FALG = NULL,
214 1 FALG = FLODAT*FSUR
215 | ¢ END;
2lo 0 @
217 0 /%« FSUR2,.M x/ NP_CNDE AA2aq:
216 1 2 FADR = ACC”MHLAFION_FNTRIES*F32_ACC_B_R'
219 1 FaLG = NULL,
220 1 EA_G = FLOAT+FSUB
221 1 3 Ewni ‘
222 U ¢



223
224
225
2?26
227
22b
229
23
éil
232
233
214
23>
236

267
270
271
272
273
274
275
276
271
274
279
2RO
2R1
er2
2R3
2Py
2R%5
286
2R7
2Ry
2R9
29
2ol
202
293
29y
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RESERVE (MA34);
RESCRVE (PAY9)
RESERVE (MASa);
RESERVF (A6a);
RESERVF (2ATa);
R SERVE (#48%n) ;
RESERVE (A9 ) ;
RECERPVE (#AAR);
AL SERVE (F4Ba) ;
Qe SERVE (MACe)
FLScRYF (AN ;
FESERYF (FaFm)
BeeERYF (SaFqy);

/xk LANS ey Ap_CNDF Minfys
Fadr = SNP_EMTRIESAFLI_A_B,
Falw = il ,
Fallyy = FLUA[+FA3S
: Pl
HEA BN E SV TA 4 MP_CDUF Rtae
: ’ FADR = SPPY_eMTRLIES*FLT_A_B_C.,
: FALLG = NULL,
: FALS = FLJAT=FADD
H E.n;
t/% LAUDE s/ IP_CNLR 54235
: Fafp = SN _EMTRIESHFLT _A_B_B»
: Falbu = It
: Fabs = FLOAT*FADD
: €
P SR A I S VR WP_CﬂJV S4300
Ealw = 5N _pYMIR]FS#FL T _a_n_C,
: Fal = stigl,
: Fals = Pl OAT«FD]V *
: LA
AR A N4 L aF YVl
: FANK = SNP_F IRIES*FLOAT_READ_A_PONBLE,
: Fall = oNP_tWTRIFS#*D_INT3Z,
: FaLG = FLUAT*FLT_TO_INTJ3?2
. Far;
t/x GTiiT e/ NP_CNBF AgSa:
: Faldr = SUP_EMTRIES*FLT_A_B,
: Falb = aULL, ’
: Falu = FLUNT#FTNT
: Foan;
S/ MUV ey A _LNGE ahas
: FalNr = S0P_ENTRIES#FMOV,
: Fals = nULL,
: Falu = [MI_32xM0OV_32
: £ah;
HY 2 B VLI VI NP_COLE A97a:?
: FaNrR = SNP_ENTRIFS+FLT _A_B_C,
: FalG = AMLL,
: FaLb = FLUAT*FMYUL
M F:e)s
$/r LMULE A/ NP _CUOUE daRas
: Fafhg 3 SNP_EMIRIFSAFLT_A_3_H6,
Faliz = wHipl,
Falb = FLOA] #FMUL
Ff:
FAL I PAL A OO 4 NP_COuF =<9y

e as 02 me we a0 be an wa

Eahic = 3NP_tMIRIES*FLT_A_R,
Falg = WILL,
Salu = FLO8T*FNEG
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w307 308
2%o U
297 U :/x SuUR &y AE_CPLFE 3,80t
293 1 @ Faba = NP _ENMIRIFS+FLT_A_GB_ L.
299 | ¢ Falo = natpd,
300 1 Faly, = £LuAf*FSUR
R 300 N B N
3oe v oz
303 G s/h LpSUR2 xS/ AP _LODF SnRgt
3y 1 Fule = N2 2 IT2FgeFLT_a_d. By
309 1 3 Eil o= gt ,
300 1 2 Folan = pladiersyn
in7] 1 LTy
L XLE-SERVERH
SNy u /xR £/ ap _LOBF 2T
1y 1 3 Fulx 2 0O s IREES#FLT_LMP_A 3,
31101 e Euln = LS__=DaNgHsRN_LT,
3le 1 2 Fubld = k) ad|epCne
315 1 S
51'« LI
315 0 /2 GLF v OP_CNRE A3D s
Jlo 1 : FANK = 30° _cNTRIESAFLT_CMP_A_d,
3171 FALLG = CSL_HRuMCH#RR_LE,
31y 1 FALb = FLJUAT*FCMP
319 1 : Fin;
329 0
321 v = Qe SERVF (AoEwl;
522 v ¢ RESCRVF (M3FL);
3?3 v
324 0 /% [ A3S wy e _CNUF 3Con:
525 1 @ FANK = 3NP_cMTIRIFS+[T2_A_8,
$20 1 FalLu = NULL,
327 L Faly = JMI_3P#4pS_InTE2
378 1 3 Fiabvg
329 0
5% 0 :/x JAHSL s/ OP_COPF AClwes
331 1 ¢ FADR = SOP_cMIRIES*[32_A_A,
3¢ 1 Fat g = s,
§38 1 ¢ Fal.b = (NT_3248pS_TuT32
334 )} ¢ Fam™; .
835y o2 e
33 O 1/x [ ALD %y P _COuR L2
337 1 FaPw = sNP_eNTPIFR>4 T2 _A_B_C»
538 01 @ Falt, = ol ,
339 1 : Falen = IR1_82%80N _TaT32
s00 1 Fitip
3ny 0 =
¢ O 1/n [ALD2 w/ M _COeF AaC3ae
a5 | o Falw = SNR_cHIRIES*|32_A_b_B,
544 1 @ Falb = ntlel,
3% | @ Caly = [MT_35228D0_T.T32
340 | : Fiing
347 0
306 0 t/x [TLT #/ OP_COuF alla:
a3 1 ¢ Falx = SNP_EMIRIES*[CLR,
38y 1 Fale = witL,
ISp 1 ¢ Falo = &O_NP=Nn_Np
36¢ 1 Fiy;
383 0
54 O /x (DEC 4/ M _LICF ACSaes
385 1 : FaNw = S0P _cMIRPIFS#R2_A_t,
iS5 1 @ Falub = 9Ll
387 1 ¢ Falun = M _32aneC_TuT 42
3sA 1 Fang
389 v
360 O 1/a [hpc| o a/ NP _CAPE L4t
A1 L Fafie = oN@ _ctI1RIF3*1R2_A_A,
362 } ¢ Fato = kit
563 1 : Fala = UII_32+0eC_IaT32
64 1 ¢ Cang
365 u
3o U 1/ (D[ sy Op_COLF (Tt
LY R Fufy = 3n2 oMTPIFS132_ a6 ()



368
369
370
3N
372
373
374
375
370
377
378
379
3R
3R}
3R2
383
3Ry
385
3Rp
3R7
383
3Ry
399
39
392
395
394
395
396
397
39K
399
4ny
4ny
gn2
4ns
4nq
405
400
407
408
4n9
410
411
412
413
414
415
gis
417
U -}
419
42Uy

urr

u22
4?3
424
425
426
427
4°8
429
430
43}
432
433
4y
435
436
417
438
439
449

c.—-n—au—-——oc—-—.—o—-cc;o—-—-——-cc.-o.—.—.—-cc-—...---(:cm.—-.—-r-oc T Q= e r e O s b e e DT e b et 2t S e - O S — o

C T e

/&

s ae %e 20 ae a

/

s ae

®r e 0r v ee 8u mu s ee

/A

51 63 88 44 we ae

¢ 8% o0 an as @
~
»

. es es s
~
»

/%

#s 80 4e 40 o4 er wa aw .

s

..
~
»

INIVe &/

ITNC x/

[TaCl x/

IGLVT A/

Ll ey

1LY v/

IR KL

Ol U B 4

IHehl »/

EIRY

1SeT #/

1SeTube

309

A/

4,428,045

FalLb =
FalLly =

AN

Ap_CAOLF AaLAg:e
FaDr =
FaLG =
Faly =

Fab;

OP_CNDF A(%a:
FADR =
FaLG =
FALG =

Fun;

DF_CODF ALAg:
FADR =
FALG =
FalLlL =

Frni

TF_LPOF aCRy e
Faliz =
FALy =
FaLy =

LM

PESCRVF(RCC W)

AP_LNPF Ny
Faln =
FalGg =
FaLg =

EH A

MP_LPDF ALFu:
Fahir =
Fily =
calL s =

T

APCE ALFaz
FLPr =
Faley =
Al =

Fong

e _COUE N
Eilk =
F2LG =
L T

C..iv;

OP_CPuF A)lae
Fullw =
Fal =
cfialn =

Fiifr;

NP _COUF 2y
Fans =
FaLy, =
FaLe =

Exng

NP_CNLFE apTye
Faflx
FALG
Faty

Fun;

NR_CONF Attt

- 310
kil ,
IMT_32aN[V_TINT3?

802 EMTplES'l32 A_B_H.,
gL,
1“'_57ﬂn[V_INT32

SPP_ENMTRIES*I32_aA_8,
NHLL,
INT _32*INC_INT32

SOP_ENTRIES*[32_A_A,
ntie
11 _32xTNC_TNT32

ONP LENIRIES*EVAL 4,
LOP_EMTRIES*#FLUAT_STURE_B_DNURLE,
FLJAT*INT32_TO_FLTbd

SOW_EM[QIFS*[32_A_8,
“'”L'.o
INT 32 xMUV_INT 32

NP _ETITRIES+]132_A_uv_C,
WHLL .
[NT_32aMyL _TNT3?

SOB_ENTRIES*I32_A_8_8,
WL,
[NT_52 MUl _INT32

aNP _et fRIES*[32_a_3,
UL,
I T_s2eMe R _TNT 32

Sn;_tM[OIES*IBE_A_ﬂ;
L,
1o _$2aMEG_TiNT 32

NP _eMTRIES*132_A_8_C,
Lt ,
{MT_S2«REM_INT32

SOP_tMIRIFS*[SET,
MULL,
RO _OPann_0p
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SOP_eMTRIFS# [SETUMNE,
WULL
INF_S220nE _TNT 32

S _e M IRLIES*1 32 _a_u_C,
L
[HME_52xSUR_TNT32

AP _ctITRIES*132_A_ i1 B,
;<|iLL ?
[M1 32 +%UR_TnNT 32

SV _cMTRIFS*F30LYE _ZERN,
COL_IaNCH A LDBRE,
[ F2aADN_TaT 42

e _LUIR LR SRR S Ve _FKrN,

Cle st HC A DL,
s Al _TwT32

s MERIFGE [ 32 (M _A_ G
SRR 2N,
| (_A7 e u¥FARF _M_ e

SMP_tTRIES«1T2_CMP_0,
CSL_3RAMCH*LPDNZ,
(M _32aNEC_INT32

S0P _EMTRIES*#[32_CMP_A_B,
LSu_dPaMCHALPUP,
[N1_32*«CUMPARE _M_INC

aNP_psTRIES*I32_CMP_A_B,
CSL_BERANCHAINCOLE ,
1M1 _32 #CUMPARE _N_TiC

SN _sNIRIESA[32_LMP _a_ by
LS _sFPaMCHABK_EQ,
P _SJ.FL]’-A)-‘AR:__.;Z

SOP_AHIRIESx[32_CMP_U,
(RL_anANiCH*RR _GF,
L1 _32 sy _3¢2

SO _tV T2 (Fsa{32_CMP U,
CSL_sWarICH*PR_GT,
L9 _32+TESTZ 3¢
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SOF_cMTPIES#[32_CMP_A_b_Co
LRL_uRAMCHARR _uF,
P _S82aTHRUDNNS MY

oM et RIFS«I32_CMP_A_B_L,
CQB_}DAWLH'PH_Lt,
LT S2x[NAUDRPY_[NT32

BV _cHTRIESA[32_CMP_a _u,
LR atiCHakp LT,

o = LHi_$7xREV_SUA_INnT3?

509 cMIRLFSe[T2_CMP_A_d,
LSL_HPANCHARR_GF,
LT 82aSUR_TiuT3i?

SIP_EMTI[ES*[32_CMP 0,
CSL_HPANCHARR_LE,
IMT_32«TESIZ7_X2

NP _cNTRIES*#[32_CHMP_0,
LSL_aPaNCHARR_L T,
1AT_32«Myv_32

Litr e iTIRIESA 132 CMP A b,
LSL_=PaNCHRRR_YF,
i3l CUMPARE %2

S _cHIRIES* 1 32_CHP 0,
LL DR ANMCHRRR _NF,
[MI_82«TeS17_3%¢

S _eMTRIFS*[32_CMP_i.,
LSL_nPAMCHARK LR,
M _52«T28T7_32

afi2_ptUIZIESexFSNLVE _¢FRM,
LIl Tbd«lhd_a_n,
L o TeAnS _TaTon

30P_ENTRIES*RESOLVE _ZERN,
CSL_INTAU%FROX_T64_a_R_C,
LA_DR #90_0R
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5S6 0 PESERVFE (AFFg);

687 v :

oS8 0 $/x (OMMON S-f AMGHAGE DISPATCH TaRLF */
659 u @

DATA GEWERAL F H P = FFICH WICRUCOPE GFNERATOR, REV, 6.0 (3/16/79)
6/23/81 a] 14:54:1% :

INPUT FLLE: ACCUMULATTOM_FHTRIES
M8JECT FILE: aCC'™ULATTUN_FNTRTIES,OH

LINE WC:SUURCE

1 0 SINMCLURE FRUNX_THELUDFESSCOMMUON_PEGISIFKS
2 0 :®NO LIS]

166 ¢ :S1MLLUNDE FRUY_INCLUVESSF ,MAC

167 U :8NO L9y i

235 0 :%$T71TLe S-oo Fntries for Fmulated Accumulation Senps

236 v :

2317 0 : MACKN FisNA_ACL' )% ME ANS CURRENT(3) FNRMAC

238 0 :

239 0 EwmTRY F32_A_°P_C:

240 © PARSE _K_NISPATCH_ERJX,

241 0 3 EvapL(ay;

242 0 :

243 0 : PARSE _®_LUAD_EPC,

244 ¢ : Evayca);

243 y @

246 § PARSE_K_LOAO_EPC,

247 0 PLSULVYF(8);

248 9 3

2U4% 0 ¢ MEF_ALH_NUT = Enfx_0dja 0K COM_D,

250 v LUAY_uFFIERDX_BCCYM) wiITw NEESET,

2S1 0 LuNG 6019 £32_SInxE;

2se v :

254 0 FNTRY F32_A_R_RA:

254 0 PARSF _¥ _N[SFATCH_cRyY,

255 0 : FéAL(ad;

256 U

2s7 0 @ PARSE K _Lyan_ERC,

254 9 Evag (a);

259 0

260 0 AFF_ALN_IUT = EBNX_DATA Nx CON_0,

261 u ¢ LGau_OFFIESUN_ACTUM) oTTH NFF3FT;

262 0

263 0 :F3IP_STORF:

264 0 ARTTE FreNt STYRERACK AT USTNG NESCRIPTOR REG_A WBTAS_LENGTH,

2hs ¢ LUJAY_AMGERFG_A) 9[TH &,

266 U 3 NEXT_§S_0°9;

267 U 3

268 0 FUTkY F3I2_a_R_ALC:

éhy U : PARSF_K_NLe2A10n_rRyUX,

270 U : FVAL(AY;

271 0

272 0 : PaksF _w _Lysl 2P,

273 v FvaL(a);

274 0

275 ¢ ALK _Fulx_vrls,

27 0 OFF _ALU_NUT = Egfx _DATA ar (04_0,

277 0 LOAL _UFF (ERUY_ALCUM) wTTH DFFSFET,

273 0 Th eQUX_SXCePTTON TR NN SIGNAL_EXCEPT;

279 u

‘~op tntries for tmulated Accumulatinn S=obps

280 0 MEYT _S_UP;

281 ¢ :

2R2 U :FNTRY F32_ACC_R_C:

2RS 0 : FAPSE_K_DISPATCH_ERUX,

284 y Fyag(ad;

2% 0 :

286 U AFF_O0LY_NUT = ATASEY_LFENGIH CUN_LENGTH(0) OR EROX_ACCUM,

2R7 0 SUUNCE(UFF_aly_Dara) 10 JPD_RUS(EB8OX_DATA_R);
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PAPSF _K_LUBD_EPC,
P SULVE(A):

DFF_ALU_QUT = EpOx_waTa O LON_0.
LOAD_UFF (EPQOX_ACCUM) wTTH OFFSET,
LiUNG_GNTN F32_STNKE;

ENTRY F32_ACC_B_ACC:
PARSF_K_N[SPATCH_ERUX,
Fva_(ad;

OEF_AMLU_NUT = BIASFO_LFNGTH CONM_LENGTH(Q) OR EROX_ACCUM,
SUNRCEC(UFF_aLU_LATA) 1N JPD _AUS(EBNX_DATA_R):

ALY _Fu0X_wATla,

NDEF_ALN_NUT = Ea0X_ulAlA Nk CNu_Uy
LUAD_UFFIEROX_ACCUY) wT1H OFFSET,

1F ERUX_FXCEPITOM . THFN LOTN SIGNAL_EXCEPT;

MEYT_S_uPR;
EnThY F32_ACC_A_A;

PARSE _W _NIRPATCH_ESUX,
EvAL(AY;

OpF_ALY_NUT = AIASFY_LFAGTH COM_LENGTH(0) OR ERUX_ACCUM,
SUIWCE (GFF_ALU_uldTA) J0 JPN_AyYS(EBOX_DATA _Q);

NFE_ALI_UT = FGNX_DATA Nr CN4_0,
Luby_UFF(e@ XY _aCCuM) owTIH OFFSF T2

el IF FrY’ STUREGACK_AIA ST DESCRIPIOR KEL_A BTAS_LENGTH,

Lt an wFo_n) »1Tr o,
el _s_uP;

FiiT,.¥ Fs2_n_#g
DAy fF w108 | C_FALY,
FarLfad);

DARSE _M_LUre_EPC,
2eeUl L F ()

ARF_SLIH_0gT = Faax_uadls O (NN 0y
LRI _DFFRIE3gY _A LY wT s NEFSRTS

WRI[F FnOM STURERACK_OA|A USING DESCRIPTOR REG_A BTAS_LENGTH.

LUBD_AON(REG.A) wITit 0O,
MEXYT_S_0UP;

ENTHY F32_A_ACC:
PARSE _K_NISPATCH_ERUY,
EVAL(AY;

ACK _EunNx_Lala,

NFF_ALU_NUT = EQNX_DATA NR CON_D,

LUSY_OFF (ERUX_ACCUM) wITH OFFSET,

TE EAQX_FXCEPTTUN THEN uLNIN SIGNAL_EXCEPT;
MNEXT _3_0P;

MOP;

FWTKY F32_ACF_R:
NISPATCH EROX,

NFF_ALU_NUT = R[ASED _LENGIH CUN_LENGTH(Q) DR EROY_ACCUM,
SUMRCE(GFF_alu_uala) T0 Tpn_RUS(EEDA_LATA_R):

Pak3F_®_LuAru_EPL,
Feejl yF(A):

NFE_ALU_NUT = FuDx_DATA O (0H_0,
LUAD_UFRF (E05X_ALCu™) sT1™ NEFSETS
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MyP g

361 0 ¢
302 0 3 TR FuOn STUPELAACK_GATA NSTUG DESCRIPTAR REGA oTASLENGTH,
363 90 3 LB _G0MIRFL_AY % TH §,
3k4 U @ e X T _s_uP;
365 0
3ko 0 (FnTuY F32_ACC_ACT:
367 0 NISPATCH £3.X,
3hb 0 3 DEF_ALY_NUT = RIALFD_LFAGTH CUN_LEMGTH(O) OR EBQY_ACCUV,
ELE ANV SUIKCE FUFF_ALU_LATA) 17 JPN_RAYS(EBOX_0ATA_B)?
370 ¢
371 0 ACK _FROx_Dafa,
372 ¢ : NFF_ALYU_NUT = EBNx_DATA O] (0On_0,
373 0 : LUAD_OFF(ERUXY_ACCUM) wlTW NFFZET,
$74 v IF ERUX_FACEPTTuUM TiFw (NIN SIGNAL_EXCFPT;
375 0
376 0 MEXYT_3_LP;
377 0 ¢
[V
(VA
3A0 0 FThY F42_48_A;
L L S VA PARGE X _NiSP&|Cn _rBur,
3Re u 2 FuaLray;
383 0 2
3RY O 3 NEE_ALN_NUT = Se0a_oATa g L0 U,
ELL BN LA _DFF(E20Y M) T IH NFF3ET]
386 y ' )
a7 0 WRITE FRNM STURESACK_DAYA USTiG DESCRIPTOR REG,A BIAS_LENGTH
588 v : LUAP_AON(RFG_AY WITH 0,
3RS y NEXYT_S5_0°;
390 0 :
391 0 :SIGNAL_EYCERT:
392 0 LONG_CALL FACEPTTUN_HANDLER«GEMERAL_ENTRY;
395 ¢

NPUT RllE:r M. i_FILELY
JJECT FILE: ACCUMILATTGN_ENTHRTES, O

{(Me N $SUUKCE

239 0 : ENTRY F32_A_B_C ¢
249 v 3 PARSE _K_DTSPATC ,
M0 : gev_cmd 125
200 0 2 EVAL ( D) .
M0 :mem 1 , w0 , nac 0 , snac S , dest_frame 0 , r_dest
MO v, rowl » nb_ctel 1, V1 in 1, ooin 1 , alin 1 + s w }
24y 0 @ ;
248 0 1 PARSE_K_LNAD_FP ,
4 0 : dey_cma 121 , nh_ctel 1 o
204 0 : EVAL (¢ 0 )
MO : mem 1 , md 0 , nac 0 , snac S , Jdest_¢frame 0 , r_dest
MU0, r_wl . nh_ctel 1, 1int s oin 1, alin ] 4 AW
Juq 0 3 ; '
306 ¢ : PARSE_n_LDAD_EP ,
M 0 : dev_cma 121 , nh_ctel 1
207 9 3 RESALVE ( 0 )
My : mem 0 , nac G , snac 4 , dest_frame U , r_dest 0
M0, r_wl o+ nb_etrl t L, M_in 1 , o in 1 , a_in 1 , a_w ,
207 v oz} i
299 § 3 UFF_AtU_uYT = EROX_DATA JR CuMeNy ( aBa o 0 )
MU alu_in n , jod_ctrl 1S aly_eco 5 src_frame 2 .,
WU 3 r_source 0, com_saxt ABA
260 0 2 LOAR_NFE ( CURPHFST € 3 ) ) wiTh UWFRSLT ,
o 3 gest_frame 0 , rF_Aest § , row~ 1 o_in L
281 U & LONA_RGTL FR2_5TUSE
«“ 0 ¢ nac o , litty FA2_KS[DNkF
281 0 ¢ 7}
295 0 ¢ eMIPY FY2_A_u_t ¢
28d U 2 PARSE_R_UTSPATC ,
w3 dev_cmg 725
285 g EVAL ( 0 )
4y t mem 1 , m4 0 , mac N, snac S5 , Jest _feans 0, r_dest
MOt Y, Fow Ll e nh_etel L, d_din ), o in 1 ., Aa_in |y a w |
285 0 ¢ ;
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PARSE _K_LNalR_Fr

gev_cmd 171, nh_etrl 1

eVall (M1

mew L , md 0, nmzc 0, snac 5 , west_frame 0 , r_dest

O 4 Fow 1 . mm_gtrl L o, t_in ), ooin 1, ain 1, a w |

.
’

R _dlu_uttl = 2Rex_Rafa gP Covelw { #Rw 4, 0 ) o
atu_r © , fed_ectrl 1S alu_oo 5 sec_trame 2,

r_source ", mom_mext R, .

LOAD_NFF ( CL2RFLT (3 ) ) = Th (FFBET

qest_frame 0, r_dest 3 , rlx I nA_in 3

: . .

Fre_sTube :

WPITE FELY RIDRELACK _PaFi L% %L LFolr TETUR CURREWT

(v ) mTas_tegtaster

e 4 i~a_ctrl 1 An_ctrl 7 src_trame U , r_sSource
)y Yan_ctrl |2 ’

LNaD_AUN { CURKFNT (¢ 0 ) ) WAlTh v ,

gest_frame N , r_dest v , r_w 1 3_in g,

WEXT_R_0CP :

dev_cmg 124 , nh_ctrl } , npo_cterl 1 , nac &6 , litld
FUMUDLATE _24n( 4 PARSE_1&_RIT_nNp

’

ENIRY FR2_A_S8_ACC 3

PARSE _n_ULISPATL ,

dev_cma 125

mém { , mA 0 , nac 0 , snac 5 , dest_frame 0 , r_dest
U, r_wl 4+ ob_ctrl t , 1_in 1 , o_in 1 , &a_in | , a_w |

’
PARSE _A_LNAN_EF ,
dev_cmd 121 , nb_ctrl |

gEvaL ( 0 )
mem | , md 0 , nac 0 , snac S , dest_frame 0 , r_dest
0, Ffw ! 4 nh_etrl v, 1_int , ooin 1 , a_in 1 , a_w i

r

ACK_EBUX_MaTaA ,

dev_cma 111 [

UFF_ALU_UUT = BERUX_PLATA R CUMMNih ( aRd , 0 )
alu_in N, jgd_ztrl 1S alu_on S src_frame 2 ,

r_source N , com_sext WP

LOAN_PEFF  CouRur€nT (T ) ) ~N[Tiy GFFSET ,

gest_frame 0., r_rest 5 , r_w.l o_in 3,

IF Funx_eXCFPTION THEN CuTO STUMAL_EXCEPT

test 19 , oolarity | nac 4 , 17t® SIGNAL_EXCEPT

’

HE AT _S_0P

dev_cmu 120 , nh_ctel 1, mne_ctel 1, nac &6 , titld
EmULATF _2400 » FANSE_1A_RIT_OP

’ B i,

eNTRY Fi2_AC( _b_C

PARSE_K_DY3PaT(L ,

gev_cma 125 ,

EVAL ¢ 0 )

mem I , md A , “nac N ,. snac S , dest_frame 0 , r_dest

0, r2wd o mh_ctrl b o, 1_in 1l , olin 1t , a_in 1 , a_w

14
UFF_ALU_UUY = BTASEN_LEMGTH COL_LFAGTH ( 0 ) OR CURRENT ( 3 ) ,
atuy_in 1 len_ctrl 0 alu_co S src_frame 0 , r_source 3
SNURCF ( NEF_ALU_MATA )} 10 .WWN_AYS ( EBOX_DATA_B )
jpa_ctrel 7 ranr 2
’
PARSE _n_LMan_Fy ,
dev_cmd 1?1 , nh_ctrl | v
HKESOLVE ( vy )
mer U , nac J , snac 4 , Adest_trame o , r_dest 0
n

y Fow 1 . b_ntrl |} s 1_in 1, o_in 1 , a_in & +» 3a_w 1|

’
JFF_abu_oMT = proY _PaTa 0P CuvM ( wRw 4, U ) o
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VI alu_in N, jpd_ctrl IS alu_co & src_frame & ,
M0 ¢ r_source N, com_ext gA
293 0 : LNAN_NFF ( CULRRENT ( 1 ) ) WITH (UFFSET ,
M 0 ! dest_frame 0 , r_dest 3 , r_w 1l oO_in 3
294 0 i LONG_GOTU F32_STURE ’
M 0 ! nac b, titld F3I2_STORF
294 ¢ :
296 0 ¢ EMTRY F3I2_af(_p_aCl
297 U ¢ PARSE_RK_ULTSPaTL ,
M0 1 dev_cma 125,
298 0 : EVAL ( 0
MO mem 1 , md 0, nac N, snac S , aest_frame 0 , r_dest
MO 0, rwl 4 nh_ctrl b, 1.in 1, oLin 1, alin 1, a_w |
2% 0 : ;
300 0 : UFF_ALU_UUT = BIASEN_LENGTH CONLLENGTH ( 0 ) OR CURRENT ( 3 1) ,
M 0 3 alu_in 1 len_ctrl 0 alu_oe S src_frame 0 , r_sourca 3 ,
301 0 : SOURCE f NFF_ALU_NATA ) I0 Ipn_gYS ¢ EBOX_CATA_Q )
M 0 3 jod_ctrl 7 rand 12
301 0 ¢
303 0 : aCwk_ERuUX_NaTa ,
M 0 i dey_cmg 111 ’
Ind o GFF_ALU_ULI'T = LRCXY_NATA UR CUMMNY ( oBa , 0 )
103 alu_in 0 , ipd_ctrl 1S alu_oo S src_frame 2 ,
MU r_source 0 , com_msxt ApR
305 U ¢ LOWN_NFF ( CURKENT ( 3 ) ) WITrn OuFFSET
MO 1 gest_frame 0 , r_cest 3 , r_w 1 o_in 3
306 0 1 IF FBOA_eXCEETLN, [HEM GuTo STeMal _EXCEPT
M Q0 : test 19 , potarity | nac 4 , 1it” STIGNAL_FEXCEPT
300 0 :
308 U 3 WEXT_S_OF
MU adey_cmag LAY, nh_ctrl 1, nb_ctrl Y, nac &, litld
[ VI FrULATE _Pyny » PARSE _16_R[T_np
30y v @
310 v @ EMIRY F32_ACC_h_ns :
S11 v PARSE_A_UT3PaTC ,
MO odev_cmy 125,
31¢ 0 3 EVaAL ( n )
MUz omem 1, md ® o, ngc N, snac & , dest_frame 0 , r_dest
40 00, row ’ nh_ctrl | e 1_in L, o in 1 , a_in | , a_w 1
31te v ¢
31d 0 3 uFF_aALy_UMT = cTAaSED_Le®uTr CDL_LFNSTH ¢ 0 ) OR CURRENT ( 2 ) ,
4 0 3 alu_in 1 len_ctrl ¢ alu_or S gsrc_trame U , r_source 3 ’
315 U ¢ SOURCE  NFF_act_raTa ) 10 Jpn_Rgs Fanx_opata_n )
4 06 ¢ jed_ctrl 7 ranc ¢
S v ot
317 U ¢ UFF_alu_u't o= BN _PMATA GR Lot Ny @8y , 9 ),
1.0 3 alu_in » , i3 _ctrl 1S aly_oe & grc_frame 2 ,
Y ¢ r_sedrce N, com_ext o,
310 0 ¢ LOAD_NFF ( CUSPKRFNT (T )y ) 4{Ty (FESET
YU aest _¢frame 0, r_-est i, r_a | n_in 3
3t v o

H
320 w3 wRITe FeoY SIORFaALK_PATe USi®, LFESrRTPTUR CURKENT
32000 3 00 ) LIAT_TEMiTa

M 0 3 mepn 4 jed_ctrl 1 db_ctrl! 0 sec_frame Q0 , r_source
S s Yen_ctrl| 12 '
321 0 3 LDAD_AQM ( TURKEWNT ( 0 ) ) AITH O ,
# 0 : dest_frame 5 , r_dest ) , r_w | a_in 0,
§72 0 ¢ WFAT_S_NP ’
M Q0 gev_cma 129 , nh_ctrl I+ no_ctrl 1 , nac & , litla
wMoQ o3 FMULATF 240, &« pARSE_L6_RLIT_NP
322 v §
324 0 : EMIPY F32_4a_4
325 0 @ PAKRSE_s_ulsPRaTe ,
M0 : dev_ecmag 125 ,
520 U ¢ evaL £ N
Y 3 mem 1, ®d ", nac 0 , snac S , aest_frame 0 , r_dest
Moy sy, row | ’ nh_ctrl | ] I_in 1 » o_in t , H_in ) 3_W i
3?70 U 3 ;
374 U 1 PARSE_w_LNAD_Fp ,
10 ¢ oev_cmd 1?1 , nb_cerl |,
329 v ¢ KESOLVE ( 0 )
% 0 ¢ mem U , nac O , snac 1, dest_frame ¢ , r.dest 0
M0y r_w | r Nb_etrt p 1901 , o_in 1 4, a_in 1 , a_w 1
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4,428,045

UFF_ALu_uli s eRuy _[aTa o? CuMvny ( JRa
aluLor & src.frame 2 ,

atu_in Y+ jpAd_ectrl

l'{

r_saurcas Y , com_axt AnA

LNAN_NEF ( CURRFLT T
jast_frama i, r_dest

.
’

3

)

r

r
) Y[Th JFFSET
r.w | o_in

r

5

)

328

r

WRLTE FROM CINRFRACK _DATA R [NG OFRSCRTPTOR CURRFENT

(v ) eTas_LevGgIn ,
mer J jod_cted 1

) len_zterl t? ’

LOAD _Ayil o CURKFLT (N
aesr _frane N, r_Aest

WE AT _S_Np

gev_cma 129 , nh_ctrl

4]

)

Ati_ctrl M sre_tra

) UlTH 0 ]
rew 1 a_in

) ﬁD_CtF‘ 1 .

FillLATF_240y & FARSE_LI6_RIT_N§

r

EMIRY F32_A_ACC ¢
PAKSE _n_DT5RaTL ,
ey _cma 123 ’

EVAL (N

mem 1 , w3 D, nge 0,

[V N | » n“_ct"l

1

Afe _pR0Y_DaTse

ey _cmd 1] ’

LFF_ALu_oMT = g _PrarT
altu_in D, jod_cerd

LNan_Nrd { CUPRgFLT (03
gest _frane N, r_~egy
[F Felx_ e FrTie ket
test 1%, oolaerty |

’
NFXT_S_np
aev_cmd 12¢ , ak_ctrl

1

11
-

15
r.saurce Y , com_ext 3

2
bl

1

snac Y% , dest_fr

, Yoin 1, oo

me ()

O .

nac 6

ame 0
nt,

u? CoraDy U wRae , U

’

3 .

YU U TE JFFSET
r Pow 1 ﬁ_ih
Ge¥y STUMAL _EXCEPT

’

)

alu_oce & src_frame

’

r_source

ritid

r_dest

a_in 1 , a_w

’

-

nac 4 , bit8  STGMal _FxrgeT

3 ﬂb_ctr\ t ’

EWiILALE 2400 » PARSE_IA_RiT_OF

;
Ll
timina 0

’ .
EMTRY FPR2_ACC_5
DYSPAT M Fyng ,
cmo_so R gev_se &

UFF_Alu_ullT = STASEN _LENGTH CON_LFNGTH € 0 ) OR CURRENT ( 3 ) ,
alu_oop S5 src_frame 0 , r_source 3

alu_in | len_ctrl n
SNUPLF ( NFF_ALII_DATA
ipd_etrl 7 rand 12
[

PARSE _X_LNAD_Fp ,
dev_cmd 121 , nbh_ctr]
RESOLYE ¢ 0 )

mem U , mac O , srac 4

T S I | ] nh_ctr] |

i
ORFF_atu_ui) EQGY_NaT
alu_in 1, jpAd_cerl

LNAN_NRF ( CURKFGT (3
agest _frame 0, r.lest

’

)

[

r
’

1S
r_sfurce 1 , com_axt ~na

3

)

’

1

U

rac 6

r

lTitla

0 JFP_RUS ( EBNX_DATA_QR )

14

dest_frame 0 ,
T_im 1 , o_in

R CuMrifry { +8q
alu_ocon ©
r

) WETH FFSET
row | o_in

r.dest 0
1, a_in | , a.w 1

¢ U

5

)

’

src_frame 2 ,

APLTE FOUY STINRFgaCK _PaTL USTMe OF sPRIPTUR CURKRFNT

( u ) eTAS_LEM,TR ,
men i ira_ctel 1

U lem_ctrl ;2 ’

LOAD_8i,00 o CuRnF LT (¢ N
dest_frare 0 , r_Aast

NFXT_?_“P

aev_cma 12y , nh_ctr)

1

)
i

do_ctrl n src_tra

) WITe oy,
row | a_in

¢ Np_ctrl 1,

FRIWATF _2400 » BA%Se_(6_R[T_np

.
’

eMIRY FR2_ACC_af(
UIGPAT(CH Fpita ,

me {

(U

nac b

’

r

r_source

Yitla
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Ay s cma_sr P dev_so A ,
3h0 0 3 UFF_ALU_UIMT = STASn_LeMoThn (In_LENRTH (0 ) DR CURREMT ¢ 3 ) »
LISV alu_1n 1 lan_ctrl 0 alu_on & gasrc_frare 0 , r_sousge . S
569 G 3 SNURCFE [ MERF_ALM_NGTS ) (0 den_Rys ( FEOx_paTa_n )
‘U jpa_ctrt 7 rand 12
369 0 ;
371 0 aCk_bReY _NuTs
4y Jdeay_cmo 1t '
47¢ 0 3 UFF_ALu_dMl = RR0x _OaTa % Cu%ste, (R , 0 )
o0 alu_in ™, jod_ctrel | alu_on & src_frame 2 ,
4wy ¢ r_securce N, rov_sxt .8 N
375 0 3 LOWN_DFE ( FLPREST (1 ) ) )Ty JFFSFT
LA r aest_frame 0, o dest g orow i 3 . —
374 0 3 IF Funa_tYCEPYLION THEN GuTu sfunal _FxCEP]
M ¢ 1 test 19 , polarity | nac 4 , 1it8 STGNAL_EXCEPY
374 v @ ;
376 0 @ NEAT_S_OP ,
M 0 : dev_cmd 120 , nb_ctrl 1 , no_cte) 1 , nac & , litlA
M U ¢ FMULATE_2400 + PARSE_IH_BIT_OP
370 U 3
378 0 : NOP
M 0 : viming 0
376 0 & ;
380 0 : ENTRY F32_A_A :
3RA1 0 : PARSE_K_DISPATC ,
M G : dev_cmd 125
382 0 : tVAL (0
%0t mem 1 , md 0, nac 0 , snag S , aest_frame 0 , r_dest
MO : 0, rwl , nh_ctrl 1 4 1_in 1 4, o in 1 , a_in | + 8w }
3R2 0 31
IR4 0 : UFF_ALU_UUT = cRUX_DATA UR COUMMON ( 0Ba , 0 )
M0 atu_in 0 , jpd.ctr)l 1S alu_op S src_.frame 2
M O : r_source N , com_ext agm .,
385 u @ LOAD_OFF { CURRENT ( 3 ) ) W1Tn UFFSET
M u : dest_frame 0 , r_dest 3 , r_« 1 o_in 3
i8S 0 :
3R7 U : WRITE FRUM STOREBACK_DATA USIMG OFSCRIPTOR CURRENT
3R7 0 2 ( G ) BTAS_LENGTH
M 0 : mem 4 jrmo_ctelt ) do_ctrt 0 src_frame 0 , r_sdurce
M 0 : 0 len_ctrl 172
3IR8 0 : LOAD_AQN ' CURKEWNT C 0 ) ) WiTH 0 .
M 0 : dest_frame 0 , r_dest 0 , r.w 1 a_in 0 .
389 0 : NEXT_S_OP
M 0 : dev_cmd 120 , nb_ctrl 1 , nb_ctrl | , nac &6, titld
M 0 : EMULATE_2400 * PARSE_16_BILT_OP
389 0 : ;
391 0 : STGNAL_EXCEPT :
392 0 : LONG_CALL EXCFPTION_HANDL * GENERAL_ENTRY
M 0 :nac 7 5 litla FEXCEPTION_HANDL % GENERAL_ENTRY
392 0 :
393 0
393 0

COMPILATION COMPLETE, 44 STATEMENTS PROCESSED

DATA GENERAL F W P « FETCi MICRUCLDE GENFRATOR, REV. 6.0 (3/16/41%)
A/57B1.AT 23:9:41 '

INPUT FLLE: CALL_FNTRIES
0dJECT FILF: CALL_FNTRTIES,.NY

LINE N 3:SUYRCE

1 0 SN0 LIST
167 v :SINCLUDE FBUX_THCLUDFS:F ,MAC
168 0 :SNO LIST
230 0 :SLTIST
237 0 :
238 0 :30%e:
239 U ENTRY RIM:
210 0
241 0 :  /*Recover the raturn info from the save areas/
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/xaet SAVED _P(#/

REAL TO ACTUMULATUR USTNG, OFF_ALU WITH FP
CON_LFENGIH(T2),

OFF_ALU_OUT = LiT1A(64) REVY_MINUS FPR,

LUy UFF (CURKFNT(T)) wiTha QFFSET,

LUBAD_ANN (FURRFNTLT)) wWlTH aANW(FP),

FLUSH_MAME _L8LHE S

/xaet SP intn Fellaxy

NISPATEH ERUX,

NEF_ALU_DUT = O4F LEFT_SMIFTFL(S) REV_MIMUS CURRENT(T),

SELD TO EQCa_DATA_N HSTwh NEF_ALY WITH CURRENT(7),
CON_LFNGTH(Y2),

LUBD_AMN (CURKERT(7)) WiTh U,

LUNG_GOTN. LEVEL_S_PETURLALFYFL _S_RFTURN;

MUP;
NUP;

Ila:
FivTRY NCALL:

/2Cat rtpne TPC relative offeer from the instpuctinn streama/

PAFSE_K_LUBU_EPC,

DEF_ALN_DUT = PaBBFAlSTRM _FTeMn) LEFT_SHIFTER(U4Y Nk P AUN,
VOB _LFF (FURRFT(1)) wiTH yFFSET,

VOAY_ANy (CURKELTLTYY [ Ta an. (PC.AON),

NISPATCAH _dLiNhTTHME Za8E ToHaNRHUND _(ALL +/

Be Be 8 44 BN G 8B S3 EF A6 40 €% B0 WD e W6 & 49 40 sz w4 e Ae ¢ s 44 s s wu

SwTrY ST _MpP_wCall:

/235ubtract LPL 50 we can yee 33me cath as NCALL, ¢/
/aBotn ,Callt an~ s converted fcall ~2ome thrauon hera s/

OFF_MI_OUT = £ eV _r (MR FURIKENT (M),
LOAV_OFF (CURRENT(1)) WITH UFFSET,

LUAD_ANN (CURRENT (1)) WITH 40N (CUPRENT(0)),
LUMG_GNTN NETGHINRHOOD _CALL ANETGHBORHOND _CALL S
NyP

NQPR

NQBare
FNTRY GCALL:

/xRegglym the TARGET NAFE fram the instruction streamn/

PARSE _¥ _LUAD_EPC,
_RESULVE(1)3

/aCheck for hidaen NCALL (i.é. intra-ped throush pointer.x/
LUAD (ACCUMULATUR) wlTH AgM (CHURRENT(1)):

TP [VISIALF,
LUAD_ULFF (TUSKFUTIN)Y = [Ta 2Ny (PBP):

TarjpvrsiaLr,

OFF_ALI_WUT = ML XJR CLERFYT(D),

Ludiul 8LrUMULATYUR ) @] Tk FFSET,
NISPRICR_ALGOINTIHW; Zato leyms] _s_callay

S8 BE B8 68 58 85§ 85 S 40 4+ 40 00 U6 8% 00 WD 66 00 89 65 G4 06 S8 6+ 20 % 49 &% gu as 4e es As 4 &
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TNPUT FILE: 1i.i_FfTILELA
NBJECT FILF: CaLYL _FEnTkIES,08

LINE N :SUUKCE

238 0 1 w00A

239 0 EMIRY KTy

2ds 0 1 REAND TU ACCUMULATNR USING GFF_ALY wITH CUMMON ¢ 2 , 1 )
M0 1 mem 1 met Ab_ctel 1 src_tframe 2 , r_source 1 , com_ext 2

2de 0 3 COL_LFaGI® ( 32 ) ,

o 0 2 len_ctrt & '

24T 0 ¢ UFF_sLu_utt = LTT1o ( 64 ) PEV_“IMUS COMMON ( 2 +» 1 )
Moo atu_in 3 , 1 N, 1itlk b4 alu_oo 1 src_frame
M0 2, r_source ' , com_sxt 2 ,

248 0 : LNAN_DOFF ( CURKENT ( 7 ) ) WiTH UFFSET ,

M 0 ; dest_frame 0 , r_dest 7 , r_w | o_in 3 .

249 0 : LNAD_ADN ( CURRFNT ( 7 % ) WiTH 4N ( COMMONM ¢ 2 , 1 Y )
M 0 3 gest_frame 0 , r_cdest 7 , r_w ! a_in 2+ src_frame
MO0 : 2, r_snrurce 1 , com_axt 2 ’

eSu 0 ! FLUSh_WNAMF _Calh
M0 ¢ dev_cmd o)

250 0 : ;

254 9 3 DISPATCH Fgnpx ,

M Q0 ¢ cmog_sp R dev_so & ,

259 0 3 UFF_ALU_UNT = UME (FFT_SHTFTEN ( S ) REV_MINUS CURRENT ( 7 Y ,
40 atu_in 2 , rand 3 st S5 alu_op | src_frame 0 , r_sourre 7

256 U KFaD TO pROX_MATA_D uSING UFF_ALY ATTH CURRENT ¢ 7 ) ,
MU : mem | mrt N Ap_ctr! 1 src_frame 0 , r_source 7

257 v ¢ CNN_LENEIR ¢ 32 ) ,

M3 len_ctrl & '

254 0 ¢ LOAn_agh ( CyYRRFaT 7 Y ) w[Th o ,

WUt gest_frame 0, r_Adest 7 , r_s 1 A_in v o,

259 0 @ LDUR_"ETY LFVFL_S_WFTIKEY « L VEL _S_RETUPN
4V 2 nac 6, Titla LEVEL_S_PETUPN s LEYFL _3_HF KM

289 y : ; ‘

241 0 : nOP
MY timina 0

26l 0 : ;

2hd vt I0OF
M 0 2 timinag 0O

263 0 3 ;

265 0 : afy4a 3

2hb U EMI%Y wNCALL ¢

270 U : PARSE _w_LNDAN_F¢ ,

M0 : gey_crg 121 , nh_ctrt 1

71 v ot OFF _8L UM o3 PAGSER S Gh_EYTFLR Y LEFT_SKHIFTFp

T 0 L d ) UR FuUMMAN (2, B ) ,
LV I alu_in 2 , no_ctrl 1, rany | 3¢ 4 alu_oep S
sU 1 sre_frame P, r_sSQlrre o 4 COm_2Xl & e

272 G LNaDN_AFF ([ CURNFNT (1 ) ) 9ITH JFES.T ,
MU aast_fpame Y, r_dest | , r_w | a_in 3,

275 0 ¢ LNAP_Aoh o FORRFLT (1 ) Y IETE AN,  L0WMUN (2 4, 6 ) Y,
149 ¢ nest_frame 2 , rf_dest | , r_w |} a_in 2 » src_frame
Q2 @, r_source h , rom_sxt ? .

274 W I)IdQﬂTCH_f\.le}CJJ
M 0t mac U, snac 1

274 0 :

276 U .3 EMT®RY SFj_JP_nh( ALl @ ’

281 U 3 UFF_ALU_U'l = 1PC REV_MTRUS CURREMT ( 0 ) ,

Moyos “jea_ctrl 10 alu_op | ‘src_frame % , r_source 0 .,

2R2 U LNAN_NFF ( CyYyexFRT ( t Y ) W[TH OFFSET ,

My 2 agest_frame N , r_dest 1 , r_w | o_in I,

2R3 G 3 LNAD_A0M ( FURRENT ¢ | ) ) WITH AON ( CURRENT ( 0 ) ) ,
M Q0 : dest_frame N, r_dest 1| , r_w | a_in 2 + src_frame
MYy 0, r_source 0

2R4 0 : LONG_GuTu NELGH3IQPHOUD_CA * NFIGHAURHOUD_CA
MV 3 nac & , livta METLHBORKOOUL_CA * METLHUORHOOD_ CA

2% 0 3 ;7

2R 0 : NOP
M U 3 timina O

286 U : ;

2R3 U ¢ NP
M 0 : timina 0
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.
v

AN e

ety LlalyL

PARSE _K_LOZN_Fp

Jeay_cmc 121 , mh_ctrel 1,

RESOLYe (L )

mem U , nag §y , smac b , dest_frame 0 ,
sl

336

r_dest 1
r o row | ’ F_etedl 0, 1_int , oan 1, Aa_in 1 , a
H
Uit oaergmulaTos b A Tv afy (o Wl (1 ) )
a_w } , »a_in Zz ¢ src_trame (¢ , r_source |1

’
PMOTVESTalE
rand 15 '

LOAD_NEE [ CUPKRFELT (0 ) ) “ITh afy ( COMMOM (2 , 0

nest_frame O, rf_dast v , r_w | on_in
iy

g o+ F_SPrurcs 0 , cor_ext 2

r

INoTvISTole

rand 1% ,

JFF_ALG_ulT = ary «0w (UARENT (0 )

2 » src_trame

alu_in 2 alu_on Il sec_trame ¢ , r_source 0 ,

LOAN ( &CC UL AT ) #{ T FFSET
a_» 1 , i?_i" $ ’
DIEPaTCH _ YL rniE g

Anac U, snac |

;

COMPTUANTON (ol e Te, 12 nTaTpetis 2ungFaseh
DATA GEWERAL F # P = FEICn MICRUCUDE GFWFRAJOR, REV, 6.0 (3/16/79)
A/71L/8) A[ 10:d3e) '

TNPUT FlLE: §F LEHAYRHNYD _CALL
AFIENT FILF: MFIARRCERIGH _FalL JOR

LiNe

—— s - —
LW N—=C X O B

Lo ~o W

0
21
’e
23
24
25

21!
2d
29
20
31
3
113

il s SOUKCE

u
0
v

P
<

Ccococococo oL OO COC T

< <

cocoCc co

e oo

)

1

/‘*A*li*itth0nratnonAiOxaarkq-tnbnottiﬁtﬁAttﬁk***kaﬁ#tiﬁtﬁtﬁotitti/

s/
HEA METGHgMeHyNL CALL

MY

/4 FIM( T N: Nispatched ta bty the neighborhnod call S-oo

/A Puenes SF, FP, pC, and ftlaas into the 12R hits
/A Peminnino at FP=1¢2R, drquments are pusShed onto
/x the user”s stacw. The code assumes that the

4]
/&

s/ n
.

call is well fonrmed and that the PED for the
call is tne same as the caller”s PED, PC

is ubgateg to point into the called procegure,

fssumes that the first 32 bits in the called

2/ orncedure are the initial stack top offsaet,
e '

Y CALLS: nrore

t/A

YA CALLF:y £Y: Lispatchsd tg tv tne neighborhood call! S=op,
s/ k

s/ THWPUTS: Tha instructior streams

A sCALL num_aras oc_ntfsel <ara_names>

1/ ~n avt_oo Iat names

s/ x

T/a nyTPRiITR; tew Proceriures kheayns expcuting,

3/

i/ EUTHOK TC

/A

1/ NATE: tS5/Feb/u0

S moAd L

Y

x/
*/
x/
®/
®x/
x/
a/
x/
x/
&/
x/
x/
*/
x/
*/
*/
~/
*/
*/
x/
*x/
*/
x/
x/
x/
%/
*/
x/

;/k..flﬁl‘liﬂ.t*“lli’tii!titiiiiﬁkﬁtitﬁii‘*kﬁﬁ"iﬁ*l*ﬂ*lil*iht*l.ﬁ/
s NULLAK

MACHKO SP_3AVE MEANS CURRENT(3) FNRMAC S
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314 v : MAC KN - SE_TYE e AGS CURRENT (&) ENDMACE
319 U o HACRE LOAD_LATA_TRAP M ANS
Il 0 @ WRITE _RHY FEBuM NEF_ALU_DATA COW_LFANAIN (0}
317 0 . CNPe ALY
34 L o MACTN NEF3FT_nata MeAnS Eanmage
319 U
32 0 /2 ChallL Cnes thig, MilCal{ regalves taruet and subrri;ts in¢
321 ul+
322 LC#* PLOSF X _Lual_EPL,
325 ULy AFF_ALNH_DUT = PaBLFR (T i _FaTeND) LEFI_SHIFTED( Y Nk Pr,a0M,
324 yhys Ul L_LFF LTAPLFTY WETH (,FESeT,
325 yfre+ LUbo_aN (TAGF ) NITe gy (PC.ADR),
320 OF 1w LUt GUTO SR Lk nRHONG (AL e M ToMBRRHGN ) _CALL S
27 nCswy
e 0
Bow vt o U
330 0 :ENTRY MEIGHBORHUNL _CALL:
331 0 .
332 0 : LGAUCACCIMILATOR) WITH JPOELFN(EXTENDED PPCODE) )2
333 0
334 0 : /4 Magk out sion extensinn, */
335 0 PFF_ALU_NUT = ACC AND COM_FF,
336 0 LUBDCACCHMILATNARY WITH QFFSET;
337 0
338 0 OFF_ALN_NUT = ACC LEFT_SHIFTED(S) OR CON_O,
319 0 @ LUAD_ACN (CuN_FFFFFFRO) WITH UFFSET,
300 v LUAD_LEN (CUN_FFFFFFAY) WITh OFF,
341 0 SUNRCE(UFF_aLL_LATA) TO JPN_RUS(DATA_TRAP)}
Jug 0
343 ¢ TuplvislBLE,
304 9 CISPATCH eRUX,
345 0 DGFF_ALU_NUT = LIT16(255) PLUS SP,
34 0 3 LNAD (ACCUMULATUOR) wlIH NFFSFT,
LY: W LUAU_LEN (SP_SAVF) alfH OFF(SP),
3an O 3 LOAD _ADIv (SP_SAVFE) wlITH AQN(SP);
349 ¢
380 0 TND[VISIBLE,
351 G @ PFF_ALU_NUT = ACC AND Cut_FFFFFFRO,
3Se u LUBD_OFF (SR_TMPY wW[TH UFFSET,
383 v ¢ LAD_ANy (SP_THP) WlTH U,
384 y : LUBU_LFN (SP_T™P) wiTh LF4 (FUM_FFFFFFAQ) CUM_LEMGTH (M),
555 U ¢ TF a0 _g .0 Fafu GNT0 MU_ARLS;
356 U '
357 U 3 DFF_ALH_OUT = DATAL_IRAP LERI_SHIFTED(Z) PLUS SP_TwP,
358 O 2 LAD_UFF (RP) WiTH QFFSET,
389 u : NISARLE _a0n _wRkT[E,
3A0 v 3 LOMG_LNINY ARG _Luny:
361 0 ¢
362 U NUT_ThTHb:
$63%5 U ¢ CUPY (CUPRFWT(7), CURKRFILT(N)Y,
364 U LUMG_CALL DESC_TN_PIRADESC_I0_ULP_PIR;
369 0 :
3k6 0 NFF_ALH_NUT = OWE LEFT_SHIFTEQ(T) PLUS SP_TmP,
367 0 LOAU_UFF (SP_TMP) WITH UFFSET,
368 0 @ LUAD_AON (SP_TMP) WITH AON(SP_TMP),
369 0 : LUAD_LEN (SP_TMP) WITH LEN(SP_TMP), CON_LENGTH(32,NEr),
3170 O TF LFi._LF_3%¢ THEM GOTU ARLS_PUSRHED?
371 v
372 0 :AKCG_LunpE:
373 G0 PARSF _X_LDAU_EPL,
374 0 RPESULVF (0);
375 0 : :
376 0 ARC_LUOP_1: )
377 v AFF_aLt_nUTl = 7pvg GR CuBRFYT(0),
378 ¢ SUNKELE (NFF_ALU_DATAY Ty JPU_BUS(LATA_TRAP),
379 0 : LUAD (ACCUMLATU®) ATIH AQN(CURRENT(0)),
380 0 CASE UM ALC_RTITE(G) MaSK 9992 POTATE(3);
a1 0 '
3RS 0 /% o/ TRDIVIS(ALE,
33 ¢ NFF_ALU_OUT = ACC ZERU_M1 XUR SP_AON.
SRy ¢ LUAD_ANN (SP_TMPY WITH AON (SP_AON),
8% 0 @ TF UFF_NF_P THEN GNTN MUT_INTRA;
3B6 0 ,
IR7 0 : WRITE FRNOM DATA_TRAP USING DESCRIPTOR SP_TMP CON_LENGTH{32),
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384 0 : NEF_ALII_OUT = NNE LEFI_SHIFTED(T) PLUS SP_TMP,
389 0 LUAD_UFF (SP_T™P) WITH OFFSET,

390 0 : LUBD_AON(SP_1MP) WITH AON(SP_TMP), ‘

391 ¢ LOAD_LEN (SP_TMP) W[TH LEN(SP_TMP), CON_LENGTH(32,DEC),
382 0 3 TF LEN_GT_32 THEN GUTO ARG_LDOP;

393 0

394 U SARGS_PUSHED:

3os5 U : FLUSH_MaME_CA(WE,

3% 0 NFF_ALH_NUT = LIT16(0) QR Fp,

39/.0 3 . LGAD_ANWICURRENT (7)) wlITH 0,

398 0 : SUURCE (OFF_ALU_DATA) Ty JPL_WNS(ERQY_DATA_Q);
599 U

40y 0 OFF_ALU_OUT = IPC PLUS 1ARRBET,

4ny 9 LUAD_OFF (TARGETY WITH OFFSET,

q0¢ 0 LUAD_AQN (TARGFI)Y wiTr ANy (TARGET),

ans ¢ @ S1aGE_P(C,

404 0 LUMG_GOTD NMCALL _EnD;

405 9 ¢ ‘

400 U /% | A/ NFF_ALUINAUT = DATA_IRAP XuP LOM_R00Q0000,

any ¢ LUBG_UFF (CUFRENT(0)) wWiTH uFFSET,

40s G 3 LUAU (ACCUMULATUR) o1 IH NFEFSFT,

4ng (¢ NISARLF _AgN_wRITTF,

41y v o LOYG_GOTN ARG_LUNP_13

gtl 0 3

4te U :MCALL_END: :

413 9 PEAD_PREFETCH USTMG NESCRLIOTNK TARGET,

dtyg ¢ @ LNN_LEWRIH(3E),

415 G 3 AFF_ALII_NUT = ZER0D (R TaRpe(,

d4te U LUAU_ANWCTAKGET) wTiY o,

417 v @ SUlinfe (NFF_ALN_NATa) TG JPU_BYSICHRR_PC);

418 U :

419 0 WETTF FRNOM [PC USINL UFF_ALU ATIH 5P CON_LENGTH(32), '
420 0 NFF_AL_NUT = LITLA(KGE) PLUS SP,

421 U LUAD_UFF (SP_SaVvE) wlITH OFFSFET,

472 0 : LUAD_AON (SP_SAVF) wlTH AUM(SP);

423 0 ¢

424 U ARTIF FrDw STURERACK_UATA HISTHG DESCRIPTAR SP CON_LEMNGTH(S2),
425 0 NEE_ALU_DUT = LITLIA(ICR) PLUS SP,

4?6 O | GAD_UFF (FPY wWITH GFFSeT,

427 0 NISARLF _AUN_WKIITF;

4°8 0 Co . R

429 0 3 PARSF _X_LUAD_EPC,

430 0 NEF_ALII_QuUT = PARSERISIRM_FaTeMDY LEFT_SHIFTED(T7)Y OLIIS FP,
431 0 ¢ SLOAD_OFF (SP)Y. 0w ]Tn UFFSET,

432 0 LCAD_ANN (S8Y s Th a0L(FP);

4335 0

434 Q BLSaA”LF _AgM_"mRITF,

4ty G NEFE_AL_TCT = LETLEa2FFR,) 1w 2FRA_VAL,

436 0 3 SUNUKRCE (DYFF_ALU_LS_1h) 0 MAME_BUSINAMF_TRAP),
137 U ¢ LUBD_LFI (FTURKEMT(N)) wWlTH LENCREAD_TRACING)}
138 ¢ 3

439 v LutD (CURKRENT(0)) WITH DESCRIPTUR CURRENT(H),
449 v 3 FIIRIGAT,SIGw), CON_LENRTH(32),

aar o 3 IF LRI GY_32 THENM GUTO DONT_FHCACHFE;

442 ¢

4n3 c 3 CeowinTIE FROM LENGTH(SP_SAVE) USING UFF_ALU wlTH SP_SavF,
444 Q 3 COM_LENGTH(3?2),

445 0 NFF_ALU_NUT = ONE LEFI_SHIFTED(S) REV_MINUS SP_SAVF,
440 0 LUAD_ANK(SP_SAVE) WiTH 0:

447 0

448 O SUIIRECE (NESCRIPINR CURRENT(0))

449 ¢ TO VESCHTPTUR_BUS{NAME _CACHE _O0{yAMF_TRaP)),
450 0 3 LOAD_ANNCSP_TMP) wllH 0;

451 o0

452 0 : NEXT_S_UP;

453 v

454 0 :NU_ARGS:

455 ¢ @

456 0 : FLUSH_MNAME _CACHE,

457 o 3 NDISARLFE _QunN_wWRITE,

4858 o NFF_ALD_uT = LITIA(0O) UR SP_TMP,

489 v LUBD_UFF (SP) WITH QFFSET;

46U 0 3

4hl 03 ,}”FF_DQH_WUT = LIT16(N) LR FyP,

4h2 U 2 TTSUURCE (NFF_ALU_DATAY T¢ JPu_oYIS(ERUX_DATA _G) ¢
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463 G @
4by O : NEF_ALU_NUT = TPC PLYS TAWGET,
4bs 0 LUAU_GFF (TARGLET) W[Th OFFSET,
dho U ¢ LUBD_ANN (TARGET)Y wWLT+ a0 (TaRGET),
4yh?7 0 3 STAGF_PC
4bs U 3
UkY U 3 RE AD_FPREFETCH USTHNG NDESCRIPINR TARGET,
470 U 3 FON_LEMGTHI3P),
471 0 NEF_ALYI_OUT = 7ERU GR TAPGF I,
472 U @ LUAD_ADHIEARGET) ~TIH N,
473% 0 ¢ SMKCE (FF_ALU_NATAY Ty JPD_SUS (TURR_PC)?
:;g g ; WRTIF FrOM JOC URIMG OFF_ALU WTTH SP CON_LENGTH(32),
470 O = OFE_aLit_duT = L1T16(64) PLUS 3P,
477 O 3 Ludy UFF (SP_savE) wlIH NFF3F]T,
478 0 LUAD_ADNS (SP_SAVF) «TTH A (SHI;
479 U .
4RO o W TTF Frlie STUSEIACK_DATA HISTWG DESLPIPTINR SP CON_LENGTH(32),
4R] 0 NFF_BLY_NUY = LITLIA(I2R) PIUS Sk,
yhRe 4 s L|_|'i'u_[JF1- (FP) @[ TH yFFeeT,
4R3 0 NESARLF _AUM_akTTF;
48y v
485 y 3 PeRPSF_¥_LOJU_EPC, o
4fhe U : CEF_ALY_AUT = PARSERC(STLHN_FaTEMn) LeFT_SHIFTED(T) PLYS FP,
4RT U o2 LUBU_UFF (%P) WITH GFFSET,
g4R4 O 3 l._.A.)_Am; (CP) W][Tn aNul{FP) s
4R9 0 : ’ ;
490 U NDUNT_EMCACHE: 4
491 0 WRITFE FRNM LENGTH(SP_SAVF) USING OFF_ALU WITH SP_SAVE,
492 0 : OFF_ALY_OUT = NNF LEFT_SHIFTFU(S) RPEV_MINUS SP_SAVE,
493 0 LUALU_ANN(SP_SAVE) NITH 0,
494 0 NEXT_S_u®, FON_LENGTH(32):

NPUT FllE: 729d.1_FTLELS
8JECT FILF: WFIRHALRPHNON _CalL,uR

IME N :SuUlinCE

330 0 : ENTOY WELIGHAURHAUDN_C2
3% 0 LOAD ( ACTUMULATUR ) @ITrm JPD ( LFN ( COMMOM ( 3 , 1 ) ) )
MG s oa_w } , o_in 3 , src_frame ¢ , r_source ! , com_ext
mu 5 , ipd_ectr]l b
332 0 & ;
535 v 1 OFF_ALU_UHT = ALCC AND COMMUGN € Add , 3 ) ,
o3 alu_in 2 alu_oo kb src_frame 2 , r_source 3 , com_ext ABA ,
336 0 @ LOAD ( ACCUMULATGR ) #[Th OFFSET
v 0 3 a_w 1 4, o_in 3
3% u 3 ;
338 0 : UFF_ALU_UUT = afC LFFT_SAIFTED ( S ) NR COMMON ¢ aBa » 0 ) .
LI VI atu_in 2 s¥ S alu_oo S src_frame 2 , r_source
MO : 0, com_ext JRa ,
339 0 ¢ LNAD_AQN ( £OMMON ( aRa , & ) ) »x1T4 OFFSET ’ R
M O : dest_frame 2 , r_dest 6 , com_ext 2Py , r_w 1 a_in 3 .
340 0 : LOAD_LEN ( CUMMON ( 3Bw , & ) ) ullH OFF , .
M 0 ; dest_frame 2 , r_dest 6 , com_ext @84 , f_w 1 1_in
M0 3 3, gab_ctri 1 '
341 0 3 SNURCF ( NFF_ALY_DATA | TN JPD_RUS ( NDATA_TRAP )
“ 3 jpd_ctel 7 gev_cmg 2R
341 4 3 ;
343 0 3 INUIvISToLE
MoJ ot rand 15§ '
30q y ot DTSPATCH F2nx ,
Moy o1 o cma_sn H gey_sn A ’
305 0 3 OFF_ALU_LNT = LT{te ( 2SS9 j #FLUS CUMMON (2 ¢ S5 )
ARV alu_in 3 , 1.0 , 1it]ée 255 aAalu_np 3 src_frame
M3 2, r_source S , com_mxt 2
36 v 3 LOAD o ACPOMubLa¥y® ) W[Th UFFSET ,
U ol a.w 1, o.in I
30/ 0 2 LOAD_ g™ ( CUPRENRT (3 ) Y w1y GFF ( COMMUN € 2 , 5 ) Y ,
My i aegt_ferame 0, p_Adast b3, r_w | Y_in 3, src_frame
A0 2, r_snurce 5, eam_ext 2 , dh_ctrl o ¢
348 v 3 LOAD_AGN f TURRFENT €03 ) ) wilTh Afy ( LOMMYN ( 2 , S ) )
MO 1 dest_frame 0 , r_Aest 3, r_w i a_in 2 » src_trame
Moy o1 ¢, r_source S 4 ror_ext ?

348
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350 0 ¢ IHUTVISTSLE
Mo 3 rand 15 '
351 U ¢ UFF_ALG_UYT = afC aMp (NaMON ( F4d . b ),
Moy slu_in ? alu_oo 6 src_frame ¢ , r_source 6 , com_ext B3 ,
352 u ¢ LN&R_NFFE ( FURRFHT { & ) ) alTr ufFSeT ,
M U 3 dest_frame N , r_dest o » f_w | 0O_in 3
33 4y o LNAN_AQN ( CURKFRT [ 6 ) ) W1TH 0
# G i dest_frame 0 , ~_dest 5 , r_w | a_in o
164 y ; LOAN_LEM ( CuRKENT C A ) ) wilTie LEw ( COMMOM ( o
354 0 1 4, 6 ) ) LNM_LFRATR (0 )
My 32 cest_Fframe 0 , r_dest & , Pr_w 1 1_in 2 , src.frame
W G 3 & 4 r_source h » com_eat TED len_ctrl 0 R
369 0 @ [F AUM_FN_0 THEY GOTu WD _ARES
MG test 4, polarity 0 rac 4 , lirtys  NU_ARGS
3SS v 3 g
3S7 ¢ 3 UFF_ALU_OUT = DATA_TRAP LEFT_SHIFTED ( 2 ) PLUS CURRENT (61) .,
M0 3 ivo_ctrl 4 sf 2 aluy_op ¥ src_trame 0 , r_source &6
556 0 ¢ LOAND_OFF  COMMON (2 , S )} ) wlTH OFFSFET , i
%" 0 : cdest_frame 2 , r_dest 5 , com_ext 2 , r_w 1 o_in 3,
359 0 1 DISABLE_ANK_wP]I ,
MU 3 rand 8 ,
360 0 : LONR_GUTU ARL_LNOP
M 0 : magc 6 , litld ARG_LONP
A U 2
$6e U 3 NI _IMIRA
$63 0 3 UFF_ALU_GYUT = ZFERDN 0OR CURRENT ( v ) , LOAD_OFF (
363 0 3 CURRENMT ( 7 ) ) AITH OFFSET , LNaN_LEN ( CURRENT ( 7 ) )
w0 3 alu_in 2 , rang 2 alu_op 5 src_frame 0 , r_source
M 0 30 , dest_frame 0 , r_dest 7 , r_w 1 o_in 3,
™M 0 : oest_frame 0 , r_dest 7 , r_w 1 1_in
563 v 2 wITH LEM ( CURRENT € 0 ) ) , LOAD_AON ( CURRENT (
563 0 2 7 ) ) wITH AQOM ( CUSKENT ( O ) D)
9 3 2, src_frame 0 , r_source U , dest_frame 0 ,
M0 3 r_dest 7T , r_w 1 a_in 2 + src_frame 0 , r_source 0 ’
d6d U ¢ LONG_CALL NDESC_TO_PTw# « UESC_TG_UTO_PTR
M 0 2 mnac 7 , litld PRESC_TO_PTR « NeSC_TO_ULID_PTR
iAa U0 3 2 '
360 0 3 OFF_ALU_UUT = OMe LFFT_SATFTED ( 7 ) PLUS CURPENT ( 6 )
Moo alu_ir 2 , rand 3 st 7 alu_op 5 src_frame N , r_source & .
3607 U : LOAD_DFF ( CURKFNT ( A ) ) wITh OFFSET .
M 0 ¢ gest_frame 0 , r_dast 6 , r.w 1 o_in 3
368 G 3 LOADP_AQN ( CURKENT ( 6 ) ) %]Th and ( CHRRENT ( o ) )
s U 3 gest_frame N , r_dast o . r_w | a_in é s src_ftrame
MU 2 9, r_snurce 6 '
369 0 3 LDAN_LEM { CURRENT ( 6 ) )} WI[TH LFN ( CHRReMNT (6
569 0 3 ) ), COM_LENGTH ( 32 , VEC ) ,
M. 2 oest_frame 0 , r_cest 6 , r_w 1 1 _in 2 , src_frame
MU 2V, r_snurce b , lten_ctrl 4 ’
370 0 3 IF LEN_LE_3?2 THEN LOTO BARGS_PUSHED
4 G 3 test 9 , pelarity | mac 4 , litd ARGS_PUSHED
T U ¢
§72 0 3 APL_LNUP :
373 0 : PARSE_K_LNAD_FP ,
i1 ¢ ¢ dev_gmag 171 , nh_ctri 1
374 ¢ 3 KFSOLVE (0 )
m U : mem U , nac 9 , smac 4 , cest_frame O , r_dest O
MOt , r_w ! y nh_ctrl | , 1_in 1 , o_in 1 , a_in 1 » a_w 1
374 0 ¢
76 U 4PL_LNUF_1 ¢
377 U ¢ JFF_atu_u!'f = ZFRN N CMKRREMNT ( u )}
[T alu_in ?2 , rang 2 alu_op 5 src_frame 0 , r_source 0
376 0 3 SOUPLF ( AFF_ALU_RATA ) 10 JED_Bys ( NATA_TRAP ),
M : jod_ctrl 7 gev_cma 2P .
379 U 3 LOAD ( ACTUMULATOR ) W Th afi, ( CURGEMT (0 ) )
X0 2 a_w ), o_in ¢ , src_trzme §y , r_source 0 ’
3RY 0§ 3 CASF Ny ACL_BYTFE 1 0 ) “aSx ey RyTaTe ( 3 )
M 0 : nac 3 srce 0 mask AH0n sc 4
520 G &
382 U & [MUIVISTELE
s 0 ¢ rand 15 ,
$B3 U : UFF_ALU_UUT = ACC ZFRO_HI xOR COAaMON (2 , 7 ) o
MU oz alu_in 2 oev_cmd 3 alu_op 4 src_frame 2 , r_source
M0 : 7 , com_ext 2
SAG O ¢ LOAD_AON ( CURRENT ( & ) ) WITH AON ( commMgn € 2 , 7 ) Y
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M 0 : gest_frame 0 , r_dest & , r_w | a_in 2 , src_frame
M0 3 2, r_source 7 , com_ext 2 ’

3A5 0 : IF OFF_ME_O IHEN GOTO RNI_INTRA
M0 : test b , polarity | nac 4 , 1itd NUT_INTRA

38 0 @ ;

$A7 U ¢ WRITE FROUM NATA_TRaAP USING DESCRIPTOR CURRENT ( 6

3RA7 G 3 ) CON_LENGTH ( 32 ) ,

M 0 : mem 4 jodoctrl 4 db_ctr! 0 src_frame 0 , r_source
M0 2 o len_ctrl b v

386 U : OFF_ALU_OUT = OME LEFT_SHIFTED ( 7 ) PLUS CURRENT ( &6 )
MO s alu_in 2 , rang 3 st 7 alu_oep 3 9src_frame 0 , r_soureq &

389 0 3 LNAD_NFF ( CURKENT ( 6 ) Y WITH OFFSET ,

M 0 35 dest_frame 0 , r_dest o , r_w | o_in 3 .,

300 0 : LOAD_AQM ( CURREANT ( & ) ) WITH a0 ( CURRENT ( & ) 1 ,
M 0 : cest_frame 0 , r_clest & , r.w | a_in 2 o src_trame
MU 3 0, r_seurce & ’ '

391 U ¢ LOAD_LEM ( CUPKFNT ( 6 ) ) wITr LEN ¢ CURPENT ( o

391 U 2 ) ) . CON_LFNGTH ¢ %32 , DEC )

MU : agest_frame 0 , r_dest & , r.w | 1_in 2 ¢+ Src.frame
M0 0, r_source & : len_ctrl & ’

392 0 : IF LEN_RT_32 TrFfh uN10 ARG_LUNP
M0 : test 9 , palarity 0 nac il ., 1ity QAG_LUDF

ez 0 @ ;

394 0 : APGS_PUSHEUL

395 0 : FLUSH_MAME_CACH ,

M 0 ¢ gev_cmdgd &N

39 U 1 URF_ALU_OUT = LTTYe ( 0 ) R COY4nN (2 4, 1 )
M0 alu_in T , 1 A8, 1itle O alu_op S src_frame
M0 2, r_scurce | , com_ext ? ,

397 0 @ LNAD_AQM ( CuURKENT ( 7 ) ) WlTh ¢ ,

M 0 : gest_frame 0N , r_dest 7 , r_w | a_in 0

398 0 : SNURCF ( OFF_AL'I_MATA ) N IPN_RUS ( FENX_DATA_N )
MU : jpo_ctrl 7 rand 12

98 0 & ;

409 ¢ ¢ UFF_ALU_U!'T = [BC wFLUS CUPKRFLT ¢ 1 ) ,

WY jpo_crr!) 10 alu_oe 3 src_frame 0, r_source t ,

401 © 3 LDAD_NFF f CURKEWT (1 ) ) J1TH UFFSET
Wt ciest_frame M, r_Aest |, roe ]l o_in 3 .

ang 0 3 LOAPR_AM ( CUulHEEAT (1) ) #1Th aCn ( CHRRENT (1 ) )
M U 1 nest_frame N, r_dagt | , r_w 1 a_in Z ¢ Src_frame
AU 2 Uy r_source | ’

3045 0 STaGE_eC ,

AU 3 uev_cma 172,

4Nd U ¢ LOLG_GCUTU wrabL_knD
MU o nac b , Titla  NCALL _FuD

mg 9 o ;o T T o :

106 0 : OFF_ALU_UUT = DATA_TRAP x0OR COMMOM ( ACAd , 3 ) .

M0 3 jed_ctrl 4 alu_op 4 src_frame 2 , r_source 3 , com_ext 33 .

407 ¢ 2 LNAD_OFF ( CURKHENT ( D ) ) WITH UFFSET ,

M0 : dest_frame 0 , r_dest 0 , r.w I o_in 3

iN8 0 : LOAD ( ACCUMULATQOR ) WITH OFFSET ,

MO0 : a_w 'l , o_in 3

109 0 : DISABLE_AON_waR] ,
M0 : rand 83 ,

910 0 ¢ LONG_GOTU ARG_LOUP_1
MU : nac 6, litld ARS_LOOP_|

410 0 3 7 ’ ' ’

412 0 3 NCALL_EML 3 .

413 0 : RFAD_PREFFTCH USING ULESCRIFTUR CURKFNT ( 1 ) ,

M U 3 mem 7 db_ctrl 0 src_frame 0 , r_source 1 ,

414 u ¢ COM_LFNGTH ( 32 ) ,

M QO ! len_ctrl & v

415 0 ¢ UFF_ALU_UNT = ZERN OR CURRENT ( 1} } ,

M0 e alu_in 2 , rand 2 alu_op S src_frame 0 , r_source |

dlo U : LOAD_AUN ¢ CURRENT (1 ) ) WITH ¢ ,

MU : dest_frame N , r_dest 1 , r_w | a_in 0, .

117 0 : SOURCE ( NFF_ALII_NDATA ) TO IPNR_RUYS ( CURR_PC )

M 0 : jpa_ctrl 7 asv_cmd 124

17 0 s

419 U ¢ GRLITE FRUM TpC HSTNG NEF_ALY @)TH (NMMON ¢ 2 , S

119 0 1 ) CN_LFRGTH ¢ 32 ) , .

MU mem 4 jnd_cted 10 dh_ctrel ) src_trame 2 , r_snurca
W 035, com_evt ¢ len_ctrl & ’

120 0 1 UFF_ALu_uill = LIT1s ( 64 ) PLUS (OmMOM ( 2 , S ) ,

oo alu_am 2, ) 0, Dyt LA A alu_co ¥ src_trame
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1 U 2 ¢ , r_snmurce S 4, com_axt 2 ‘

171 U ¢ LNAN_NFF [ CFURRFWT € % Y ) [Ty OFFSET o
NG 3 gest_frame 0, r_dest 3, r_w | a_in 3 .

122 G 5 LOAD_AUN ( CURRFNT (3 ) ) +pTh ANl ( LRmmgl ¢ 2 , S ) )
M ¢ : gest_trame 0, r_dest 3, r_w | a_in 2 , src_trame
-0 1 2 , r_source S , com_ext ?

422 ¢t

424 U 1 #PLTE FPO* SIOKFoa(W_PAaTa USING LFECKRTIPTUR FUMMON

324 U 2 U e ¢ 95 ) UD_LERGIH € 22 ),

M 0 1 mem 4 jnrd_ectrl 1 Ap_ctrl 0 src_frame ¢ , r_source
My + 5 , com_ext 2 len_ctrl o ’

129 g ¢ UFF_eby_Jdll = LT0ts (128 ) PLUS CQinke (¢ S )

“m 0 alu_n T, 1 8 14tk 1¢R alu_nrp 3 srcqfrarnp
M40 3 e, r_saurce S , com_ext 7

20 U 3 LNaD_DFF ( fuditg (¢ o b ) ) WTTH NEFRET , .
4y : uest_*frame 2 , r_dest | , crr_ext 2 , r_w | o_in 3 .

27 v opowlotdple_ann_ab|
m 0 rand 8

27U

429 0 1 PAeSE_a_LTal _Fi,
4y 3 wev_cma 121 , nh_etrl | ’

1le U ¢ OFF_alu_u'tl oz 2ARSER (S f._gX1Fen ) LeFT_SHIFTFY

3G 4 o2 7 ) PHUR CoMehe 62 . 1)

M0 alu_in 2 , no_ctrl 1t , rang | sf 7 alu_op 3
M 0t src_frame 2 , r_source | , com_ext 2

431 0 : LOAN_NFF ¢ COMeDiv L ¢ » S ) ) wl[H NFFSET , .

MU : gest_frame 2 , r_dest 5 , com_ext 2 , r_w I o_in 3

432 0 LOAN_AGM € CUMMON ¢ 2., S )} ) wLTH AUN ( COMMON (2 , 1 ) )
MU : dest_frame 2 , r_dest S , com_ext 2 , r_w 1 @8_in
M 0 ¢ ¢ Src_tftrame 2 , r_source 1 , com_ext 2

432 v 1

434 0 1 DISABLE_wNN_sR] ,

MU rand A,

435 0 : OFF_alu_ull = LTito ( 22FF83 ) 0Ok (NMMUN (2 , & ) ,
MO alu_inm 3 , 2 0 , 1itlh FFRy alu_op S src_frame
M g 1 ¢ , rosource b , com_mxt 2

43 U 3 SNURCF ( NFF_ALY_LA3_1k ) TU HAMF_ByYUS  NAME_TRAP ) ,
MUy @ nhr_ctr] wu dev_cmd 117 .

437 0 1 LNAN_LEN ( ruRxBT (0= ) ALTh LEy ( LOMMDN (2 , 6 ) )
MU ot dest_frame N, pr_Aest ), r_w 1 I_in 2 ¢+ src_frame
M0 3 2, r_source h , com_ext 2

437 0 ¢ ; .

439 0 LNaD ( CURRFNT £ 0 ) ) WwiTrh DFSCRIPTUR CURRENT ( 0 ) ,

T om oy 1 aest_frame 0, r_-dest 0 , r_w | » a_in 1 , o_in 1|
S VE S DS L Ap_ctel 0 sgre_ftrame y , r_source 0 ,

41y 5 3 FTu ( #TGHT , SIGN Y, COM_LEMGETH ( 32 ) ,

My ot rand S e Yten_ctrl & ,

441 u o3 PR Lo RT_42 Tufn 5019 NuN]_EMUALHR
Moy ¢ tes* 4% , palaritv nac 1 o lith  DUNT_ENCACHE

4a1 ¥ @ :

Ad3 U 3 WPLITE FRUM LENMGTA { CURBENT (5 ) ) USINL OFF_ALU

443 y 3 A4TTH CUPKFT C %) ,
4 0 : nem 4 jed_ctrl %~ , spee_frame 0 , r_source 3
4w s dan_ctel ) src_frame 0 , r_source % ,

attd 0 3 CNG_LFEWSTH (32 ),
Yy 2 len_ctrl & ’,

4n% g 3 UFF_alU_uUT = UME LEFT_SATFTED ( S ) REV_MINUS CURKFENT ¢ 3 1 ,
LI U alu_in 2 , rana 3 sf 5 alu_np | src_frame 0 , r_source 3

Yo U s LOAD_AQM ¢ CURRFNT ¢ 3 ) ) N[TH o ’

4 0 : dest_frame 0 , r_cdest 3 , r_w 1 a_in 0
440 0 1+
448 0 3 SNMURCF ( NESCRIPINK CURRENT ( ¢ ) )

My : dh_ctrl U src_frame 0 , r_snurce 0

qag y 3 1IN0 NESCRIOTINR_BUS ( NAMF_CACHE_O ( NaME_TRAP ) Y ,
M 0 1 Adev_cmd 44 , nh_ctrl 2 ’

4S50 u ¢ LNAN_ADN [ CURRENT (A ) ) AlTH o
MU ot aest_frane 1, r_Adest o, row 1 a_in U

450 uv 1

4S¢ v 1 GFaT_S_N¢
MU 3 gev_c*d LPJ , nb_ctrl 1 4 ne_cterlt t, nac 6, 1atid
R BRIV FrOpLdys _2d0y « PLiSp _1A_RIT_NP

45 v 1 :

dS4 4 o3 {0 _ALNRS

455 L 2 R uRp_mAnE _Cafe
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v ot asy_cma ol
457 U 1 UTSBLIE _aly_nR]l
Y . rand 8 '
458 U 3 UFF_ALU_UNT = LTVts (0 ) JP CURRFWT 6 ) ’
M0 3 alu_in 3 , v N0 , Titla n alu_op & src_frame 0 , r_source &
4S9 L LOAD_NFFR ( CuMMnN (2 , S ) ) wTiH NFFSET i
M40 2 aesr_frame 2 , r_dest 5 , com_ext 2 ; r_w | o_in 3
459 0 1 ;
461 b 1 OFF_ALUu_u!IT = LTITl6 (0 ) QR CUMADY ( ¢ , 1) .
MU alu_in 3, 1 0, 1it)e 0 alu_op S sSrc_frame
MG : 2, r_source 1 , com_ext 2 ,
462 ¢ @ SNURCF ( NEF_aLd_nata ) 10 JPO_RuS FunNx_pata_n' )
Mo jod_cte! 7 rand 1¢
462 0 : ;
464 0 JFF_ALU_UUT = [PC PLUS CURRFNT € 1 ),
oy 4pd_ctrl 10 3lu_op 3 sre_frane 0 , r_source 1 ,
465 0 1 LNAD_NFE ( CUPRENT € 1 ) ) W[TH CFFSET
MU i aest_frame 0 , r_dest | , r_w 1 o_in 3,
4bo 0 1 LOAD_AQN ( FURRENT ( L ) ) WITH a0w ( CURRENT ( 1 ) ) ,
M G : dest_frame 0 , r_Aest | , r_w 1 a_in e » src_frame
40 4 + r_source 1 '
467 ¥ : STARE_PC
40 dev_cmn 172
467 v 1
469 0 1 FAN _PREFFICh USIMG DFSCRIFTUR MURKFWT (1 ) ,
M0 7 mem ] obh_etel U sec_frame 7, r_sgurce | ’
470 0 T CTG_LFERIH (22 ),
MUl den_ctr! A '
471 v o2 DFF_abu_utll = ¢FD fge CUnRE'] 1),
My 2 slu_in 2 , rany 2 alu_op S src_*frame 0 , r_source | v
472 U 3 LDAD_ALM ( CQRRFGT () )Y Y 9 Th g , :
Moy i dest_frame 9 , r_dest 1, r_. | a_in o .,
473 6t BNURLE C NFE_ALO_NATA ) 10 JEN_ays ( CyRK_PC )
MUl ypactet 7 dey_cmet 174
475 6 o
479 L3 WRITE Py TrC US1 R NEF_ALY #[TH CNaMubt (2, S
WIS U ) CPE_LFufRIM 32 ),
G s o mem 4 jot_ctrel JU agk_cterl 1 src_trame 2 , r_snurca
PVl 3, com_ext 2 len_ctrl 5 ’ :
d470 0 3 JFF_ALL_ub'T = LTIVa | ot ) PLUS CO4MQN ( 2 y S Y,
Moy alu_in ¥ , 1 n , Yirle by alu_on % src_frame
4L 1 2, r_source S , com_ext 2 ,
477 0 2 LNAD_NFF  CURKEWT (% ) ) SITH UFFSET
10 7 dast_trame 0, r_dest 5, r_w | o_in 5
478 0 LNAD_ALN ( CUBRFLT 0 T ) ) [T A0, ( COMMUN € 2 , 5 ) )
9 1 oest _feame 0, r_Rest 3, r_s | a_in 2 ,» src_trame

2 r_sturce 5, mom_ext 2
] - < -

974 0

189 6 PR Te FOUY SIMaSgscn _NaTa GSM, SESC2TPTGR CUMMAR
R w8 L2 005 0 LD LFMrH (e ),
vV 3 mem u jra_ctrt du_ctel! Y sec_frame 2, r_scurcae
Ul 3, com_erxt 2 le~_ctrl - ’
R 0GR At oz LT e (2 ) PG CoMan,, g v 5 )
S U glu_y~ 3, 1 0, T3¢k (2R aln_np 3§ src_frame
Vv b o2, e_srurce S, snm_ext D ’ )
VA2 U 3 LNWD_PFE  CuMally (2 , | ) ) «TI4 OFFSET , .
MU oumst_frame 2, r_dest | , com_ext 2 , r_w | op_in 3o,
IRIG 1 OTSABLE_ANy_.®B]
M0 ¢ rand A
4RI L : ;
1RS 0 PARCE_a_LDaR_Ff¢ ,
MO dJevoemd 121, nh_ztrt 1,
48 U ¢ UFF_ALU_OUT = PARSEF ( SIGN_EXTELD ) LEFT_SHIFTFUL
1RG0 2 (7 ) PLUS COMMOW C & 4 1 )
[TV alu_1n 2 , mo_ctel t , rang | st 7 alu_op 3
ANV src_frame 2 , r_source | , com_ext 2 ,
4R/ 0 1 LOAD_OFF ( CoMMON {2 , 5 ) ) w1TH NFESE] , i
M G i dest_frama 2 , r_dest S5 , com_ext 2 , row | o_in I
488 U LOAD_AUM € COMMOM (2 , 5 ) ) wmllH 20N ( CUMMHN.( e 1))
M0 i dest_frame 2 , c_dest S5 , com_ext & , r_w | a_in
Moy o2 € , src_frame 2 , r_snurce t , com_ext 2
488 0 3
490 4 pOWT_CnLracHF o
491 U r WPLTE FPULA LEMLTH ( CURRPEMT (3 ) ) uUSING UFF_ALUL
4L U T CRERF LT (% Y,
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351 352
UL mem G jod_ctrl A , src_frame 9 , r_source 3}
40 oab_ctri ] src_frame y , r_source 3%
49¢ 4 1 OFr_slu_ UMD = une LFFT_SpleTeD (S ) REV_MINUS CURKENT ¢ 3 )
L U alu_ymn ? , rand 3 sf 5 alu_op | src_frame A , r_source 3y,
495 ¢ 1 oLoap_AuM ¢ CuReEnY (% ) ) LT 6o,
oy 1 pest_frame 0 , r_sSest 3 , r_w | 3_in (/-
40U Gt FAT_R_NF , (08 LFNCGIK ( 3¢ )
@ U 2 aey_cma 12¢ , nh_ctrl 1} , n_ctrl 1, nac A , Titld
moU ot FMHLATF_2uly * PASSE_LA_RIT_0F  , len_ctrl o
494 9 :
494 ¢ @
OMPTLATTON CoMELETE, 3¢ 3TATEMENTS PROCFSSED
NATA GENFRAL F m P = FETCH MTCRUCUNE LFNFRATNR, REV. 6.0 (3/16/79)

&/6/81 AT 2:34:19

INPUT FlLE?® LEVEL_S_REI'IRN

NBJECT FTLF:

LikE

1
@0
ny

Lad
145
30y
310
36
33
514
339
549
3
suag
313
344
515
3o
yay
sus
jay
590
351
352
3%3
35y
iS5
iSo
357
iS¢
559
360
361
ke
5h>
556y
365
sho
307
$he
369
57
371
37¢
375 1
574
374
376
377
374
3719
3”0
3A]

ccoccocao g

b -~ C O CO T DL E DO C O CCCTOCCC

- e b b s e
AN 00

LEV

NCISUNIRTE

FL_S_HETHRNM . NY

x/
*/
x/
x/
x/
x/
x/
®/
x/
x/
*/
%/
x/
*/
x/
x/
x/
x/
®x/
*/
*/

1SN0 LL1ST

tSIMNCLUDE FROY_INCLUDFESIFRAME,UFF

$ENO LIST

SRINCLUDE FRAUX_THNCLYUFSILNMMON _REGLISTFRS

sfNn LIST

ISIMCLUDE FROX_TNCLUOFS24ACRUS

:SN0 LIST

SSLIST
:/nﬁnlAtnaaaiantﬁtuhhinht*ihg**tga*Qqtﬁﬁntk*tﬁtiktx*tttit&kiitﬁ*ttﬁtt*ﬂ/
/%

A ILEVEL S RETURN

/A

3 /% FUNCTINN: LEVEL S RETUPN implements the RETURN

s/ u SeNp, The current stack frame 13 popped
s/ from the damajn stack, Tf the call crnssed
$ /1 4gmaine, all cdomain crossings are reversed.
e Tf the call was software to software, when
s/ the nld state is restorerd, S-op axecution
i/ continues, via wEAT_S_NP, 1f the call was
i/ microcoge to software, when the nid state
S/ is restored mijcroexecution continues, via &
s/ microreturn in lnvoke_sianaller and

HYR saved microstate iS restored from the secure
YA atack, any a secure stack frame is popped,
VR

1k MUTE Tris 15 tne intermadiate form,

2/

HE TuPyTS: RETURE 5 oo

s/

s/ NUTPLITS : State hefore call is restored

1/

®x/

:/hﬁitk&h.tﬁl}kin’ib!hhltiiQAik*AﬁkﬁAﬂkii*ktkﬁk*ﬂﬁitttkiint!*i*ttti**i/

Ho TN

H HACEN TPt Mo ARG CUPRENT(1) ENDMAL
: ML N Syve N _SE_ e A S CUPKFIWT_3 FinDMAC !
: LN RaVED_Fp_ e Ay S FUCKELT 4 ENDMAC S
: MACHN SLVEN_PL_ YeanS  CuPRFNT_S FNDMAL !
H Vafwle CALL TYFF MEANS TuRFFNT_T7 FiDWiac:
: Nt Cul L_iYPF Nie AR S PR RENT(T) FnDMAC:
::pabc

H /x

: x racoyver_return_infol);

: * [F .call_tyoe.,veiahhorhnod_Call = Yes THENM

: . FP.oftset := .saved_FP.;

: A SP.oftset := ,saved_SP.; )

: A start_prefetch? %% Usina .saved_PC., of course,
M &

NEYT _S_UP;
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3”82 1C: + FLSt

3Ry 10 * If .call_tvpe.nlo_penaina = Yes [THEN
3Ry 1C: * GuTU HLGPHFEMTER;

325 1€ * FLSE

380 if: * RFPEAT

3a7 A .abhandoned_FP, := FP;

‘3R8 |C: A FP.offset := .saverd _FP.}

389 1C: ] SP.oftsat := ,saved_SP.; ,
390 1C: * WHEN ,call_tvpe . XDC_Tncoming 3 Ne LEAVE}
3oy 10 * leave_domain( ,abandoned_FP, )1
3e2 1C: » recover_return_info();

395 1C: * EMU REPEAT;

394 |C: * FND TF:

395 *+ EMy |F;

590 IC: * restore_macro_state()’ )

377 I » SHE% ,call_tyme.sigral = Yes GOTY signal_retuen_path}
598 1C: “« start_prefetch; Y% Usina .saved_PC,, of ecourse,
399 1C: A 4FxT_3_NP7p

40u "

401 11 %/

4aeg 1 :

ans 1 Iz

404 103 * [+ shayulu.be ngted that .saved_PC., .saved_SP., .saved_FP,,
4ns 1C: * and .call_tvoe, are all sat up hy the initial call to
4o 10 * write_return_info,

4n7 10 */

4ra 1 3

409 1 RPALF

4190 1 Lot

411 1 $ENTRY LUVEL _S_RETUPYN:  s+negins in _CUMMON®/

412 1 3 /tenters here with saved.sr in Ebor,

413 1C: CPC and control flasas in ACCr/

4td 1 2 .

415 1 /eChneck fpr Meighborhoond returns/

d4te 1 ¢ /xi a,, full ¢call hbit mot sat *»/

417 1 /2Pecover saved FP a/

418 1

419 1 ¢ NFF_ALH_NUT = PNF LEFT_SHIFTFU(T) REV_MINUS FP,
429 1 PEAD TN SAVEN_FE_ USING OFF_ALL WITH FP,

421 1 3 CUM_LENGTH (32),

42¢ 1 s CASE (M ACC_RYTEC(4) MASK a0ia ROTATE(V);

423 1

424 1 3/x0n/ /xRead - tar Prefetch and lomg CPCay

4’5 1 R

4lo 1 ¢ OFF_ALM_NUT = ACC PLIIS PC,0UN,

427 1 : READ_PREFETCH N3TNG NFF_ALL WITH PC.AON,

424 1 SUIIRCE (OFF _ALU_DATAY Ty JPu_B!'S (CURK_PL),

429 1 GUTO UHOID_RTN:

439 1 ¢

431 1 3/xta/ /abor Neall return sa o0g to full call cases/

43 1 /% ang gat cal) flags into CALL_TYPE,n/

4%3 1 /xfat CrC (accumulator) into SAVFD_PCw/

334 1 3 /&

435 10 # FULL_Rt TUPH 18 an entry oaint for invoke_callsrs_gsiansller,
4o 10 IV

47 1 sFNTHRY FULL_HFTHEM:

TR T-T B

43y | /aCegt call flaog a/

440 1 NEF_ALY_NUT = LITiA (BACK_FLAGS) RFV_MINUS FO,
a41 1 3 PEAL 0 CYRRFNT_7 USTHA NFF_ALH WITH FP,

4he 1o CUM_LEe™GTHI3R):

4n3y 1

CALL /2Sem it the irame nas a WG oending, if it does let WLG gode
any 1C: hangle thinas 4/

fdo | _

447 1 = NEF_ALY_NGT = NLF LEFT_SHIFIFDIL) AND CAIL_TYPF,
44% L TR OUFF 20 THE L LOIN CoMIT e _RETUKRNG

406

Q89§ LM G 600 P heRteaTek,;

- B B

48¢ | CUuNT Ve _RF ety

455 1 =

554 1 oz YEF_ALV gt = ALE Y UL

185 1 . Lispy_aFF (RaVEP_PCY WITr aFFSL T,

4%¢ 1 VoRuoaln (TLVET O ) v T ws
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DA S
4S8~ ALY _F i e,
aSe "va_/‘l_l'_"ul < F‘_H-»_,‘)n‘L/\ N LN i_b,
RELEVE L2 _GFr 0SaVMen <0 )T L FFES:T;
ko]
Gke } /aStragh tre cyurrent F; juayk/
T T B NFF_ALH_JUT = LITL6( 0 ) UP FP,
tha ]t tOBY _UFF ( ARANDNKEU_FP Y WITH UFFSET,
thy 1 3 TLUAU_BMG( CAHANPUNED _FP ) WITH 0;
tho 1 3 ‘
67 1 NEF_ALIL_OUT = LLITL6(0) UR SAVEDN_FP,
[T I LURD_OFF( FP ) wllIH NFFSET,
VRGO LU LR (FP) WITH LTTERAL (CUM_LEMGTH(3?2)),
479 1 : DISARLF _AQM _WHITE;
R N -
472 1 : CRE_ALU_NUT = LLITLA(N) UR SaAVEN_SP,
475 1 LUuAD_UFFI SP ) aTTKH NFFSFET,
17Ty Y PLISaPLE_aut_WKITFE;
KT THE B
i7To | 3 ZaCal L_IYPF is current?+/
477 1
478 L e NEF_ALU_NUT = LITLI6( xDMN_THCUMEMNG ) AND CALL_TYPE,
473 .1 3 TUApL BCTUMDLATUR ) WITH UFFSET;
ary 1 s :
[TE 0 T NEF_aLL YT = ACC 0w CPN_U,
4R 1 TF UuFF_e_0 ThEn GOIN YGC_DuME?
WMy ]
asy ] orepr B
L T B POYL_CALE 2 )0RALY _SUPEDR TR AVF _NEMATY S
R > T B )
R s/ e FLONE G XF IR TLFOGRSATT LN
qRA4 1 1/ Save grea forrat ig:
TR B FH =42 pPealy Fregll FP=9 FpP=|28
RACEVEND BV Flaus Flaas Pe [ FP
491 1 3
492 1 DNIRPATC EROY,
494 ) ArF_rpdi_nu? = LITIA(RANKA_UlLO_oP) RFV_MININS FPR,
494 1 = Beag N FoOX_DATA_0 NSTREG NEF_ALYU WITH FP CON_LENGTh( 32 )3
495 @ .
49% 1 OFF_ALR_NUT = LLIT16(RACK_uLO_FP) KEV_HINUS FP,
497 y @ READ 10 3aVeR_FP_ USING NEF_ALU ALTH FP CUN_LENGTHI 32 )3
498 1
499 1 MEF_ALU_NUT = L1ITi6( BACK_NLD_PL ) REV_MINUS FP,
300 1 s Pety 100 ACCUMULATLR MSTARG OFF_ALN WITh FP CON_LENGTH! 32 )3
nyoio
;na 1 : NEF_ALU_OUT = DwF LeFI_SHIFTIFpP(Y) REV_MINUS FR,
N5 1 : PErY TN CALL_TYPF_ USIML GFF_ALU wITH FP CON_LFNRTH( 32 ),
LLEVI B GuTy FILL _PETURH::
50% 1 @
SN 1 YLl _DPotips
2071
PLLE R PUMG_CALL CALL_STaTe*nf Tyl _=ACPU_STATE:
509 4
Sty b PRE_ALD_NGT = LIT320 3TGMNal _HIT ) NK CON_U,
St L : FLao o agrmul aTyP Y #{TH 4FESET;
51¢ 1
51> 1 Tt _UFF_POPEFETCH,
Ste oy VRFR_ALU_AgT = AL AAD CaLL_VYrF,
51501 TE GEF_e_" THEL LMD SCF Y ARE _iF THEN;
Sto 1
517 1 : /aPrepare preftetcherty
518 1
519 1 3 OFF_ALU_OUT = ZERy uR SAVEN_P(C, -
520 1 SLURCE (AFF_ALU_DATAY TU JPD_BUS (CURK_FC),
521 1 : LUMG_LOIN TWVUKE _STLNAI LFR*STGMAL _RETURN_PATH;
522 1 : B
523 1 :SUFTWAPL _RF | UKNz
524 1
525 1 : LUAU_AGN (SAVED_PL) WITi aNn (PuP);
526 1
527 1 : NEF_ALU_NUT = ZERU UR SAVED_PC.
528 1 : SUURCE( NFF_ALU_DPATA 3 [N IPD_AUS{ CURR_PC ),
529 1 : READ_PREFETCH DSING DESCRIPINR SAVED_PC,
530 1 : LOAD_AON{SAVFU_PC) wIlH 0,
S31 1 ¢ LOMG_GOTH SOP_ENTRIES*NXT S_0p3;



53¢
533
534
535
53%6
537
5138
539
540
541
542
543
544
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WJeCl

LME

PLY
41t
41y
I
fob
a2y
el
421
far
4?2
T
4re
42¢
14
427
4
4724
it
1249

479
4y
q14a3)
M

i i
4y
A
qne

a
1

4a¢
qa7
¥
4N A
M
ug
459
A
45y
1S5¢
454
>
455
L
4Se
4So
4SE
A
457

8]
460
]
Qhg
PR

i

H
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FuNXx_UATA Ok

BIASFU_LENGIH CUN_LENGTH
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358

ZFKN_VAL,

357
INHOUD_RTN:
H DISARLE _AUN_WRTTF,
: ACK_FBDX_DATA,
: OFF_ALU_OUT =
: LOAD_UFF (SP) WITH UFFSET;
: DISARLE_BUN_WKTIF,
: DFF_ALU_DUT =
: LUAD_GFF( FP } WIIH OFFSFT,
: NEXT_S_UP;
tEND
ILb: 211 1I_FTLELA
FILE: LEVFL_S_RFI'IRM ., Db
sSutinCe

BEGTN
EMTRY LEVFL_G_RFTURM 1
UFF_ALU_UUT =

alu_in 2 ,
y r.source | ,

rand 3 sf 7
com_ext 2

$e ex wx #c 2e es ee o=

mam 7 ab_ectr) |
SNURLF  NFE_ALI_NaTa )
ijnd_ctrd 7 gmy_cma (24
GAID HROGR O
nag 4 , iit®

e @r Be B+ 4s Ge B3 se A% S0 20 e

Rl _]f\l»;_,( Tiy

’

ENIRY FILY _TpTufe

UFF_alU_uttl = LTl1o (
alu_in ¥ , 1 0

¢ s P_Sscurce t ,

s ®s ee ve e ey

ineem | mA 15 ar_ctrl 1

COGLFRRTR 7 32 )

len_ctrl %

i

GFF_Alty_uif =
alu_in 2,

IF NFF_Fu_0

tast & ,

’

LONG_GUTL s ¢ » RFEM|FK

nac b6 , litla MLk

’
CPETIMGF _RETURL
OFF_aly_ul!l = ar(
alu_ir z alu_on S
LOAD_PFF [ CUR¥REHT (0
Jest_*frame 0, p_dest 5 ,
LAaR_Agts ( CyPRrEyT (R
jast _frama N, r _Aagt S ,

rand ¥ sf |

pnalarity N

“r ma 9% es en sn 64 a4 be as Be

e v 0-

’

Alr _BERUY_NAaTs

dev_cry 111 ’

OFF _alij_uty = E3UxX_DATA
alu_in 0, te] 1S

r.sourca 0, com_axt 4

e we 64 24 ee e0 ar

[Fel

dest_frame 0 ,

’
DFF_ALU_LUT 2 LTite (
alu_n 2, 1 0,

r_rdest 3 ,

4 w1 82 es mm ws es

REAND_PRFFFTCH USING OFF_ALU wllH COMMON ( 2
src_frame 2 ,
(N JPP_RyS  CURR_PC ) .

UME LEFT_SHIFTEN ( 1)
alu_op o
THE FUTU COYTEMUFR _RETURW
nac 4

+ REFWTER

UR COMEDy

AR CuMmMNGg
3lu_cp 9

) UR COMMON ( 2
Titie 0

src_frame 2

READ TO CHAPEMT_4 USING OFF_ALU WwITH COMMON ( 2 , 1 )

mem | met 12 ob_ctrl 1 src_frame 2 , r_snurce | ,
CON_LEUGRTH ( 3¢ )
len_ctr! A ,
CASE N ACC_oYTE ( T ) MASK 20193 RUTaTE ( 0 )
nac 3 srce 7 mask a0lw sc 7
’
UFF_ALU_UMT = ACC PLUS CuMmON (2 4, & ) &
alu_1n 2 alu_or 3 src_frame ¢ , r_source 6 ,

b ) .,
r.source & ,

§2 ) REY_INgS CUMMON (2 « 1 )
» Vitle 3¢
com_ext 2
rFEAN Ty (URRENT _7 USIMe OUFF_ALU

alu_op ' src_frame

r

JUTH cuMmon (2 » 1)

src_frame 2 , r_source | ,

AMD CURRENT ( 7 )
src_frame 0 ,

s lite COMNTINUE_RETURN

( aFa o U )

W s U)o,
src_trame 2

LOAD_NFF ( CURKEWT € 3 )Y ) WITH UFFSET
row

o_in 3

1),

alu_op 5 src_frame

(0) OK SAVEU_FP,

GHE LEFT_SATFETEN ( 7 ) REV_MINUS COMMON ( 2 , 1 )
alu_op |

com_axt 2

com_ext 2

com_ext 2

com_ext 2

»

r_source 7

.

src_trame & ., r_source 0 , com_ext I ,
w[TH UFFSLT
row 1 oo in I .
VITH G
w 1 a_in U

’

’
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M1 : 2, r_source 1 , com_ext 2 ,
4by 1 ¢ LNMAD_OFF ( CuRKERT ( 0 ) ) WiTH UFFSET .
M ] 3 dest_frame 0 , r_dest 0 , r_w | o_in 3,
4q5 1 3 LNAD_AUM ( CURKFNT (0 ) ) WITH v
i1 1 : dest_frame 0 , r_dest 0 , r_w 1 a_in 0
465 1 3
4h7 1 3 GFF_ALL_UIT = LTI16 ¢ U ) OR CURRENT ( 4 ) ,
Mol alu_in 3, 1.0, 1itla O slu_op 5 src_frame 0 , r_source 4 ,
4ko 1 3 LDAD_NFF ( COMmON (2 » 1 ) ) wTITH NFFSET , .
M 1 : dmest_frame P , r_dest | , com_ext 2 , r_w i o_in 3 ,
46G 1 3 LNAN_LEM ( COMMON (2 , | ) ) alTH LITERAL ( CON_LENGTH ( 32 1 ) ,
Ml : yest_frame 2 , r_dest | , com_ext 2 , r.w 1 1_in
[ I S 1 + len_cterl A '
470 1 3 OTS8ELE_ANN_wR]
" 1l I rand A
470 | @ ;
a7 1 2 DFF_ALL_LY'T = LIT1a (v )} 0f FURRENT (3 )
41 alu_im * , 1. 2, Jje1k 0 alu_op 5 src_frame 0 , r_source 3
475 1 2 LNADR_AFFE C CUMFIYS L ¢ » 5 ) ) o TTH OFF3ET , i
“ i 3 uest_frame 2 , r_d2st T, com_ext ¢ , r_w L o_in 3
47a L ¢ wTsdple_an,_ "t
“ I 2 rand R
474 L+ 2
47 1 s JFF_ALL_UUl = LITte ( ulbs Y AND CUPRENT ( 7,
4 1 3 alu_in % , 1 9 , bitlha D% alu_on b src_frame
M1 v, r_source 7 ,
479 1 3 LOAD [ ACCUMULATUR ) “ITH UFFSET
M1 2 a_w | , o_in 3
479 1 ¢ 3
4%] 1 ¢ UFF_alu_utT = AfC uR CuvwON ( oRa , 0 ) .
ST S alu_1n 2 alu_poo S src_frame 2 » r_source 0 , com_ext 33
4yag 1 1 IF OFF_Fy_o [He™ GuTu anC_DNGFE
M1 1 test o 5, prlarity 0 nac 4 , lits XDC_DUNE
4pZ 1 ¢
4Ayg 1 o kDL 1T
dRS 1 3 LONG_CAL L (NEMBLH_SUFPOUPT » LFAVE_UNMAIN
M 1 2 mac ¢, ligtd XOOWALN_SUPFTIRY & LcAVF_DOMATH
4R 1 5
4972 1 @ UT3RATCH Funmx ,
Ml cmaLsn | deayv_so & .
4n% | s UFF_ALU_JYT = LTT'e (94 Y PEY_[MUS roMMon (2, ] )
I T alu_wm ¥, 1 ), Tatls 9p alu_oco 1 src_frame
121 ¢ 2, r_source | , cor_axt ? ,
4Oy 1 2 WFAR T Ry _BaTa_w JSIMG CFF_ALY oITH COMMON ( 2
A9 1 0t L) LOR_LFLnRTH 32 )
w1 3 mem mA 0 do_ctrl) 1 src_*frame 2 , r_source
ol 21w gom_zvt ¢ lerm_ctrl »
S R
196 1 ¢ UFF_ALU_UHT = LITSe ( 128 ) REv_MINUS COMMyN ( 2 . 1)
-1 alu_in 3, 1.0, titie 128 aju_op 1 src_frame
M 1 : 2 4 r_source | , cam_ext 2 , . .
4a7 1 3 HFAD Ty CURPENT_4 USIMNG OFF_ALU NIIH‘CU“MDN (2
497 1 1 ) COH_LENGIH (¢ 32 )
M1 s mem 1 mAd 12  ‘db_ctrl 1} src_frame 2 , r_source
-1 21 , gom_ext ¢ lemn_ctrl o
W97 3 '
4OY 1 3 UFF_ALU_UUT = LIT16 ( 68 )} REV_MIMUS CUMMON ( 2 » 1 )
IEIES B alu_in 3, 1.0, Titlé 64 alu_oco 1 src_frame
4 1 : 2, r_source 1 , com_ext 2 ,
SN0 1 : KEAD TU ACUUMULAIOR USING GFF_ALU al14 COMMON ( 2
SN0 1 2, 1 ) CON_LFaGTH ( 32 )
M1l : mem | mA 1 dp_ctrl | src_frame 2 , r_source
M1 311, com_ext ¢ len_ctrl b
500 1 ¢}
502 1 3 OFF_ALU_ULI'T = OME LEFT_SHIFTeD ( S ) PEV_&INUS COMMON ( 2 +» 1 ) ,
w13 alu_in 2 , rand 5 sf 5 alu_op | src_*rame 2
M1 s, r_source | , com_ext 2 ,
SN |z WEAD Ty CURPEMT_7 USING UFF_AtU wl[H COMMON ( 2 .
SN5 1 3 1 ) CON_LFNRIH ( 22 ) ,
i 1 : mem | md 15 dh_ctrl | src_trama ¢ , r_source
M1 31, con_ext 2 lerm_ctrl » '
HSNd ) 3 LNTN FULL_rE jURN
W1 r nmac 4, 1itR  FIILL _Re TR
Sta 1 5 ;
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500 | oz xPL_LNuF e
S0 1 1 LOLG_Call CALL_STAIF # RESTORF_MACRO_S
i 1t nac f , litld CalL_STATE & wFSTURE_MACRU_S
508 L 2
S10 1 2 CRFR_ATu_u'lt = (1132 ( wt0d ) Or COMMYM  Aga , 0 ) ,
[ W alu_in.3 , 1 1 , Vith? AiNa alu_no S src_frame
41 1 e 4 r_source 0 , com_ex* A ,
Sl 1 ¢ LNan  ACOUMULATUR Y w[TH UFFSET
ol ot aLw 1, o in 3
511 v & ¢ .
S15 1 3 TURM_NPFF_PRFFF[ , .
Mol dey_ced 37,
S51d 1 3 UFF_BLU_WVT = ANC &MU CURRENWT (7 ) ,
LI alu_in 2 alu_oer & src_frame ¢ , r_source 7 ,
915 1 &2 IF DFF_Fuw_v THLY LOTy SOFTUARE _RETURY
1 3 test o , molaritv B nac 4 4, lirr SQUFTWARE_RFTURN
5t 1 ¢ ;
S19 1 2 uFF_ALu_utl = ZFe O CURPLIT (s ),
I I 2lu_in 2?2 4 rarag ¢ Alu_no 3 sre_frame 0 , r_source &
9249 1 o SNURLF ( PEF_ALIE_FaTA J 0 JeR_Rygs [ CYRR_pPC Y ,
o1t jod_crtel 7 aev_cT3 124 ’
521 1 ¢ LG _GuTu [SvORF_SIGRELLE & HTuMal _RETURN_P
dolt nac b o, ity T VUK _STulallF & SEGIAL_HFTURN_P
521 1 ¢ 3}
528 1 3 GPFTLAWE _SeTu®y
929 1 3 LUAR_AQM f CLEAF ] (S ) ) S Tye At i (NAMGM (P, 0 ) )
M} i gest_frame 0 , r_dest S , r_w 1 a_in 2 s src_frame
M 1 s 2 . r_source 0 , com_ext ?
S?% 1 : .
S27T 1 ¢ OFr_ALU_DUT = 2Fr) OR CURREMT. ( S ) ,
41 3 alu_in 2 , rand 2 alu_op S src_frame 0 , r_source §
528 1 : SOURCE ( NFF_ALU_NaTA } 10 JPD_AYS ( CURR_PC ) .
Mm 1 ! joa_ctel 7 dev_cmd 124 ’
SP29 1 : REAN_PRFFFICh USING DESCHRIPTUR CUPHENT ( S ) ,
M1 : mem 7 ab_ctrl 0 src_frame 0 , r_source S .
ST 1 & LOAN_AUM { CURKENT (S ) ) WITH 0 ,
M 1 : dest_frame 0 , r_dest 5 , r_w | a_in O
31 1 : LOWG_RUTU SNP_gMTRLES »-uXT_5_uP
M1l s nac 6, litly SOP_FNTRIES #» NXT_S_0P
5311 : :
S35 1 : MHUNU_KT.
535 | : LISABLE_LN_wRL ,
s 1 ¢ rand B ,
S36 1 : ACK_ERuX_NaTa ,
“ 1 2 dev_cmad 111 ,
S3¥/ 1 ¢ JFF_abLu_uwbl = E¢Y_DaTa R COsMmlet (2 , & )
ot alu_in 0 , jed_ctrl 1S alu_oo S src_frame 2 ,
4 1 1 r_snurce A , cgm_saxt ? .
S3In 1 ¢ LOAR_NFE ( CubtD L 2 w5 ) ) L TIN DRFSFT .
Mol amst_frame 2, r_Aest 5 , com_ext 2 , r_w | o_in 3
S3n 1 o 3
Sy 1 ¢ uTsABLE_anii_wR| ,
41 3 rand 28,
SO0 1 3 UFF_ahU_utT 2 BUASER_LeM,TH CPC_LFNGIH (0 ) DR CHRRPEMT ( 4 )
LI S alu_1n 1 ten_ctet 0 alu_or S src_frame O ., r_sayrge #
Sug 1 ¢ L'WN_NEE ( fotenyg (g, L) ) iTIH FFSE] ‘
M l.: uesr_frame 2 , r_rast | , cOom_ext & , r_w | o_in 3 .
Sad | s LFERT_S_Np
“ob o3 ey _cmd 129, nh_etrl 1, np_ctel 1, nac ¢, Titld
M) ErILAIE_PEnE w pAnSE_ (A _RIT_ O
S4s 1 ¢ ¢
544 } : ENQ
Saa o 3

COMPILATUN rusPLeTe, 25 STaTEMeHTS PPN FIRED

DATA GENERAL F H P = FETCH 4ICRUFUDE GFNERATOR, REV. 6.0 (3/16/79)
h/6/7R) AT P332346 ’ : .

ITNPUT FILe: LFVEL_S_CALL
OBJECT FILE: LEVEL_S_CaLL.0B

LIME WNC:SUURCE

1 0 ISNO LIST :
29 0 :SIMLLUDE FRUX_TNCLMOES:EMIRY_DE3C ,NEF
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30 0 sSNN LEST

b1 O SIHCLUDPE FROX_INCLUDES:CALL.DEF

h2 0 SN0 LIST

105 0 :SINCILUDE FRUX_TWCLUDFSSFRAME . DFF

106 9 38HO L1IST

209 0 3SINLLUPE FAUX_THRCLIDESICOMMUN_PEGISTFERS
210 0 :8ND LIST

374 U $$INCLUPe FPOY_TWRLIIDFSIESSANEF

375 u ENN LEST

413 y $SLIST

atyg ¢ :/t*itﬁaibkﬁnbﬁbhtnitklkﬁiﬁktﬁﬁtﬁihtktﬁ'tﬁtitt‘*ﬁtl.tl!t.tﬁttlt!t'litﬁ!/
415 0 1 /a */
dlo O /% LeVEY R rCalLw ~/
417 0 174 ®/
alls 0 3/ FurcTine: LEYEL & falL 1mplements the call § Un, »/
414 U /= The call tardet, number of argumants, and */
42y Uy /e arAuments rhemselves are fetchea from the x/
4”2l u /% 1 strean. Ihe arquments are pushed, NWe x/
QR ) /s ) then LOTO rhe CUMMMOM CALL CNDF, which x/
el U 1/ actually performs the call, n/
424 9 s/ x/
425 0 /= BeQTE[FTyMN: Mot more than 32¥ arauments, x/
426 U /% w/
4?27 0 /% TuPyT3e 1 strean cnntgins: x/
428 0 3/ LALL <mar~s> <taraet> <aral> ,,, cargn> */
429 0 /% no ext_aon name name name x/
43y 0 /2 n/
431 U 3/ NUTENIS: Mone. ) x/
432 0 /¢« [ V4
434 0 /% DATE et 23 1931, ~/
434 0 1/ x/
4%5 0 :/t*lﬁkt'tt'ittﬁtifinQAﬁtitihihﬁthﬁhuﬁait"iatt'ttttlitit'ttlttt.itiiﬁ*/
430 0

437 0 @ AR GM

438 | ¢

419 1 ¢ MAFRDY SE 1YV CEANS CLPRENT(A) ENUMALS

qu0 1 2

441  FiTheY LeVEL_S_falL:

qde 1 ¢

443 1 ¢ /o.onﬁnbai:b»igoatt-.:»a-h:bgt.tnt§0a0tt*annntlﬂttttttttn.tttﬁtt
414 1C: /% From tiso aluarithm theouah PARSE_TARGET»/

Jas 1C:

446 10: sa Lal) taraet inte CUPKRFUT(1), .tsraet, */

qu7 1C: DLPSF W _LudL_EPL,

4da 1C: DEeulvF(t):

44y 1r:

450 10 /4fnack for hyduern NCAVL (i,a, intra-par throuah pointer,«/
gET iTY o TeTT T oo o -

452 1C: 1 3AD (ACCUMULATUR) wTIH AJM (TARGET):

483 (r:

454 1C: TNPIVISIRLF, )

485 |IC: LOAD_QFF (TEMPO) wITH 8yl (PRP);

456 1C:

487 1C: T IVISIALF,

488 |C: NEE_aL_nuT = #CC XyR TE“PO,

459 I1C: Lus{l 8CCUMUL ATCR ) WITH UFFSET;

460 1C:

4h1 Ir: a-oxaq*qln;-onnnfa..akt.q.ﬁ-naag.nt.gttgtaattatainatikfl

dbe 1 :

463 1 NEF_ALI_OUT = ALC &aD CUM _3FFF,

a6d 1 3 TF UFF_NE_N THER LNTN NOT_YuTRA_PED;

4hS 1 2

4bo 1 CHFCK _FUR_FU:

anl 1

468 1 NFF_sLI_0UT = LIT16( EMTPY_DESC.MAR ) PLUS TARGET,

4h9 | 2 READ TN ACCUMULATOP 1ISTiR NFF_aLt wWITH TARREY

470 1 : COM_LEMGTHO 2 ), FTut R(GHT, ZERO )7

471 1 ¢

472 1 NEF_ALH_NUT = ALC YUR fut_ro,

473 1 1F UFF_wF_0 TREN GNIO MOT_THTRA_PED;

474 1 @

475 1 ¢ /*Cneck 3EN pter against taraget PFD 7/

470 1 ¢

477 1 ¢ NFF_ALB_nal = LITLALFTRY _PESC.ENV_UFF) PLUS 1ARBET,

478 1 : READ TN ACCUMULATOR USTnG OFF_ALN W[TH TAKRET
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479 1 @ COM_LENGTHE32);

40y | '

4Rl 1 oz OGFF _aLM_AauT = ACC xyR PLN_PIR,

JRZ2 1 : TF UFF_uF 0 THF. wNIN T _ToTRA_PED;

4R3 1 :

4Ry 1 : /+Fix up taroet tp neginning of code.r/

4RSS 1 /*The path we’re takino here expects taraet to
4Ro IC: he in rurrent (D) =/

4R7 |

4R 1 PEAD 10 ALCUMULATOR USTHG TARGFT CON_LFNRTH(32);
489 1 :

4oQ 1 FE_ALU_AUT = 8CF PLUS pHp,

491 1 3 LUAD_GFEICURRENT (D)) «TTH NFFgET,

492 1 Liau_uhu (CHPRFNT(A)Y w(Thy any (Pup),

493 1 PaMs _LPEN FALL _ENTIRIFS»5F (_yP_MLaLL ;

494 |

49% 1 INJT _TnTRA _Pihs

49 1 @

497 1 /aT@t apa ¢count A/

49 1 3

499 | LA CACLIMULATORY =i Th gPLILFO(EXTFDED_NPrONE) ) :
505 1 3

501 1 /4 vagk Ayt sinn evtansinn, */

502 1 : PEF_ALI_DUYT = ACF AD roY_FF,

SRy 1 s L8O (ACCHHILATORY 5 Ty (FFQLT;

SNd 1 :-_“J”__W T T

505 1 ¢ OFF_ALU_TuT = ACC LEFT_SHIFTED (S) OP CuM_0,-

506 1 3 Lutoy _LFwn{ TEMPT ) ¥lTH uFF3;

507 1 ..

508 1 /* rrepare to round S¥ up to 128 bit boundarv. %/
509 1 NEF_ALI_AYT = LITL6( 127 ) PLUS SP,

S1¢ 1 LUAD_OFFC TEMPT ) WITH OFFSET,

S11 1 LURD_ANKNT TEMPT ) W Ty ANl Sp );

512 1 3

513 1 : PEF_ALI_NUT = LITIA( wFFRQA, STGN_FXTEMO_LO_HALF ) AMD TEMP7T,
S1d | s LUAY_OFFIT TEMPT ) WITH UFFSET,

S15 1 ¢ LUMY_ANWT TEMPT ) WITH A0N( TEMPT 33

Ste 1

517 1 ruPY( Te''ré, SP Y5

518 1 :

519 1 3 /«Temp? now points to the hottom of the ESSA, #/
52¢ | : /4Ramegmper the top cf the ESSAt/

521 1 : /xand also get arg count inton M_aras (saved_sp,len) s/
522 1 :

525 1 3 AFF_BLU_DuT = LITIA(ESSAL.STZF) PLUS TEMPT,

524 1 LOoAU_AON(SAVELU_3P) wllH AU(TEMPT),

525 1 Ludo_UFFISAyFU_5P) «wITH OFFSFT,

570 | : Loy LENGHN_aRGS) aTTH LEM(TEMRT):

527 1 :

578 | /*Feserva cpace far N5 area hy setting ARPGVECTNR_BASF &/
529 | /x8)sc pass alonn the ara count in ARGVECTNR_BASF,len «/
330 1 ¢

531 1 ¢ NEE_ALU_OUT = L[T{A( 124 ) PLUS SAVED_SP,

S32 1 LUsD_UFFLARGVECiNK_585F) W 1TH NFFSET,

533 1 : VUL _AQMCASGYEC TNH _1380F) wYTH BUM(SAVED_SP),

S¥4 1 LURD _LFROARBYEC TN _sA3F ) wTTIH LEM(M_ARGS)

535 L ¢ COM_LEMGT= (3g,1MCY;

5% 1

5%7 1 /a  SP 1= ,aravector_base., */

833 1 /2temph is saved 3s rcaller’s SP, temn? points to ESSA areax/
533 1 : /rxsave_macro_statel .tamo?,, .tempb, )ir/

540 1

sS4t 1 s AFF_ALI_NUT = RLALFU_LFAGTH CUM_LENGTH(O0) OR ARGVECLTOK_BASE,
542 1 LUBD_BFFISP) wITH OFF5FT,

S43 | @ NISuRLF _auM_wKl[F,

544 1 lLuMG_Ccap CALL_STaTE*SAVF _“MACKRN_STAIF;

Sas 1 ¢

Sd6 1 : COF (3P _TiP, 8y e TyR_RaSE )

547} : CuN_TEMUTR (32,DFC),

Sy 1 2 TR LFONLLF_Te [HeM GaTiy ARGS _PUSHFD:

5d9 1 @

358 1 /aFagaerye gnace faor apmgt/

581 1 @ /#¢%a3ve macro statz puts curl,.len in the Adata_tran, +/
5%¢ | @



4,428,045

367 . 368
355 1 NEFE_ALU_MNUT = NaTa_TRuP LEFT_SHLIFIFU(Z) PLUS §P,
S84 | Lida_uFruf) w119 NFFSF ],
555 | LdAa_aNey (3P)Y »[Te aNx (8¢,
SSe 1 Ioabin 6NN Zufi_Lu0es
557 1
SSH 1 sMUT_TiTra:
SS9y 1 ¢
S60 1 @ FUPY (CURKEWT(7), CURHENT(0)),
561 1 @ LUMG _CALL NESC_TON_PTIO«NESC_TN_UID_PTR;
962 1 @ .
563 1 ¢ NFF_aL!I_TUT = ONE LEFI_SHIFTED(7) PLUS SP_TMP,
Shd § 3 LUAD_OFF (SP_TMP) W[TH OFFSET,
565 1 LOAU_ADG (SP_TME) W] T AOn(SP_TMP),
566 | : LUAO_LFN (SP_[MP) WiTH LENISP_TMP), CUN_LENGTH(3?,DEC),
567 1 @ TF LEN_LF_%2 THEN AUTO ARGS_PUSHED?
568 1 @
ShY 1 TARG_LUCP:
570 1 : PARSF _K _LUAU_EPC,
571 1 @ RESULVE (0)
572 1 :
573 1 :ARG_LOOP_1i:
574 | NEF_ALI_AUT = ZeRU JR CUPKRENT(0),
5375 1 SGUKCE (NFF_ALI_DATa) Tu JPD_HUS(DATA_TRaP),
9575 1 LUAY (ALCUMULATUR) &I TH AUM(CURRENT(0)),
5377 1 @ C&RE UM ACC_PYTEC(Y) “ASKk 290 ROTATE(2):
573t ¢
ST9 1 /72 O &7 THUNIVIS[PLF,
SRO L g OFF_ALU_NUT = ACr Z¢Ruy_rf1 YOR SP_ANN,
SRl 1 : LuAu_aM] (SR_T¥PY #iTh w1y (SP_ANi),
HR2 | 1F QFF_uF_N THFW LGOI MOUT _TaTRA;
SR 1 ¢
SRy 1 THTwA G
LAY 1 WWTTE FieDin gALA_TRAP USINg DFSCRIPTUR SP_TMP CON_LENGTH(32),
58p 1 @ NFE_ALU_NOT = ANF LEFT_SHIFIED(T) PLUS SP_TMP,
587 | @ LUAD_UFF (SP_1MP) &[TH uFFSET,
Rs 1 Lubu_a0n {SP_IMP)Y "[TH ann(3P_TP),
S8y 1 LUdu_LER (RF_TME) YTy LFufSP_TMP), CON_LENGTH(32,PEC).,
594y 1 = TF LFN_GT_%2 1HEM GuTy ARG_LNUPS
591 1 2
592 1 ARG _PUZHEN;
595 1 @ .
594 1 3 /aFeserye space for save area */
PR T B NFF_ALU_AUT = ONF LEFI_oW[FTFDCT) PLU3 SP,
%95 1 ¢ LUBD_LEF (SP) wlTH JFF<e T,
597 1 3 LusD_an,y (Sk) wlTe 4 (SP),
9% 1 2 BTy BT Tabe T
59y 1
Ny 1 /A4 U 8/ NFF_ALN_"yT 2 NaTa_(2a0 ¥R CyM_RQOYNGNY,
211 1 3 Ladg_uFFE (CORRFLT(A)Y )T UFFSET,
a2 1t Padty (AL aToR ) TTHW NFFSET,
PO DE3an B _Aa0 _mwT1F,
EXAR T S Pans enin A Lgne_y e
ofts 1 @
PRI U S S S BRL
! ] S mygrpant B, vz D 00 x/
afo 1 3 /a et ogcarl o ryna o FlL ozall e/
oh-d ) 2 e 50N ﬂ:r;-rmn_cqi!_r-,_‘—lgt./
010 1
ell 1 NFF_ALN_NUT = LIT1A(FULL_CALY _FLAGS) UR CUN_O,
oled 1 ¢ LUAD_OFF (CALL_TYPE) wITH OFFSET:
613 1 : .
614 1 LUAD_AON (CURRENT_PG 3 wITH AONC PRP ),
615 1 : LUNG_GDTON COMMDN_CALL *CUMMON_CALL;
“6le 1 3
617 1 :FuD
618 0 s
TWPUT Flles 11 I_FTLELA
WBJECYT FTLF: LFVEL_S_UBLL,NR
JIME o 3SOUETe
477 U pFGTIwa
441 1 ¢ EMIQY LFFL_S_CALL @
GR3 L 3 UFF_ALU_UMT = afg AND CNMMyM ( Aqs , 4 ),
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a1 s alu_in 2 ~alu_ap k& src_trame 2 , r_source U , com_ext 383
dhd 1 3 LF OFF_Mp_u [HE* a3TH HNT_IMTRA_PED
M ] 2 tagt o , onlaritv 1 mae 4, Vird NUT_INTRA_PED
4ha 1 3 ;
4hb | 1 CHEEK_F%_cD 3
4hg 1 3 UFF_ALU_uM] = LTite ( 40 ) PLYS CURRENT (1 ) .
Moo alu_in 3 . 1 0 , 1itls 40 alu.oo 3 src_frame 0 » r_gnurge t
469 1 ¢ HFAD TQ ACCIlULATAR USING SFF_ALIL #TTH CUPRENT ( 1 )
A1 : mem | mA Ho_¢ctr) src_frame 0 , r_source |
470 1 2 CPU_LFRGTH (A ), €11 ( RIGWT , 7ERD )
M L3 len_ctrl 4 ¢ rana o
47¢ L3 g ‘
472 1 1 UFF_ALU_UNT = aCy xOP CMMUN ( Asa , 7)),
I S alu_in 2 alu_os 8 src_frame 2 , r_sturce 7 , com_est YA ,
475 L 2 IF NFE_Ne 0 THe RaTu LI _LNTRLA_FFL
a1 : test o5 , osalarity 1 mac 4, litd MUT_TNTRA_PED
475 i 5
47701 3 wSk_alu_Jdiil 2 LIT1s ( of ) PLUS CURPENT (1 )
O alu_in T, 1 A , 1Titik hy aliu_oo 3 src_trame 0 , r_Srurce | ,
47 1 3 HFRD Ty ACCHWILA TN USIMG oFF_ALd ATTH CURRFNT ( 3 )
Wl oaem net Jo_crel | src_frame 0 , r_source |
47y | 3 COL_LFWRTH (T2 )
41 : len_ctrl &
47¢ 1 :
491 1 3 OFF_ALU_GIT = ACC ANK LOAMeM £ 2, 3 ),
Wl alu_in 2 aly_oc 8 g-c_trame ¢ , r_source 3 , com_axr ?
dR2 1 1 [F OFF_Ne_0 [HE* 03Ty 0] _[M{Ra_PFD
M1 1 test A , polarity nac 4 , Tita "WWT_TNTRA_PED
4fs 1 : .
4Ry | 2 REAN Ty ACCHMULATION2 URIMG LUKPENT (] ) CNH_LFNGTH ¢ 32 )
41 o mem | mA 1 src_frame 0 , r_spource | len_ctrl &
488 1 3 .
499 1 3 UFF_RLU_UIT = ACC PLUS COoMMOe (2 , u ) o
L N alu_in ? aluy_oc % src_trama 2 , r snurc- 0, com_ewt ? ,
401 1 LﬁA“_nr= (LOURKENT € 0 ) ) filTH gfFSeT ,
1 i dgest_frame &, r_deet 0, r_v | n_in 3 .
492 Lt LOAR_AUM € CURRELT ¢ A 3 ) SpTe Aty ( COMMUN ( 2 , 0 ) ) *
Gl 1 aest_frame N, r_degst U, r_s | a_in ¢ + Src_frame
Mol o3 2, f_saurce 9, com_ext 2 ’
495 1 LTn S RATU CALL _FLTRTER 0 ST _wral L
41 2 omac £ o, litld CALL_eMTRIFS & €01 _ue_NgaLl
1294 1
495 1 s N _ivIPa_PFy g
499 |, LW 0 ARG BT Y e T G0 (LR L LNAMON 03, 1 ) Y )Y
01 8 Aa_a L s oo 3 9 sre_frame & , r_snurce 1 , com_ext
“ 1 3 3 4 dpd_ctel o w
4 1
302 1z UFF_Alu_uliT = ACC AMD COMMUN ( g3 , 3 ) ,
ST W alu_vn ? alu_oo & src_frame ¢ , r_source 3 , com_eyt 3Wad ,
308 1 ¢ LNAD ( ACCUMULATUP ) w][TH UFFSET ’
M1 3 aw | , o_in 3 :
PLLE T T
305 1 3 UFF_ALU_OUT = ACC LFFT_SHIFTED ( 5 ) OK COMMON ( 3B o 0 Y
I B alu_in 2 sf S5 aly_o0o S src_frame 2 , r_source
M1l : 0, com_ext ~Ra ,
306 1 2 LOAD_LEYN ( CURRENT ¢ 7 ) ) YITH QFF
M1 ¢ dest_framea 0 , r_dest 7 , r_w | 1_in 3, ghctrl
ho 1 &
M9 12 UFF_ALULULIT = LTITHe ( 127 ) PLUR CUMMON ( 2 , S ) ,
LI U alu_in 3 , 1 0, Tlitle 127 aluy_op 3 src_frame
41 : ¢, r_source 5 , com_ext ? ,
310 1 ¢ LOAD_OFF  CURRENT ( 7 ) ) WiTH OFFSET ,
1l dest_frame N , r_dast 7 , r_w 1 o_in 3
511 1 : LOAD_AOM ( CUPKFRT ( 7 ) ) HITH AON ( chMoN (2,9
“ 1 2 dest_frame 0, r _dest 7 , r_w 1 a_in e s src_frame
@ 1 12, r_snurce € , com_ext 2
311 1
313 1 ¢ JFF_ALU_OUT = LTT1e ( wFFAQD , SIAN_EXTEND_LO_ )
215 1 ¢ AMD LURPEM] (7)) ,
I B 3lu_1m 3, 1 ", 1itlh IFFEN qay_cmd S alu_op
+ 1 1o src_frame N , r_sgurce 7 , '
a1 2 LPAR_NFF ( CURKFLT 7 Y ) w|Th 4FFSET ,
Bl dest _frame N, r_Aest 7, r_w | o_in 3,
315 1L LOAD_AGYM € CUPxFAT ¢ 7 ) ) “ifTH aNN ( CHURPENT ( 7 ) )
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3N 372
B s Jeast_frame N, r_rest 7 , r_w | a_in 2 s srg_frame
g T Y s r_socurce 7
31 M
517 OOFF_ALU_uT = 2R 0O {0t 2 s S ) , LUAD_ANy

(
DU DHRPEMT (e ) ) LTIH BN L COMNy (2, 5 ) )
alu_in 2 , rana 2 alu_no 5 src_frame 2 , r_source
5 4 com_ext ¢ , dest_frave 0 , r_uest b , r_w 1
a_in ¢ , src_frame 2 , r_source S , com_ext 2

2e as wa e we e as

517 s LOAD e o FURRFLT (A ) Y W[TH LFIy ( COMMuM (
317 ¢ 4+ 9 ) ), LDAD_GFF ( CUPRELT ¢ A )} )
4 y agest_frame 0 , r_dest o , r_w 1 f_in 2 s src_trame
I 2 . r_snurce S5 , com_mxt 2 , dest_frame 0 , r_dest
M o e} ~_in k ’
317 s oTTH AFF3FT
e 4 3
37 H
324 pouFF_alig_Jrtl oz LIM1s ( St2 ) FLUS MyYRRFAT ¢ 7 ) ,

alu_im T, v a ., V1itik 57 alu_nro 5 src_frame
0, r_snrurce 7 '

374 s LNAD_AGY { CUDRFNT (2 Y Y “}TH ary ( CURPENMT (7 ) )
= ! gest_frame N, r_Adest & 4, r_a 1 a_in ¢ + src_frame
“ 0, r_source 7 '
378 : LNAD_NFF (R8T (2 ) ) 9ITH GFFSLT
v i dest_frame 0 , r _Aest 2 , r_w | A_in i,
376 DLDAN_TE* f CUBFAT (2 ) ) HTH LFJ ( CURPEMT (7 ) )
" : fest_frame N, r_ARast 2, r_a 1 1_in 2, src_frame
] PV s r_snuyrce 7
520 HEH
531 t GFF_ALU_LUT = LIT1e ¢ 128 ) ¢LUS CURRENT ¢ 2 )
i : alu_im 2 , 1 A, Vitls 129 slu_op 3 src_frame
M : 0, r_source 2 r
53¢ 3 LNAD_NFF ( CURRFENT ( 3 )Y ) HITH yFFSET ,
M : aest_frame 0 , r_dest 3 , r_w 1l o_in 3 ,
5334 D LMMaD_AQN T CURKRENT € 3 ) ) “[TH ann ( CURRENT ( 2 ) ) »
M t dest_frame 0 , r_Aest 3 , r_w I =a_in é + src_trame
M : 9, r_source ? ’
534 ¢ LDAD_LEN ( CURKFNT (3 ) ) W1TH LFN ( CURRENT ( 2 ) )
A : dest_frame N , r_Aest 3 , r_w 1 1l_in 2 , src_frame
: 0, r_source ?
515 T CNN_LFNGIH ¢ 3¢ , INC )
t : len_ctrl 1} :
S35 I
sa] : UFF_abty_unl = ¢TASEDO_LENGTH UNN_LENGTH ( 0 ) OR CURRENT ( 3 ) .
M : alu_in | len_ctr) 9 alu_op § src_frame 0 , r_source 3 ,
S4e t LOAD_OFF - COMMAN ( 2 , 5 ) ) wITH OFFSET , .
M : dest_frame 2 , r_dest S , com_ext 2 , r_w 1l o_in 3
543 T UTISAaBLE_ADN_WR]
tvi : rand & 4
Sta D LNDRA_CALL CBLVL_STATF * SAVE_4d{Ry_STAT
ﬂ T mnac 7, titlyg CatL_5TaTe x SAyF _AACRN_STAT
544 HEH
S51a d O OFF_al J_ultl = ZFRD 0Oh CVRPEMT (8 ) , LOAD_4&UM (
e : CHURPRENT ( a ) ) wTTH AQM ( CURKFYT ¢ 3 ) )
% :

alu_in 2 , rana & .alu_ap 5  src_frame 0 , r_source
3 o+ dest_frave 0 4, r_nest 5 , r_w | a_in e
src_frare v , r_snurce 3

Sin Do LPDAD_LEM ( My?miaT € & ) ) NITH LFN ( CUKRENT (
ate D3 ) ) . LYaP_0FF ( CURREAT ( A Y )
" t, aest_frame 0, r_dest o 5 row 1 1_.in é . src_frame
-l : O, r_snurce 3% y gost_frame 0 , r_Aest & + r_w | o_in
S4n p A4l tH OFRFSFT
Kl 3
507 COL_LFNGTH ¢ 32 , DFC ) , :
) len_ctrl A .
348 IF LeN_LE_32 THFy 50OT0 ARGS_PUSHEN
*4 test 9 , pnlarity 1 nac 4, 1it3 ARGS_PUSHED
Sug H )
553 UFF_alU_utlT = DATA_TRAP LFFT_SHIFTEN ¢ 2 ) PLUS CHMMQN ¢ > , & ) ,

jopa_ctrt 4 st 2 3VG_en 3 src_frame 2 , r_Sourcas
S s ocor_evt ¢ o« ‘ o
LOAR_OFF ( rotany (¢ , 5 ) 1 wIIH NFFSFT , .
gegt_frame 2 , pr_Adast 5 , com_ext ¢ , f_w 1 o_in L
LOAan Aot ¢ Cown L2, > ) ), TTH sy [ CoMMen (2, 5 ) ),
yest_frame 2 , r_dest. 5 , cnm_evt 2 , r_w | a_in

-

e s+ src_frame 0 , r_snur-ce S , com_axt 2 ’

&
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373 374

LNGG 58Ty Ak, _Lue '
nac b6 , litlad ARS_LUGOF
i
LU_INTPA
UFF _ALL_uYi = ZFRN OR CURREMT ( v ) , LUAh_AUN (
CURREMT ¢ 7 ) ) &TIH AQM ( CURRENT ( 0 ) )

alu_in 2 , rang 2 alu_op S src_frame O , r_source

g » dest_frame
src_trame ¢ .,
e LNAD_LEM
D) ) ., LNAN_NFF
¢y est_frame 0 ,
O , r_snurgs 0
ATTH NFFSFT ,
3

’

r_aest 7 ,
r_source 0
( CURKFANT (7

)

r_w 1 a_in 2

Y WITH LEW ( CURRENT ¢

( CURRFNT (7 ) )
r_"dest

’

gest_frame N ,

LONG_rallL DFSC_TQG_PTR

nac 7 , it

UFF _ALU_uiT =

7.

1_in 2
r_dest 7

rFow 1
r_w 1

* DESC_TU_JTOLPTK

NESC_IN_PTP

*« DESC_TO_UID_PTR

OME LFFT_SHIFTEN ( 7 ) PLUS CURRENT ( 6 )

src_frame_
o.

in

’

M atlu_in 2 , rand 3 sf 7 alu_np 3 src_frame 0 , r_source b
564 LOAP_NFF ( CURHENT ( & ) ) ALTH OFFSET
M dest_frame 0 , r_dest 6 , r_w | n_in 3,
Sé&5 Lhan_aph ( CURKRERMT ( & ) ) WITH ANN ( CURRENT ( 6 } ) ,
A gest_frame N , r_Aest o , r_w | a_in e , src_tframe
“+ 0 , r_source A ’
Shh LOaD _VEN € CUSKFRT ( A Y ) 9[TH LFy ( C'RRENT ( &
S5hb ) ) e LNu_LFRATH 32 , UEL )
i vouest _frava 0 , rF_~est o , r_w | ' _in 2 ¢+ Src_frame
1 U, r_snurce kK ¢ ten_ztrl A
Shh '
567 1F LEMI_LE_3? Tufy 01N AxG3_rHSHED
M test Y , onlapity 1 nac & , 1itHd ARGS_PUSHED
SA7

’

ARG _LAOUP ¢ R
PAHSE _K_LNah_Ep ,

Jev_cmd 121 , nh_ctel |

~ESDLVE ( 0 )

mem (0 , nac 0 , srPrar 4 ,

dest_frame u , r_dest 0

» F_ow | ¢+ nbh_ctrl | e Tin L, oin Y, a_in 1l , a_w 1
S71 ;
573 ARG_LNOP 1t
S74 SCFR_ALU_UMT = ZFRD Dk CIRENY (U )
A alu_in 2 , rana ? alu_op 5 src_frame 0 , r_source U ,

A% Be B4 9t 80 44 se aw s ma s 46 44 ee wn

573 SNURLFE U NRFR_ALY_TATa ) I JPR_RYS ( DATA_TRAP ) ,
“l i joa_ctrl 7 asy_cmg 29 ’
576 TLOAD o ACPUMUL ATOR ) M) Tr A0y ( CHSREMT (0 ) )
in D a_4 ! , o_in ¢ 5 src_frame 4 , r_saurce 0 ’
577 ;o CASF Ah ar_mY1F 00 ) MaSy 49y FGTATE (2 )
] P onac $ srce 4 =35k MDY sec
577 H
574 COIMRTyTISTLle
i Dorand 1% ¢
bR DR R _AL S0 2 AL LENO_HL A D0 02, 7)),
N : alu_i~ 2 uyepv_c~m1 3 =atu_nc 4 src_frame 2 , r_source
" D7 4, com_ext £ ’
SR LN _2ut f CUReRNT 0 A Y ) T LN (DM 02, 7T Y Y,
Bl tegt_frama 0O, r_cest 4, r_w |} A_in ¢ 4 src_frame
™ 2 , r_snurce 7 , com_axt 2 ’ T
SRe IF OFF_KNE_U THEN RuT@ wNT_LYTRA :
A test o , pnlaritv | nac 4 , tits NUT_TNTRA
582 ‘
SAd4 mmrea ;
5RS APLTE FROUM PATA_FRAP USTWG NESCRLIPTOR CHURPENT ( 6
SRS ) CNy_LFaGIH ( 32 ) ,
4 mem 4 jed_cred 4 db_ctel 0 src_frame 0 , r_source
Sl 6 len_ctrl » [

SRe6 UFF ALU_QUT = OME LFFTY_SHIFTED ( 7 ) PLUS CURRENT ( & ) .

49 46 6e 60 00 <o s am e A% 8= 45 en Ve sn ex we

~
S =
e e it an e o A O U U U U e o ——

g alu_in 2 , rand 3 st 7 alu_np 3 src_frame 0 , r_source 6 ,
S5A7 LOAD_NFF ¢ CURKENT (¢ 6 ) ) WITH UFFSET ,
M gdest_frame 0 , r_Aest 6 , r_w | o_in 3
SAN LOAN_AQM ( CURRFENT ( & ) Y WITH ANN ( CHURREMT ( 6 ) ) .
] Jegt _frame 0 , r_Hest 6 , r_~ | a_in 2 + src_tframe
I 0, r_source & ¢
SRY LNAaD_LEN € CUPRENT ( A 3 ) WITH (Fiw ( CURPENT ( b
SAg ) ) . CTM_LERGTH € 3z, DEL )
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375 376
dast_*frame 0 , r_dAest b , rf_n } 1_in 2 4 src_frame
0 » r_source & e loan_cterl A

’
IF Le®_Ni_32 TinFu o210 ARC_LOUNP
test &% , pniarity nac 4, Vit ARG_tune

’

APLS _PudnFi;
UFF_al UGN = LMe LFET _SalrTen 77 ) PLUS COMMOM € 2,

alu_1n 2, ranag 5 st § alu_no 3 src_frame ?

y F_SAurce S , rFom_sxt 3
LORD_PFR 0 Coray (2,

qest_frama P2, r_dest

LNan_aph f COYSNS (¢

sest_frave 2 , r_dust o

.

~1
—
~

’

] ) H‘"H nF‘:SFl ’ .

chm_ext ¢ , r_a 1 n_in 3 .

) oy owTad auM ( fUMMﬂN_[ g+ 5 ) )
cor_eat & 4 P_w | a_in

LIV Y

¢ » Src_trame £ , r_sourcs S , rom_ext ? .
GOTR Flupsa_gP
nac 4, Vit?  FlaTak_tp
GCF_&LU_U”I T LATA_TERF &N LN 92CA , 3 ),
jrd_ctr! * alu_ep 1 src_frave 2 , r_source % , com_ext A
LOAN_WF € CufPus~Y (0 ) ) WITH yFFSET o
test_frame N , r_dest 9 , r_w | ~A_in 3,
LOAN € ALl aT2r ) wiTa SFESET
A~ L 4 0o L)

WINARYE _aine_i T,
rand ¥ ’
LG ReTL A0, et
nac Lo, bitYu o ANC_ LY |
i
FTolav_tir g
GEF_aLiu_ it = LTlVte € wly ) oF 07y w8y o 0 )
atu_in T, Y %, darle A7 sfu_np 5 src_frame
4 , F_scurce 0 , rom_axt .Y,
LORN_NEF f OGPRFELT 4 ) ) (T gFeRiT
gest_frama £, p_Aast 4, r_ws | ~_in 3
H
Loan_aoM ( CuPRELT (0 ) ) WITh My ( COMMUN ( 2 , D )Y Y,
dest_f*rame D , r_rMest 4 , r_x | a_in 2 , src_frame
¢ + r_Scurce N , com_ext 2 . -
LOKNG_C0To (Newvgh FALL & LOMMGHI_CAal L
nac 6 , litla  COMaDn_gaLl, » Cung_(ALL

-

e

COMPTLATIUM CUMPLETE, 24 STATEMENIS panFiignv,,.mnum,v ) :
NATA LENERAL F H P = FEINH MTCRUCUNE GENFRATNR, REV, 6.0 (3/16/7°)
6/5/R) AT 25:319:49 ’

INPUT FLLE: COMMON_CALL
NDYJECT FTLF: CNMMUN_CALL .OP

LinE

1

2

3
32
33
159
160
263
264
307
ing
472
473
504
505
506
507
50n

0
0
0
1
i
1
1
i
1
i
i
1
1
1
1
H
l
i

NC 3 SOURCE

sSTTITLE COMMDM CALL

sSUNLLAR

$END LIST

SFIMCLUDE FRUX_IWNCLUUES:3TMNAL

s80 LIST

SSINCLUNE FROX_TNTLIIDESTFRAME (UEF

+$0 LIST

tSINCLUDE FROY_TLECLUUF3:CALL JDEF

TSNO LLST

SSINCLUNDE FROX_THRCLUDESICAMMIN_REGISTFKS
tSNO LIST

tSIMCLUNE #ROX_TNCLYIDESIEMNTRY _UDEST ,DEF
sFHO0 LiST

’

*/
*x/

;SLIST
;/lﬁth‘iiﬁ:tAt"htAAtﬁkihitil!liA&iiAkiti#utk*i*a*iﬁktlitﬁkﬂktt*ﬁtﬁ*/
s/ %

s/ h £oMMNR_LALL

P

*/



SNy
510
511
S1e
5158
Sy
51%
510
517
Sy
519
S20
521
52
523
S24d
525
520
527
5?48
529
530
531
S3e
533
534
53s
536
537
538
53y

OMMON CALL

349
344
342
543
>4y
45
346
47
548
349
35¢
351
38¢
553
384
359
3%e6
357
554
359
960
k1
26
563
ShyY
265
Sho
567
5648
S6Y
570
571
972
573
574
57%
576
277
578
579
SRy
SA1

1 i/»
1 s/
1 2/
1 3/
1 s/
1 /4%
1 :1/4a
1l /%
1 :/»
1 ¢/«
1 $/+#
1 s/
1 2/»
1 /%
1 /4
1 s/
1 s/
1 :/a
1 ¢/4
1
i
1
1
i
1
1
1
1
1
1
1

:/A*Ailillnﬁb&iltiAhi!tit'hik#tﬁt‘n.lit*ktﬂttﬁﬂtﬁ*ktt‘.ii'l'l......

-
-
]
.

OO

A
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FUCTiIML:  [Ris i3 the common core tor signals amg full

callts, Ihe call rarget pointer is follameg

ta tpne firal taruat of the call, in HJoine so,

v, all cAmain crnssings are Dertarmaed,

CALLFL oY¥: uone=to from 1 EYEL _S_CALL ama [NVOKF_S]GNALLEP

TaPyTy: See UALL.DEF for renister assianments, (n
entry, the arouments are already pushey omtoe
the stack, and tne ESSA js already sat up,

AUTPH S:  Evits to the cglliag procedure, At thig
point, we are running in the aporopriate
qomain, Witk new macrostate completaiv set

up,
AUTADRS ECH
NATE ¢ 10 Qcr Ry tmor apre’ Jan Al IC)

FaTeY CyuMeany_(ALL:

~

i 2 2 % » » » »

|
f
!
|
i

TEFEAT
TF .taraet. 4Ny <> ,current_PN, THEM
scurrent_K1, = ,tarcet AyuN;
TF .current _Py,UNE <> domain_ingex AN
sCurrent Pg opfit <> Nyll_Domain Trfn

write _raturn_info():

FP 3= 3P;
.call_type, :=

enter_domain();
ENG TFy

FeDh TF:

Wb ,target.a is an ED LEAVE;

.taraet, = .taraet . . 3;
tNo REFFaT;
write_raturn_infol):
FP := §5P;
PEOD_PTR := target.V.peg_offset;
generate_macro_state(PERN_PIR);
PC := PAP r target.P.target_pe;
read _prefeteh (PC);
SP 1= SP ¢ initial_nffset (rarsed from [=stream)}
naxt_s_on?

N R R T Y E TN

~

REPEAT: LOADI ACTUMUI ATUR ) % TH AONC TARGFT )3

TWDIVISIALE,
LUAD_UFF (TEMPO) #Ti AGM (CIRRENT_PN):

nF=_aLu_dUT = ACfn xuR TEUPN,
LuAdt aCcCuMylaTuR ) dITh OFFSET;

NEF_ALYM_DUT = ACC AND CuN_3FFF,
TE OFF_ed 0 TSy NI CnflcK _FuR_FU;

LONG_LALIL Yulna [N _SUPPARTAGET _NUE;

scall_tyne, 22 ,call_tvee O XA _Uutl

o/
'y
*/
e/
s/
*/
Y,
w/
.
s/
s/
)
i
L ¥4
L¥4
¥
n/
o
L ]

Y

( .call_type. OR xDC_In ) ANPNAT xOC_Out)

ZaMgte this micro CANKOT pe compineg with the praceging gnes/

LOAD AN (FURKRENT_PyUY wiTa AON( TARGET ):

/2 UOE of ,taraet, PN ig now in ACCUMULATUR, v/
OFF_ALU_NUT = ACF Nk CON_D, ‘
TF UFF_EN_D THEiw sNI0 ChELX _FOR_EOD;

AFF_ALU_NUT = ACE YOR NUMATN_TMUEX,
TH GFF_EA_N THF. GRIN CaFLY_FYR_ED:
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SA2 | ¢ AR _ALU_DUT = LIT16( xmaM_MuTeN NG ) uR CALL_TYRE,
5835 4 CLUAD_ANRT FALL_TYPE ) # Ty afl CALL_TYPE ),
S5Ra | LGea_UFFC Cali_TY»”E Y [ Tn GUFFSLT;

585 1 ¢

S8 1 /+Stage 2 fapr stasnino ayay, net templ to savecq 3P/
SRY7 {

588 1 ¢ STAGF_PC,

589 1 : NEF_ALU_NUT = OOF L FT_SHLIFTFL (7) rREV_MINUS 59,
5990 1 LULD_CGFFO TEYPT YV uiTh UFFSET,

591 1 Sy _ANGE TE%ET ) ¢ ITs adnNt SP ),

502 1 : LONML_CACL CAtL _5TeTz e, FiTe wF TURM_THFO}

COMNMON (AL .

595 1 :

S94 1 FUMGIFP) wilTH DeSCRIPIOr P,

59% 1 ¢ CUN_LEMLTH (3¢) FLU (rdetd,oTuM)g

596 1 .

597 1 :ENTRY CHAaALUOUT_RFIRY?:

S98 1

599 | NEF_ALU_AUT = LLITiAL +1uf_TWCusiNG ) oR CalL_lYPF,
600 1 : LUAD_ANNE CALL_FYRE Y = 1TH alne( CALL_TYRFE ),
601 1 : LUAD_UFF( CALL_TYFF ) Ty UFFSET;

602 } :

603 1 : OFF_ALU_0yT = LIT160 L0 _ADEH_Oul ) anbd CaLL_TYPF,
604 1 3 LUAD_AONC CalL_TYPF ) =it AONC CALL_TYRE ).
605 1 ¢ VU _UFFC CAlLL_TYFE 3 QT uFFSLET;

60b 1 :

607 1 : LUNG_CALL xuOma N _SUPPOWTAENTER_DUMATNH

608 1

609 1 : /xCneck for aate oftser = 0, «/

610 1 :

61l 1 @ NEF_ALU_UT = ZeRy LR TaPRoF I,

el1e 1 : LLUBL (ACCUMULATUR) wliv OFFSFET,

613 1 ¢ LUAG_AON (TEMET) wltH AUN (1ARGET),

614 1 TF UFF_EN_D THEN GOTN SIR_TWV_GATE?

615 1

6161 @ /aCheck for aqate offset = 0 mod 128, %/

617 {1 3

618 1 DISABLF _AUN_WKTIF,

619 1 ¢ OFF_ALU_NUT = ACC LEFI_HHIFIED(L) AND COMN_FF.
620 1 : LUAD_UFF (TEMPT) wTIiH OFFSET,

62l 1 : IF OFF_NF_0 THEN 010 SlG_}NV_GATE;

622 1 :

623 1 /aCheck for gate limit exceeded,*/

624 1 /+The read is ignore protection, since there are petter
625 1C: places to flunk access checkina.x/

626 1 :

627 1 @ NFF_ALU_NDUT = LIT16(48) PLUS TEMPT,

628 1t TGNORE_PRUT,

629 1 READ TN ACCUMULATUR USTING OFF_ALU WITH TEMPY,
630 1 : CON_LENGTH (te) FLU (RIGHT,2FRO),

631 1 ¢ LOAD_AONCTEMP?) WITh U7

632 1 :

633 1 OFF_ALU_NUT = ACC LEFT_SHIFTED(T) MINUS TARGET,
634 1 ¢ TF UFF_CARRY 1HEN GOTU GATF_DK:

635 1 :

636 1 :SIG_INV_GATE:

637 1 3

638 1 SIGNAL (INVALID_GATE, TARGET, NUN_RETURNABLE)}
639 1

640 1 :GATE_UK:

641 1 :CHECK_FUR_ED:

642 1 OFF_ALU_NUT = LIT16( ENTRY_ODFSC.NK ) PLUS TARGET.,
643 1 : READ 10 ACCUMULATOR USTING OFF_ALU WITH TARGET
644 1 ¢ CON_LENGTH( 8 ), FIlu( RIGHY, ZERO ):

64S 1

IMMON CALL”

e 1 NEF_ALti_nyl = agC xuR CuM_fu,

PE A 1LDAD (ACCUMULATUR) AlTH OFF3ET,

;48 1 @ TF JFF_cl_n TrEw oNTO FND_REPEAT:

K849 1 3 N

35Sy 1 NEF_8LU_NUT = ACC LEFT_SHIFTED (1) xOR CoON_B80,
351 1 s TF GFE_NF_N ThFy GNIN ISE _TaRGFT:

282 1 3
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666
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663
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073
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of}
nR2
oh S
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ofb:

6A7
L1}
aR9
69y
09l
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694
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696
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700
ni
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104
105
10g
mi
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709
Tlv
111
e
713
7ty

PUT FlLe:
IJECT FILE:

tHe

4
3%0
359

M
359
361
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/afat nffset to link pointert/

QFF_ALO_NuT = Zpkys,
READ TN ACCUMULATUR USING NDESCRPIPINR [ARGET,
LUAD_ADN (TARGET) WiTH AON (TARGFTY,

LUdy _UFF (TARGET) «lTH uFFSET,

FON_LENGTH (32);

OFF_B8LU_TUT = ACr NR TARGET,
LOAD_UFF (TARGET) ¥WITH GFFSET,
LUBD_ADN (TARGFE ) wiTn AN (TARGET)Y;

USF _TARGF [ ¢

CuRyr TEMPT7, TARGET 1,

Peao [0 ACCUMULATUR USING NESCRIPTOR TARGET
CON_LENGTH(32),

LUMG_LALL PTR_TU_uFSCaPEAU_STARTED?

CuPy¢l TARGFT, TE*7 ),
fuTy REREAT;

FiuN_RePEal:

m
2
=

.

1 SUHIRCE

.
B
)
.
.
H
.
.
-
.
.
-

.
H

BEGTINM

N

/wStagina PL frr arite return info#r/
/allet Temo? ocinting te the Save_area */

STAGLE _PL,

NEE_ALI_IUT = NOGF LeF i _oH{FIFLIT) REV_MIMUS SP,
LJAY_GFF TEMPT ) «| Ty FFSET,

LUAD_ANKRC TEMPT Y A Ty 2040 3¥ ), .
LuMG_ CALL CALL_STATZI® R [T _WFTItkN_TwFus

FLMSH _NaMe _CACHE,
LUAGIFP) ATIHW DESCRIPTAR SP,
CuM_LENLTH (32) FIUL (RTGH], SIGxN);

AFE_ALB_NUT = LITLAC EMTRY_DFSML.FENV_DFF Y PLUS TAKGET,

Redy 10 CUPRFLT_7 USTAR NEF_aLlt #1Th TARGET
Cob_LEMGTRO 32 ) FTUC LeFT, 7EPU ).

LURY_anNN (TeYph) 114

LUAL_ANGE TeMPT ) =Ty angt TARGFT ),
LUMG_LRLL FEMeRATE _wACHG _STaTp+uFinFrATE _MACRO_STATF;

F_ALILAGT = LITLAL €127 _FSC TARGFI_PC ) PLUS TAKRET,

Rety 10 ACCUMULATUR U'STWAR NFF_ALL WITH TARGET
CON_LENGTHC 32 )} FIUC LEFT, 7EPO ),

LUdu_aNN (TEMET) allH 0;

NEF_ALH_OUT = ACC PLYS PAP,

READ_PREFETLH UST.LE NFF_ALY WITH PRP,

SUCEC NFF_ALII_NaTa ) 1IN JPN_RUS( CURR_PC ),
LUBO_LDi (TARGETY w[TH 03

OARSF_K_LOAD_EPC,

NEF_ALU_NUT = PARSFR(STGY _EXTEND) LEFT_SHIFTED(7) PLUS SP,

LUAD_GUFF( SP ) WITH NFFSFT,
LusU_ADN (SP) WITH any (SP)Y,
LUMG_GUTO SUP_ENTRTESanxT_S_np;

211 I FTLELA
COMMON _Call.uR

ENTRY (NMMON_Call :
REPEAT
REPEAT

t LUAD ( ACCUMULATOR ) aTTH AUN ( CURRENT ( 1 ) )
tawm Y, Aa_in 2 s sr¢_*rame 0 , er_source 1

i
INDIVISTIHLE ,

rand

15

’
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383

LOAD_NFF
dest_frame 0N
o .,
UFF_ALU_OUI

alu_in ?

alu_op ¢

{ CURRENT f

*

r_source 4

o)
r_dest 0

¢

)

4,428,045

384
MITH AN ( CURRENT ( 4 ) )
row I n_in 2 s src_trame

ACC xOw CURRENT

(

src_frame 0

VI

LOAD ( ACCUMULATOR ) WITH UFFSET

AW 1 .

i

UFF _ALy_uur
alu_in ?

IF NFF_Eu_u

test o s

a_in

alu_oo &

3

ACC AND COMMQM

(

src_trame 2,

AgA

THEN FUTY CHECR_FNR_ED

polarity C

LONR_CALL xPoMaTH_SURPURY
XN [N_SUPEORT

nac 7 , litl

’

LOAD_ADN o
gest_frame N
U , r_source

r
UFF_ALU_0UT
alu_wn 2

m

=

alu_oe ©

CURREWMT

1

(¢
r_dest d4

1

)

rac

4 )
r_SOurce ‘4 ,

r tit8

x GF1_ung
+ CET_DuF

sy T ANy
row | a_in 2
wBs s U )

ANC uR COMOa (

grc _frare

<

IF OFF_FA_u THEM GUTO CHECR_FON_eP

tast o .
;

JFF_ALU_LUT
alu_in 2
[F OFF_Fu_0
test [

;
VEE Al st
altu_yr YV,
[
Lnan_sgr (
‘,“P,SY_’('?!'»P n
J o, C_sTurce
LINAN_NEF
ﬂngl’_‘ramn sl
;
5Talig _p0
ey _cma 1
GEr_ale_t!

r
2é
{

alu_in 2,
s r_source 5
LOAN_OFF
dest_frame 0

LOAD_AON ( CURRFENT ( 7 ) ) wWiTa AON ( LOMMU

dest_frame 0
e

nac 7 , lit}

4

LOAD ( CUMMON
dest_tframe 2 , r_dest i
1 , o_in 1 , Y_in 1

r_source 5 ,
CON_LENGTIH
len_ctrl 6

-

r

1

r_snurce U
FLSRENT (40

r

’

r
14

( CURRFNT

r

[4

r_source S
LONG_CALL CALL_SIATE

c
3

"y Ttk

r_-est

4

CUPaF T o)

r_"dest 4

~

e LEFT_R

and 5 st
com_ext 2
7))
r_dest 7

r_dest 7

Y)Y

alu_nn s

’

r_socurce 0 ,

r_socurce 0,

CrECK _FOR_FD

{ CURPENMT (1 ) )

; src_frame

src_frame

polarity N nac 4 , Yirs CHECK_FUR_ED
2 ACC AR COMMONM (3, 4 ),
alu_oo 4 src_frame ¢ , r.source 4 , com_ext
THE™ CLTG CHECK _FNK_ED
poatarity 0 nac U, lits CRECY_FOR_FU
= LThin ( w0d? ) Nk LHRPENT (4 )

’

<

Y wLTH At UC'tRReMT O o4 ) )
y Fow 1 a_in ¢ ¢ src_frame
) T G FFSET
y w1 "_i’\ b1
SVETER (7 ) BEN_MINGS CUMMOR
t alu_op 1 src_frame 2
¢
) W1Ter UFFSET o
, FPow L o_in 3
N2 +5))
, Fow 1 a_in 2 + src_frame

¢ com_ext 2

CALL_STAT
e+ 1)
om_ext 2

¢ ) FTu (
rand S

ENTRY CRAWLOUT_RETRY 3
LTT16 ( o042

OFF_ALL_OUT

alu_in 3 .
U
LOAD_AON (
dest_frame 0
0 4
LOAD_NFF
dest_frame 0

’
UFF_ALU_GUT
alu_in 3%
0 .
LOAD_AUN
dest_frame 0

|

r_sonurce 4

r.source 4

[

1

r_source 4
( CURKENT

’

0

r

Title

CURRENT € 4 )

r_dest {4
’

( CURREWT ( 4

r_dest 4

3

L4

* WRITE_RETuRN_IM

x @R1ITE _HETURN_TN

) nlit DLSCRIPTONR COMMUN ( 2 , S )

’

con_ext &

db_ctrl

L

1KTGHY

A

)

14

)} Nr

URa

WETH

row

1

} WiTh

MW

1

row 1

, a_in

O src_frame 2 .

STHN )

CURRENT (4 )
alu_op 5 src_frame
AN ( CURRENMT ( 4 ) )
a_in 2 , src_frame
OFFSET

c.in k)

LT1T16 ( afud ) AND CURRFRT ( 4 )
src_frame

o,

’

Title

t 4
r.dest 4

a

)

Fﬂm

alu_op &

WITH ANW ( CURRENT ( 4 ) )

r_w

1

a_in

2

L4

src_trame

’

.

1

com_ext ABA

com_ext B

’

L4

S

’

!

)

’
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0 4, r_source 4

LOAD NEF ( CURRENT (4 ) ) WITH OFFSET
dest_frame 0 , r_dest 4 , r_w | o_in 3

;

LONG_CALL XDUMATIN_SUPPURT & ENTER_DNMAIN

nac 7 4 litld XDOMAIN_SUPPOKRY * ENTER_DUMATN

-

’
OFF_ALU_OUT = ZERD OR CURRENMT (1 ) ,
aly_in 2 , rand ¢ alu_op b src_frame 0 , r_source 1 .
LOAD ¢ ACFUMULATDR ) WITH OFFSET
a.w | s oL 3
LOAD_AON ( rURRFNT ( 7 ) ) WLTrt AON ( CURRENT (1 ) ) ,
dest_frame 0 , r_dest 7 , r_a 1 a_in 2 , src_frame
¢ , r_source 1
IF OFF_EQG_0 THEN COTO SIG_INV_GATE
test 6 , polarity 0 nac 4 , 1it8 SIG_INV_GATE
’
DISABLE_AON_WRIL
rand 8 '
OFF_ALU_OUT = ACC LEFT_SHIFTED ( 1 ) AND COMMON ( aBa , 3 ) ,
alu_in 2 sf I alu_op 6 src_frame 2 , r_source
5 4 com_ext afia ’
LOAD_OFF € CURRERNT € 7 ) ) #lTn UFESeT o
dest_frame 0 , r_dest 7 4, r_w | o_in 3,
IF OFF_NE_0 THe't GOTL STL_INV_GATF
test & , polarity 1 nac 4 , lits SIG_InV_GATE
UFF_ALU_UUT = LT[16 ( 48 ) PLUS CURRENT ( 7 )
alu_in 3, 1 0 , Vit1e 48 alu_or 3 src_frame 0 , r_source 7
[GNORE_PRN{ , ‘ '
dev_cma 40
READ TO ACCUMILATOR USING uFF_ALU WITH CURRENT ( 7 ) ,

mem } md 1 do_ctel 1 src_frame 0 , r_source 7
CON_LENGTH ( 16 ) FIU ( RTGH1 , ZFRO D),
len_ctrl S " rand 4

LOAD_AON ( CURRENT ( 7 ) ) WITH
dest_frame 0 , r_dest 7 , r_w 1 a_in 0

r

OFF _ALU_ULUT = ACC LEFT_SATFTEN ( 7 ) MIMUS CURRENT (1 Y ,
alu_in 2 sf 7 alu_op 2 src_frame 0 , r_source 1 ,

1F OFrF_CARRY THEN GOIO GATe UK

test ¢ , polarity 1 nac 1 , Yita GATE_UK

’
STG_LIMV_uATF @

INDIVISTBLE , OUFF_ALU_OUT = L1116 ( #w1lFa ).-UR CUMMON
C 0, 2 ) o LOAD_DOFF ( CuMmN ( ¢ » 3 ) )
rand 1% alu_in 3 , | U , litle Y11Fa alu_op

S src_frame 2 , r_source ¢ , cem_ext 0 , dest_frame

2 , r_dest 3 , com_ext 0 , r_w 1 o_in

AITH OFFSET , LOAD_LEN ( CUMMON ( 0 , 3 ) ) WITH

LITERAL ( CON_LENGFH ( 1 ) ) , LUAD_AON ( COMMON ( 0 , 3 ) )
3 ¢ dest_frame 2 , r_dest 3 , com_ext 0 , r_w |

1_in 1 » len_ctprl ¢y uest_frame 2 , r_dest
5 4 com_ext 0 , r_w 1 a_in
wIiH 0

0

; INDIVISTBLE , OFF_ALU_UUT = YTASED_LENGTH CON_LENGTH

{ 0 ) OR CURRENT ¢ 1.) LUAD_GFF ( COMMON ( 0 , &4 ) )

i rand 15 alu_inm 1 len_ctrl 0 alu_op S

src_frame 0 , r_source | dest_frame 2 , r_dest 4

s COm_ext 0 , r_w I o_in

WITH OFFSET , LOAD_AON ¢ CUMMON ( O , 4 ) )} WITH

AON ( CURRENT ( 1 ) ) LONG_CALL INVNKE_SIGNALLE » INVOKF_SIGNALLE
3 + dest_frame 2 , r_dest 4 , com_ext 0 , r_w 1

a_in 2 ¢+ src_frame 0 , r_source 1 nac 7 , litld
INVOKE_STIGNALLE * INVOKE_SIGNALLE

’

GATF_OK :

CHECK_FOR_ED :

OFF _ALU_GBUT = LITi6 ( 40 ) PLUS CURRENT ( 1 ) ,

alu_in 3 , 1 0 , Yitle 40 alu_op 3 src_trame 0 , r_source |
READ TO ACCUMULATOR USING OFF_ALU WITH CURRENT ( 1 )
mem 1 md 1 do_ctrl 1 src_frame 0 , r_source 1

CON_LENGTH ( A ) , FIU ( RIGHT , 7ER0 )

lan_ctr! 4 e cand &
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387 388

H
UFF_ALU_WIT = ALC xNfe LNMMUN ( Aya , 7 ),

alu_ir 2 alu_or 4 src_frame 2 , r_source 7 , com_ext
LOAD ( ACTCUMULATOR Y wlT JFFSET ,
a_w | + o_in 3 .
LF OFF_Fda_0 THEM CUTy EMO_REPEAT
test o , polarity O mac & , lirts END_REPEAT

[ 4

DFF _alu_uwtll =
alu_in ? sf

0 4 com_ext uC

LF OFF_Mp_d. 1Y

test b , poia

’

UFF_ALU_GIT =
alu_oe 0 ,
READ Ty ACCUMN

mem | med 1
LAanN_aGN 1 oyl
dqest_frame 0.,
J ., e_source |
LOWD_OFF 1m0
Jest_frare 0,
CON_LFRTY 02
len_ctrl &~

’
UFF_atu_uti =
alu_in 2 3l
LOAN_NEF  ryw
yest _frame N,
LOaAND_&Gt ( ruR
vest _frame 0 ,
U 4 r_source |
H
USE _TAWCET &
UFF_ _alL_ulil =
LORREMT (7 )
alu_in 2 , r
1 s Jest_tram
src_trame 0,
p LOAD_1 e ( r
1) ), LﬁAD_ﬁ
y usst_frame

G o,

N

r_snurge 1

’

READ Ty Ar{tan
mer | mey 1
COR_LF i (0 3
ler_crrl A
LO L G_Cat L
titta

STe
nac /7,

r

UFF_Glu_Jitl =

CURRENT 1 )
—)]U_ln 2 ,0r

7 , dest_tram

src_trame 0 ,

y LOAN_LEM O

7.3 )

; agest_frane 0

6 , r_snurce 7

B 3

NI REPELAT
nac 4 , ligA
’
EHO_REPFAT @
STaGE _PC ,
dev_cmd 122
GEF_ALU_JUT =
alu_in 2 , r
., r_source & ,
LNah_nFF ( cuo
aest_frame °
LNan_agy ( ryR

LNah_nrF ¢

ACL LEFT_SHIFTED € 1 1 XUR COMMON ( aCa

1 alu_oo 4 src_trame ¢ » r_source
€+ ’
cM GUTQO USE_IARGET
rity 1 rac 4 , lits MSF_TARGFT
ZERNS ,

LATAR USING OFSCKIPTUR CURRFNT ¢ 1 )
dh_ctrl 0 src_tracme 9 , r_sourcs 1 ’
RELT €1 Y Y ™1 Tn anyg ( CURPENT (1L ) )
r_test 1, roa 1 a_in ¢ ¢ Src_trame

*
rRELT C 1))
r_~est 1 ,
2 )

wThn JFFSeT
row t Aa_in 3 .

ARC P CuRxFWT (Vv ),

u_or &  src_trare J , r_snurce |
KESGT €t ) ) “ITm UFESET
r_dest 1 , r_w 1 no_in 3
®FLT 001 Y ) NYITh o afey  CURRENMT (1 ) )
r_aest L, r_w l Aa_in ¢ + src_trame

LFHEO QR CHURRPEMT L 1 ) .
JoaT i Age f
ara :

LOAD _Auyl (
CUPKF-.T ( 1 ) )
alu_co 5 sre_frame O ,
By o r_tast T , r_w |
r._srurce 1
LiFct 07 Y )
Fro«

r_tource
a_in ?

vyl
FUPKE LT (7 ) )
, Fotest 1, r_e |

y gest_frare 1,

LFw § CURRPENT

Wit uFFSET

V_.in 2 , src.trame
r_Rest 1 ., r_w | npgn

LANNe M, PN IpTyR CLHRPRFRT € 1)

A _stel 0 sec_trame u o, r_snurce |
-0 I

’

PY_Se S «Fad_Sfr.1en

°Tﬁ’Tu-thf I do _oTaRIFY,
CERN O CUHWREMT ( 7 ) o LOAD_AUN
) owliH Ayn ( CURwENT (7 ) )
ang ¢ alu_ep 5 src_feame 0 ,
e 0 , r_dest t , r_w t
r_source 7
UPREANT (4 ) )

r_Source
a_in 2

wlTH LFu ( CURPENT (
CURKFWE € 1 Y ) WITH GFFSET
r rodest 1, row 1 1_in 2, src_.trame_
s aest_frama 0 , r_dest | v r_w 1l o_in

HEFPEAT

UNE LFFT_SHIFTeD ( 7 ) REV_MINUS COMMON ( 2 » S ) ,

ang 3 sf 7
CO"-élf 2 ’
REYT (7))
r_"es¢g 7 , r
WELT T ) )

alu_op 1 3rc_frame 2

Wit JFFSET
I »_in 3

- r
HLTh ANy ( cheMgy (2, S Y v,

e 0 )
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389 390
w1 i gest_frame N , r _ARest 7 , r_a | a_in ¢ « src_frame
1 1 2, r_snurce S , com_axt 2 '
of3 1 1 LONG_CALL CrLL _SHALF x wgT1E_REeTae [N
Ml nac o, litta CalLSTATE a0 D Te _wCTHRN_TIN
SR G
6RS 1 FLUSH_NAWMF_Cufy ,
M 1l 1 nev_cmd o0,
afo 1 1 LNAD € rovsidhy (2 , 1 ) ) o118 NeS PLPTOR (NMMUN ( 2, S ),
41 3 dest_frame 2, r_dest | , cor_ext 2 , F_w | 4, a_in
S T N L L R N S| gh_ctel v sec_frame 2 ,
M 1 1 rP_source S , com_ext 2,
A7 I ¢ CNW_LFEKAT (22 ) FTU ( «TinT , SI6N )
M1 3 len_ctrl 6 rand S
6f7 1 : ;
0f9 1 ¢ OFF_ALL_utT = LTTYe (At ) PLUS CHRRENT (1 ) .
m o1 alu_wm 3, 10, Virle 64 alu_oo ¥ src_frame 0 , r_snurce 1
o0 1 : READ Tu CUwREM[_] US[MG UFF_abLU 1TH CURRENT € 1 )
Y1 o mem 1 md 15 dgh_ctrl | src_trame O , r_snurce |
9L 1 o CON_LEWRIE ( 3¢ ) FTU ( LSFT , 789y 3} ,
Mol s len_ctrl & rand & ’
692 1 ¢ LNWN_BUY  CURERT (A ) ) fTH o
Mol 3 Adest_frame 0, r_dest b , r_w i a_in 1]
b2 1
o%d 1 1 LOAD_MFY f CuBReCnT 17 ) ) S Tw Dy LHERENMT (1 ) )
[T S Joér_‘ramo "oy or_Yest 7, row | a_in ¢ + src_frame
Al 0, r_srurce | ’
BG5S 1 1 LMGR_CALL oS LFLNTE AT 4 GFOELATE _urr
Mol oA f it SRRl AR 0_ e DM T T _wALR_
0?5 1 ¢ 3
3O 1 UGFE_ablg_ofM o= LPTbe (0 ) LUt Sa0.f LT (1 Y,
1 s Alu_t= 4, Vv, dykpe n Aald_~> > src_frame 0, r_source |
699 1 1 READ Tu AFCUMULAIOR USING UFF_2Lu oTTH CURKENT ( 1 )
M1 : men 1 md 1 Ap_ctrl 1t src_frame 0 , r_source 1
700 1 ¢ COR_LFNGTIH ( 32 ) FIU { LFFT , 2ZeRa ) ,
M1 3 len_cetrl 4 rand 6 ’
701 1 2 LNDAD_AON ( CURKFNT ( 7 ) ) WiTp u
M 1 : dest_frame 0 , r_dest 7 , r_w 1 a_in 0
01 1 3 ;
703 1 2 UFF_ALU_UNT = ACC PLUS CUMMON (2 , U ) ,
M1 o alu.in 2 alu_op 3 serc_trame ¢ , r_source 0 , com_ext 2 ,
704 1 : READ_PRFFETCH USING GFF_ALU «ITH CUMMON ( 2 r 0
M1 ¢ mem 7 db_ctrl 1 src_frame 2 , r_source 0} , com_ext 2 ,
705 1 & SNURCF ( OFF_ALU_DATA 3 TO JPND_RAUS ( CURR_PC ) ,
M1 : jpd_ctrl 7 agev_cmd 124 '
706 1 3 LOAD_AOUN ( CURRENT € 1 ) ) WITH O
M 1 ! dest_frame 0 , r_dest 1 , row | a_in i]
706 1 : ; .
708 1 : PANSE_x_LDaD_EP ,
M 1 : dev_ema (21 , nbh_ctr) | ,
709 1 @ OFF_ALU_UUT = PARSER ( SIGw_EXTEND ) LEFT_SHIFTED
709 L 2 (7 ) PLUS CuMMON (2, S ) ,
M1 @ alu_in 2 , nb_ctrl 1 , rand 1 sf 7 alu_op 3
M 1 2 src_frame ? , r_source 5 , com_ext 2 ,
710 1 2 LOAD_OFF ( CUMMON (2 , 5 3 ) wTIH (FFSET , 3
M 1 : dest_frame ? , r_dest S , com_ext ¢ , r_w | o_in 3 .,
711 1 ¢ LOAD_AON ( €uMMNiy ( 2 , 5 ) ) wIlH AON ( COMMON ( 2 , 5 ) J
M 1 i dest_frame 2 , r_dest S , com_ext 2 , r_w 1 a_in
M1 2 s src_trame 2 , r_source S5 , com_ext ? '
712 1 : LONG_GUTU SOP_ENTRIES *x NX[_5_0uP
M 1 : nac & , lit14 SUP_ENTRTES % MxT_S_np
712 + @ ;
714 1 : EMD
714 0 :

COMPTLAYIUN CUMPLETE, 34 STATEMENIS PROCFESSED

DATA GENERAL F A P - FFTCn MICRUCUDE GFLFHATOR, REV. 6.0 (3/16/79)
£/715/81 AT 11:1d:45

INPUT FILt: CALL_STATFE
NDFJECT FILE: CALL_STATF Ny

LINE NC:SUNRCE

I 0 rsuoLLeR
e 0 :STTILe wWRITE RFIHARM TNFU



WRTTE RETURN [NF

3

4
a9
S0
153
154
318
319
320
321
322
323
124
128
32o
127
3248
329
334

3%
3313
334
335
336
337
3138
339
340
341
34z
343
a4
345
346
3u7
348
a9
3540
351
352
353
iS4
385
3So
387
35y
359
160
361
3h2
363
3bd
36%
366
367
368
169
370
171
312
373
374
375
370
377
378
379
IR0
3R]
ire
1IR3
LY

0
0
0
0
0
0
0
Y
0
0
0
0
0
0
0
0
0
0
0
U]
]
0
0
v
Y
0
0
0
0
1]

=

0
U
0
U
{

U
U

1
1
1
i
i
1
1
1
1
1
1
1
1
i
1
1
1
i
1
1
1
1
1
H
1
1
1
1
1
1
1
1
1
1
1
1

1$PAuE
sB00 LIST
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e

+SINCLUDE FRUOX_INCLUDES:FRAME.DEF

$SNO LIST

ISIMCLUDE FROX_TWCLYDES:CNMMON_PREGISTERS

$SNO LLST

SSLIST

S/ RARR AR AR R A RA KRR AR R R AR kR R F AR NP AR AR AR R

1/
HY&
i/
LY &
YA
1/ k
1/
HY A
1/
i/
YA
VA
HV &
S/
I A ]
HE A
VS
]
/A
2/ a
2/
HY AL
s/
/%
/N
s/

WHTTE RETUPN [NFO

werite return info is called write return intormation
into the save area of a domain frame, The ootimized

form of NCALL does this inline,

INPUTS: OLD_SP, FP of caller in FP reg, CPC in I°C

after oushina aros, flags in CALL_TYPE,

PrRFY(?) points t» the area where the return
info shguld be stored; it is the caller’s

responsitility tn allocate space here,

NUTPYT: trites F3 to PReVIt+d,
writes ola_sp to FREVT+32,
writes LPC to PuEyTt¢ha,
werites flaas tn PREVT 96,

CatLsSs none
ralLFy B8Y: COmMunM_CALL cnue

AUTHOKR: TC
NATE: 10/8/80

AXRRAKFPRARKARRAANK/

®/
x/
x/
*/
x/
*/
x/
x/
*/
*/
x/
*x/
®/
x/
*/
*/
*x/
*/
*/
w/
*x/
x/
x/
*/
x/
*/

:/“'*“*"A‘i'i’k*lQAiﬂinﬁlkkhi*tfxttttil*tt*itiki!tikﬁtlf*tt*hii/

REGIM

@ e Se 00 6 54 84 s as nE ve w¢

45 ww sm 88 me B5 40 68 08 @5 S6 WS e3 e he 4e 65 &9 46 ob as S4 G0 e

MaACRO CALL_TYPE HEANS PREVIOUS(4)
MACRN (OLOH_8P MEANS PREVIUUS(2)
MLCHRM-CalLLFRS_PC MEANS PREVIOUS(S)
WMAC KD WHERF MEANS PREVIOUS(T)

FHTRY WRTIE _RETURII_INFA:

/aGeners! Flags are exrmected in CALL_TYPER/

/23et up lan 4HERL with 11 for control tlaas,x/

NFF_ALH_NUT = -2ER¢ 02 CALL_IYPE,
SUURRE (MFF_ALU_NaTA)) 17 JPD_BUS (DATA_TRAR);

PUSARLE _AgW _RTIF,
LUAU_LEN (RE=F) ~TiM t [TERal (LIT_LENRIH(Z));

ARE_SLI_AUT = L1T16L FRRMEFLAGS) PLUS AHERE,
WRTTE FkOM DATA_TRAP USING OFF_ALU WITH WHERE,
CON_LENGTH (32);

/xWpite old SPa/

NFF_ALU_OUT = ZERU OR OLD_SP,
SUURCE (NFF_ALU_NATA) TO JPD_BUS (DATA_TRAP)?

NFF_8LU_NUT = LIT16( FRAME . OLU_SP ) PLUS WHERE »

WRTTE FRNM DATA_TRAP USING UFF_ALU WITH WHERE,
COM_LENGTH (3215

/xnpite current CPC, the LPC value is in IPCx/

OFF_ALU_NUT = LiT16( FRAME.ULD_FC ) PLUS AHERE,

WRTITE FRNOM LPC USING OFF_ALU wlTH WHERE,
CON_LENGTH (32);

/xSet control flaas up with 11 binarv.r/

ENDPMAC
FNDMAC
FNNMAC ?
FNRMAC S
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WRTIIE RETURN INFO

385
3Ro
387
3R8
38y
3qo
391
3o/
393
594
395
39
397
498
399
40v
401
402

SAVE

403
404
444
445
471
472
473
474
47s
470
477
478
. 479
480
481
4A2
qn}
4Ry
4Prs
4Ro
yhy
4fp
4RQ9
490
49]
492
493
4oy
qas
499
497
498
499
SO0
501
s0e
503
S04
50%
506
501
508
509
510
511
512
513
Std
515
516
517
518
519

¥ 8s e% ve wv se S

aw Re Sa a0 80 85 80 o8

1
1
1
i
i
i
1
i
1
1
!
1
1
1
)
v
v
¢

$SPAGFE
MACRO STATE

U :
0 (SNO L]ST

E FAnRLTE_RE[URM

NFF_ALU_NYT = L1
Wik TIE FROM LENGIH (WHERE)Y "3TNG OFF_ALU WITH WHERE »
COM_LENGTH(2) FlU (nTbH|],

NEF_ALN_2UT = 7¢
-HTIF Frfis DoJA_TRAP US|IMG UFF_ALU wITH WHERE,

COM_LLNuTH (
PETYRN?

:STI1LE SavF MaCKM STAIF

4,428,045
394

TI6(FRAME (CTRL_FLAGS) PLUS WHERE.,

/avicite old FF a/
CREF_SLU_NUT = 7t
SUIIRCE (NFF_BLY_NATA) Ty JPu_ulS (DATA_TRAP);

Ny uR FE,

QU PLU® “iERE,

R2),

TtFus/

0 :SINCLUDE FROX_TNCLUDES:MACRUS

U ISNO LIST
0 :SLIST

0 :/likililttblﬁttti!ﬁlllﬁlihhiﬁltlitﬁ‘t*ktﬁatt*lttﬁlttﬁlﬁtbﬁil.."i[

s/x
/%

s/n
2/
2/
YA
HY A
HY
s/ &
1/
YA ]
/e
HY R
HY A ]
HPR
HYE
HY A ]
HY A
HV

HY A
$/h
HY &
HY
s/ x
s/ x
s/ x

/N
3/A

$/a NATE
/%

"

Gim

ﬂ

MUCRE
MATRC
ML KO

¥arkO
MACRO
Macnrn

e s 00 w0 su we ao -

e, O OO O OO CC CC OO0 ECCCCcOCOCCOoOODODOCcCOCCCOCC

o se as

3/ SAVE_MACRO_STATE

s/ FUNMCTIOM:

HY S THPLUTS:

s/ nUTEUTS:

s/ x AUTHAR:

CALLFRS_Ta
CALLENS_SF
ANF RF

TEYre
TevP7
Te 7

SENTRY SaVe_MACRU_»TaTE:

Saves current macrostate on the -omain
stack during a full (noneneiahhorhood)
call. The saved state forms a naw
Extended State Save Area (ESSA). 1In
addition, if the cal) is a signal, the
sional=depeandent state is written to
the Secure stack marker agnerated by
the sianal,

vigero state is: NI_PTR
Callers_SP
DIALECT
PEO_PTR
SuP
PgP
Callers_Target
(ssveo tor debugner)

PREVIUIISI7) points to the area where
state snnuld pe saved. PREVIDUS(®)
cortains the value which shoulA he
written as CALLERS_SP, PrEV(]) has
the caller’s taroet, £11 other
saved statm is availavle in commnn
reqgisters, .

Mome. A new ESSA is written,
ECH

21 Oct w0
mods; ¢ Dec mod: 14 Jan 81 (7C)

PLF T MEANS PREVIDUS(1) FiNDMAC !
ME A S PREVIOUS (6) FipMaCs
“EANS PREVIOUS(T) ENNNAG S
v a4 CURRENT (&) EiniAC S
MEANE CURRENT(7) FnhmACS
e 84S CUPRENT 7 FNPMAC S

./
Y
.
»/
Y
+/
»

*/
Y
Y
®/
Y
s/
Y
Y
*/
'y
*/
v/
~f
~/
"
*/
«/
t/
*/
«/
*/
Y
%/
*s
v
*/
Y
Y

:/ﬁ*klitklkih'#ﬁt‘leihtl.‘Qltl*tﬂ‘IAOth!ﬁikllttiltiQltlﬁttli"t./
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SAVE MACRQC STATE

520 1 :

521 1 /A

522 1C: * *where® peoints to the tS34, Start writina ro it,
523 1€ 2 First will he structure and version id,

sS4 1C: »/

525 1 .

20 1 @ OFF_ALU_NYT = LLT16( ESSA.STRUCT_VERSION ) QR Cyun_0,
527 1 : SUUKCEC NFF_ALU_PATA ) 10 JPN_BUS( DATA_TRAP )3
S28 1

529 1 3 OFF_BLU_CUT = LITIK( ESSA,STRUCTURE ) PLUS WHERE,
S3%0 1§ ARTTE FWOwW DATS_TRAP USIMNG UFF_ALU wITH WHERE
531 1 CON_LENGTHI 1o )2

532 1

SIS 1 e /x

534 {C: * And then S1P, saved as dialect value only,
S35 1IC: */

S36 1 :

537 1 OFF_aLU_NUuY = ZERyY LR DLALFCT_COPY,

S3s 1 @ SUURCE (OFF_ALU_NATA) Ty JPu_d8US (DATA_TRAP):
539 1

Sy 1 3 PREF_ALI_DUT = LiT1e( ESSA,DIALECT) PLUS WHEKE,
S5a1 1 : . WkTIE FrOp DB _THAF LSLHL uFF_ALU wlITH WNHERE,
Siae ) e Cut_LENoTh (R)2

Sa3 1 :

S04 1 @ /a

54% IC; * Ano.the callers 3P,

Sde IC: */

547 1 ¢

S48 1 OFF _ALVU_OUT = ZERyU (R CALLFRS_SP,

S49 1 3 RULKRCE ( PFF_ALM_NATa ) (10 JPD_BUS( DATA_TRAP »:
550 1 : .

551 1 @ NFF_ALU_NUT = LITIA( ESSA.CALLERS_SP ) PLUS WHERF,
552 1 WRTIE FROM DATA_TwAP USIMNG UFF_ALU wITH WHERF
583 1 CON_LeMhuTh( 3¢ ) FIU( LEFT, ZERQ ):

564 1 ,

555 1 : /n

SS6 IC: * Ang the NT_PIP, gffser nnly, UID is assumeo that ot PBP,
587 1€ A/

9585 1. . ,

959 | Ludg _aln (TEMRET) T30,

5S40 ) AEF_BLL_MUT = 7¢Pu R N_PTr,

361 1. ¢ SullmCE (FF_BLU_NaTa) T JRL_BNS (DATA_TRAP):

- 1-7-20 S

S63 1 2 NEF_ALU_0LT = LITIA( ESSANT_PTR ) PLUS WhEKE,
S&d 1o WRYTE FENM LDALA_TraAP USING UFF_ALU WITH “HEKE,
5651 : CurM_LENGTHA (32);

566 1 ¢

567 1 & R
568 1C: * arg the PFU_FTF, otfser only, UID ie assumer that of PBP,
569 |C: A/

570 1 @

57101 ¢ Ltudy_ahy (TEMPT) wllH 0, )

572 1 : OEE_ALU_DLUT = 78R UF PLN_PIQ,

S73 1 SUUKCE (OFF_ALU_NATAY Tu JPD_BUS (DATA_TRAP)S
S7a 1 3

575 1 : OFF_ALU_OUT = LITi6( ESSA.PED_PTR ) PLUS WHERE,
S76 1 : WHTTE FRNOM DATA_THAP USING OFF_ALU WITH WHERFE,
577 1°: CONM_LEMGTH (32);

578 1 :

579 1 : /*

5890 1C: * Ang then SLP,

581 1C: s/ '

382 1 :

583 1 : OFF _ALI_OUT = LIT1e( ESSA.SLUP ) PLUS WHERE,

SRq 1 LUAD_DOFF [ TEMPE Y wlTh UFFSET,

585 1 LUBAD_AONT TeMPA ) WITH ANl WHERE )3

586 1 :

SA7 1 CuPY( TEMP7, S0P ),

SA8 1 @ LUNG_CALL DESC_IN_PTR*DESC_IN_UID_PIR;

589 1 : I

590 | - /%

591 C: * 4nd them PtP,

59¢ 1C: x/
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593
594
595
596
597
594
599y
ofu
601
602
603
olly
605
ofte
007
oNd
609
614
611
6l
6bt3
b1y
ots
olé
ol
ols

!
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1
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4,428,045
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NEF_ALN_NUT = L{T16( £S5A,PP ) PLUS WHERE,
LUSD_UFF (TEMP®) wlTfH NEFSET,
LUAL_aGnl TEMPH ) w)lTr alw( YWHERE Y;

CuPvy( TEMPT, PRF ).,
LUNG_CALL DPESC_TN_PIRxDESC_IN_UIN_PTR;

/
* write out the caller’s taraet to make the deb
A" hapby.
kx/

NFF_ALU_NUT = LITI6(ESSA.CALLERS_TARGET) PLUS wH
LUAUL_UFF (TEMP&) wWITH OFFSF1I,
LUBUu_ADN (TEMP6) wTTH AuN (wHERE);

Liucty (TEMP7) wllH CALLFKS_TARGET,
LUMG_CALL PESC_TN_PTRRDESC_TO_ULIN_PIR;

LUdi_s0Nn (TEMPA) wllH 0,
SUURCE (LEM (wHEFED)) 1N Jenr_RUS (DALA_TweP),
FeTURi?

SETTILE wESTORE aCFU STATE

TSPLGE

ESTORE MACRG STATF

619
620
621
62¢
623
624
629
ol
627
624
629
630
631
032
633
634
63%
636
637
034
639
sU0
bdl
ode
643
b4y
ous
odb
od7
oug
odG
650
651
652
653
65y
555
656
657
656
659y
660
bh1
662
[T X

1
i
i

i
i
i
i
1
1
1
1
1
i
1
1
1
1
i
1
1
1
1
1
1
1
i
i
1
1
{
t
i
1
1
1
1
1
i
iC
1C
1

1

1

l

1

-
.

ugaer

FRF,

T/RRARRA RS R RRN R KRR A AR RN NP RN KRR I A YRR R AR RN RAANNRRARRRRRIRRARRNRANAAN/

HYE
HY A
HY A
1/ k
HYA
YA
HY &
HY R
MR
YA
s/
2/ x
/%
t/x
HE A
i/ x
HY AR
VA
s/
MY
1/
1/
s/
I/
/%
1/ x
HY S

HESTURE _MACRO_STATE

FUMCTION? Restores current macrostate from the
gomain stack during non=neighborhood
call. The saved state forms a new

Fxtended State Save Area (ESSA),

In

addition, if the call is a signal, the

sianai~dependent sState is read f

rom

the secure stack marker cenerated hy

the sional,

Macro state is? NT_PTR
PED_PTR
SIP
SOP
PuP
callers_SP

TWPUTS: SP points to the top of the FSSA,

rUTPUITS : SIP, PLP, etc. cet their "pre cal

1%

values, SP aqets the saved value.

FaDmag s
FNOMAC

*/

*/
*/
*x/
*/
*/
*/
x/
*/
*x/
*/
*/
*/
x/
*/
%/
x/
*/
*/
*/
*/
*/
*/
*/
*/
L¥4

AUTHNR: TC

NATE 3 27 Qect &80 moc: 14 Jan 31 (1C)
:/kiltiiﬂitﬁitxtt‘ﬂll*t*i*i‘kﬁtitﬁ*’i*tit*ﬁiiitﬂtﬁk,‘t*iiklﬁ*i*i*t*/

MACKO LOCAL_D MEANS CURRENT (0)

MACRO TEMPH MEANS CURRENT (1)

MACRO TEMPT_ MEANS CUPRENT _7

s ma w8 E SE B0 A8 43 6% se es ws wr @n

ENTRY RESTURE _MACRU_STATE:

/%
x SP pboints to top of ESSA,
"/

OFF_ALU_NUT = LITI6(ESSA.STIZE) REV_MINUS SP,
LOAD_OFF (TEMPL) wITH OFFSET,
Ludb_a0n (TEMP1) wTiH AUM (5P):

FNPMAC:

*/



’ 4,428,045
399 400
RESTORE MACKO ST4(F

obd 1 @ /% Use lemp as aduressina hase durina the state restorex/
665 1 :

obo 1 /faRestore PuP and PCL.u0ON#*/

661 1 ‘

bbby 1 : NEE_ALU_OuT = LiTLle (ESSA,.PEP) PLUS TEMPI,
aby 1 ¢ LOAD_OFF (TeMpT7) aJTH DEFSFT,

67uv 1 LUBGU_ADN (TEMFT) wITH AGN ([FMPL)Y, ’
671 | : CPRESL TO ACCUMULATOR MSTRG OFF_ALY WITH TEMP),
672 1 3 CON_LENGTH (32);

673 1

674 1 : LUOMG_CALL PTR_TU_DESC*READ_STARTED?

675 1 '

676 | : LOAD (PBP) WITH DESCRIPTOR 1EMPT,

77 1 CON_LENGTH (32) FIU (RIGHT, SIGN);

078 1| :

679 1 : NFF_sLUI_NUT = ZERUS,

680 | LOAD_OFF (PL.ADN) WITH COFFSET,

6R1 | LUAD_ANN (PC.AON) WITH ANN (PBP);

6hR2 1

6A3 1 ¢ /aRestorae SDPx/

bRU | ¢

6RS 1 3 OFF _ALU_OUT = LITi&e (ESSA,.SDP) PLUS TEMPI,
6l 1 LUAD_OFF (TEMPT7) wlTH OFFSET,

6A7T 1 : LOAD_AON (TEMP7) wITH AQN (fEMP1),

688 | READ TO ACCUMULATOF USING NFF_ALU WITH TFMPL,
689 1 CON_LEMGTH (32);

090 1

691 1 LUNG_CALL PTR_TU_DESCAREAD_STARTED?

692 1

693 1 LUADESPFE)Y WITH DESCRIFPTUR TEMPT,

b4 1 COM_LEMGTH (22) FRH (RTLHT., SIGH)Y;

9% 1

59 | 2 /*Pestore Dialmecr«/

6?7 1 3

6953 1 ¢ DFF_ALN_0UT = LIT1% (eS58,NJALECT) PLUS TeMPt,
69y 1 : FEAL 10 TEMPT_ USRING UFF_ALLu ulTH TEMPI,

My 1 TuM_LeMuTr (R) FTyY (PiGHT, Z2ErN);

771 1 :

ng 1 : NFF_ALY_NUT = ZgPU UR TeMPT7,

My 1 LURY_UFF (PIALECT_CQPY) HITH OFFSET,

My 1 SubikCh (DFF_aL'_DATA) Tu JPU_BUS (DIALECT)?
705 1

7h6 1 : /xPastore Mame Tahle Fointsr*/

ny 1

708 1 : NFF_ALU_NUT = LIT1é6 (ESSA.NI_PTR) PLUS TEMPL,
709 1 PEAD O ACCUMULATUOR USTNG NFF_ALU WITH TEMPL,
710 1 cob_lLeMetd (32):

2 B S S

112 1 OFF_ALU_NUT = aCC OR PC, 40N,

713 1 : LUBY_GFF (MI_FThR) WITH GUFFSET,

Tva 1 ¢ Luho_allin (NT_PThY WITH Al (PC.ANN);

719 1 :

716 1 ¢ /*Pagtnpra PED Pginter affset, AQH = 0,+/

717 1 ¢

713 1 : GFF_AL_MUT = LIT1A (ESSA,FEN_PTR) PLUS TeMME,
719 1 : fee Ay 10 ACCUMULATOUPRP USTNG NEF_ALYU WiTH TF«Pt,
770 1 ¢ COM_LEMGTH (32); :

7’1 1 :

122 1 CEF_ALN_UT = A0 NR [FRN_Val,

123 1 = LulP_UFF (PER_PTR) wl |k NEFRSFT;

724 1

725 1 : /a

126 1C: * Recover the caller’s SP,

727 1C: L .

728 1 : OFF_ALU_OUT = LITIA( ESSA.CALLERS_SP ) PLUS TEMP!,
729 1 @ READ TO TEMP7_ USING OFF_ALU WITH TEMPI,

730 1 ¢ CUN_LENGTH (32),

731 1 LUAD_AON (TEMP1) wITH 0;

732 1 :

735 1 CUN_LENGTH(Q),

734 1 @ NFF_ALU_NUT = BIASFO_LFNGTH Ok TFMP7,

73 1 = LUAD_OQFF( SP ) WITH OFFSFT,
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WSTORE MACRD STATE

736
137
738
7139
740
741
T42
SAVE

743
744
81d
81v
82y
821
B82é
823
824
825
326
8427
828
829
830
83}
832
833
834
83S
830
837
334
339
BuQ
Bl
gaz
543
344
845
84s
847
848
849
850
451
852
353
454
855
856
8487
8549
859
8k
861
Bh2
863
864
4695
8606
vb7
ks
369
87u
871
872
873
874
875
876
877
878
879

1
i
i
1
v}
v
[*]
S
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4,428,045
402

DISABLE _AUN_WRTTF,

QETURN?

ErD /2MACRO_STATE®/

SPALF

TuNAL STATE

s/
=/
%/
LT
s/
L ¥4
s/
¥
x/
LY3
%/
L¥4
%/
x/
8/
L ¥4
n/
L ¥4
“n/
*/
x/
w/
s/
r/
ap
*/

ENO L IST

$LTIST
:/liltti*tt'tttikikiﬁ*i"ﬁQAQlfﬁﬁﬁ**tt*iit*tt*tnttt*’ﬁitﬁﬂtkfi.l‘l‘..t‘ﬁ/
/%

/x SAVE_SIGNAL_STATE

/% »

/% FUMCTIONS Saves "Machine Dependent” state, which is,
/% (by definitionl) that state which must be
/% saved by sianals but not by architectural
/x calls, Tt is all state which is expected
/% to persist within, but net across, s_ap
Iz boundaries.

/x The astate is saved in the newest sacure
/% stack marker frame,

/%

/* Machine dependent state is:

/x Npcode latch

/% 1PC

/x FpC

/4 MCWQ

/* MCW]l (but not trace enables)

/> Frox .

/x Flags are for sianal microcode’s use,

/ x

/% PATE 7¢ uet b0,

/x moos: 2R NCT TC

/x modty ¢ DPe€ TC

/7 x

/% AYTHOkR: FLH

7 x

L4

T/ R AR R AR R AR R AN R G R RN AP RS S RAARR RN AR AR AR AR ARRANRAANRFARACARACADASNDOOR/

e se se ve e s

4 00 w0 20 se b

o¢ e ae se se en

PEGI™

MAC RN
MACKN
MAC RO
HACRO
MACRO
MAC RO
MaCwrN

MAC WD

MACRN

FUTrY SAVE_aTuMal _SjA&TF:

/x

x STATE _bASFE
4 STATE_uUtSF points to hottom of the state save area.
4 in A secure stack marker frame.

x/

NEF_ALI_OUT =

LOBU_UFF(

STAlF_PASE MEANS CURRENT(N) FNPMAC t
TEMPR MEANS  CURRENT(3) FNDMAC S
YWHE RE MEANS  CURRENT(3) FNPRMACS
TEMPS MEANS  CURRENT(S) FnPMACS
SAVMG MEANS  CUPRENTL(7) FrnMAC S
TEMPT MEANS CURRENT(7) FNOMAC S
REAU_PR{V MEARS TGNORE_PRUT,

READ FiuPMAC S
MR LTE_PRTY MEAKS 16NORE_PPOT,

WKrIITE FinNMAC ¢
SAVED_ALP MEANS  PREVIOUS(d) FANDMAC

:= SSMP + 160, thus

LIT16( STATE_SAVE_ARFA ) PLUS SSMP,
SFATF_RASE ) wlliH OFFSET,

LOAG_AONT STATE_RASE ) WITH AUN( §SMP );

/2Rave STGNAL_FLAGS/

/afet flags

into oata trapw/

/xPyUP_PACKET flaax/
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Save LTGLNAL STATFE

ARAY 1 ¢ LUAU_OFFCTIFmPY) wWiTh JPL (LEWM (FREVIOUS(N)))

AL | ¢

gAg 1 /RMU_RETURM flagx/

BA3 ) ¢ 1 GAD (ACCUMULATOR) wTTH JPD (LEN (PREVIQOUS(4}));

8ay 1 :

BAS 1 : NEF_ALU_NUT = aCh LEFI_SHIFTED(1) 0R TEMP 3,

BRe 1 3 SUHRCE (AFF_ALU_PATA) TO JPD_BUS (DATA_TRAP):

8R7 1 : .

#8g 1 3 GEF_ALU_MUT = LLIT1E(SS_FRAME.FILAGS) PLI)S STATE_WASF,
sR9 1 VRETIE_PrTy FROM NATA_TRAP USTHG DFF_ALU WITH STATE_HASF,
HOY 1 FOM_LEMLTHIZZ): .

a%1 1 ‘

nl2 1 : . /»

893 1€ A irL

any |62 */

895 1 3 CEF_SLU_OUT = LIT1#L SS_FRAMF,TPC ) PLUS STATE .4ASF,
3% 1 3 wHIVE_PRIV FRUM TPC USTRR OFF_ALU WITH >TATE_BASF
L p97 1% ‘ cut_tLeNoTnt 32 ) 3 ‘

894 1 3 ‘ )

599 | @ 2

¥4 1C: = EPC

any iC: A/ :

AP S OFF _ALU_NUT = LIT16L 35_FRAME ,FPC ) PLUS STATE_GYSF,
905 1 @ WRTIF_PRTY FRUM FPC USTRG OFF_8LU WITh STATE_BASF.

904 1 3 CoM_LeMeTHO 32 ) 3

90% 1

9406 1 @ Ia4

Iny 1C: 2 Cy:0

904 1C: x/

ANy ) ¢ NEE_ALN_OUT = L1TIR( SS_FRAME.MCWO ) PLUS STATF _2ASE,
91y 1 ¢ . CRTIF_PRTY FRUM MWD USTRE NEF_ALL ®ITn STATEL_tASF

9li 1o ' COM_LEMLTRE 3¢ ) 5

912 | ¢

913 1 ¢ 2

914 13 LT G I

919 10 ./

910 | QUtlal = ( LE!D (FRPpVIPYS( 1 DY) 1N JPPN_RUS( DATA_ThAR )3
917 1

91y i @ NEF_al!i_"ul = LIT1A( 58 _F=AuF MC71Y PLUS STATE _543F,
919 1 VT 1E_Prly FRGF PATL _TRaP HSTHG NRF_ALU w1t 3TaTe _BASF
920 1 3 rot_tereTnt e )

921 1 : ‘ )

922 1 /A

323 1C: «0PCube LAICH

Y24 1€ */

925 1 ¢ NEF_ALU_NUT = NPCONPE NR CUN_D,

926 1 3 LUADLACCHNLATOR)Y #1Th UFFSET;

927 1 @ . .
928 1 /kThis can be combinea with above micro it QPCNDF macro doesn’t
929 1C: 7ero extend, x/

930 1

931 1 = NFF_ALU_NuT = aACr OR CON_U,

932 1 : SUNRCE (NFF_ALU_DATA) TO JPD_BUS (DATA_TRAP)?

433 1 ¢

934 1 NEF_ALU_NUT = LIT16 (SS_FRAMF OPCODE) PLI'S STATE _B84SE,
935 1 ¢ WRTTF_PRIV FROM NaTA_TRAP LISING OFF_aLll WITH STATE_BASE
936 1 ¢ COW_LENGTH (8) FIU (RTGHTY;

937 1 :

938 1 = SUUKCE(LENCEXTENDEN_OPCONEDY) TO JPD_BUS(OATA_IFkD):

939 1 :

40 1 ¢ NEF_aLu_nutT = LITIA( SS_FRAME.EXT_DPCODE) PLUS STATE_BASE,
9u] 1 WHYTE_PRIV FPOM DATA_TRAP USING OFF_ALU WITH STATE _bASF
942 1 3 CUN_LENLTHIB) Fi'I(RIGRT)}

943 1 @

94y 1 QUUKCE {LEfIK_SHACUW)Y T JPU_BUSIUATA_TRAP);

qus | &

Qus '} ¢ . CFF_aLYU_DUT = LITI6(SS_FRaME K _SHADUW) PLUS STATF_RASE.,
947 1 ERTIF_PhTy FRUM NATA _19aP USTNG OFF_ALL WITH STATE _nASF
yug ) CUM_LENGTRI1A) FIL(RTIGHTY;

949 1

9S8y 1 /a

Y&l 1C: « Ang then the Fphax,

952 iC: "/
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SAVE SIuNAL STATE

9S8%
954
35%
9So
9s7
9Sb
4S9
960
Y6l
LY
963
Yhy
9AhS
96
9617
968
69
9790
971
972
973
974
975
976
977
978
979
9R0
981
982
983
984
985
9R6
987
9R8
9R9
99y
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
10006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
102S

1
1
1
1
i
1
1
{
1
1
1
1
1
i
1
1
1
1
1
1
1
1}
1
1
1
1
1
1
1
1
1
1
1
1
H
1
1
1
1
i
1
1
1
1
1
1
H
i
1
1
1
1
1
1
1
1
1
1
1
1C
1
1
1
1
1
1
1
1
1
1
1
1
1

$¥PALF
(A DRINY

NFF_ALI_DUT = LIT1AL S8_FRAMF.FB0X ) PILUS STATE_AASE,
LUBU_UFFC TEMPT ) w1Trk LFFSET,
Loto_annt TEMPT ) »[Tn aNi( STATF_RASE )¢

/ASAVE_ERUY expects monitor mask to be setx/’

SET_MON_MASK,
LUNG_CALL FHOX_STATE*SAVE _EoNX_ARCH;

/ane myst clear the mask, SAVE_ERUX doesn’tx/
CLO_Muh_ask,
FeTuRae

KFESTURE STGMAL STATE

:/iikﬂain*iﬁtltiﬂi‘liiii*AﬁAixitkAtt*ﬁﬁlitiﬂkti**ki%ﬁk*iiitﬂ*kttiﬁ*ﬁ*i*ﬁ/

/R
1/
1/
/A
HYA
T/
YA
HYE)
/%
/A
HYA
HF R
HY A ]
I/
3/ %
YA
I/
/K
1/ x
T/
VR
HYA
1/ %
HVA ]
/%
A

RESTORE _SIGNAL_STATE

FUMCTEQIys Restores "Machine Dependent” state, which

that state which must he

saved by signals but not by architectural
calls, Tt is all state which is expected

to persist within, but not across, 5_op
boundaries.

The state is saved in the newest secure
stack marker frame,

Machine dependent state is:
1rC
EpPC
MCHG
MOk
Npcode lateh
fFhox

NATE 27 Oct 0,
1 Lec

AUTHOI¢ ! TC

is,

*/
*x/
*x/
®x/
*/
x/
*x/
*/
x/
*/
*/
*/
*/
x/
%/
%/
x/
L ¥4
*x/
*/
*x/
x/
*x/
*x/
*/
x/

:/Ai*i*ti*lﬂ*ttﬁnknitﬁA**ﬁi*i*ki*i'xit*ttt*i*k*t*t*t*ﬂ**ii*t*i*******#!t/

PENTRY RESTORF_SIGNAL_STATE:

99 04 M 80 55 40 yu mn 4s 66 06 en E% WY 00 64 €6 60 08 w5 E2 s mr 66 Ge 4a am &

/*Set up state_base tg point

OFF_ALU_OUT = LITI6(STATE_SAVE_AREA) PLUS S3MP,
LUAD_OFF (STATE_BASE) WITH OFFSET,
LUAD_AON (STATE_RASE) WITH AODN (SSMP);

/sRestore F=box statea/

OFF_ALU_DUT = LIT16 (SS_FRAME.EBOX) PLUS STATE_BASF,
LUAD_OFF (TEMP7) wITH OFFSET,

LOGAD_AON (TEMP7) wITH AON (STATE_BASE);

/*NDTE: This must be done hefore restoring mask state
since we set and clear a mask x/

SET_MON_MASK,
LONG_CALL EBOX_STATEARFST_FEOX_ARCH;

CLR_MON_MASK;

/4#Restore IPCa/
/*Pestore EPCa/

OFF_ALU_DUT = LIT16 (ES_FRAMF .EPC) PLUS STATE_BASE.,
READ_PRIV Tu ACCUMULATOR USING OFF_ALU WITH STATE_BASE,
CUN_LENGTH (32);

to state save area of the marker frames/
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RESTOKE SIGNAL STAT:

1026 1 : OFF_ALU_DUT = ACC Ok CON_O,

1027 1 : SOURCE (OFF_ALU_PATA)Y Ty JPu_BUS (CURR_PC_STAGE):

1028 1

1029 1 : /xStash CPC away since it’s good*/

1030 1 :

1031 1 : SUILIRCE (TPC) YO JPD_RUS (DATA_TRAP);

1032 1 ¢

1033 1 : OFF_ALU_OUT = LIT1h (SS_FRAME,.IPC) PLUS STATE_BASE.
1034 1 ¢ READ_PRIV TU ACCUMULATOR USING UFF_ALU WITH STATE_BASE.,
1035 1 : CON_LENGTH (32);

1036 1 :

1037 1 NFF_ALU_NUT = ACC OR CON_U,

1038 1 SQURCE (OFF_ALU_DATA) Tu JPo_BYS (CURR_PC_STAGE):

1039 1 3

1040 1 3 /%Pyt CPC back andg stace everythinag into placex/

1041 1 :

1042 1 ¢ SUUIKCE (PATA_TRAP) TO JPD_RUS (CURR_PC_STAGE);:

1043 1

1044 1 ¢ /xRestore Opcode latchx/

1045 1 ¢

1046 1 OFF_ALU_OUT = LIT16 (SS_FRAME.DPCODE) PLUS STATE_BASE,
1047 1 3 READ_PRIV TO ACCUMULATOK USING OFF_ALU wITH STATE_BASE.,
1048 1 CON_LENGTH (8) FIU (RIGHT, ZERO):

1049 1 :

1050 1 ¢ OFF_ALU_OUT = ACC OR CON_D,

1051 1 ¢ SOURCE (OFF_ALU_LS_16) TO NAME_BUS (OPCODE);

1052 1 3

1063 1 : OFF _ALU_DUT = LIT16(SS_FRAME.EXT_OPCODOE) PLUS STATE_BASE.,
1054 1 : READ_PRLIV TO ACCUMULATOH USING OFF_ALU WITH STATE_BASE,
1055 1 : CON_LENGTH(8) FIU(RIGHT,SIGN);

1056 1 ,

1057 1 OFF_ALU_OUT = ACC NR EXTENDED_OPCOUDE,

1058 1 : LOAD_LENCEXTENDED_OPCUDE) WITH OFF;

1059 1 :

1060 1 @ NFF_ALU_DUT = L1T16(SS_FRAME,.K_SHADOW) PLUS STATE_BASE,
1061 1 : READ_PRIV TU ACCUMULATOR USING OFF_ALU WITH STATE_BASE.,
1062 1 @ CON_LENGTH(16) FIU(RIGHT,ZEROD):

1063 1 :

1064 1 : OFF_ALU_OUT = ACC OR K_SHADOW,

1065 1 LOAD_LEW(K_SHADOW) WITH OFF,

1066 1 @ LOAD_UFF(K_SHADOW) wITH AUN(K_SHADOW),

1067 1 SOURCE (COFF_ALU_DATA) TN JPD_RUS(K_REG);

1068 1 @

1069 1 /*Restore MCw0 repeat countert/

1070 1

1071 1 ¢ OFF_ALU_OUT = L1T16 (SS_FRAME .MCWO0) PLUS STATE_BASE,
1072 1 READ_PRIV TU ACCUMULATOK USING OFF_ALU WITH STATE_BASE,
1075 1 @ FUN_LEMLTH (%)

1074 1 @

1075 1 NFF_ALY_OUT = ALC Ok (De_uy,

1076 1 : SUURCE (OFF_ALU_PATA)Y Ti JPuU_BUS (REPEAT_CLTRY;

1077 1 : .

10768 1.: /xRestore sianal microcode flagsx/

1079 1 :

10R0 1 : OFF_ALU_NUT = LITI&(SO_FRAME.FLAGS) PLUS STATE_BASE,
1081 1 READ_FRIV TU ACCUMULATOR 1ISING OFF_ALU WITH STATE_BASE,
1082 1 : CUN_LENGTH (32);

1083 1 :

10R4 1 AFF_ALU_NUT = ACC OKr CON_0.

1085 1 : LUAD_UFF (PREVIODUS(0Y) wllH OFFSET:

1086 1

1087 1 : OFF_ALU_DUT = L1116 (SS_FRAME MCW1) PLUS STATE_BASE,
1088 1 ¢ READ_PRLYV TU ACCUMULATOR USING UFF_ALU WITH STATF_BASE,
1089 1 CUN_LENGTH (321,

1090 1 : LOAD_AON (STATE_RASE) wWITH 07

1091 1 : i )
1092 1 : /*xTrace traps (tracing state) are not restored after signalsx/
1093 1 :

1094 1 :ENTRY RESTNRE_MASKS:

1095 1 : i

1096 1 : /*Restore MCW] mask status but not trace enables.

1097 1C: Masks are in ACC pyte 2, format xAMTxxxx. Don’t bother
1098 1C: the monitor maSk Since it is already set correctly

1099 1C: whenever this routine is invoked. */
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© 1100
1101
. 1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
PUSH

1122
1123
1124
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
114¢
1143
1144
114%
11de
1147
114y
1149
1150
1151
1152
115%
1154
1185
{1%0
1197
1158
1159
1160
1161
1162
1163
1164
1165
1166
1147
1168
1169
1170
1171

< S

1 :

1

1

13

1

1 2/x0xa/
1 3

1 s/%1x/
| I

1

1

1 s/ %x0x/
13

1

1 :

1 1/x1x/
1

1

1 :E

0 :

0 :STIT
0 :SPAGE
SS MARKEK

409

3TaTt

INDIVISIALE,

4,428,045
410

CASE ON ACC_BYTE(2) MASKk 210@ ROTATE (4),
SET_TRACE_MASK;

INDIVISIBLE,

CLR_TRACE _MASK;

INDIVISIBLE,

CASE ON ACC_BYTE(2) MASK wld0a ROTATE (2),
SET_ASYNC_MASK;?

INDIV1ISIBLE,

CLR_ASYNC _MASK,

RETURN:

INDIVISIRLE,

RETURN;

0 :SNO LIST

o

HY 2]
/%
S/
s/
HY S
3/
s/
T/ k
s/
s/
¢/
HYAS
t/n
HY &
$/%
$/x
s/ x
s/ A
3/
YA S
/%

CoCOOoOC QOO

REGIM

Fe Pt e et e e e et e bt et e bt it et e e e e e C O COC OO CC OO OO0

@r 82 e Bo ¥T Se G4 S5 64 90 04 =e es s Gw Be B A8 80 00 ws s 8

ND /*SIGNAL STATEx/

S3_PUSH_MARKFR
FUNCTION: f5_PUSH_MARKER pushes a marker frame anto
' the Secure stack. This marker trame will

be used to mark the secure stack for ¢cuthack
during crawlout and nonloce! goto. In
sddition, machine dependent state is Savad
in the marker frame by save_macrnstate out
ot invoke_sianaller,

INPUTS: Saved FF is taken from FP,
The caller is rasponsihle for saving the
Foox stack approoriately,

OJ4TPUTS: Mone.

"AYTANK: FCH

PaTe: 14 Jece 1940,

MACRN “HARKER_bASF MEANS CURRENT () ENDMACS

/x

EwTRY SS_PUSH_MuRKER:

* .marker_base, := S8TP;

A/

CFF_ALU_OUT

= ZEPU QR S§TP,

LURU_OFF( MARKER_BASE ) WITH (FFSET,
SOUNCE( NFF_ALU_DATA ) T0O JPN_RUS( DATA_TRAP ),
LUAD_AON( MARKFER _BASE ) WITH AONC SSTP )

/x
& §STP ¢
a7

TAPIVISLIRLE,

3S1P ¢+ Marker_yize;

SET_VUN_MASK,

QFF _aLti_pyt

= L1T1A( mARKERP_SIZ2E ) PLUS SSTP,

LUt _UFFC SSTP ) <ITH NFFSET,

Luudg _ANN

/=

(85TP) 1T ANk (SSTRY;

:/iﬁ*‘tﬁk*it#bili*thhtﬁth'h*ﬁtﬁ*.i*ititii*iiiiﬁttti'ttt*tﬁﬁ*tii“..ﬁﬁ.ﬂ[

«f
x/
a/
L ¥4
a/
s/
a/

~/

S/ AR RN RN AR R AR NP A S RO X R R A AR AR R AR AR AP AR AR AR RN AR ANARASARAAARKANRAGARRONNAS
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PUSH 5SS MARKER

1L7e 10 v 3%:Pq.next_frane_offset := ,marker_hase.;

1173 1C: ./

1174 1 2 NEF_ALU_TuT = LITIAL FEsT_FRAAF _NFFSET ) PLUS SSYP.,
1175 1 3 TLRNURE _PIUT,

1176 1 3 WRTTF FROM UATS8_THAP USING UFF_ALU WITH SSMP

1177 1 CUM_LENGTRT 32 )2

1178 1

1179 1 12

1180 1C: x .marker_pase.d.last_frame_offset = SSMP;

1181 1C: */

11R2 1 @ CFF_ALU_NUT = &R0 QR SS™P.,

11R3 | : SUVRCE( OFF_ALU'_DaTA ) 10 JPD_RUS( DATA_TRAP )7
1184 1 .

1185 1 NEF_ALU_NuT = LIT16( PREVIDUS_FRAME_DOFFSET ) PLUS MARKFR_BASE,
1186 1 ¢ TLMNURE_PRUT,

1187 | 3 WRTTE FROM DATA_TRAP USING UFF_ALU WITH MARKER_BASF
113 | : COM_LEMNGTHC 32 ) FTU( LEFT, ZERQ )7

1189 | :

1190 1 = /4 i

1191 1C: + .marker_base.d . FP_gffser = FP offset?

1192 1C: x/

1193 1 : OFF_ALUY_OUT = 2eRQ OR FP,

1194 1 : SUURCE( JFF_8LU_DATA ) T IPD_RUS( DATA_TRAP ):
1195 1 ¢

1196 1 : NEF_ALU_NUT = LITIA( FP_OFFSFT ) PLUS MARKER_BASF,
11Q7 | @ TuHURE_PROT,

1198 1 @ WRTIF FROM DATA_TraP ©SLHG UFF_ALU WITH MARKFR_BASF
1199 1 : CuM_LEYMGSTRI T2 ) FTufl LEFT, ZEROL )3 .

1200 1

1201 1 : /x

1202 1C: A ,marxer_opase, Y _num_fpox_frames = 0}

1203 iC: x/

1204 1 AFF _ALU_DUT = ZePRa uR CuM_0,

1205 1 ¢ SULIRCE( NFF_ALYU_PATA ) I JPD_RUS( DATA_TRAP )3
1200 1 :

1207 1 : NEF_ALU_NUT = LITi6( NUM_FROX_FRAMES ) PLUS MARKFR _BASF,
1208 1 : I4NURE_PROT,

1209 1 3 WRTTE EROM DATA_TRAP USING OFF_ALU RITH MARKER_BASF
1210 1 3 CUM_LENGTHL 1o ) FIUCl LeFT, ZERU ):

1211 1 :

1212 1 / ok

1213 1C: *+ .marxer_pase,d.next_frame_offset 1= ~1;

1214 iC: £/

1215 1 NFF_8LU_DNYT = ZERL UP CCN_ALL_DNES,

1216 1 @ SUNRCEC AFF_ALU_NATA ) T0 1920 _AUS( DATA_TRAP )3
1e17 1 :

1216 & 3 OFF_AaLi_NuT = LITI6( NFXT_FxamMF_OFFSET ) PLUS MA2KFh_BASE .,
1219 1 3 Tshgre PRUT,

1270 1 : wRTTE FROG GATA_THAP USL"y UFF_ALU WITH MARRER_HASF
1221 ) = coM_Levelnf 32 ) Flufl Le=FI, ZeRO )3

1222 1 3

1223 1 /x

1274 1iC: *# ,marker_pase.?.33_trama_tvpe 3 darv _Tyoe:d

1229 iC: x/ .

1270 ! : CFF_ALU_IuT = LiTis( =r«v _TyPe ) OF COM_O,

1227 1 SULRCEC MRF_ALM_NATA ) 10 IPN_SUR( DATA_TRAP )3
12°8 1 : ’ . ) o
1229 1 : NFF_ALU_NUT = LITI6( 3S_FRAME_TYPE ) PLUS MARKER_BASF,
1230 1 : TGLNURE_PROT,

1231 1 : WHTITE FROM DATA_TRAP USIMG UFF_ALU WITH MARKER_BASF
1232 1 : CUM_LEMGTH( 2 ) FIU( RIGHT, ZEPO )¢

1233 1 :

1234 1 : NFF_ALU_OUT = LIT16( SS_FRAME_CURRENT_VERSIOM ) NR CNN_0.,
1235 t : SUURCE( NFF_ALU_NATA ) TO JPD_RUS( OATA_TRAP );
1236 1

1237 1 : PEF_AL_OUT = LITiI6( SS_FRAME_VERSIUN ) PLUS MARKER_PRASE .,
1238 1 : TGMURE_PRQT,

1239 1 : WRTTE FROM OATA_TRAP yYS|iMG OFF_ALU WITH MARKER_BASF
1240 1 : CON_LEMGTHC 8 ) FIU( wlGHT, ZERO )7

1241 1 :

1242 1 : /x

1243 1C: A SSMP :z _marker_base,;

tedd 1C: * RETURM;
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PUSH S8 MaRnFR
1245 1C: x/
1246 1 : CLS _MON_MASK,
1247 1 CUPY( S§MP, MARKFR_BASE ),
1248 | 3 Re TURN:
1249 | 3
1250 1 END 7 aptIsy MARKFLR FOAME s/
1251 0 ¢
1252 v
1255 6 18TTTlLL MOP 5% MAQKFR
1254 0 1$PAGE
POP S5 MARKER
1255 ¢ : .
1256 ¢ :/ﬂtﬁ*kﬁtttbtiihkttittﬁttitttti*ﬁhiiltt*t*tttttitttttikiﬁk**ﬁtkttt/
1257 0 :/x */
12568 0 1/« SS5_POP_MARKER */
1259 0 :/a . o */
1260 0 /a2 FUNCTINN: Poos the most recent marker frame otf ®/
1261 0 :/4 the secure stack, The marker frame *x/
1262 0 /4 must be the last thing on the stack r/
1263 0 :/2 SSMP + Marker_Size = SS8TP *x/
1264 Q0 /% */
1265 0 :/x% THNOUYTS S3%P points to the marker frame. */
12h6 0 /4 */
1267 0 :/a OUTPUIS: None, The frame just disappears. */
1266 0 :1/x */
1269 0 :1/» AUTHOK: FCH */
1270 0 /& */
1271 0 :/x NDATE @ 17 Uet an */
1272 0 :7/» */
1273 0 :/Aitiihﬁbnkitntthﬁtttkﬁﬁﬁttt*aﬁ!tti*iatt*tit*iﬁ*iktttttt*t*ﬁtni*i/
1274 ¢ :
1275 ¢ :BRERINM
1270 1 : .
1277 1 Mafinn TEP MEANS CURPRENT(N) ENDMAC ;
1270 1 :
1279 1 1ENTRY SS_PNp_alnkpn;
12”0 | :
2Ry 1 Iz
12R2 1C: A temp, !z 5SmP;
1283 1C: * .temp,oftset iz S$SMPa.previous_frame_offsat;
1284 1f: * Jftemp,w.next_frame _offset :z =1:
1285 1C: * SSIP 1z 5SwmP;
1286 1C: £ SSMP 1z _temp,;
1287 1C: * RFTURM;
12rs 1C: &/
1289 1 : - SET_MON_MASK;
1290 1 :
1291 | : OFF_ALU_OUT = LITIs( PREVINUS_FRAME_NFFSET ) PLUS SSMP,
1292 1 : LOAU_ANNC TEMP ) #TTH AQN({ SSMP ),
1293 1 IGNQRE _PROT,
1294 ) READ 10 ACCUMULATUR USTNG NFF_ALU WITH 5SMP
1295 1 : COM_LENGTH( T2 )3
12% 1 :
1297 1 : DISARLE_ayun_WRTITF,
1298 1 : OFF_ALU_NUT = ACC Nk CON_Y,
1299 | LUAU_OFF( TEMP ) wItH OFF3F|;
1300 1 ¢
1301 1 : AFF_ALY_NLT = NuFs,
1302 1 : SULKCEC DFF_ALIU_FATA ) IN JTEP_RUS( DATA_TRAP )3
13n3 1 ¢
1304 ) : DEF_ALU_OUT = LITLAC( WEXT_FRAE_OFFSET ) PLUS TEMP,
‘1305 TGNIRE_PR(T,
1306 ) WRTIE FARfNi DATA_TraP US|Mg UFF_ALU #ITH TEMP
1307 1 COM_LEMGTRL 3¢ ):
1308 | : ’
1309 | CuPy( SS8TF, SSMP
1310 1 :
1311 1 CLR_MUN_MASA,
1312 1 COPY( 8S4p, Temp ),
1313 1 ¢ RETURNG
1314 }
1315 1 :ExD /xPNP MARKER FHAME &/
1310 0



4,428,045
415 416

TWPUT FILE: 221.1_FTLFIA
OB8JECT FILF: CALL_STATE,NE

LINE W :SUURCE

348 v ; BEGIN
354 1 2 EMTRY WRITE_RETURN_IN 3
359 1 : UFF_ALU_UUT = ZERG OR PREVIOUS ( 4 ) ,
M1 alu_in 2 , rang 2 oalu_op 5 src_frame 3., r_source 4
360 1 : SNURCF ( OFF_ALU_PATA J ) TN IPD_BUS ( DATA_TRAP )
m 1 ¢ jed_ctrl) 7 ) dev_cmag 28
60 1 3
362 1 ¢ DISACLE_ADN_wRl ,
4 { 3 rand 8 ,
363 1 3 LOAD_LEN ¢ PREVIOQUS ( 7 ) ) wlIH LITERAL ( LIT_LENGTH ( 3 ) )
1 : gest_frame 3 , r_cdest 7 , r_a 1 V_in 1 , len_ctrl
M1 :185 , 1ithR 3 , nac 4 , test 1S , polarity 0
363 1 3 3
365 1 @ OFF_ALU_UUT = LITle ( 96 ) PLUS PREVIDUS 7)Y, .
M1 alu_m 3 , 1 0, litie 9o alu_op 3 src_frame 3 , r_source 7
366 1 : WRLTE FRUM DATA_TRAP USING OFF_ALl WITH PREVIOUS ¢ 7 ) ,
M1 3 mem 4 joa_ctrl 4 dbo_ctel 1 src_frame 3 , r_source 7
367 1 ¢ CON_LFWGTH ( 32 )
M1 : len_ctr) &
67 1
371 1 3 LFF_ALU_QUT = [FRkN 0OR PREVIONUS ( 2 )
M1l alu_in 2 , rang 2 alu_op S src_frame 3, r_source 2
372 | : SOURCE ( NFF_ALU_DATA ) 1D JPP_RYS ( NATA_TRAP )
M1 ¢ cjea_ctel 7 oev_cmd 2R
72t ¢}
374 1 3 OFF_aLu_ultt = «TTle ( 32 ) By PREVIOUS (7 )
Mol e alu_in T , 1 0 , Virie 32 "alu_oe 3 src_frame 3 , r_source 7 ,
379 1 3 WRITE FRUM DATa_TRAP USTNG OFF_ALY WITH PREVIOUS ( 7 ) .
M | i mem d jpcctrl 4 do_ctr? 1 src_frame 3 , r_source 7 ¢
37To 1 : CON_LENGTH ( 32 )
m 1 s len_ctel &
37 1 ¢
380 1 3 UFF_ALU_OQUI = LTT16 ( od ) PLUS PREVIOUS ( 7 ) .
M 13 alu_in 3 , vV 0 , Vitle 64 alu_or 3 src_frame 3 , r_source 7 ,
3A1 1 ¢ WRETE FPUM TPC USTwR DFF_ALU WITH PREVIOUS ( 7 ) ,
M1 2 mem 4 iva_ctrl v gb_ctrl 1 src_frame 3 , r_source T
382 1 ¢ CON_LENGTH ( T2 )
M1 ; len_ctrl 6
3ag 1 1 ¢
386 1 : OFF_ALL_UMT = (It ( 94 ) PLIIS PPEVINUS (7 ) ,
M1l alu_in 3 , 1 0 , 1it1e 94 alu_oo 3 src_frame 3 , r_source 7 ,
387 | : wRITE FRUM LENGTH { PPEVIOUS | 7 ) ) USING OFF_ALUY
387 } 3 wI[H PrFyIut!s ( 7 1
M} : mem 4 jea_ctrl! A , src_frame 3} , r_source 7
M1 : agb_ctrl | src_frame 3 , r_source 7
3Rg 1 ¢ CNNLENGTH € 2 ) F{U ( PiGKT
M1 : len_ctrl 7 rand U
ARH 1 1
391 1 : UFF_ALU_UIT = 28RN GR LOMMUM (2 4, 1) &
Mmoio3 atu_in 2 , rand 2 alu_ep S sre_frame 2 , r_source
M1 : 1, com_ext 2 .
392 1 3 SOURCE ( NFF_ALU_DATA ) T0 JPP_BUS ( DATA_TRAP )
M 1 ¢ jed_ctrl 7 dev_cma 28 : -
392 1 ¢
394 | : OFF_ALU_OUT = ZERN PLUS PREVINUS ( 7 )
M1 : alu_in 2 , rand & alu_op 3 src_frame 3 , r_source 7
395 1 : WRITE FRUM DATA_TOAP USTAG OFF_AL!! WITH PREVIOUS ( 7 )
M1 : mem 4 jed_ctrl 4 db_ctrl i src_frame 3 , r_source 7
396 1 : CON_LENGTH ¢ 32 ) ,
M1 : len_ctr} 6 ’
397 1 3 RETURN
M1 : nac ¢
307 ) ¢
399 1 : END
510 0 3 gEuLIN
S19 1 : EMTRY SAVE_MACRO_STAT
526 1 : OFF_ALU_UUT = LIT16 ( «0D0NED ) NR COMMON ( 3B2 . 0,
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alu_irn 3 , 1 0 , 1itlée QAONQ2q alu_op S src_frame
2 , r_source 0 , com_ex*t 383
SOURCE ( OFF_ALY_PAaTa ) 10 JPP_RYS ( DATA_TRAP )
jpa_cterl 7 dev_cmg 2R

’

CFF_ALLU_UNT = LTT1e ( 0 ) PLUS PRFVIUVS ' 7))

alu_in 3 , 1.0 , 1itla N alu_oe 3 src_frame 3 , r_soyrce 7
WRITE FR(GM DATA_IRaP {ISTuh NFF_ALY WITH PREVIOUS ( 7 )
mem 4 jea_ectrl U db_ctel src_frame 1 , r_source 7

CON_LENGTIH ( 16 )
len_ctrl S
’
UFF_ALU_UNT = ZFRN NR CR&GMGM (0, & ) , »
alu_in 2 , rand 2 alu_op S sec_*trame 2 , r_source
b , com_ext ¢ .
SOURCF ( NFF_ALI_N&TA ) in JIPN_RYS ( DATA_TRAP )
ipa_ctel 7 asv_cmy 2%

’

UFF_ALU_UUIE = LITie ( 1€ ) PLIS PREVINUS ( 7 ) )

alu_im 3, 1 0, 1it1ée 16 alu_op 3 src_frame 3 , r_lbuvco T
WRITE FROM DATA_TRAP USTihG OFF_ALYU WITH PREVIOUS ( 7 ) ,
mem 4 jod_ctrl Ab_ctrl 1 src_frame 3 , r_source 7 ,

CAN_LFNGTH ¢ R )
len_ctrl 4
r
OFF_ALU_ut'T = ZFRN NK PREVINUS ( & ) ,
alu_in 2 , ranag 2 alu_rp 5 src_frame 3 , r_source b6 .,
SAURCE ( PRF_ALD_MATA ) 170 JEIP_RUS ( NDATA_IRAP )
jod_ctrl 7 dev_cmg ¢R

’
UJFF _ALU_UGYT = LT[Ye ( 37 ) PLity PReVLINUS ¢ 7 )

alu_in 3 , 1 0, Titls 3¢ alu_on 3 src_frame 3 , r_snyece 7 .
ARLTe FRUY DATA_TRAP HSTfi NEF_ALY WITH PREVIOUS ( 7 )
mem 4 jmpa_ctrl 1 do_ctrl 1 src_frame 3 , r_source i
COL_LFILGTIH (% ) FIU ( LEFT , 7¢Fg )
len_ctrl A rand o

r
LOAD_AUM ( CUPRFRT ( 7 ) ) WITH 0 ,
gest_frame N , r_“est 7 , r_w 1 a_in 0,
OFF_ALU_UUT = ZERD NR COMMUN ( 2 ., 4 )

alu_in 2 , rand 2 alu_oo S src_frame 2 , r_source
4 o, com_ext 2
SNURCFE ( OFF_ALU_NATA ) 10 JPP_BUS ( DATA_TRAP )
jed_ctrl 7 aev_cmd 28

r
UFF_ALU_OHT = LTTYe ( o8t ) PLUS PREVIOUS ( 7 )
alu_in 3, 1.0 , 1itls &4 alu_or 3 src_frame 3 , r_snyrce T
WR[TE FROM DATA_TRAP USInG NFF_ALL W]Tn PREVIOUS ( 7 )
mem 4 jod_ctrl o db_ctrl 1 src_frame 3 , r_source 7
CON_LENGIH ( 32 )
len_ctrl &
r
LOAD_AQM  CUPRENT (7 ) ) WITH v .,
dest_frame 2 , r_dest 7 , r_w 1 ‘a_in 0,
UFF_ALU_UUT = ZERD Nk COmMMOM ( 2 , 3 ),
atu_in 2 , rang 2 alu_op S src_frame 2 , r_source
3 4 cnm_ext 2
SOURCE ( AFF_ApN_naTa ) 10 JeD_dus  DATA_TRAP )
jnd_ctrl 7 cev_cmd ¢f '

’
UFF_ALU_u'll = LT[1e ( 9¥& Y PLUS PREVIOUS (7 ),

alu_in * , 1 0, litla %6 alu_90 3 src_frame 3 , r_snurge 1 ,
WRITE FeuM NATA_TRAP UsTnf AFF_ALY 91TH PREVIOUS ( 7 ) ,
mem u jra_ctel 4 Ade_ctr) |} src_frame 3 , r_source 7 .

CRL_LFNGIR 32 )
len_ctrl &

’ .

UFF_ALu_ulil = LTl1o t 1”& ) #PLUS PrFVIULUS C 7 )
alu_in 3, 1. A , V1itiA 128 ajlu_np 3 src_frame

3, r_source 7 ,

LAAD_QFF  CyURRENT ( 6 ) ) WlTk yFFSET .,

Aast_frame 0 , r_dest ¢ , r_w 1 o_in 3 .

LOAD_AUN ( CURREANT ( 6 ) ) @WITh ANG ( PREVINUS ( 7 ) )
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dest_frame 0 , r_desSt o , f_w | a_in ¢ ¢+ src_frame

5 4+ r_source 7

’

UFF AL U_CcUT = 2580 O (MMl 2 . 2 ) , LUAp_ANN

C LHROPEYT (7 ) ) wTIR AL ( CUMMDY (2 » 2 ) )
3lu_in ?2 4, rang ¢ alu_~p 5 src_frame 2 , r_source

2y com_ext ¢ 4 rdest_treme ., r_amst 7 , r_w 1

a_in ¢ ¢+ src_frame ¢ , r_source 2 , com_ext 2

LOAn_Lte®  CURKRFNuT (7 Vv Y w1 Ty LEN ( COMMOM (

r

ENTRY RFSTORE_ACPU_S :

UFF_ALU_UME = 1716 ( Ste ) REv_4THS COMMON ( 2 , S5 )
alu_in 3, 1.0 , Y1it1kc 512 alu_no | src_*frame

2 , r_source S5 , com_ext 2 ,

LNAD_NFF ( CuPwkeT (1 ) ) "[Th LFFSET

dest_frame 0 , r_dest | , r_w | o_in 3,

LOAD_ACN € CULRRERT (1 ) ) WITH AON ( COMMON ( 2 , 5 1) )

dest _frame 0 , r_dest 1 , r_w 1 a_in 2 + src_frame

661
t
bhe

id

o
1 3
I 2
I
|
i
[
[ -
| B

587 1 2 2 + 2 ) ) . LOAD_NFF { CUEIRFRT 7 Y )

il ot s agest_frane 0, r_dest | , r_w | 1_in 2, src_frame
1 1 2 4 r_source 2 , com_axt 2 , nest_frame 0 , r_dest
A1 ¢+ 7 5, r_e )l n_in '

S¥) 1 s oTEH NEFIFT
R T 3 ’

9% 1 2 LONG_Fat L UFSC_TU_PTw o ufof _Tu_olu_FTR
w1 :nac 7 , Yitla OESC_TN_PIP » PESC_TN_UID_PIR

SRH 1 3 ; ’ _ ’

S 1 3 OFF_ALU_UMT = LT{te ( 256 ) PLUS PRFVYIOUS ( 7 ) ,
m1 3 Talu_in 3, b 0, litle 256 alu_op 3 src_frame
4 1 3 3, r_source 7 ,

594 1 3 LONAD_OFF ( CURKENT ( 6 ) ) WITh QFFSET
M 1 : dest_frame 0 , r_dest o , F_w ] o_in 3 ,

S9 1 : LOAD_AQM ( CURRENT ( 6 ) ) WlTh AQi ( PREVIOUS ( 7 ) )
M 1 : dest_frame 0 , r_dest & , r_w 1| a_in 2 s src_trame
M 1 ¢ 3, r_snurce 7

S% | : )

598 1 3 UFF_ALU_UUT = ZFRD OR COMMON (2 , 0 ) , LOAD_ANH

998 1 3 ( CHRREMI (7 ) ) owI[IH AGN ( COMAnNH (2 , 0 ) )

LI B alu_in 2 , rand 2 alu_op S sarc_frame 2 , r_source
M1 : 0, com_ext ¢ , dest_frame 0 , r_cest 7 , r_w 1
M.l o Ca_in 2, src_frame ¢ , r_source 0 , com_ext 2

S98 1 : , LNAD_LEN ( CUPKFNT (7 ) )Y wiTrm LFN ( COMMON (

S93 1 : 2 , 0 ) ) . LOAD_OFF ( CURRENT ( 7 ) )
i1 3 , agest_*rame 0 , r_dest 7 , r_w 1 T_in 2 ¢ Src_frame
M1 :2, r_source 0 , com_ext 2 , cgest_frame 0 , r_dest
M1 :7, r_wl o_in

3983 | : WIIH OFFSFT
[ W 3 ’

599 1 : LONG_CALL DFSC_TO_PTk » DFSC_TO_UTG_PTR
M 1 : nac 7 . 1itla- DESC_IN_PTIP # DESC_TO_UID_PTR

599 1 : ;

66 1 & UFF_ALU_UNT = LTT1s ( 3R4 ) PLUS PREVIGUS ( 7 ) ,
m o1 3 alu_in 3T, 1 0 , livjk 3y4 alu_op 3 src_frame
m 1 : 3, r_source 7T ,

607 1 : LDAD_OFF ( CURRFLT ( & ) ) WITH UFFSET ,
M 1 ¢ aest_trame 0 , r_dest 6 , F_w | oa_in 3,

608 1 : LDAN_AQM ( CURRFNT ( 6 ) ) #ITH A0 ( PPEVIOUS ¢ 7 ) )
M 1 3 dest_frame N ', r_dest ¢ » r_w I a_in 2 + src_frame
M1 i 3, r_source 7

608 1 H -

61 1 LNAD ( CURRENT (7 ) ) #[Th PREVIOUS (1 ) o
% 1 dest_frame 0 , r_cest 7 , r_w | , aLin 1 ., o_in 1
M1 y 1oin src_frame 3 , r_source |

oll 1 LONF_FaLL OFSC_TO_PTk ~ LESC_TU_LID_PTK
M1 nac 7 , litta DESC_TN_PTR % DESC_IN_UID_PTR

o1l 1 ;

613 1 LOAD_BGMN ( CuPrRENT (& ) ) WITH 0 ,

41 dest_frame 0 , r_<est o , r_.» 1 a_in 0.,

bly 1 SOURCF ( LEMN ( DREYTIQGUS (7 ) ) ) TN JPN_AUS ( NATA_TRaP ) ,
o1 joc_ctrl A , src_frane T , r_scurce /[ dev_cmd 272 ’

615+1 RFE 1Kt
o] nac 2

i
i
1
1
i
i
1
1
1
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M1 : 2, r_source 5 , caom_ext 2
6be 1 :
668 1 : UFF_ALU_DUT = LTT16 ( 256 ) PLUS CURRENT ( 1 )
M1 3 alu_in 3 , 1. 0, Yjtle 256 alu_oo 3 sgrc_frame
M 1 ¢ 0, r_source t , :
069 1 : LNAN_NFF ( CURKHENT ( 7 ) ) WLTH OFFSET ,
M 1 : gest_%rame 0 , r_dest 7 , r_w 1 o_in 3
670 1 1 LOAD_AQN ( CURRENT ({ 7 ) ) NITH Aﬂh ( CURPENT «c1))),
fi 1 : dest_frame 0 , r_cest 7 , r_w 1} _in 2 v sSrc.frame
M1l P U, r_source 1
671 1 : READ TU ACCUMULAFDR USIMG JFF_ALU WTTH CURRENT C 1 ) ,
M1t mem |} md 1} dp_ctre! 1 src_frame 0 , r_source | ,
672 1 3 CON_LENGTH ( 32 )
M1 : len_ctr? 6
o7¢ } :
674 1 : LNNG_CalL PTR_IN_NESL + <FAD_STARTED
Ml nac 7 4, littd PTR_TUO_UFSC * RPra)_STARTED
oTa 1 : ;
6760 1 : LMD § CuMMON ( 2 , U J ) «TIiH DESCRIPTOR CURRENT ( 7 ) ,
M 1 : dest_frame 2 , r_Adest U , com_ext & , r_w | , a_in
M 1l L, a_im 1, Y_in | adh_ctrl 0 src_frame 0 , r_source 7 ,
677 1 1 CON_LFNEIH 1& }orTu C kIGHT , STGN )
M1 : len_ctrl % rand S
677 1 3
679 1| : UFF_ALUL_U'T = ZFRD5 ,
Moo alu_oe 0,
6R0 I 3 LNAD_DFF ( COMMON ( 2 , 6 ) ) xTIH OFFSET , i
M 1 : dest_frame 2 , r_dest o , com_ext 2 , r_w 1 o_in 3 .
681 | ¢ LNAD_AON ( CuMMON ( 2 , & ) ) w1TH AUN ( COMMON (2 » 0 ) )
M 1 : aest_frame 2 , r_dest 6 , com_ext & , r_w 1 a&_in
Mmoo 2 » src_trame ¢ , r_soufce N , com_ext 2
%1 1 1 ¢
685 1 : UFF_ALU_UNT = LTHle { 128 ) PLUS CURRENT ( 1 ) .
L G alu_in 3 , 1 0, Titls 128 alu_op 3 src_frame
“1:0, r_source t ,
686 1 : LOAD_OFF ( CUPRENT € 7 ) ) WITh UFFSET ,
M 1 3 cest_frame 0 , r_dest 7 , r_w | o_in 3
6R7 1 : LOAD_AOM ( CURKERT ( 7 ) ) W [T dﬁN ( CURRhNF 1)),
41 : orst_frame N , r_dest 7 , r_w | a_in 2 s, src_trame
M) T 0, r_source |
A8 | : RFAD TU nCCHMHLAIﬂk USIMG UFF_alu wITH CURRENT (1 ) ,
M 1 mee | md Ao_ctrel src_frame 2 , r_source 1 ,
0R9 1 CON_LFRAIH ¢ 32
M1 ! den_ctr! A
6RY 1 : ;
891 1 ¢ LN&G_FALL PTR_TN_DESC & wEAN_STARTED
M1 : nac 7 , litta PIR_Ty_UFSC * PE4y,_STARTEL
691 1 : ¢
693 1 ¢ LOAD f FuMa0l (¢ 4 £ ) ) wTTE NESCRIPTOR CURPENT ( 7 ) ,
M 1 ! dest_frame 2 , r_dest 2 , cCom_ext & , r_w } , a_in
M1 :1t, olint , 1_in 1 ab_ctrl 0 src_frame 0 , r_source 7 ,
694 1 : CON_LENGTH ( 32 ) FIU ( WRIGHT , STuN )
M1l 3 len_ctrl 6 rand S :
694 | : ; .
698 | : OFF_ALU_uYJT = LITle ( 16 ) PLIS CURREMT ( 1t ) ,
M1 alu_in 3 , 1V 0, lirls 16 alu_op 3 sgrc_frame 0 , r_source 1 ,
699 1 : READ TU CURRENT_7 USING UFF_ALU WITH CURRENT ¢ 1 ) ’
M1 : mem | mc 1§ ab_ctri | src_frame 0 , r_source t ,
700 1 ¢ CON_LENGIHM ( 8 ) FIU ¢ R1GHT , 7ERUQ )
M 1 : len_ctrl 4 rand d
700 4 &
702 1 3 UFF_ALU_UUT = 2FKN OR CURRENT ( 7 } ’
[ I T alu_in 2 , rand 2 alu_pp S5 src_frame 0 , r.source 7 ,
703 1 : LOAD_OFF ( COMMON ( 0 , o ) ) wITH DFFSET , .
M 1 i dest_frame 2 , r_dest 6 , com_ext 0 , r N 1 o_in 3 .
704 1 : SOURCE ( NFF_ALU_DATA ) T0O JeD_BRUS ( DIALECT )
M 1 : jpd_ctrl 7 dev_cmd 113
704 1 : ;
708 1 @ UFF_ALU_UUT = LTT16 ( 64 ) PLUS CURRENT ( 1 ) ,
I S alu_in 3 , 1.0 , Vitik bu alu_oo 3 src_frame 0 , r_source 1 ,
709 1 ¢ READ TU ACCHMILATAR USIMG QFF_ALU aTTH rUPRENT «c1) .,
Ml mem | md do_ctrl src_*frame 0 , r_source | ,
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710 1 3 CNN_LFRGTH ( 32 )
4 1 ¢ len_ctrl &
719 1 ¢ 3
712 1 : QFF_ALU_UUT = afC 0P CuMeDh (¢ » b )
M1 alu_ir 2 alu_oc S src_trame ¢ » r_soOurce 6 , com_ext 2
718 1 ¢ LOAD_AFF ( CuMpdn (¢ o 4 } ) wlIW NFESET .
41 1 ocest_framas 2 , r_rdest + , com_ext 2 , r_w | o_in 3
714 1 2 LOAND_AQN  FuMmdN (2 , 4 ) 3 w{TH AQM ( COMMON ( 2 4 & )} )
M 1 : gest_frame 2 , r_dest 4 , com_e%t 2 s row | a_in
I S 2 ., src_frame 2 , r_.source 5 ., com_ext 4
714 1 ¢
718 1 ¢ OFF_ALU_DUIL = LTITte ( YA ) PLYDS CHURREMT (1} ) .
M1l s alu_in 3, V 0, titlée %9 aly_op 3V src_frame 0 , r_source 1
719 1 2 READ TG ACCUMULATOR USIMG UFF_ALU #1TH CUPRENT ( 1 1
M1 : mem 1 mA 1 do_ctrl 1 src_frame 0 , r_source 1 .
720 1 & CON_LENGIH ( 32 )
M1 : len_ctrl &
720 1
722 1 3 UFF_ALU_ULUT = aCC OF CouMaON (2 + © ) o
Mmool o alu_in 2 alu_op S src_frame ¢ , r_source 6 , com_exr 2
723 1 2 LNAD_NEF ( CyuM™min (2 » 3 ) ) «[IH NEFSET )
M | : dest_frame 2 , r_dest 5 , com_ext 2 , F_w» { o_in 3
723 1 3
7206 1 : UFF_ALU_UYT = Lifie ( 32 ) PLIIS COURPENT (1 ) .
M1 e alu_irm 3 , Y 0 , Vitle 32 alu_op 3 src_frame 0 , r_sourcs 1
729 1 : KEAD TU CURREMT_7 USING UFF_ALU J4T[H CURRENT ( 1 )
M1 i mem | md 15 ch_cerl | src_frame 0 , r_scurce 1
730 1 3 CON_LENGTN (12 )
M1l s len_ctr! A '
731 1 : LOAD_AGN ( FURWELT (1 Y ) #1Tm §
W 1 3 nest_frame 0 , r_"est | , F_» 1 a_in 0
7301 ¢ g -
733 1 : CON_LENRTH {0 )
M1 : len_ctrl 0 '
734 1| 3 GFF_ALU_DUT = BTASED_LEMGTH LF CURRFNT C 7 )
Moy alu_in t alu_op S src_frame U , r_source 7T
735 1 3 LOAD_OFF [ FOMMAN ( 2 , S ) ) wITH OFFSET , )
M1 : agest_frame 2 , r_dest & , com_ext 2 , row 1 o_in 3
736 1 : DISABLE_ATN_wRIL
Ml : rand %
737 1 : RETURN
M 1 ¢ nac ¢
737 3
739 1 ¢ ENUY
849 ¢ : ©BEGIN
8h6 1 : ENTRY SAVE_SIGNAL_STA
B73 1 3 UFF_alu_ul!'T = LITte ( 160 ) FLUS COMMON ( 0 0 )
L I alu_in 3 , 1 0 , lirtlé lo0 stu_op 3 src_frame
M1 3 2 4 r_source 0, com_ext o
874 1 ¢ LDAN_OFF  CURRFWT ( 0 1 ) WiTn JFFSET
41 : yest_*rame N , r_dest U , row 1 o_in 3,
875 1 : LOAN_ADNM ( CUSREXRT (0 ) ) WiTeh antN ( COMMON 0, 0 )
M 1 : nest_frame N , r_dest U , r_w | a_in 2 + src_frame
Ml 2, r_source 0 , com_ext 0
B75 1 s .
BRY 1 3 LOAND_NEF [ CURRFRT ( 7 )y ) @lTH 4Pp ( LEN ( PREVIOUS (0 Yy )Y
M | : gest_frame 0 , r_dest 3 , r_w | a_in 3 , src_frame
“ 1 1 3, r_source M , jpd_ctrl o
B&O 1 & }
883 1 1 LOAD ( ACCUMULATOR ) WITH JPU ( LFN ( PREVIOUS ( 4 ) Y )
M1l 3 a.w 1l 5, oLin 3, src_frame 3 , r_source 4 jod_ctrl b
8283 | 1 3}
885 | @ UFF_aluU_CUT = aCC LEFT_SHTFTEN ( 1 )} NR CURRENT ¢ 3 ) .
L aly_in ?2 sf t alu_oo S src_trame 0 , r_source 3
8R6 1 ¢ SNURCE ( AFF_ALU_DATA ) N JrD_RUS o DATA_TRAP )
Ml s joa_crrl 7 dev_cma c8
8&6 1 : ;
ARy ) 3 OFF_ALJ_9l'l = LTile ( 0 ) PLUS CURFENT (0 )
ML s 2lu_inm 2 , 1 0, ThtlA O alu_op $§ srec_frame ¢ , r_source 0
BRY | : (CGROWF_9kOT , WRITE FEL MATA_TPAP HU5TnG NFF_aLt
8RY | 1 =T CuR=FT (N Y,
4 1.3 dev_cra 47, mem d jet_ctrel A Ap_ctel src_frame
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Y , r_snurce N
CON_LF.RTH (3¢ )
len_ctrl &

’
DEF_ALU_LMi = LTIta (32 ) Ouis QoMY (0 ),
alu_in ¥ , vV 2 , 1tk 32 alu_on 3 src_trame u , r_saource 0 ,
[GNAKE PO, «R[Te FROM TPC H5TuR OFF_ALU WITA CURRENT ( 0 )}
dev_cmo 4, mem I jpacctel 1y ah_ctri 1 src_frame
U o, r_snurce 0
CON_LENGT™ 32 )
lan_ctrl &
L]
UFF_ALU_OUT = LITte ( 64 ) PLUS CUKRENT ( 0 ) .
slu_in 3 , 1 0, litle 64 alu_omp 3 sec_frame 0 , r_source 0
IGNORE_PRAT , wRITE FROUM FPC USTNG NFF_ALU WITH CURRENT ( 0 )
dev_cmd 4, mem 4 jed_ctrl 9 db_ctrl 1 src_frame
0 , r_source AN
CON_LENGTH ( 32 )
len_ctrl &

’
OFF _ALU_OUT = LTrie ( 96 )Y PLUS CURREMT ( 0 ) .
alu_in 3 , 1 0 , Vitls 9 alu_on 3 src_frame 0 , r_sSouree 0 ,
IGRORE_PROT , WRITE FROM MCW_0 lisTNG OFF_ALLU WITH CURREMT ( 0 ) ‘
dev_cmg 40 , mem 4 jodocterl 11 ab_ctrl 1 src_trame
0 » r_snurce 0
CON_LENGTH 32
len_ctrl A
?
SOURPCE ( LEM ( PREVICUS ( 1 ) ) ) TN JPN_RUS ( DATA_TRARP )
jiod_ctrl A , src_frame 7 , r_saurce | dev_cmd 2R

.

4
UFF_ALu_UHYT =2 LTYe ( 126 ) PLUS CUPRFNT ( 0 )
alu_in % , 1 0, Tirih 1R alu_~ro 3 src_frame
b, r_snurce 0 '
RS _PRNT L oR ) TE FRyY DATA_ 1940 HSTNR NFF_ALL WITH CHRPENT ( @ )
gev_cmg 4N, mem 4 joa_ctrl 4 An_ctr! 1 src_frame
v, r_source 1
CR_LENGTN (32 )
len_ctel 4

?
OFF_ALU_dltl = GPCALE Or COSMOE ( Ams , N ),
alu_in 3 , Ap_crel T , Hev_cmAd 4 aly_onr S sre_frame
@ + r_sourca 2 , comn_axt apd ,
LIAD € 8(CyYMyULATIR ) W(TH (FF8:T
aLs L 4, o_in 3

’
CGFF_ALU_UI'T = ACC DR CuMe0y ( oBa , 0 )

alu_in 2 alu_om S src_frame 2 , r_source 0 , com_ext 33
SNURCFE ( NFF_BLII_DATA ) [0 JpP_Rys ( DATA_TRAP )

ipd_crrl 7 gmv_cmd 2R

i

JEF _alu_uit] = LFffto ( 1hu ) PLLS CURRFAT ( 0 ) ,
atu_ir T, 1. 0, }irlA 1D alu_no 3 eprc_frame

0 4 r_snurce 0 ,

IGNOKE POl 43TTEe FRUM DATA_ITLO H3T0 OFF_ALI) WITH C'IROEMY ( 0 )
gev_cmd 40, mem 4 inu_ctel 4 Ah_ctr) 1 src_*rama

4, r_s0urce

COR_LERRTY (& Y FLIL ( PIGHT )

len_ctrd) 4 rand 4

r
SOURCE ¢ LEN ( FOMA0N (3 4 L ) ) ) 10N JPD_BUS ¢ NATA_ 24P )
jea_ctrl A , srec_frame 2 , r_squrre | , com_ext 3 asv_cmg 2R

.
!

JFF_ALU_OMT = LTIYe ( LB ) PLUS CURHENT ( 0 ) ,
alu_in 3, V2, 1irle 15R aly_2e 5 src_frame
J ¢ Pr_Source 0 ,
IGNORE_PROT , ~RiTE FROM NATA_TRAP UISING OFF_&LU WITH CIRRENT ( 0 )
dev_cma 4", mem 4 jea_ctrl 4 dp_ctrl 1 sre_frame
¢ +» r_source ¢
CON_LENGIY (8 ) FIU ( RIGHT )
Ien_ctrl 4 rand d

SNURCF ( LeM ( COMMON ( 4 , S ) ) ) 10D JED_RUS ( DATA_IRAP )
jed_ctrl & , src_frame 2 , r_source S5 , com_ext 4 dev_cng gA
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’

alu_in 3, 1 9, 1irlh 17A
0 » r_source n ,

IGWNRF_BrOt , aRITE FROM DATA_[RAP IHSTNG NFF_ALU WITH CURRENT ( 0 )
jpa_ctrel

dev_cmo 40 ¢ mem o
O , r_saourcs 0

CON_LFwGIH ( 16 ) FTU ( RTIGHI

len_crel S rand 4

-
4

)

"

db_ctrel

1

428

UFF_ALU_OUT = tTile ( 1760 ) PLUS TURKRENT (C 0 )

alu_ono 3 sre_freme

src_frame

UFF_ALU_UUT = LTT1e ( 192 ) PLLS CURRENT ( 0 ) .

alu_in 3 , 1.0, 1itle 197
U 4, r_scurce 0

ajlu_no 3

LOAD_NFF ( CURRENT (7 3 ) W[Th UFFSET ,

dgest_frame 0 , r_dest 7 , r_u
LOAN_AUM ( CUPHFHT (7 ) ) =1 Ti
vest_frame 0 , r_Adest 7 , r_w

U o r_source

.
’

SFI_MNN_MASK ,
gev_cm 72,

1

in 3

(4

src_frame

( CURKRENT ( 0 ) )

a_in P

LONG_CALL EROX_STAIF # SaVE_r@ ¥ _arCd

nac 7 , littad FHYOL_STATe & SA,F_FENK_ARCH

CLR_MNN_mMASK
dev_cmg /%,
iXF TURN

nac 2

’
ENTRy RESTURE_STGNAL_ :

UFF_ALU_OIT = LIT16 ( 160 ) PLUS COMMOK
alu_np 3

alu_in 3 , 1. 0, 1TitlhA 1lbn
2 4, r_source 0 , com_ext N

LOsP_0OFF ( CuPwFNT ( 0 ) ) w1iTh
dest _frame N , r_dest U , r_w
LNefh ALY € CuRWERT C 0 ) ) WThH
dest_frame N , r_dest U , r_a |

3

¢ , r_source O , com_ext 0

H

UFF_aLlu_UlT = LIfte ( 192 )
atu_in 3 , 1 0, Titish 192

v, r_source 0 .,

LOAD_PNEF  CURNFRT (7 ) ) 41Th
}

cgest _frame 0, r_dest 7 , r

LOaD_AUN ( CuRKENT ( 7 Y ) 14 Th

dest_frame 0 , r_dest 7 , r_w
0 , r_source 0

; .

SET _MOK_MASK ,

dev_cmag 72

I

Al

UFFSET

A_in 3
ANN ( COMMEGN
_in 2

0

r

PLUS CURRFENT (0 )
alu_ro 3

r

src_frarve

0 ) .
src_frame

(n , 0))
src_frame

[

src_frame

( CUKRENT ( 0 ) )
src_frame

JFFSe T ,
e in 3
a_in 2

LONG_CALL EBOX_STATF " ReSI_cRUX_ARCH
nac 7 , lit14 F8Ox_STATE x KFST_FuDX_ARCH

V
CLR_MON_MASK
dev_cmag 73

;

UFF_ALU_DLUT = LTI16 ( o4 )} PLUS CHRREMT ( 0 )
alu_om 3%

alu_in 3 , 1.0, Vitle A4

src_trame U , r_source O

1GHORF _PROT , KEAD TO ACCUMULATOR USING OFF_ALU wWITH

CURRENT ( 0 )
dev_cmg 40} , mem | md 1

0 , r_source 0,

CON_LENGTH ( 3¢ )
len_ctrl 6

’
UFF_ALU_utlT = ACC 0R COMMON (

do_ctrl

WRBuw
atu_in 2 alu_or 5 src_frame 2

1 src_frame

u )

r_source 0

com_ext

SDURCE  OFF_ALU_DATA ) TH JPN_BuS ( CURR_PC_STAGF )

ipd_ctrl 7 dev_cmd 123

’
SNURLF ( TPC ) Tu JPL_BNS ( DATA_TREP )

jpu_ctel 10 dev_cmd 28

’
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1033 : OFF_ALU_VUT = LTI16 ( 32 ) PLUS CURRENT ( 0 ) ,
M : atu_in 3 , 1 0, 1itle 32 alu_op 3 src_frame 0 , r_source 0 ,
1034 ¢ IGNORE_PROT , READ TO ACLUMILATOR USING OFF_ALU WITH
1034 ¢ CHRRENT ( 0 ) , R
M t dev_cmd 40 , mem 1 md 1 db.crrl 1 src_frame
] ¢ 0, r_source 0 ,
1035 2 CON_LENGTH ( 32 )
M t len_ctrl 6
1035 HE
1037 $ OFF_ALU_OUT = ACC OR COMMON ( aBg , 0 ) ,
M alu_in 2 alu_op S src_frame 2 , r.source 0 , com_ext aBA ,
1038 SOURCE ( OFF_ALU_DATA ) TO JPD_BuUS ( CURR_PC_STAGE )
M jpd_ctrl 7 dev_cmd 123
1038 ;
1042 SOURCE ( DATA_TRAP ) TU JPD_BUIS ( CURR_PC_STAGE )
M Jpd_ctrl 4 dev_cmd 123
1042 H
1046 OFF_ALU_OUT = LIT16 ( 160 ) PLUS CURRENT € 0 ) ,

alu_in 3 , 1 0, Titls 160 alu_op 3 src_frame
¢ , r_source 0 ,
IGNORE_PROT , READ TO ACCUMULAIOR USING UFF_ALU WITH
CURRENT ( 0 ) ,
dev_cmd 40 , mem 1 met do.ctr? | src_frame
0 , r_source 0 ,
CON_LENGTH ( R )Y FIU ( RIGHT , 7ERUL )
lan_ctrl 4 rand U

1047
1047

e 60 40 8% 86 oo 04 00 en fe 2e we 49 ww ae

1048

L1043
1050

]
1051

’
UFF_ALU_UUT = ACC UR CUMMON ( aBa , 0 )
alu_in 2 alu_oo S src_frame ¢ , r_source 0 , com_ext aBa ,
SOURCE ( OFF_ALU_LS_16 ) TO ~NAME_RUS ( OPCQDE )
nb_ctrl ¢ dev_cmd 115
’
OFF _ALU_UUT = LTT1o ( 168 ) PLUS CURRENT ( 0 Y
alu_in 3 , 1 0, litie 15A alu_np 3 src_frame
Q , r_source 0 ,
IGNORE_PRNT , REAN TO ACCUMULATONR USING OFF_ALU WITH

10S1
1053

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
i
i
M1
1054 1
1
i
1
i
1
1
1
1
1
1
H
1
1
1
1
1
1
1
1
{
1
1
1
1
1
1
1
1
i
i
1
1
1
1
1
1

2 S5 6¢ 02 ar uw 03 S0 44 06 Se B0 00 es Ge de

10S4 CURRENT ( 0 ) ,
~ dev_cmg 4, mem | mel 1 Ab_ctr! 1 src_frame
M 0 4 r_source 0 ,
1055 COU_LENGTH ( A ) FilJ ( RIGHT , SIGu )
M len_ctrl & rand §
1053 HIH
1087 t OFF_ALU_UUT = ACC OR CUMMON ( 3 , 1| ) .
M : alu_in 2 alu_or & src_trame 2 , r_source 1 , com_ext %3 ,
10S¢e P LOAD_LEM  COMMON (3 , 1 ) ) wl(H OFF X
M ! adest_frame 2 , r_-est | , com_ext 5 , r_w | 1_in 3, ab_cterl 1
10Sq L i
1060 SOUFF_ALU_UIHL =2 LTi1e ( 176 ) PLLS CURKRFRT C 0 ) ,
M : alu_im 2 , 1 0, dielks Uik Aalu_op 3 src_frame
™ P, r_sourcae O
1061 POIGKORF _PrNi , RFEAD Ty ACCHMILATNx USING UFF_ALU WITH
1061 tCHURRENT (0 )
M t dev_cmo 40 , mem | m Ab_ctrl 1 src_frame
4 t 0, r_scurce 0 ,
10462 POLON_LENGIH € 1o ) FIU ( RIGHT , ZFrND )
] 4 3 len_ctr) S rancd 4
1062 -
1064 : OFF_ALU_OI = ACC OR COMMON ( 4 , S ) ,
M : alu_in 2 alu_o® S src_frame ¢ , r_source S , com_ext o ,
1065 ¢ LNAD_LEN ( COMMON ( 4 , S ) ) allH NFF , .
M P nest_*frame ? , r_dest S , com_ext 4 , r_w 1 1_in
" : 3 , db_ctrl 1} '
1066 : LOAD_OFF [ COMMAN (4 , 5 ) ) ATTH &GN coMMon (4 » 5 ) ) ,
M : dest_frame 2 , r_dest 5 , com_ext 4 , r_w | o_in
4 H 2 , src_frame ¢ , r_source S , com_ext 4 ,
1067 $ SNURCE ( NFF_ALY_NaTa ) TN JPN_RyYS ( W_REG )
il ¢ jna_ctrl 7 aev_cmd {14
1067 HE
1071 POUFF_ALUG_UUT = LTila (96 ) PLUS MRRENT ( 0 ) ,

™M
1072
1072

: glu_in 3 , 1. 0, ljtikr 9y aly_orn ¥ src_frame 0 , r_source 0 ,
P OIGHORF_PRCE , READ TO ACCUMBLA DR USIMG GFF_ALU WITH
DOCHRREMT (0 )
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dgev_cmd &40, mem | mA do_crrt! 1 src_frame
G , r_snurce " ’

CON_LFENGTH (32 )

Iﬂn_ctp\ &

’

GFF_ALU_QUT = ACC UR CUMMON ( wRy , 0 ) .

alu_in ? alu_ep 5 src_frame 2 , r_source 0O » com_

SOURCE  NFR_ALU_DATA ) [0 JPD_RUS ( REPEAT_CTR )
joa_ctrl 7 gev_cmg 101

’

OFF_ALU_UYT = LTf1e ( U ) PLUS CURRENT ( 0 )
alu_in 3 , 1 0, litle O alu_op 3 src_*frame 0 ,

IGNNRE_PROT , READ TO ACCIMULATNR USING OFF_ALU wITH

CURRENT ( 0 ) .

dev_cmg 40 , mem |- md | db_ctrl 1 src._frame

0 , r_source 0 .

CON_LENGTH ( 32 )

len_ctrl &

H
GFF_aLU_LUT = ACC OR COMMRK aRa » 0 )

oxt AB» »

r_source 0

alu_in 2 alu_oep S src_frame 2 , r_source 0 , com_ext IBA

LOAD_OFF ( PREVIGUS ( 0 ) ) WITH NFFSET
dest_frama 3 , r_dest 0 , r_w 1 o_in 3

.

’

OFF_ALU_LUT = LTT16 ( 178 ) PLUS CURRFNT ( 0 )
alu_in t , 1.0, litlh 128 alu_ep 3 scrc.frame

9 , r_source 0

LGWNRE_PrOT , READ TO ACCUMULATNR USINE UFF_ALU wllH

CURRENT ( 0 ) _

dev_cmd 40 , mem | mA 1 do_ctrl 1 src_framse

0 , r_source O ’

CAN_LENGTH ( 32 )

len_crtr) & ’ ’

LOAN_AUN ( CURRFHNT (0 ) ) wiTH v

gest_frane 0 , r_dest U , r_ow | a_in Q

?

EMIRY wFE3TuRE_4ASK3 3

IMOIVISTSLE

rand 1%
CASF ON AFC_BYTF ( 2 ) MASK A1y QUTATE ( 4 ) .
nac 3 srce 6 mask A0w sc 3 .

SET_TRACE_MASK

dev_cmd 14

4

INpTVTSTHLE

rand 13 ]

CLr _IRACE _md3x

dev_cma (7

H

I*eTyisTsle o

rand 15 3

CASF D aCL_nYTE € 2 ) ™aSa wftyd 20TATe (2 )
nac 3 srce b rask M40y s¢ S ’
SFI_ASYY L _af:iX

dev_cma 71

’

INETVISTule
rand 1% ]
CLR_ASYNC_488K
dev_cmd 75

RE TURM

nac 2

’

[NDTVISTolE o
rand 1%

RE AN

nac ¢

»

’

ENp

BFGIN

ENTRY S3_PUSH_MARYER <

OFF_ALU_GIIT = 2FR0 OR LamMyd (0, S )

14
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433

alu_in 2
S , com_ext

’

Y

rand

’

LAAD_NFF ( CURRENT
degt _frame 0

jod_ctrl 7

LOAD_AUNM ( CUPRERWT

dest_frame 0
2 , r_source 5 ,

H
INUINTSTRLE |,

rand 15
SE [ _MNr_may
gev_cma 2
UFF _AL 1t _utlf
alu_in 3

4

.

[ 4

SOURCE ( OFF_ALU_NATA )

[ 4

2

4,428,045

alu_op 5

sre_fram

0 ) ) W[Th NFFSET

Jev_cmdg 2R ’
291 ) wlTw AN { C

LITYe (

it

2 s r_source S ,
roMmM0y
Jest_frame 2
LOAN_AUN ( CuMMaNy
gest_frane 2

é s src_frame 2

LOAN_NFF (

H
uFF_aLu_ubirl
alu_ir 3

[GUNKEF _PikN|
oey_¢cm3 4f

14

’
’

’

’

LTTle ( o4

1 n
2 4, r_source 0 ,

com_sxt 0

’

’

com_ext 0

(

L4

Titih 1210
com_ext N

14

G+ 5 )

r.Source

litlh 64

r

r_rdest U , r_w 1 o_in
10 JEn_Rus ( DATA_TRAP )

r_rest U , r_a | a_in

alu_opo

434

e 2 , r_source

’

3 .

OMMON ( 0 , S )
e s src_frame

1216 ) PLlts CNaMuN ¢ 0, S )

1 src_frame

wIIH NFFSFT ,
r_dest 5 , com_ext 0 , r
C 0, 5 ) ) wITH Q0N ( COMMON ( 0 ¢ S5 ) )
r.dest 5 , com_ext 0 , r

S + com_ex

J PLUS CNDAMOM

alu_op 3%

- 1 o_?n 3y .,

¥ 1 a_in

t 0

(0o, 0, '
src_trame

GRITE FRUM OATA_TFAP IISTLR OFF_ALY W TH (OMMON (0 , 0 )

mem 4

b » com_ext 0

CO W _LFNGH
len_ctrl &

r
UFF _sLu_uti

(

jira_cte?

12

a

)

de_ctrl

PASTAANN S B A LV LY

! src_fr

tn, n)

ame ? , r_source

alu_in 2 , rano ¢ alu_nu > sre_frame 2 , r_source
U o, com_ext 4y
SNUPLF f nrF_ALH_DaTe ) gn Tph_Hps f AATL_TRAP )

ie'J-C'f‘] 7

’
UFF_ALu_ulll
alu_in 3%
LGNORE _PKN]
dev_cmd 40

’

)

ey _cmg «o®

LIT1e C 372 3 PLUL CIRREM]

0

Titld 3¢

“lu_op 3

L0 )
src_ftrame U , r_source 0

WRITE FPUM DATA_IRAP USTwG NHF_ALE W) TW CURRENT ( 0 )

mem 4

jpd_ctrl

CON_LENGIH ( 32

len_ctrl A

H

OFF _ALu_ubiT
alu_in 2

’

1 , com_evt 2

4
SOURCE ( NFF_ALU_DATA )

ipo_ctrl 7
H
UFF_ALu_0UI
alu_in 3
IGNORF _PrNy
dev._cmd 40

r

1

4

db_ctel

} FIU ( LFFT
rand 6

ZERM Ok COMMUM
rangd ¢

alu_op 5

gev_cmd &R

LTitle

n

1

’

(

src_fra
eRO )

2., 1),
src_frame

me 0 , r_source 0

? s r_source

T JeD_Ayus ( DATA_IRAP )

( 9 )Y PLury QURRENT ¢ 0 )

litlée Qo

atu_op 13

src_frame 0 , r_source 0

’
«RITE FRUM DATA_TRAP USTnG OFF_ALU WITH CURRENT ( 0 )
src_frame 0 , r_source 0

mem 4

Jepd_ctrl

i

db_ctr!

CON_LENGTH ( 32 ) FIU ( LEFT
rand &

len_ctrl 4

s
OFF _al.u_oun
alu_in 2

SOURLF ( NFF_ALU_DATA )

jpd_ctrl 7

2

OFF _ALU_GLH
aly_in 2

IGNORE _PROT

14

’

s

1

r

7ERU )

LERN O COMMGN  2p3 , 0 ) .
src_frame 2 , r_source

ranag 2
0 , com_ext aBo

1

’

’

alu_op -

dev_cmag 2R

10 JrPnh_AusS ( DATA_TRAF )

LITlte ( 16 ) PLUS CHNRENT ( 0 )

0

’

litlh to

alu_oo 3

src_frame 0 , r_source O

e

\
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dev_cmag 40

WRITE FRUM DATA_TRAP USING NFF_ALII WITH CURRENT ( ¢ )
src_frame 0 ,

mem 4 jpd_ctrl 4 db_ctrl
CON_LENGIH ( 16 ) FTU ( LEFT , 7tRO )
len_ctrl] S rand 6

H

OFF _ALU_UUT = ZERD DK COMMUN ( Apxa ,

alu_in 2 , rano 2 alu_op S
S5 , com_ext aBa ,
SOURCE

jpd_ctrl 7

r

OFF_ALU_UUT = LIT16 ( bd
3]U_in I, Vv0, lTitle 64

IGNORE_PROT

dev_cmg 40 -,

dev_cmg 2R

src_frame 2 ,

53,

( OFF_ALU_DATA ) 10 JPN_BUS ( DATA_TRAP )

) PLUS CURRENT ( v )
alu_on 3

r_source 0

r_source

src_frame

WRITE FRUM NDATA_TRAP USTING DFF_ALU WITH CURRENT ( 0 )

mem 4 ipd_ctr) 4
CON_LENGIH (
fen_ctrl 6

db_ctrl 1

32 ) FIU ( LEFT ,
rand & '

’

UFF _ALU_OGUI =
alu_in T80,

2 , r_.source 0 ,

Titls o
com_ext WY ,

srec_
ZERQ )

alu_oe S

frame 0 ,

SOURCE ( NFF_ALU_NATA ) 10 JPN_3uS ( NATA_TRAP )

jepaoctrl 7 aev_cmd 27

'

CEF_ALU_UNT =
a‘u_iﬂ T, 1 0,

1GNOKE _PKOT ,

dev_cma 40 ’

titls O

ARITE FROM DATA_TRAP DSING OFF_ALH WITH CURRENT ( 0 )
_frame 0 ,
TERU )

mem 4 jpa_ctrl d
CON_LENGTH ( ” ) FLU
len_ctrl & rand 4

db_ctrl 1
( PIGHT ,

’

UFF_ALU_WMHIT = LTlle
alu_in 3 5, 1.0 , Virle D0la

2 , r_source 0 , cam_ext 783 ,

SOURCE ¢ NFF_AaLiI_MHaTa )

jpd_crrl 7 gev_cma ¢R

1]

UFF_ALL_GYT = LIT'e (
alu_in 3% , LI IR

IGNNRE_PROT ,

dev_cmo 40

(=
tie R

WRITE FRUM DATA_TRAP UsTHhG OFF_3LU WITH CUNRENT ( 0 )
frame 0,
7ERY )

mem 4 ipa_ctrl 4 do_ctrl 1
CON_LENRIH (R Y FIU ¢ QIAKT ,
len_ctrl 4 rand 4

¢

CLR_MOn_rasK ,

dev_cma 73,

DFF_ALU_Utl =

COMMON (0,
alu_in 2,

\J ’

ZERD OR CIRREMNT
0y Y wiTr &0
rang ¢ alu_op S
dest_frame 2 , r_gest 0 ,

a_in é 4y src_frame U ,
, LOAD_teN  CuMMON (0 , 0 ) )
C 0 ) ) , LDAD_FF ( CuMEDy (U

. dest_frame 2 , r_+est 0 ,
2 » src_ftrame v , r_snurce 0
, r_aest N , com_ext 0 , r_w 1
ATTH NFF3ET ,
3.
RE Y URM
nac ¢

.
I3

ENMu

BF TN

eht[Ry SS_PLP_YARmFr
SET _#0n_Me 5%

crm

src

2019 ) Ox CNMMON ( gBa
alu_orn S

in JED_8GuS

sre

v )

r_source 0

wl(H
,
ext
r
a0

LIT16 ( U ) PLUS CURRENT (0 ) .,
alu_no 3§

PATA_TRAP )

) PLUS CURRENT (L 0 )
alu_ono 3

. LOAD_AQH (

( CuxrPE (v ) )
src_frame 0 ,
com_ext 0 ,

r_source 0

LITlo ( w0l@ ) OK COMMON ( 38BA , 0 )
src_frame

src_frame O
r_source 0

0
src_frame

src_frame 0

r_souree U

r_source

r_w 1
LEN  CuPNFnT
) )
O 4 rom 1 1_in

asst_frame 2

r.source 0

r_source 0

r_source 0
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tl ot gev_cma 712

128y 1 : ;

1291 1 & UFF_ALU_OUT = LITle ( 82 ) PLUS CDAMUN C 0 , 0 )
M1 alu_in 3 , 1V 0, Jitlh 32 alu_op 3 " src_frame
M1 : 2, r_source 0 , com_ext 0 , ’

1292 1 : LOAD_AQN ( CURRENT ( 0 Y ) WITH a0N ( LOMMUN C 0 , 0 Y )
M 1 : dest_frame 0 , r_dest U , r_w | a_in 2 4, src_frame
M1 2 2, r_source 0 , com_ext 0 R

1293 1 : IGWOKE_PROT ,

M 1 : gev_cmd 40 ,

1294 1 : READ TO ACCUMILATOR USING UFF_ALU wl(H CuMMON ( 0 , O )
M 1 : mem 1 mel 1 db_ctr) | src_frame 72 , r_source 0 , com_ext 0

1295 1 3 CON_LENGIH ¢ 32 )

M1 : len_ctrl &6

1296 1 ¢ ;

1297 1 : DISABLE_AON_w#RI ,
M1 ! rand 8 ,

1298 1 ¢ OFF_ALU_VUT = ACLC uR CuMMON ( oBu , U )} o
M1 alu_in 72 alu_op § src_frame 2 , r_source 0§ , com_ext abBa ,

1299 | : LNAR_OFF ( CURRENT ( 0 ) ) WITH OFFSET
M 1 : dest_frame 0 , r_dest 0 , r_w | o_in 3

1299 1 : ;

1301 1 : OFF_ALU_UNT = UNLS .

Mol alu_op 7

1302 1 : 3PURCF ( OFF_ALU_DATA ) 10 JPP_RyS ¢ DATA_TRAP )
M Y : jpa_ctel 7 dev_cmg 28

1302 1 ¢ ;

1304 1 @ UFF_ALu_wUl = LITte { o8 ) PLUS CHRREN] L U ) ,

M1 o alu_in 3 , 1 0, litis by alu_op 7 src_frame U , r_source 0 ,

1305 1 : IGNOKF_PROT ,

M 1 : dev_cmd 40

1306 1 ¢ WRITE FRUM DATA_TRAP LISTNG OFF_ALU WITH CURRENT ( 0 )
M1 : mem 4 jpad_ctpel 4 Ap_ctrl 1 src_frame 0 , r_source 0

1307 1 : CON_LENGTH ¢ 32 )

M1 : len_ctr) 6

1307 1 : ;

1309 1 ¢ OFF_ALU_OUT = ZERO OR COMMON C 0 , 0 ) , LOAD_ANN

1309 1 ¢ ( COMMON ( 0 , 5 ) ) WITH
M1 alu_in 2 , rand 2 alu_op % src_frame 2 , r_source
M1 :0, com_ext ¢ , dest_frame 2 , r_dest S , com_ext
M1 0, rwl a_in

1309 1 : AON ( COMMUN ( 0 , 0 ) ) o LUAD_LEN ( COMMON ( 0

1309 1 ¢ , 5 ) ) wITH LEN ( COUMMON ( 0 , 0 ) )

M1 : 2, src_frame 2 , r_source 0 , com_ext O ¢ dest_frame
M1 : 2, rodest S , com_ext 0 , r_w 1 j_in 2 + src_frame
M1 ¢ 2, r_source 0 , com_ext 0

1309 1 : , LOAD_DFF ( COMMON ( 0 , 5 ) )} WITH OFFSFEI ]

M1 : , dest_frame 2 , r_dest 5 , com_ext 0 , r_w 1 o_in 3

1309 1 : ;

1311 1 ¢ CLR_MON_MASK ,

M 1 : dev_cma 73
1312 1 ¢ OFF_ALU_OUT = ZERD Ok CURRENT ( 0 ) , LOAD_AUN (
1312 1 ¢ COMMUN ( 0 , 0 } ) WITH AON ( CURRENWNT ( 0 ) )
M1 oz alu_in 2 , rand ¢ alu_op 5 src_frame 0 , r_saource
M1 v , dest_frame ¢ , r_aest N , com_ext N , r_w |
M 1 1 a_in 2 , src_frame O , r_snurce 0
1312 1 2 , LNAD_LEN ( CuMOn ( 0 5, 0 ) ) «TIH 1 EN ( CURRENT .
1312 1 ¢ C 0 ) ) o LRAD_NFF ( CUM=NIN ( O , v ) ) .
M 1 : , cest_frame ? , r_deSt U , com_ext o , r_w | 1l_in
M 1 s 2 ¢+ src_trame G , r_srurce 0 , dest_frame 2
M1 : , r_oest 0 , ecom_ext 0 , r_w 1 oa_in
1312 1 : wITH OFFSFT ,
M1 o 1,

1313 1 : RETUnM
M 1 ! nac 2

1315 1 : 3

131% 1 @ END

t3lo 0 :

1316 0 :

COMPILATIUM CUMPLETE, 111 STATEMFNTS PRPUCESSFD
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440

NATA GENWERAL F H P =~ FETCH MICRUCUNE GENERATOW, REV. 6.0 (3/16/79)

6/15/781 AT 11340:3R

INPUT FILE: GENERATE_MACRO_STATE
0BJECT FILF: GENERATE_MACRN_STATE,.OB

LINE NC:SO0I'kCE

434
43s
430
437
438
439
440
441
442
443
q44
445

/a
I ]

c
C x/

C

NFF_aLu_
READ 10 ACCUMULATOR YSING OFF _ALU
COM_LENGTH (32);

uodated

PRE.

Generates new macrostate for a process.

PKEVIOUS( 7 ) points to the PED from which

format (TC)

ENOMAC T
ENDMAC;

ENDMAC:
ENDMAC
ENDMAC?
ENDMAC:

ENDMAC
END4AC
ENDMAC?
ENPMEC ;

ENDMAC?
ENDMACE
FNDMAC?
ENDNACS

SFFSeT = PED_AOP,OFF

LUAD_DFF (PED_PTR) aliH NFFSET?

NUT = LITI6( ENV_DFSC.PBP ) PLUS PED_ADR,

/xfan’t combine these twn micros.
indivisibly */

WITH PED_ADR,

PC and PRP must

1 0 :SND LIST
29 v :SINCLUDE FROX_INCLYDES:F . MAC
30 0 sSNO LIST
98 0 :SIMCLUNE FRUX_TNOLUDESISIGNAL
99 0 :$$SNO L[LS8T
225 0 :BINCLUDL FHUY_TNCLUDES:COMMUM_REGLISTERS
276 0 :SNO 11187
390 0 sSLIST
3] 0 1/ ARRAREARAPAPANRIACRARCERFPRRXARANRRANR SRS RARRRA AR LIRS HA
392 0 /%
393 O :/x FUNCTIN:
394 0 3/w
395 0 1/» THPUTS:
390 0 /% state is generated,
397 0 3/
398 Q0 :/» PUTPUTS: Macrostate is chanoed,
399 u /4 he new:
4ny u i1/ HY_PTR
4ny 0 /= PEN_PTP
40e U /= 3]P
4ns v /2 O,h
40y G I/ SuP
ans o /£
40o U :/x NPATE 14/7JAv/8l new PED
407 G /4«
QOB O 3/ ASARaRAsAs AR ARRARPRRANRN AR NAREI PR IRNNAIAR
409 v
416 0 :REGINM
411 1 Macan PED_AUR “EANS PREVIULSC 7 )
412 | :MaCwn TARGET MEANS PREVIOUSL V)
413 1 @
414 1 :MACRO TEMPE “E RIS CURRENT (A)
415 1 :MACKD TEMP_6. MEANS CURRENT _b
416 ] MACRD TEMPT UEANS CURRENT (7))
417 1 sMACRO TEMP_7 AEBMS CURRENT_7
418 1 3
419 1 :MaCRO CSL_IIN_9..15 MEANS NPNU004Sha
420 1 :maCko CSL_YIN_leo..47 MEANS ALS92E 78S
421 1 :MACKN CSL_UIN_458,.7T9 MEANS AQA000000
422 1 tMaCrN CSL_NIALECT MEANS 1
423% { ¢
424 1 Mafrn XS _UIn_n,..1% MEANS WAYNGASTA
425 1 MACRN  KUS_UIN_1e,. 87 MEANS  A1S42e78Sa
426 ) ::*arCkN KOS_ULN_488,,79 MEpANS ACNONONQ0
427 1 :MaCen KUS_NIALECT MEANS n
428 1 3 ‘
429 1 $FNTxY REMERBTE _MALFU_5TATe:
430 1
431 1 /e PEY_FTk, 80Nz,
432 1
433 1 OFF_aLl_NuT = 7eRu UR PEN_ADR,
1
i
1
1
1
1
1
{
1
1
1
1
1

04 20 05 S8 36 se sa B 86 s 84 6P 42 07 35 S5 ss

446

LUAU_AQl (PC.AON) WITH AON(PED _ADRY?

That is, there will

L¥4

be

At ARRRKRARKRRRR/

x/
x/
x/
~/
x/
*/
*/
x/
x/
/
x/
* /
x/
*/
x/
x/

tﬁtti‘b*ttttit'i*t*kitﬁtiﬁ*i**’



4u7
448
449
450
4St
452
453
4Sy
455
456
457
4SSy
459
460
461
462
463
464
465
466
467
468
469
470
47y
472
a3
474
475
476
477
478
479
4R
4Rl
4R
4n3
484
48s
486
4R7
4Rg
4R9
499
491}
492
493
494
495
496

499
500
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441

TNDIVISIALE,

442

NFF_ALU_OUT = ACC OR 2EHO_VAL,
LUAD_OFF (PuP) WITH OFFSET,

LUAD_LEN (PBP) WITH LITERAL (CON_LENGTH(32)),
LUAD_AON (PBP) wIlH AUN (PC.ADN);

/*

* Get S|P,

A/
THY_SIP_AGAIN:

NEE_ALU_NUT = LITI6( ENV_DF3C.SIP_0..15 ) PLUS PED_ADR,
READ 10 ACCUMULATUR U3THG NFF_ALL WITH PEU_ADR CNN_LENGTH(I6)}

NFF_BLY_NUT = LiT32(CSL_MID_N,.15) OR CON_O,

LO&) _UFF (TEMFT) wllM

NFF_ALY_OUT = ALC XuR
IF OFF_NE_O THF (010

NFFSFTE

TEMET,
NGT_CSL;

OFF_ALU_DOUT = LITIA( EMV_DESC,.SIP_16,.U47 ) PLUS CER_ADR,
READ T0 ACCUMULATOR USTiG OFF_ALU WITH PFD_ADR CON_LENGTH(32}3

NFF_ALU_NUT = L{T32(CSL_U1D_16,..47) OR CON_O,

LUAD_UFF (TEMPT) AlTH

NFF_ALU_NUT = ACC ¥OR
TF OFF_Wf_0 THEN (NTO

NFFSFEI;

TEMPT,
NUT_C5L;

NEE_ALU_NUT = LIT16( ENMV_UFSC.SIP_N8..79 ) PLUS PED_ADP,
QEAD TO ACCUMULLATUP 'IsTuG NFF_ALU WITH PED_ADR CON_LENGTH{32)}

DFF_ALU_NUT = LIT32(CS1 N _488..79) OF CPN_O,

LudD _UFF (TEMET) wTTH

OFF_ALU_NUT = ACC YUP
LOAD_OFF (TEMFT) wllH
TF UFF_NE_N THEN LOTN

NFF5FT3

TeMP7,
NFESFT,
nuT_ral;

NFF_ALU_NUT = AIASED_LENGTH CON_LENGTH(CSL_DIALECT) OR TEMPY,

SOURCE (OFF_ALU_NATA)

Ty JPD_BUS(OTALECT),

LOBD_OFF (DLALECT_CUPY) W[TH OFFSLT,

LONG_GODT0 FOUND;

NUT_CSL:

NFF_8LU_QUT = LITL6( ENV_D%SC.slP_O..ls } PLUS PEO_ADR,

READ 10 ACCUMULATOR USING NFF_aLU WITH PED.ADR CON_LENGTH(16))

AFF_ALM_PUT = LIT32(M0S_UID_0,.15) OR CON_O,

LOAD_OFF (TEMPT7) WITH

NFF_ALN_0UT = &CC XOR
1IF OFF_NE_0 THEN GOIO

NFESEI?

TEMPT,
NQT_XUS;

NFF_BLU_OUT = L[T16( ENV_DESC,.SIP_16..47 ) PLUS PED_ADR,
READ TO ACCUMULATOR USING OFF_ALU WITH PED_ADR CON_LENGTH(32)}}

CFF_ALU_NUT = LIT32(KOS_UIN_16,.47) OR CON_U,

LUAMU_OFF (TEMPT) wITH

NFF_ALU_NUT = aCC XQR
TF OFF_NE_D THEN GNI0

OFFSET?

TEMPT,
NOT _KUS;

AFF_BLI'_OUT = LiT16( EMV_DFSC.SI®_48..79 ) PLUS PEN_ADR,
READ 10 ACCUMULATUR ISTnG NEF_aLU WITH PED_ADR CON_LFNGIH(32)3

AFF _ALU_NUT = L{T32(X0°_YiIN_48..79) NR CON_U/

LUAu_JFF (TEMP?) wTIH

NFF_ALU_NUT = ACC XyP
LOAG_OFF (YEMPT) alrH
TF UFF_NF_N THFN GNTD

NEFSET?

TEMPT,
OFFSFI,
MOT _K0S;
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443 444
35ty ) .
320 1 : DFF_ALU_OUT = RIASED_LENGRTH COM_LENGTH(KOS_DTALENT) OR TEMP7,
521 1 3 SQURCE (NFF_aLNL_DATA) TQ JPO_BUS(DIALECT), :
322 1 ¢ 1 OAU_UFF (DLALECT_CuUPY) WITH UFFSET,
323 1 3 LUMG_GNIN FUUND;
324 1 :
525 | INOT_KUS:
326 1 3
327 1 :NOT_FUHNR:
;28 1 3 NEF_BL1I_NUT = L1T1e (EMV_UESC.SIP) PLUS PEN_ADR,
329 1 LUAD_GFF (TEMP7) wITH OFFSFT,
%9 1 ¢ LUAD_AOi (TEMPT) ~TIH AUN(PEN_APR);
3%1 1 ¢ '
332 1 SifuBL CINVALTO _S_IMIFERPRETFR, TFMPT,rF [URNARLE )
533 1 ¢
334 1 @ LUbL_a0w(1FWP Y WiTH 0,
335 1 ¢ Lubg 6NID TRY_SIP_AGAIN;
3%6 1
337 1 iFOURN:
538 1 : /n
539 1C: . * And NP,
5S40 iC: x/ ‘ .
sS4l 1 : OFF_ALU_NUT = LITI6C EMV_UFSC.NTP ) PLUS PED_ADR,
s4az2 1 : REAG TN TEMP_7 USINMG OFF_ALU WITH PED_ADR,
s43 1 : CON_LENGTH (32),
544 .1 LUAD_AON (NT_PTR) WITH AON (PED_ADR):
S45 1 ‘ .
S40 1 NEE_ALU_NUT = LIT32(R001R0000a) REV_MINUS TEMP7,
5a7 1 : LOAO_UFF (NT_PTR) WITH OFFSET,
S48 1 : DISARLE _AGN_WRITF; .
s49 1 3
550 1 : /a
551 1C: » . . &nd SDPP.
552 1C: */
553 1 OFF_ALU_NUT = LIT16( ENV_DESC.SOPP ) PLUS PED_ADR,
554 1 : READ TN ACCUMULATOR LISTNG OFF_aLU WITH PEU_ADR: CON_LENGTH(32),
555 1 LOAY_QFF (TEMP7) wlTH RFFSFT,
S%6 | 3 Ludd_altu (TEFPT) allP AQOM (PED_ADR):
S57 | 3
356 14 LOAD_ADKH(TFMPE) WlTH U,
559 1 3 LOMG_CALL PIR_TyU_uFSCaPeay_STARTED: .
S60 1 : :
S61 1 ¢ /7%S0P retyrneg in tempTa/
S62 1 :
S63 1 LUAD (SOP) aITk BDESCRIPIOR TF4PT,
S6u 1 CUNM_LENGTH (32) FLU (RIGHT, ZERUQ);
565 1 3 '
S66 1 LUBU_ADN (TEMPT) &TTH O,
S6? 1 : RETURN:
S68 | @
569 1 :EWD

NPUT FiLE: 227.1_FILFIA
3JeECT FILF: GENERBTE_“ACRO_STA[E.OB

INE M :SUURCE

410 0 : BEGIN
4729 1 ¢ ENTRY GFNFROTE_MACRO_ 3
433 | : OFF_ALU_UMT = ZFRN NK PREVIOUS ( 7 ) . .
M1 o alu_in 2 , rana 2 alu_op S src_frame 3 , r_source 7
434 1 @ LOAD_OFF ( COMMON ( 2 + 3 ) ) wITH OFFSET )
M 1 : gest_frame 2 , r_dest 3, com_ext 2., F_w 1 o_tn 3
434 s 3 .
439 ; : OFE_ALU_UUT = LTI1e ( 64 ) PLUS PREVIOUS ( 7 ) . ;
M1 3. alu_in 3 ., 1 0 , litle b4 alu_op 3 src_trame 3 4 r_source '
440 1 : RFAD TO ACCHMDLATOR USING OFF_ALU wITH PREVIOUS ( 7))
M 1 3 mem | mA 1 Ap_ctr! 1 src_frame 3 , r_source 7
4a1 1 3 CON_LENGTH ( 32 )
M1 ¢ len_ctrl 6
4dl 1 3 ¢
4o 1 : LOAD_A0OM ¢ COMMAN ( 2 , &6 ) ) WwITH AQN ¢ PREVIUQS C7))
4 1 ; cest_*trame 2 , r_odest o , com_ext 2, roWw 1 BN
L S 2, src_frame 3 , r_source 7
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4lde ;
gne IMDTIVISTOLE
randi 13,
UFF_ALU_GUT = ANC uP CUMMON ( & 4+ 6 ) o

alu_in 2 alu_om S src_frame ¢ , r_source b , com_ext ? ,
LOAD_AFF ¢ CuMMOiN ( 2 , O )} ) »lTH NFFSET ,

449
]
454

alu_in 2 , 1 0, title 220 alu_op 3 src_frame
5, r_source 7 ,

[
1
1 :
1 3
1
1 : )
“ 1 3 nast_frame 2 , r_dest 0 , com_ext ¢ , r_w 1 o_in 3
4SL 1 2 LNAD_LEM € COMMO (2 , 0 ) ) aTTH LITERAL € CON_LENGTH ( 32 ) ) ,
#1 3 cest_frame 2 , e_dest U , com_ext & , r_w 1 1_in
A B 1 + ten_ctrl A ’
452 1 2 LDAD_AQGM ( CuMmnNN { 2 +» 0 ) J wllH ACN f COMMON (2 4, 6 ) )
M1 3 oest_frame 2 , r_dest 0 , com_ext 2 , r_w | a_in
Moy € ¢+ src_frame ¢ , r_source & , com_ext ?
452 } ¢
4as7 L o TOY_SIP_ARAIN ¢
458 1 ¢ UFF_ALU_UYT = LTTt6e ( 176 ) PLUS PREVIOUS (7 )
LI R alu_in 3 , 1 0, litls 17k 3lu_op 3 src_frame
M1 : 3, r_source 7 ,
459 } : wEAD TU ACCHMULAINK USING UFF_ALL alTH PRFYTIQNS (
459 t 1 7 } CON_LENGTIH ( 1o )
M1 mem | med do_cterl 1 src_frane 3 , r_source 7 len_ctrl S
459 1 :
461 1 3 GFF_ALY_OUT = LTT32 ( afudi04SL? ) Ok COMMON ( aBa 0,
MOl alu_in 3 , 1 1, 1Tit32 ApNngnyasdy,  alu_op S src_framae
M1 3 ¢, r_source 0, com_axt Fga ,
462 1 LOAD_NFE ( FUPKEWT (7 ) ) WITh uFFSET
M1 3 dest_frame 0 , r_rest 7 , r_w | o_in 3
46e 1 : ;
4bd 1 3 OFF_ALU_UUT = aCC xDW CURRENT ( 7 ) ,
I alu_in 2 alu_or 4 sgrc_frame 4 , r_source 7 .,
4A5 1 LF OFF_NE_0 THEM ROTG NI _CSL
M ] : test &6 , oolarity | mrac 4 , liths NYT_C3L
465 | : ;
467 1 ¢ JFF_ALU_OUT = LIT1b ( 192 ) PLUS PREVIQUS ( 73
E I T alu_in 3,71 0 , 1it16 192  alu_op 3 src_frame
M1l : 3, r_source 7 , .
468 1 : READ TQ ACCHUMULATOR USLNG UFF_ALU wITH PREVIOUS (
468 1 1 7 ) CON_LFWGIH [ 32 )
Mol o: mem | me | do_ctel) i src_frame 3, r_source 7 len_ctrl &
168 1 ;
470 1 3 UFF_ALU_UMT = LTIT32 ¢ @#1592F 7853 )} DR COMMON ( a8a ¢ 0
L S alu_in 3 , 1 1, 1it32 21592673854 alu_op S src_frame
M 1 3 2, r_source 0 , com_axt 244 ,
471 1 2 LNAD_NFF ¢ CUPREWRT ( 7 ) ) wilTn OFFSET
M 1l i dest_frame 0 , r_dest 7, r_w |} o_in 3
VI U
175 1 ¢ UFF_ALU_UIT = ACC xNR CURRENT ( 7 ) ,
ol alu_in 2 alu_oe 4 gsrc_frame 0 , r_source 7
474 1 3 LF OFF_NE_0 IHEN GUTO HOT_CSL
M1 : test & , polarity 1 nac 4 , litg NOT_CSL
474 0y 3
b2 DOFF_ALU_VUT = LIT16e ( 224 ) PLUS PRFVIOUUS ( 7 )
1 :
1
1 ¢ READ TC ACCHMULATNK LSING UFF_2LU ~TTH PREVTUUS (

477 01 1 7 ) CON_LFETIH ( 1 )

M1 mem | mo 1 Ab_ctr? 1. src_frame 3, r_source 7 len_ctrl b
177 1 %
479 1 3 UFF_ALU_UUT = LTT32 ( «000000002 ) NR COMMON ( aga » 0,

M1 alu_in 3, 1 1, 1it32 a000000¢ny, alu_op S src_frame

M1 : ¢, r_source 0 , com_sxt pa ,
480 1 ¢ LNAD_OFF ( CURKELT ( 7 ) ) WiTh UFFSET

Mol i dest_frame 0 , r_dest 7 , r_w | o_in 3
480 1 @ 3}
4R2 1 : UFF_ALU_GIT = ACC XOK CURREMT 71y,

W1 s alu_in 2 aly_oo 4 sprc_frame 0 , r.source 7 ,
4R3 1 2 LNAD_NFF ( CURRFNT ( 7 ) ) AlTn UFFSET ,

M 1 ¢ dest _frame 0 , r_dest 7 , rew 1 o_in 3 .,
4rq 1+ IF OFF_NE_0 THEM GUTO NNT_CSL

M 1 : test 6 , polarity 1 rac 4 , 1it’ NOT_CSL
4R 1 : ;

1’
UFF_ALU_QUT = gTASEN_LENGTH CON_LENGTH ( 1 ) OR CURRENT ( 7 ) ’
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447 448
alu_in 1 len_ctprl alu_oo S src_trame 0 , r_source 7
SNURLE { NFF_ALY_DATA ) TO JPD_BUS ( DIALFCT ) .
jed_ctrlt 7 dev_cma 113 ’
LOAD_NFE { CUMMON ( 0 , & ) ) wITH OFFSET ,
gest_frame ? , r_dest & , com_.ext U , r_w 1 o_in 3,

LANG_AUTO FAURD
nac b , litlta Fouan

1]
WOT _CSL ¢
UFF_ALU_ULUT 5 LTT1e { 176 ) rLUS PRFVIOQUS (7 )
alu_im T , 1.9, litiks 174 alu_op 5 src_frame
3, r_source 7 ,
WEAD TiU ACCUMILATNK USIMG OFF_aly wITH PREVIGUS (
7 ) CON_LFEMGTH (Ve )
mem | mAd 1 dp_ctrt 1 src_frame 3 , r_source 7 len_ctrl 5

1

UFF_ALU_UMT = LTI%2 ( 4000004573 ) R COMMON ( @8d . 0 Y
alu_im 3, 1 1 , 1it32 20000048574 - alu_op 5 src_frame

2 , r_source N , com_ext I ,

LOAD_NFF ( CURKEWY ¢ 7 ) ) wiTthH UFFSET

dest_frame 0 , r_dest 7 , r_w 1 o_in 3

’
UFF_ALU_LUT = ACC A0OR CURRENT C 7 )} o
alu_in 2 alu_oe 4 src_frame 0 , r_source 7
1F NEF_ME_Q THEM GOTO NOT_KOS
test & , polarity 1 rac 4 , 1it8 NOT_KUS

’
OFF_ALu_ulT = LITle ( 192 ) FLUS PREVIQUS (7 )
alu_in 3 , 1V ", litlb 192 atlu_op 3 src_frame
3 , r_source 7
READ Tu ACCUMILATOR USING UFF_ALy wITH PREVIOUS (
7 ) LON_LENGTH ( %2 )
mem 1 ma do_ctrlt 1 src_frame 3 , r_source 7 len_ctrl &

r

UFF_ALU_UYT = LTT32 ( S1S92E7RSA ) Nx CNMMON ( 383 [\ 2
algy_in 3 , 1 1 , Yivd? 159267852 alu_op 5 src_frame

2 ., r_source 0 , com_ext A '

LOAN_NFF ¢ FURREWRT ( 7 ) ) wiTh OFFSET

aest_frame 0 , r_-est 7 , r_w 1] o_in 3

r
UFF _ALU_UI'T = CACC a0k CURPENT C 7 ) o
alu_in 2 alu_oo 4 src_frame v , r_source T
I[€ OFF_NE_0 1HEYN GUTL WNDT_RNS
test o , polarity | rac 4 , litg NUT_KUS

r
JFF_ALU_OUT = LTITte ( 224 ) PLUS PRFVIUUS (7 )
atu_in 3 , 1. 0, titlh 224 alu_op 3 src_frame
5 , r_source 7 ,
KEAD Ty AFCUMILATAR USIMNG CFF_ALU ATTH PREVIQUS (
7 ) LON_LFHETH ( 32 )
mem | md 1 dJo_ctrl 1 src_*rame 3 , r_source 7 len.ctrl &

’

UFF_ALU_OUT = LT132 ( 4000000002 ) OR COMMON ( P88 (¢
alu_im 3 , 1 1, 1ith? Agoongneng alu_ne S src_frame

¢ o r_source 0 , corm_ext RE?

LOAN_NFF ( CURKENT ¢ 7 ) ) %ITH UFFSET

Jest_frame 0 , r_dAest 7 , r_w 1 o_in 5

UFF_ALU_ULUT = ACC xDP CHURPEMNT (7 )
aly_in 2 alu_oe 4 src_frame U , r_source T .
LNAD_NFF ¢ CURRERT ( 7 ) ) WlTh UFFSET

Jest_frama 0 , r_dest 7 , r_w | o_in 3.
1F NFF_Nc_g THEM GUTC WOI_R0E
test & , oolarity 1 nac 4 , 1lirg MOT_KCS

.

’

UFF_ALU_OUT = elASeD_LEMGTA COu_LFNGTH ( 0 ) OR CURRPENT ( 7 )

alu_in ten_ctrl 0 alu_oo S src_frame 0 , r_source T
SNURCE ( NFF_aLY_DATA ) n JPD_BUS ( DIALECT )
jodoctrl 7 arv_crd 113 ’
LNAD_NFE ¢ COMMAN ( 0 » 6 ) ) wITH OFFSET , i
gmst_frame 2 , r_dest b , com_ext U , r_w 1 0.1in 3

LONG_GOTC FOUNL
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nac b o titld FOUND

.

’

NOT_KOS @

MOT_FOUNU

DFF_ALU_OUT = LIT16 ( 128 ) PLUS PREVIOQUS ( 7 ) .
alu_in 3 , 1 0, Vitls 128 alu_op 3 src_frame

3, r_source 7 ,

LOAD_NFF ( CUPKRENT ( 7 ) ) WITH UFFSET .

dest_frame 0 , r_dest 7 , r_w | o_in 3

LNAN_AQUN ¢ CURRFNT (7)) WITH AON 4 PPEVIOU? «7))

dest_frame 0 , r_dest 7 , r_w | a_in 2, src_frame

3, r_source 7

’

IMUTVISTBLE , UFPF_ALU_UIT = LIT1o ( atlAa ) OR COMMON
C 0, 2 ) 4 LOAD_OFF ( CUMMON ( 0 , 3 ) )

rand 15 alu_in 3 , 1 0 , litlo @llAa alu_op

S srec_frame 2 , r_sgurce 2 , com_ext U , dest_frame

¢ s rocest 3, com ext O , r_w | o_in

wITH OFF3FT , LNAD_LEN ( COMMON ( v , 3 ) ) wITH

LTTERAL ( CON_LENGTH ( 0 ) ) , LUAD_AON ( COMMOM ( 0 , ¥ )
2, gest_*trame ? , r_dest 3 , com_ext O , r_w |

T in 1 +» len_cterl 0 s cimgt _frame 2 , r_Adest
3 , com_ext ¢ , r_~. 1 a_in
allH 0 ’

n

i LNUTVTISTOLE , CFF_ALU_UUT = BTASEN_LEMGTH CON_LENGTRH

C U ) OR CUPRENT ¢ 7 ) LOAU_UFF ( COMMON (0 , 4 ) ) W]TH

i rand 15 slu_in 1 lenm_ctr) 0 alu_op 5

src_trame 0 , r_source 7 dest_frame 2 , r_dest 4

+ com_ext 0 , r_w 1 o_in

OFFSET , LUAD_AON ( COMMOM ( 0 , 8 ) ) WITH AON (

CURREMT (7 ) ) LONG_CALL JNVORF_SIGNALLE » JNMVOKE_SIGNALLE
3 + dest_frame 2 , r_gmst 4 , com_ext 0 , r_w |

a_in 2 ¢ src_frame G , r_source 7 nac 7 , litla
'NVUKE_STGNALLE 4 INVUKE_SIGNALLE

’

LNAN_AUN ( CURKEWT ( 7 ) ) WiTH O .
dest_frame 0 , r_dest 7 , r_w 1 a_in (-
LONG_GUTL TRY_STP_AGATHK

nac & , littd THY_SIP_aGalN

.
4

FOyMLe ¢
GFF_alu_UNT = LTl { %6 ) PLIly WREVINUS ( 7 ) , ‘
alu_irn 3 , 1 0 , Vitle Sz alu_op ¥ src_frame 3 , r_seurce 7 .,
READ TU C!'IPEMT 7 USINL UFF_ALU 4TTH PREVTIUUS ( 7 )
mem |\ md 15 ak_ctrl | src_frame 5 , r_source 7 ,
CON_LFHRTH ¢ 2 )
len_ctrl & '

LOAD_AON ¢ COMMON ( 2 , 4 ) ) wT1H ADN ( PREVIOUS ( 7 ) )
dest_frame 2 , r_dest 4 , com_ext 2 , r_w 1 a_in
2 + src_frame 31 , r_source 7

.

1

UFF_ALU_UUT = LIT?2 ( &N01800N0A ) REV_MINUS CURRENT ( 7 % ,
alu_in 3 , 1 1, 1it32 R001800000 elu_op 1 src_frame

VU , r_source 7 ,

LOAD_QFF ( COMMON ( 2 , 4 ) ) wITH OFFSET ,

dest_*frame ? , r_dest 4 , com_ext 2 , r_w 1l o_in 3 .

LTSABLE _ANN_wRI

rand R

.
.

UFF_ALU_DIT 2 LTIT1e ( 256 )} PLUS PREVIOUS ( 7 ) .
alu_in 3 , 1 0 , tierlb 256 slu_op 3 src_frame

1, r_source 7 ,

nFAN To ACCUMULATOR USIMG UFF_ALU WITH PREVIOUS (

7 ) CON_LENGTH ¢ 32 ) ,

mem | mea do_ctrel | src_frame 3 , r_source

7 len_ctrl &

LNap_NFF CUPkENT (7 ) ) WITH UFFSET ,

asst_frame 0 , r_dest 7 , r_w 1 ona_in

LNAD_ADM  FURKFRT ( 7 ) ) WITH A0N ( PPEVIOUS (71

gest_frame 0 , r_dest 7 , r_.w | A_in e ; src_frame

3, r_source 7
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a_in 6 .

READ _STARTED

r_w 1, a_in
y. src_frame 0 , r_source 7

in 01

451

SSo 1 : ;

9S8 1 ¢ LNAD_A0M { CURKFNT (6 ) ) WITH o ,
M 1 1 vest_frame N , e~ _rest 6 , r_w |}

559 1 ¢ LONG_CALL ¢TR_TO_NESC + REAN_STAKTEDR
M 1 @ nac 7 , littd PIP_TG_UFSFH »

58 1 : ;

563 1 ¢ LOAD ( CuMsmDM (2 , 2 ) )} «lJiH DeSCPIPTOK CURPEMT (7 )
M 1 : dest_frame 7 , r_dest 2 , com_ext 2 ,
M1 2l 4 o_in 1, 1_in 1 ob_ctrl

864 1 : CON_LFNGTH ( 32 ) Fflu ( RTGHT , 2FRND )
M 1l 3 len_ctr) & ranad 4

Sekd 1 &

S6b 1 ¢ LNAD_AUGN ( CURKRENT € 7 )Y Y wiTH o ,

M 1 i uest_frame N , r_cest 7 , r_w 1] a_

S67 1 1 RFTURN
M L nac 2

567 1 :

569 | ¢ EMNU

586G (¢

TUMPTLATTOUM CoMPLETE, 34
What is claimed is:
1. In an improved digital data processing system in-
cluding
(1) memory means for storing items of data including
(a) procedures containing instructions and
(b) pointers representing addresses in said memory
means and providing said items in response to
memory signals specifying addresses of said
items in said memory means,
(2) processor means for providing said memory

signals to said memory means, receiving said

data and said instructions from said memory
means, and processing said data in response to
said instructions, and
(3) communications means for transferring said
items and said memory signals between said pro-
cessor means and said memory means,
and wherein :
said processor means performs a procedure execution
for a process by executing said instructions in said
procedure using a plurality of process items of said
items specified for said process,
said process items include a set of architectural base
pointers of said pointers associated with each said
procedure execution performed by said process,
said instructions contain table names representing
said items, each said table name specifying one
pame table entry of said items in a name table of
said items associated with said procedure contain-
ing said instructions,
each said name table entry includes at least a basic
name table entry and said name table entry includ-
ing said basic name table entry specifies said ad-
dress of said item represented by said table name
specifying said name table entry by specifying a
base address of said addresses and a displacement,
and wherein further
said processor means includes name processing means
responsive to said table names and said name table
entries for producing said address of said repre-
sented item from said name table entry associated
with said table name representing said represented
item by processing said associated name table en-
try,
the improvements comprising:
(1) an improved said basic name table entry including
(a) a base source specifier alternatively specifying
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(i) one of said architectural base pointers or
(ii) that said base address is not said address rep-
resented by one of said architectural base
pointers, and
(b) a base-or-displacement specifier alternatively
specifying
(i) said displacement when said base source spec-
ifier specifies one of said architectural base
pointers and
(ii) otherwise said base address; and
(2) an improved said name processing means includ-
ing
(a) first means responsive to said base source speci-
fier and to said base-or-displacement specifier for
adding said displacement specified by said base-
or-displacement specifier to said address repre-
sented by said architectural base pointer speci-
fied by said base source specifier when said base
source specifies one of said architectural base
pointers and
(b) second means responsive to said base source
specifer and to said base-or-displacement speci-
fier for producing said base address specified by
said base-or-displacement specifier when said
base source specifier does not specify one of said
architectural base pointers by using said name
table and said architectural base pointers as spec-
ified in said base-or-displacement specifier.
2. In the improved digital data processing system of
claim 1, and wherein:
said instructions further contain indirect immediate
names including
(a) an architectural base pointer code specifying
one of said architectural base pointers,
(b) a displacement code specifying one said dis-
placement, and
(c) an indirection code specifying that said archi-
tectural base pointer code and said displacement
code specify said address of one said pointer;
said table names further include a table name code
specifying that said table name is not one of said
indirect immediate names;
certain ones of said table names are associated with
said name table entries whose said base specifier
and said displacement specifier specify said address
of one said pointer;
said name processing means produces said address for
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said item represented by said table name by means

of operations including

(a) a first name resolve operation for resolving each
one of said table names other than said certain
ones by obtaining said base address and said
displacement specified in said name table entry
and adding said displacement to said base ad-
dress,

(b) a second name resolve operation for resolving
each one of said certain ones by performing said
first name resolve operation to obtain said ad-
dress of said pointer specified in said associated
name table entry and obtaining said specified
pointer from said memory means, and

(c) a third name resolve operation for resolving
éach one of said indirect immediate names by
adding said displacement specified by said dis-
placement code to said address represented by
said architectural base pointer specified by said
architectural base pointer code to obtain said
address of said pointer specified by said indirect
immediate name and obtaining said specified
pointer from said memory means;

said base-or-displacement specifier specifying said
base address alternatively contains

(a) one of said indirect immediate names,

(b) one of said table names, or

(c) an indirect table name whose said table name
code specifies that said table name is one of said
certain ones of said table names; and

said means responsive to said base-or-displacement
specifier responds to said base-or-displacement
specifier specifying said base address to obtain said
base address by

(a) performing said third resolve operation when
said base-or-displacement specifier contains said
indirect immediate name,

(b) performing said first resolve operation when
said base-or-displacement specifier contains said
table name, and

(c) performing said second resolve operation when
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said base-or-displacement specifier contains said
indirect table name.
3. In the improved digital data processing system of

claim 2, and wherein:

each said name table has a set of said procedures
associated therewith;
said process items further include

(a) a frame item associated with each said proce-
dure execution and

(b) a static data area item associated with at least
one of said procedure executions;

said set of architectural base pointers includes

(a) a frame pointer representing one said address in
said frame item associated with said procedure
execution associated with said set of architec-
tural base pointers,

(b) a static data area pointer representing one said
address in said static data area item associated
with said procedure execution associated with
said set of architectural base pointers, and

{c) a procedure base pointer representing one said
address in said set of procedures associated with
said name table;

said architectural base pointer codes include

(a) a frame pointer code specifying said frame
pointer,

(b) a static data area pointer code specifying said
static data area pointer, and

(c) a procedure base pointer code specifying said
procedure base pointer;

said indirect immediate name in said base-or-displace-
ment specifier specifying said base address contains
either said frame pointer code or said static data
area pointer code, but not said procedure base
pointer code;

said table name code in said indirect table name is said
procedure base pointer code; and

said means responsive to said base-or-displacement
specifier performs said second resolve operation on
said indirect table name in response to said proce-

dure base pointer code.
s % * % %



