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GENERAL

This Product Specification will describe the basic cosponents and
operators of the B81700 SDL S=Languager including its STACK
MECHANISM» DATA DESCRIPTORS», and CODE and DATA ADDRESSES. After a
preliminary discussion of the structure and operation of the
S=Machines its operators will be explained in detail.

RELATED PUBLICATIONS

NAME NUMBER
S5DL/7UPL COMPILER P.S5. 2212 5389
B1700 SDL (BNF VERSION) P.S. 2212 5405

B1700 SYSTEMS REFERENCE MANUAL #4057155
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COMPONENTS OF THE S=MACHINE

The SDL S-Machine is composed of the following basic elements:
1. Base-limit area

This 1is the memory area for program data. It is the only
area that is directly addressable and thus modifiable by
SOL S-ops. This area is bounded by base and Llimit
registers. All "absolute™ data addresses in the S=machine
are expressed as a bit offset from the base register. For
addresses to be absolute 1in facts a program®s base
register must be 2zero. The area 1is broken into two
divisions; static memory (from base register to dynamic
memory base) which is occupied by the SDL stackss and
dynamic memory (from dynamic memory base to the Llimit
register) which is used for virtual data memory, i.e. SODL
paged array page tables and resident pages.

2. Run stucture nucleus

This contains information wused by the MCP and SOL
interpreter to implement an instance of the S-machine,
iee. a running 5SDL program. :

3. Code segments and segment dictionaries

Code Segments are virtual as in the other machines» but the
Code Segment Dictionary is itself segmented, corresponding
to the page-segment concept in the SDL tanguage. Each
entry in a Master Segment Dictionary represents a page of

segments in the source program and points to a
sub=dictionary Wwith the entries for those segments. The
Master Segment Dictionary is non-overlayable; the

sub-dictionaries may be overlaid.

4. File information blocks (FIB's) and FIB dictionary
These appear in (virtual) memory;'one FIB per open file in
use by the running programs, wused by the system for
input/output operations.

5. Registers
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These may be either in hardware
on -the state of the S~machine.

depending

and

current
stackse.
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about
are

register.

not detected.

number of registers is
interpreter.
instruction pointer (page»

Lexic Level,
Current LL and the DISPLAY stack pointer are
in registers
the stacks to check for stack overflows. Underflowus
initialized

Also

Logically,
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registers or in memory
The exact format
important only to the SODL
they consist of the next
segment, and displacement), the
and the stack top pointers for all
the

information

from the

scratchpad area of the program parameter block in the code

file.

1

(See MCP
following format

SCRATCHPAD»

MMNNNNNNNNNNNDNNNNNNNDNNN

FILLER
PPS.BASE
FILLER
ES.BASE
ES.PPS.BITS
VS.BASE
FILLER
CS.BASE
CS.BITS
NS.BASE
FILLER
DISPLAY.BASE
FILLER
PROFILE.FLAG
FILLER
VS5.BITS
NS.BITS
ES.BITS
PPS.BITS

reference
in SDL code files:

manual)e.

BIT(48),
BIT(24)>
BIT(24),
B8IT(24)»
BIT(24)»,
BIT(24),
BIT(24)»
BIT(24),
BIT(24)»
BIT(24)»
BIT(24)»

- BIT(24),

BIT(4)>»

BITCL),

BIT(19)»
BIT(24),
BIT(24)»
BIT(24)»
BIT(24);

This

area

has the

See the MCP Reference Manual for a more general discussion

of code fitless run structuress
and the various dictionaries.
the B1700 S-machinese.

all

intrinsic

file information
These concepts are common to

blocks»

Note that SDL does not make use
of data segments and data segment dictionary,
virtual data via an SDL

instead.

implementing
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THE BASE-LIMIT AREA

The space is divided as shown in the diagram belows with the arrowus
indicating the direction of growth.

EEKRKEKERRERERAEERNRARERER AR RRANEAAAEANAERCARRRENRAE A RN NOEEREARE Akt b &

* * * * ~ DM *
* & * * = Y E *
*VALUE NAME *DISPLAY*CONTROL*EVALUATION PROGRAM* N M *
*STACK STACK«STACK «STACK *STACK STACK= A O *
* ®==> K== % -=> & -=> x ‘ *=) o= * M R *
® * & &« . « 1 Y *
* ' B * * * C _ *
LE 22222 SRR R SRR R R R R R AR RRLE R LR Rl Sttt R Rl Rt R R R
& = *
* ’ &
*xx BASE.REGISTER LIMIT REGISTER s«=«
FIGURE I.1 SDL STACKS
VALUE STACK A Entries are values of data items,

arbitrary in length, the characteristics
of wWwhich are kept in descriptors in the
NAME and EVALUATION stacks.

NAME STACK Entries are DATA DESCRIPTORS, 48 bits in
tength, one descriptor for every data
identifier which is currently active
(not necessarily addressable) in the
program. The descriptor for an array is
96 bits longs occupying two NAME STACK
entries.

DISPLAY ‘ - The NAME STACK is divided into stack
frames, each frame containing the
descriptors for the names declared in
one invocation of a procedure. Not all
of these stack frames contain
descriptors which are currenttly
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accessible. The display contains
pointers into the NAME STACK» one
pointer for sach Lexic Level less than
or equal to the current Lexic Level.
Each pointer locates the base of the
frame for currently addressable names at
that Level. These entries are 32 bits
long. For further discussion of the
display mechanisms the reader should
consult Lliterature on the implementation
of ALGOL 60.

Here are the NAME STACK pointers which
locate the stack frames for every active
procedure. FEach time a procedure which
requires local data or parameter
allocations, (i.e.» requires space on
the NAME STACK) is entereds a3 new entry
is pushed onto the CONTROL STACK to
point to its NAME STACK frame. Since the
VALUE STACK contains the data associated
with NAME STACK descriptorss it too is
divided into frames and the base of each
frame 1is recorded in the CONTROL STACK
as it is allocated. In addition to these
two pointers», each entry contains the
Lexic Lewvel of the calling procedure and
t he Lexic Level of the current entry.
These are wused by the S-Machine to
maintain the DISPLAY. The format of a
CONTROL STACK entry is:
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hkhkhkhkhkhkhkhkhkhkhhkhkkhkhkhkhhhkhhhkhkhkhhhbhhhkhbhhkhhkhrhkhkhkhhhkhkbkbhkdrhhthb kAt ad
* x * * *

* NAME STACK POINTER = EXITED * ENTERED * VALUE STACK POINTER
* * LL * LL * *
* * * * *
2 R R R I N N P R R R R R L R S R L I RS R R RS RSS2 N

20 BITS 4 BITS 4 BITS 20 BITS

FIGURE I.2 CONTROL STACK ENTRY FORMAT

EVALUATION STACK The EVALUATION STACK is wused to hold

: data descriptors for the evaluation of
expressions (expressions are compiled
into reverse polish strings). It is also
used to ‘build actual " parameter
descriptors prior to their being
transferred to the NAME STACK for a
procedure call. Space for data during
expression evaluation is allocated on
top of the VALUE STACK which is kept up
to date as descriptors are pushed on and
popped off the EVALUATION STACK.

PROGRAM POINTER STACK With the exception of the cycle operator
used ‘for Lloopings all transfers of
control in the SDL machine are done via
call~type operatorse. The next
instruction pointer is saved for
subsequent return by pushing it onto the
PROGRAM POINTER STACK. The format of an
entry in this stack is:

I Z 422 R RS2 220 AR RARSERERRLEARRLRERAEEEEER ]

* * & *

* SEGMENT » PAGE = DISPLACEMENT *

* - * *

Y 2 2 R R R R R R T T R R T P R R P R e
6 BITS 4 BITS 22 BITS

FIGURE TI.3 PROGRAM POINTER STACK ENTRY FORMAT



1-7

BURROUGHS CORPORATION - COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 SDL S-=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

DATA DESCRIPTORS

Simple (scalar) descriptofs are 48 bits in lengths, with the
following format:

L2 A AN LSRR LR RS RESERLIERRASAEEELEERSEEL XA E RS T

* S« * *

+* TYPE * LENGTH * ADDRESS *

* * * *

ARk RI AR R AR AR R R AR AR R R AR R AR AR AR NN R A AN R AR A AR AR AR R AN RN AN
8 BITS 16 BITS 24 BITS

FIGURE I.4 SIMPLE DESCRIPTOR FORMAT

The address is specified as a bit offset from the base register
(which .is also the base of the VALUE STACK). The Llength is
expressed in bits, regardless of the type.

One of the bits in the type field indicates whether or not this is
an ARRAY DESCRIPTOR. ‘When this bit is on, an additional 48 bits of
information is appended giving the following format:

L E S 2R AR SRR RSS2 AR RZERRLES SRR RS2SR R 2 2 £ ]

* * : * . *
* TYPE # LENGTH OF * ADDRESS OF .
* * ENTRY * ARRAY *
* * * *
32 L R R R R R R X R R R RS R R R 2R E SRS XIS RS 2
* * * *
« PAGE & LENGTH BETWEEN = NUMBER OF *
*SUBSCRIPT* ENTRIES * ENTRIES *
% SI1ZE * * *
x * * &

e I A I I YT S

8 BITS 16 BITS 24 BITS
FIGURE I.5 ARRAY DESCRIPTOR FORMAT
The Page Subscript Size is only used when the PAGED ARRAY bit is on

‘in the type field. It specifies the number of bits to shift an
Array Subscript to obtain the corresponding Page Subscript (Page
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sizes are always a power of two in SDL).

The Length between entries is the difference between the address of
one element and the address of the previous element. This must be
greater than or equal to the Length of one entry.

The Type Field of a descriptor has a single format, even though some
bits are not meaningful in all contexts.
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khkkbkhkhhhhkhkhkhkhhhkhhhkhhkhkhkhhhhkhhkhki

&« * & * E * * &* *
* Q0 * 1 *» 2 * %3 %« 4L * 5 « 6 * [ =«
« & * * * * * * *
AR KkERKEARRKAKKRRRRNRRNAA A A AR AR A k&
* * . * & * L *x
* * * * * * * *’
* * * * hkhkkh * wadx ] => length VARYING(~*)
x * * * * *
x* * * * * *
* * * * * *&«x 1 => PAGED array (bit 2 must
* * x * . also be on)
+* * * x X
* * * * *x* data type: 00 => BIT
* * * & 01 => FIXED
* * * o« 10 => CHARACTER
* * * * 11 => type VARYING(=%)
* * * *
* * * #xx 1 => contiguous array i.e.» length between
* * * elements = length of one element. (bit
* * * 2 must also be one.)
* * *
* * **%x 1 => array
L 4 *
* **% 1 => non-self-relative (must be on if bit 2 is on)
* 0 => self-relative
*
««% name~value bit 1 => value

0 => name :
(used only when the descriptor
is on the EVALUATION STACK)

(*x) Only used in the type field of in-Line
descriptors which are arguments of a CDFC operator
and in the argument to a RTNC operator. The CDFC
operator also uses BIT 6 in a different way; it
indicates a varying array bound. In=line
descriptors for other operators use BIT 0 to
indicate the presence of a filler field. See
IN-LINE DESCRIPTOR FORMAT.

FIGURE 1.6 DESCRIPTOR TYPE FIELD FORMAT
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When the data itself is 24 bits or 1Lless in Llengths it may be
contained directly in the address portion of the descriptor, thus
requiring Lless storage. In this caser the descriptor is said to be
self~relative and the non-self-relative bit is off.

The use of the NAME-VALUE BIT is to distinguishs in the EVALUATION
STACK, between descriptors which had an associated value loaded on
the VALUE STACK wWwhen they were pushed on the EVALUATION STACK, and
those which did not. The purpose is to signal that a data item
should be cut back from the VALUE STACK whenever this descriptor is
cut back from the EVALUATION STACK. The bit can only be set in
non-self-relative descriptorse.
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PAGED ARRAY DESCRIPTORS

------- R D e R AR GNP G AR R ES R AR A

When the PAGED bit is on in an array descriptor, the address field
of the descriptor does not point directly to the array, but rather
is initialized to zero. An array load operator (ALA, AL) will then
detect the first access to the array and invoke the SDL wvirtual
memory manager to build a page table in dynamic memory. This table
will be non=overlayable and the descriptor address field will be
set to the page table address. The table contains one entry per
array page, each with the format below:

kA AR ARRAREAA AR AR RRAANREAAEEAEAEAE AR AR ARk AL

* * : %

* STATUS = ADDRESS *

* * *

A AR R RR AR A AR AR AR A AR R AR AN AR AN AT AN R AT AR
4 BITS 24 BITS

FIGURE I.7 PAGE TABLE ENTRY FORMAT
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STATUS FIELD

bit 0 presence bit 1 => address is base relative memory
address
0 =>» address is disk address

bit 1 to be read only 1 => the next time this page is
rolled outs, turn this bit off
and bit 2 one.

bit 2 read only 1 => this page may be overlaid
: without rolling it out to disk.
bit 3 unused

An address field of 2ero indicates that this is a previously
unaccessed page and may be created sithout need for a roltin.
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DATA ADDRESSES

The S-Language addresses data via descriptors on the NAME STACK. At
any point in an SDL program every accessible data item may be
described by the Lexicographic Level at which it was declared and
its ordinal location (occurrence number) within the declaration
section at that tevel. A data addresss thens, consists of these two
numbers which uniquely locate a descriptor in the NAME STACK.
Addressing is done by using the DISPLAY to locate the NAME STACK
frame corresponding to the required Lexic Level, and the occurrence
number to locate the descriptor within that frame. For compactness»
data addresses have a type field which indicates the sizes of the
other fields, as indicated below:

Ahkhkhkhkhkhhkhkhkhkhhkhkhkhhkkhkhkhkhkhkhkhkhkhkkhkhhkkhkhkhhkhkbhkhhkrhhkhkhhhthi

* * * *
«TYPE « LEXIC LEVEL = QOCCURRENCE NUMBER ®
* * * *
kA AR R AN AR AR AN R AR A E R R AR AR AN RN AR AN KRR A NSRS RA AR
2 BITS 174 BITS 5/10 BITS

FIGURE T.8 ODATA ADDRESS FORMAT

TYPE LEXIC LEVEL BITS OCCURRENCE NUMBER BITS TOTAL BITS
00 4 - 10 16
01 4 ' 5 : 11
10 1 10 13
11 1 5 8

When only one bit is used for Lexic Level, 0 means Lexic Level 0 and
1 is taken to mean the current Lexic Level, whatever it may be.
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CODE ADDRESSES

Code addresses appear as arguments of operators which effect
transfers of control. They are divided into three parts: the page
number which selects the segment dictionary page, the segment
number Wwhich selects the segment dictionary entry within that page,
and the displacement which specifies a bit offset within the
segment. For compactnesss these numbers are encoded in different
field sizes depending on a type field.

AEAAKARK Ak AR AE KA ARAARANABNKEXARAAAEEAAA R A RA AN EA AN A AEAA AR AL X

* * * * *

* TJTYPE =« SEGMENT * PAGE * DISPLACEMENTY *

* * * * *

23 R I R I I I ITIIT
3 BITS 0/6 BITS 074 BITS 12716 BITS

FIGURE T.9 CODE ADDRESS FORMAT

TYPE SEGMENT BITS fPAGE BITS DISPLACEMENT BITS TOTAL BITS

000 CURRENT CURRENT 12 15
001 CURRENT CURRENT 16 19
010 6 CURRENT 12 21
011 6 CURRENT 16 25
100 6 4 12 25
101 6 4 16 29
110 6 &4 20 33

111 NULL ADDRESS

The Null Address (Type 111) is only used by the CASE operator and
the Llength of the other fields is the same as the length of those
fields in the other arguments to the case. The other fields are not
used and are all zero.
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CUONTROL STACK MECHANISM

* * * * *
* L g * * L
& & * L &«
* x  x % * CONTROL
* e « STACK
* * * * *
L3 * & L *
* * * * *
« 20 Bits * 4 x 4 x 20 Bits *
* LR R N RN R - -— * - * TH SR GN EE AN D GB R SR AR AR WR Sm S A W - um * L 4 * *
* MAME STACK POINTER« * * VALUE STACK POINTER= *
AKXk kXK AKAKREAkAR RN RAKkEA A A ANk AEEA AN ARAC A A kA AE A ARk kAKX &
* & *
* * *
EXITED LEXIC LEVEL#x« **xENTERED LEXIC LEVEL *
CONTROL
STACK
POINTER
CURRENT CONTROL REGISTER
20 Bits 4 Bits 4 Bits 20 Bits
AhkKEKKkRKKKRAKAKRKRAKRRAKAARRREKRAARNEARARKXRARRARRA AR AR AR A AR Ak Ak Ak kb kb k& &
* * * * &
* CURRENT NAME STACK PTR=« * * CURRENT VALUE STACK PTR =
* * * * &
(2R R R L R R R R R R R AR R R R R RS RIS S R R RS R AR S R AT L 2 R
* *
* ++FILLER

CURRENT LEXIC LEVEL®x#x
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The following SDL declaration is used by algorithms shown under the
operators whicn affect the CONTROL STACK.

DECLARE
01 CONTROL.STACK (CS.S5IZE) BIT(48),
02 CS.N5SP BIT(20),
02 CS5.EXITED.LL BIV(4),
02 CS.ENTERED.LL BITC4),
02 CS.vsP BIT(20)»
01 CURRENT.CONTROL BIT(48)»
02 CURRENT.NSP BIT(20)»
02 CURRENT.LL BIT(4),
02 FILLER BIT(C4),
02 CURRENT.VSP BIT(20),

(CSP,TCSP)Y FIXED;

cCSP:=0;
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The SOL operators that use the CONTROL STACK mechanism are:

MKS = MARK STACK

CDFM = CONSTRUCT DESCRIPTOR, FORMAL

COFC = CONSTRUCT DESCRIPTOR, FORMAL CHECK
MKU - MARK STACK AND UPDATE

EXIT = EXIT

RTRN - RETURN

RTNC = RETURN FORMAL CHECK

XTEI = EXIT, ENABLE INTERRUPTS
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IN-LINE DESCRIPTOR FORMATS

SIMPLE DESCRIPTOR

Notes:

8 BITS 6/17 BITS 6/17 BITS
AR AR R AR R AR R AR RN AR AR AR AR R AR RN AR ANAR RS
* TYPE * LENGTH * FILLER *

khkkhkkhkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkhkhkhkhhkhkhkrhkhkhkhhkhkhkhkkhik
' *

=&« OQPTIONAL

1. The fitler option is present only when bit 0 of
type field is on (=1).

2. Bit 2 of the type field is off (=0).

ARRAY DESCRIPTYOR

8 BITS 6/17 BITS 6/17 BITS

Kk Rk hkRkhhrhhkhkhkh kb hkhkdkAhhhkhkhkhhhkhkhkhkhkkhi

* TYPE * LENGTH OF ENTRY = FILLER *

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhkhhkhhkhkhkhkhkhkhkhkhkhhkhkhkkhkhhkhhhkhkkk
*

OPTIONAL
*
AR KKk Ak kAR KRR R R R AR AR Rk AR R Ak Ak ok
* *
6/17 BITS 8 BITS 6/17 BITS
A R ARk R TR R KA R R Rk AR AR A AR R AR R AR AR K
«* LENGTH BETWEEN * NUMBER OF ENTRIES «

I B AR SR RS R R AR R R R X222 R il s R S R 2 2 X
*
*

*xx For paged arrayss, this is the

the

number of bits of the subscript
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Notes:

needed to obtain the page
subscript (See AL: Array Load).

The filler option is present only when bit 0 of the
type field is on (=1).

The Llength between option is present only when bit
three of the type field is off (=0).

Bit two of the type field is on (=1).

The page subscript size field is present only when bit
six of the type field is on.

If bit six of the type field is on, then bits zero and
three Wwill be off.

The fields marked "6/17 BITS™ are encoded as follows:

First Bit Meaning
0 5 bits follow
1 16 bits follow
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Many of the SOL S~ops take operands from or leave results on the
EVALUATION STACK. In facts, only the descriptor of the operand is on
"the EVALUATION STACK itself while the datas that is» the value of
the operandr, may be in the descriptor or elsewhere in the
base-limit area. Conceptually, howevers, it is an operand with which
the 35-op is dealing. There are two classes of operands or results
which may be on the EVALUATION STACK:

Address operands:

The descriptor is a pointer to the value of a declared
data 1item. The descriptor on the EVALUATION STACK s
non-self-relative and its name-value bit is off. This type
of operand is appropriate for use as the destination of an
S-op which moves data.

Value operands:
There are two classes of value operands.
Self-relative:

The descriptor on the EVALUATION STACK is marked
self-relative and its name-value bit is off.
Instead of the address field of the descriptor
being a pointer to the datar the data itself is
contained in the address field of the descriptor.

Non=-sel f-relative:

The descriptor on the EVALUATION STACK is marked
non=-sel f=relative and its name=value bit is on.
The data is on top of the VALUE STACKs, lLocated by
the address field in the descriptor. When this
type of operand is removed from the EVALUATION
STACK», 1i1ts value is removed from the VALUE STACK
as wWell.

Value operands are temporary values as opposed to actual
variables of the program.
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A particular S=-op often requires that its operands be of a
particular class. It does not make sense» for exampler for the
destination operand of a STOD (store destructive) to be a value
operand. Some S=ops put other restrictions on their operands»
usually concerning type or length. Unless specifically indicated»
these restrictions are not checked by the interpreter but, if not
met, the results of the operation are undefined.
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INSTRUCTION SET

Up codes are four, six, ten or thirteen bits in length. The lengths
have been assigned according to static frequency of the S=-ops thus
compacting code space as much as possible.

RELATIONAL OPERATORS

NAME MNEMONIC gP CODE ARGUMENTS
EQUAL TO | EQL 1010 01

LESS THAN LSS 1111 01 1010 .

LESS THAN OR EQUAL TO LEQ 1111 00 1110

GREATER THAN GTR 1111 00 1001

GREATER THAN OR EQUAL TO GEQ 1111 00 1101

NOT EQUAL TO NEQ 1010 10

ARITHMETIC OPERATORS

NAME MNEMONTC 0P CODE
ADD ' ADD 1011 01
SUBTRACT suB 1011 10
MULTIPLY MUL 1111 00 0101
DIVIDE DIV 1111 00 0110
MODULO MOD 1111 00 0111

REVERSE SUBTRACT RSUB 1111 10 1100
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REVERSE DIVIDE RDIV
REVERSE MODULO RMOD
NEGATE | NEG
CONVERT TO DECIMAL DEC
CONVERT TO BINARY BIN

EXTENDED ARITHMETIC OPERATORS

2=2

COMPANY CONFIDENTIAL
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P

1111 10 1101
1111 10 1110
1111 01 0111
1111 10 1000

1111 10 1001

gp CODE

- NAME MNEMONIC
EXTENDED ADD XADD
EXTENDED SUBTRACT XxsuB
EXTENDED MULTIPLY XMUL
EXTENDED DIVIDE XDIV
EXTENDED MODULO XMO0
LOGICAL OPERATORS
NAME MNEMONIC
"AND AND
OR OR
EXCLUSIVE-OR EXOR
NOT NOT

1111 11

1111 11

1111 11

1111 11

1111 11

1100
1100
1100
1100

1100

oP CODE

1111 00
1111 00
1111 00

1111 00

0001

0000

0010

1011

Se

011

100

101

110

111

#2201 2389

ARGUMENTS
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STRING OPERATORS

NAME . MNEMONIC
CONCATENATE CAT
SUBSTRING ONE : 551
SUBSTRING TWO 552
SUBSTRING THREE $S3

STORE OPERATORS

NAME MNEMONIC
STORE DESTRUCTIVE STOD
STORE NON-DESTRUCTIVE LEFT SNDL

STORE NON-DESTRUCTIVE RIGHT SNDR

CONSTRUCT DESCRIPTOR OPERATORS

NAME MNEMDNIC
CONSTRUCT DES. BASE ZERO CDBZ
CONSTRUCT DES. LOCAL DATA coLD
CONSTRUCT DES. FORMAL CDFM

CONSTRUCT DES. FORMAL CHECK CDFC

CONSTRUCT DES. FROM PREV. CDPR

2-3
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oP CODE
1100 11
1111 11 0100 TroVsQ»rl
1111 00 1000 TsV
1010 00 T,V
0P CODE ARGUMENTS
0010
1010 11
1111 00 0100
0P CODE ARGUMENTS
1111 10 0100 DESCRIPTOR
1110 00 N’ DES‘I".C’
DES#n -
1111 01 0001 LL,E
1111 11 1101 000 LL,E»DES#1lrec.>
DES#n
1110 10 N’ DES'I’...'

DES#N
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CONSTRUCT DES.
& ADD

CONSTRUCT DES.
& MULTIPLY

CONSTRUCT DES.

CONSTRUCT DES.

CONSTRUCT DES.

OPERATORS

MAKE

DESCRIPTOR

FROM PREV.

FROM PREV.

LEXIC LEVEL

REMAPS

DYNAMIC

VALUE DESCRIPTOR

DESCRIPTOR

NEXT OR PREVIOUS ITEM

LOAD

LOAD ADDRESS

ARRAY LOAD VALUE

ARRAY LOAD ADDRESS

INDEXED LOAD VALUE

INDEXED LOAD ADDRESS

LOAD LITERAL

LOAD NUMERIC LITERAL

CDAD

cOMP

coLL

CDRM

coDY

MDSC
VDSC
DESC
NPIT
L

LA
AL
ALA
IL
ILA

LIT

LITN
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P.

1110 01

1111 10 0101
1111 10 0011

1111 00 1111

1111 11 1110

gP CODE

1111 10 1010
1111 01 1000
1100 10
1111 01 1101
1101 00
0000
1111 01 1100
1101 01

1111 01 0000
0001

0100

0011

Se.

000

#2201 2389

N’ DES#I'Q’.,
DES#n

N’DES'I'-.-P
DES#n

TYPE-LL~-OC»
DESCRIPTOR

DESCRIPTOR

TYPE

ARGUMENTS

TYPE-LL-0OC
vV, TYPE-LL-OC
TYPE-LL=-0C
TYPE=LL=-O0C
TYPE-LL-0C
TYPE=-LL-0C
TYPE=-LL-0C
TYPE-LL=-0C

TYPE, LENGTH,
LITERAL

LITERAL
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LOAD NUMERIC ZERO

LOAD NUMERIC ONE

07
ONE

2=5
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0101

0110
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STACK OPERATORS

NAME

BUMP VALUE STACK POINTER
ODUPLICATE

DELETE

EXCHANGE

FORCE VALUE STACK

PROCEDURE OPERATORS

NAME

CALL
IF THEN

IF THEN ELSE

CASE

UNDO
UNDO CONDITIONALLY
RETURN

RETURN FORMAL CHECK

MNEMONIC

BVSP
oup
DEL
XCH

FVS

MNEMONIC

CAaLL

IFTH

IFEL

CASE

UNDO
UNDC
RTRN

RTNC

aP

1111
1100
1111
1011

1100

1101
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CODE ARGUMENTS

10 1011

00

00 0011

00

01

CODE ARGUMENTS
TYPE-SEG-
PAGE=-DISP
TYPE=-SEG=
PAGE=DISP

10 ADOR TYPE»TYPE-

1111

1000
1111
1111

1111

SEG-PAGE=-DISP

01 0100 # OF ADDR» ADDR
TYPE, TYPE-SEG-
PAGE—DI SP’..-’
TYPE=SEG=PAGE~-
DISP
# 0F LEVELS

01 0011 # 0OF LEVELS

01 0101 # OF LEVELS

11 1101 001 # OF LEVELS,
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EXIT

CYCLE

MARK STACK

MARK STACK AND UPDATE .
ENABLE-DISABLE INTERRUPTS
EXIT-ENABLE INTERRUPTS
CO~ROUTINE ENTRY

CO-ROUTINE EXIT
SEARCH & SCAN OPERATIONS

NAME

SEARCH SDL STACKS
SEARCH LINKED LIST
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR
SORT STEP DOWN
SORT SHWAP

SORT UNBLOCK

DELIMITED TOKEN

EXIT
cycL
MKS
MKU
E0I
XTEI
CNTR

CXIT

MNEMONIC

5SS

SSL

SSCH
TVEC
IVEC
5SD

SSHP
UBLK

DTKN

2=7
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1101 11

1110 11~

1011 11
1111 01
1111 11
1111 11
1111 11

1111 11

Pe

1111
0101
0110
1010

1010

aP CdaDnE

1111 11
1111 01
1111 11
1111 11
1111 11
1111 11
1111 11
1111 11
1111 11

1111 11

1110
1010
1000
1011
1011
1011
1011
1011
1011

1001

S. #2201 2389

TYPE,LENGTH
# OF LEVELS

DISPLACEMENT

LL

v

Vs# OF LEVELS
000

001 # OF LEVELS

ARGUMENTS
001

COMPARE TYPE
000 COMPARE TYPE
100
001
000
010
101
011

001 TYPE-LL~-OC»
DEL1, DELZ2
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NEXT TOKEN NTKN 1111 11 1001 000 TYPE-LL-OC»
' SEPARATOR, V

DEBLANK DBLK 1111 11 1001 010 YYPE-LL=GC
CHARACTER FILL CHFL 1111 11 1001 100

TRANSLATE XLAT 1111 11 1110 101

FIND DUPLICATE CHARACTERS FDUP 1111 11 1001 011

MISCELLANEDUS OPERATORS

NAME MNEMONIC 0P CODE ARGUMENTS

TRANSFER MESSAGE XFRM 1111 11 1010 010 DEST.VARIABLES.
SOURCE VARIABLE

HASH CODE HASH 1111 11 1000 001

SWAP SWAP 1111 01 0110

FETCH FECH 1111 00 1100

FETCH AND SAVE FECS 1111 11 1110 011

DISPATCH DISP 1111 01 1011

HALT | HALT 1111 11 0010

READ CASSETTE RDCS 1111 01 0010

LENGTH LENG 1111 10 0000

LOAD SPECIAL - LsP 1111 01 1110 VARIANT

CLEAR ARRAY CLR 1111 10 0111

COMMUNICATE | COMM 1111 10 0110

REINSTATE REIN 1111 10 0001

FETCH CMP FCMP 1111 10 0010
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DATA ADDRESS

SAVE STATE

HARDAARE MONITOR
OVERLAY

PROFILE

PARITY ADDRESS

EXECUTE

COMMUNICATE WITH GISMO
ADD TIMER

SUBTRACT TIMER

ADDR

SVST

HMON

ovLy

PRFL

PADR

EXEC
CHWG
ADDT

suBT

1111
1111

1111

1111

1111
1111
1111
1111
1111

1111

2-9
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01
i1
11
11
10
11
11
11
11

11

Pe

1001
0001
0011
0000
1111
0111
1110
1110
1100

1100

Se

010
110
000

001

¥2201 2389

ENTRY NUMBER
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RELATIONAL OPERATORS

NAME
EQUAL 70
LESS THAN

LESS THAN OR EQUAL TO
GREATER THAN
GREATER THAN OR EQUAL TO

NOT EQUAL TO

MNEMONIC

£QL
LSS
LEQ
GTR
GEQ

NEQ

3-1
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PeSe

opP CODE

1010
1111
1111
1111
1111

1010

01
01
00
00
00

10

1010
1110
1001

1101

#2201 2389

ARGUMENTS
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RELATIONAL OPERATORS

Syntax:
EoL
NEQ
GTR
LSS
GEQ
LEQ
Format:
EQL

kkkkkkkhkkkk

* 1010 01 =

khkhkkhkkhkhhhk

0P-Code

GEQ

Akhkhhkhhkhhkkhkhhk

« 1111 00 1101 «

khkkhkhkhkhkhkhkhkhkhkhkhkikk

gP-Code

* &
*
* &k

Two
EVA
be

ope

3=2
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AAEARAKARRR AR KX
* EQL + NEQ «
22 222222222
* GTR * LSS =*
AhAKEEAACARE & &

* GEQ + LEQ =

khkhkhkhk kkhkkhk ki

Equal to (=)
Not equal to )
Greater than )
Less than (<)
Greater than or equal to (')
Less than or equal to (\)
NEQ GTR LSS
*hkhkkhkhkkkk Ak Rk hkkhkhkhhkikikk Ahkhkhkkhkhkhkhhhkhkktiti
1010 10 » =~ 1111 00 1001 ~ =~ 1111 00 1010 =
kX kkhkkkik& [ B XS 2SS X S R X2 2 X & & ] Ahkhkhkkkhkhhk bkttt &
OP=Code 0P=Code O0P=Code
LEQ
khkhkkhkhkhkhkkhkhhhk ki
* 1111 00 1110 =
I E 2R ERETEZEEEERLE
0P~-Code
"operands are expected to be on top of the
LUATION STACK. The lower operand is considered to
on the left side of the relation, while the top

rand

is considered to be on the righta.
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b. The relational operators do a comparison between two

operands of any data type. The operands are removed
from the stack and a self-relative descriptor of a
1-bit result is returned whose value is:

1. When the condition is true - a(l1)1a3

2. When the condition is false = 3(1)0a

When both operands are FIXED» the operator does a true
signed arithmetic compare.

When both operands are character strings», the compare
is done from left to rights using blank fill on the
right for the shorter string.

For all other operand combinations leading zeros are
supplied to the shorter of the two fields. No sign
analysis 1is done and the operands are treated as
positive magnitudes.
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ARITHMETIC OPERATORS

NAME

ADD

SUBTRACT

MULTIPLY

OIVIDE

MabuLO

REVERSE SUBTRACT
REVERSE DIVIDE
REVERSE MODULO
NEGATE

CONVERT T3 DECIMAL

CONVERT TO BINARY

MNEMONIC

“ADD
Su8
MUL
D1v
MOD
RSUB
ROIV
RMOD
NEG
DEC

BIN

3=4

COMPANY CONFIDENTIAL
B1700 SDOL S-LANGUAGE

P.S.

0P CODE

1011
1011
1111
1111
1111
1111
1111
1111
1111
1111

1111

01

10

00

00

00

10

10

10

01

10

10

0101

0110
0111
1100
1101
1110
0111
1000

1001

#2201 2389
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ARITHMETICS

khkhhkhkhkhkhhkhikikik

* ADD = SUB =

khkhkhkRkhhkkkhikhik

* MUL * DIV =

kA kb Ak k&

* MOD = *
AR AR NA AR RN k&
ADDITION
SUBTRACTION
MULTIPLICATION
DIVISION

MODULD

Syntax: ADD

SuB
MUL
o1v
MOD
Format:
ADD suB MUL DIV
AKXk kk k& I Z 2 S 222 & 8 & B | AEAANEARKANARE A kN X AR REAEARKAEEAA kKX

* 1011 01 « » 1011 10 ~ =« 1111 00 0101 « > 1111 00 0110 =

A hkkkhkk &kkkkk Ak hkhkkhkhk k& k khhkhkkhkhkhkhkhhkhkkk AEkhkKkhk Ak Akt Ak A&k &k

OP=Code 0P-Code 0P=Code 0P=Code

MOD

khkhkhkkkkhkkhkhkhkikkh

* 1111 00 0111 =

kkkAk Ak kA bk hkhxk &k

OP-Code
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Function:

Two operands are expected on the EVALUATION STACK.

1. The bottom operand is considered to be on the
"left™ side of the operator. ’

2. The top operand is considered to be on the "right™.

The arithmetic operators perform 24-bit arithmetic on
two operands. These operands may be of any data type.

Sign analysis will only be done if both operators are
of type FIXED. With any other data type combinations»
the magnitudes of the operands are evaluated.

fFor bit and character datar» if the field is greater
than 24 bits, only the low order 24 bits will be
evaluated. When the field is less than 24 bitss, zeros
Wwill be supplied on the left.

Both operands are cut backe.

A 24 bit self-relative result 1is returned to the
EVALUATION STACK. When both operands are type FIXED»
the result will be type FIXED. In all other instances
the result will be of type BIT.

ADD performs integer addition (+)

SUB performs integer subtraction (=)

MUL performs integer multiplication (=x)

DIV performs integer division (/)

DIV results in an integer value. 'Any remainder is
truncated.
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1778 = 2
377 = 0
-7/3 ==2

The MOD operation is division resulting in the integer
value of the remainder. It 1is evaluated by the
following formulas

Y MOD Z = Y=((Y/Z)*Z)» using integer value of h. above

For example:

7=-((7/73)%x3) = +1

7 MOD 3 =
=7 MOD 3 = (=7)=C((=7)/3)*3) = =1
3 M0D -7 =.3'((3/('7))*(‘7)) = 3
=3 MOD =7 = (=3)=(((~3)/(=7))x(=7)) = =3

Note that this is NOT the same as the conventional
mathematical definition of MQD.
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CONVERT TO BINARY

-Syntax: BIN
fFormat:

khkhkhkkkkhhkhkhhkhkkk

* 1111 10 1001 «

Ak kA KAk AN Ak k& k.

OP=Code

function:

a. An operand of one (1)
expected on the EVALUATION STACK.

be. These <characters are assumed to
digit characterse.

c. The characters
representation

converted
number.

de A self-relative descriptor,

treated
unsigned
to the corresponding positive 24=bit binary

of type BIT

3-8
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Thkhkhk &k

* BIN *»

LE 2 R 2 8 2 J

(8) characters is

be numeric decimal

as the decimal
integer and are

is left on the

EVALUATION STACK wWith the binary value.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP

3-9

COMPANY CONFIDENTIAL
B1700 SDL S~LANGUAGE

SANTA BARBARA PLANT | P.S. #2201 2389

CONVERT 70 DECIMAL

rkkokkkh
* DEC =

hkk ik k&

Syntax: DEC
Format:

kb kKA Akb AN bk &

*+ 1111 10 1000 *

khkhkhkhkkhkhkhkhhk kkkkik

OP=-Code
Function:
a. Two operands are expected to be on the EVALUATION

STACK.

1. The top operand should yield a value of one (1)
to eight (8).

a) If not 1-8, a value of eight (8) will be used.
2. The second operand should be 24 bits in length.

a) If tLess than 24 bitss zero fill is provided
on the left.

b) If more than 24 bits, then only the low order 24
bits will be used.

b The 24=bit value is assumed to be type BIT, 1i.e.
unsigned. ‘

c. Both operands are cut backe.

de Depending upon the value of the top descriptor on the
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EVALUATION STACK a 1 to 8 character result is left on
top of the EVALUATION and VALUE STACKS. These
characters are the decimal representation of the
24=bit value.

Leading zeros in the result are not changed to blankse.
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NEGATE

Syntax: NEG

Format:

khkhhkhbkhkhkhkhkh k&K

* 1111 01 0111 ~

khkk kb hkhkkkhhk&ik

0P=Code

Function:

a. This operator pops
negates
STACK as

STACK»

EVALUATION

3-11
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kb ki &%

* NEG

(2 2 2 2 8 8 4

operand off the EVALUATION

and pushes it back on top of the

FIXED, self-relative result

which is the two's complement of the operand.

b. 0Operands
FIXED.

1. Data

of any type other than FIXED are treated as

items shorter than 24 bits are padded

on the Lleft with zeros (0).

2o Data

items longer than 24 bits are left-truncated
and treated as FIXED.
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REVERSE ARITHMETI

Syntax: RSUB
ROIV

RM0OD
Format:

RSUB

khkhkhkhkhkhkhkhkhkkkkkkik

« 1111 10 1100 =

kkkhkhkkhkhhkhkhkkkkikh

gP=Code
Function:
a. Thes
corr
is

1.

3-12
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CS

khkhkhkhkhhkhkhk kb hkhkhk

* RSUB * RDIV =

hkhkhkhhkhkhhkhkhkhkhkkk

* RMOD = *

kkhhhkhhhkhkhhhhkhk

ROIV RMOD

Akhkkhkhkhkhkkkhkhkkhkhkkhk khkkkhkhkhkkkhkhkkhkhkk

* 1111 10 1101 » =« 1111 10 1110 =

khkhkhkhkhkhkhkhkhkhkhkhkhh*k AhkhARhkhhkkhkhhkhkk

OP-Code 0P=Code

e operators perform the same operation as their
esponding " forward™ operators. The only difference
the order of the operands in the EVALUATION STACK.

Reverse subtract: The second operand in the
EYALUATION STACK is subtracted from the operand on
top of the stacke. '

Reverse divide: The second operand in the
EVALUATION STACK is divided into the operand on
top of the stacke.

Reverse modulo: The second operand in the
EVALUATION STACK is divided into the operand on
top of the stack to obtain the residue.
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EXTENDED

NAME

EXTENDED
EXTENDED
EXTENDED
EXTENDED

EXTENDED

ADD

SUBTRACT

MULTIPLY

DIVIDE

MaouLO

MNEMONIC

XADD
XSuB
XMUL
XDIV

XM0D
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0P CODE

1111
1111
1111
1111

1111

11

11

11

11

11

1100
1100
1100
1100

1100

S. #2201 2389

ARGUMENTS

011
100
101
110

111
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EXTENDED ARITHMETIC OPERATORS

Syntax: XAUD
XSUB
XMUL
X0IV

XM0D
Format:

XADD

KKKk KkA kA KAk khk kk Ak kEtkKk

* 1111 11 1100 011 =

Ak hkhkkhhkhhkhkhkbEhkhhkik &k

0P=Code

AMUL

khkkhkhkhkhkhkhkhhkhkhkhkkhkhkhhkk

#~ 1111 11 1100 101 =

Ahkhkhkhkhkkhkhkhrhkhkhkhkhkhhkhhkk

0P=-Code

XMOD

khkhkhkkhhkhkkhkhkhkhhkkkkhkk

« 1111 11 1100 111 =«

Ahkkhkkhkkhkhkhhhkhkhhkhkkhkikk

gP-Code

Xxsus

kA XA Kk kAR AEK AL

# 1111 11 1100 100 «

ARNEEARAAEA KA AN EA AN

OP=Code

XDIV

Akhkkhkhkkhkhkhkhkhkhhkhkhkhhhkk

« 1111 11 1100 110 «

AkhkhkkRKKkhkhkAkhkhkhkhkhkhkikkhkik

O0P-=Code

22 22 2RSS X LRSS

* XADD * XSuB =

AKAAT KA AR BEER & &
* XMUL = XDIV =

kAN RAAEEAENRE R &K

* XMOD = *

Ak kA A AT & &
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function:

€e

Two operands are expected to be on the EVALUATION
STACK.

The operands are popped from the EVALUATION STACK and
the indicated operation is performed on the operands.

The operands are always treated as bit stringse.

The result returned on the top of the EVALUATION STACK

is non-self-retativer, type BIT.

Addition/Subtraction

1. If the two operands are of different lengths, then
the shorter is padded on the left with binary
zeros.

2. The length of the sum/difference will be equal to
the length of the longer operanda.

Multiplication

1. The 1length of the product will be the sum of the
lengths of the two operandse.

Division/Modulo

1. The length of the result will be the length of the
dividend.

2. For the Modulo operator» the dividend must be
non=sel f=relative.
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LOGICAL OPERATORS

NAME

AND
OR
EXCLUSIVE=OR

NOT

MNEMONIC

AND
OR
EXOR

NOT
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0f CODE

‘1111 00 0001

1111 00 0000
1111 00 0010

1111 00 1011
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LOGICAL OPERATORS
ARk Ak bk ik
« AND ~ EX(QR =
[ EEXEXEIEEIEE RN
« (OR * *
hAhkkhkhkk ki khkikhi
Syntax: AND
OR
EXOR
Format: '
AND ORrR EXOR

khkhkbkhkthhhkkk kK &kk

* 1111 00 0001 =

kkkthkkhhkhhkhkhkhkkkk

OP=Code

Function:

kb khkhhhk k&

* 1111 00 0000 =

khkkhkhk hkhkhkhkhkkkkkkk

0P-Code

Akhkhkhkhkhkhkkhhkhkhkhkkkk

* 1111 00 0010 ~

khkhkhkhkhkkhkkhkhktthkk&

0P=Code

"NOT™ 1is unary operator and is explained separately.
All other logical operators expect two operands to be
on the EVALUATION STACK.

The operands» regardless of their typer, are operated
upon bit by bits starting from the right. When the
operators are of unequal length the shorter one s

padded on the tLeft with zeros.

The Length of the result
operand. When the result
result i1s self=-relative.

is the length of the
is 24 bits or
on the VALUE STACK.

longer
Lesss, the

The result is always type BIT.

The two operands are cut back from the EVALUATION
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STACK and the result is pushed onto the EVALUATION
STACK.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP

3-19

COMPANY CONFIDENTIAL
B1700 SDL S-LANGUAGE

SANTA BARBARA PLANT ' P.S. #2201 2389

LOGICAL NOT

Syntax:

Format:

NOT

Ahkhkhkkhk®i

~ NOT «

Ahkkhkkkk

khk&k hhkhkhkhkhkhhhhkhkik®h

« 1111 00 1011 «

KAk kkhkhkhkhk kAhkkkk

UP=Code

Function:

a. This operator expects one operand to be on the top of
the EVALUATION STACK,

b. The result is of the same type and Llength as the
operands, but each bit representing the result value is
the one's complement of the corresponding bit of the
operande.

c. If the operand is self-relative, the result will be
self-retative, otherwise» the result will be

non-self-relative.
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STRING OPERATORS

NAME

CONCATENATE
SUBSTRING ONE
SUBSTRING TWO

SUBSTRING THREE

MNEMONIC

CAT
S$S1
5§52

$S53
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op COOE
1100 11
1111 11 0100 TsVsQsL
1111 00 1000 TsV

1010 00 T»V
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STRING CONCATENTATION

Syntax: CAT

Format:

*hkhkhkhkhkhkk

* 1100 11 «

khkk hkkhkhkhkhkk

0P=-Code

Function:

hhkhkkhk®k

* CAT =

Ahkkhk ki

This operator pops two operands off the EVALUATION
STACK and generates a new descriptor that describes
the concatentation of the two strings. The next=to-top
operand must be non-self-relative, name-value bit on.

When the source data items are of type CHARACTER» the
results will be type CHARACTER.

ALl other data type combinations will cause the result
to be of type BIT.
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LEE R &R

* 551 =«

LA R & & 2 8 4

Syntax: <String Type Bit><Load Type Bit>

<0ffset><Length>

Format:

I R R Ry R I R Y R T R PR TS R TR T TR R R

* 1111 11 0100 « *

* *

khkhkhkhkhkhAkhkhkhkhkhkhkhkhhkhhkkhhhkhkhkhkhhkhkhkhkhkkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkthkhkhhkkkk

DP-Code *

B R % B o2 % % %X * ¥ B ¥ X ®

The Dffset and Length fields are

1. If ¢the first bit

*

* % % % % ¥ X » X%

*
*
4
*
*
*
*

* &

*«% ] Bit O

*« 1 Bit

5 bits followe.

2. If the first bit
16 bits followe.

*
*

*x%« 6 or 17 Bits
Specifies length

6 or 17 Bits
Specifies offset

Load Address
Load Value

(TR

Length in bits
Length in character

encoded as follows:

in these fields is equal to (0) then

in these fields is equal to (1) then
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function:?

This operator functions the same as SS3 except that
the offset and length fields are Literals which follow
in~Line, rather than values on the EVALUATION STACK.
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SUB=STRING,

Syntax:

tormat:

THO PARAMETERS

(A S B L & & 4

* 552 =«

LA 2 2 8 B 8]

552 <String Type Bit><Load Type Bit>

kAXkkRkhkkhkhkhkhkrthhkhkhhhkhkhhkhkhkhkhkkhkhdk

~ 1111 00 1000 = * *

khkkhkhhkhkAkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhk ki

OP=Code

Function:

4 *

* *

* *x% 1 bit, O = Load Address

* 1 = Load Value

*

* -
*xx* 1 bits 0 Length in bits

1 Length in characters
Two operands are expected to be found on the
EVALUATION STACK. '
1. The top operand is the offset in bits or

characters of the substring from the beginning of
the string. If longer than 24 bitss, only the Low
order 24 bits are used.

2. The next operand is the string. It may be of any
type. It must not be self-relative. If Load type
bit 1is 0» then it must be an address (i.e.
name~value bit off).

The two operands are then cut back and a result is
Left on the EVALUATION STACK.

1. Type:
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a) String type bit = 0 then bit
String type bit = 1 then character

b) Load type bit
Load type bit

0 then address
1 then value (self-retlative
if Llength is 24 bits or less)

({1}

2. Length:

a) Length is equal to the original length of the
string minus the offset.

3. Address:

a)- Load type bit = 0 then the address in bits is
equal to the old string address plus the
offset. :

b) Load type bit = 1 then the address is the
address of the VALUE STACK if the substring
Length is greater than 24 bits.

1) If the load type bit is set and substring
length is greater than 24 bits, the
substring is loaded to the top of the
VALUE STACK.

2) If the Load type bit is set and the
substring length is less than or equal to
24 bits the substring is loaded right
justified into the address field of the
top of the EVALUATION STACK.

4. When the offset is greater than the length of the
string» an error interrupt occurse.
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SUB-STRING, THREE PARAMETERS

khkkkkkh

* §53 «

(2 2 2 2 X &
Syntax: SS3 «<String Type Bit><lLoad Type Bit>

format:

khhkAkhkb bkt hkhkhhkhkhbhbhhhhkkhk

* 1010 00 « * *
Ahkkkkhkhkhkhhkkhkhkhkhbkhkhkkhkhkhkkhkkkkk
OP-=Code * *
* *
* ««+« 1 bit, 0 = Load address
* 1 = load value
&
*
*x%x 1 bits, O Length in bits

1 = length in characters
Function:

a. Three operands are expected ¢to be found on the
EVALUATION STACK.

1. The top operand is the length in bits or
characters of the substring desired.

2. The second operand 1is the offset in bits or
characters from the beginning of the string.

2. The third operand is the string. It may be of any
typee. It must not be self=relative. If load type
bit is 0» then it must be an address (i.e.
name=-value bit off).

be All three operands are cut back and a result is Lleft
on the EVALUATION STACK.
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1. Type:

0 then bit
1 then character

a) String type bit =
String type bit =

b) 0 then address

1 then value (self-relative

if length is 24 bits or Less)

Load type bit
Load type bit

o

2. Length:

a) Length is equal to the

length of the string
minus the offset. ~

3. Address:

a) Load type bit = 0 then the address in bits is
equal to the old string address plus the
nffset.

b) Load type bit = 1 then the address 1is the
address of the top of the VALUE STACK if the
substring length is greater than 24 bits.

1) If the load type bit is set and the
substring length 1is > 24 bits, the
substring 1is loaded to the top of the
VALUE STACK.

~2) If the load ¢type bit is set and the
substring 1is loaded right justified into

the address field of the EVALUATION STACK.

4. wWhen the offset plus the length is greater than

the Length of
OCCUrS.

the string» an error interrupt
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NAME
STORE DESTRUCTIVL
STORE NON-DESTRUCTIVE LEFTY

STORE NON-DESTRUCTIVE RIGHT

MNEMONIC

SNDOL

SNDR

3-28
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apP CODE ARGUMENTS
0010
1010 11

1111 00 0100
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STORE NON-DESTRUCTIVE,

Syntax: SNDL
Format:

*kk khkkdkkkihk

* 1010 11 «

kkkkhkkkhkkkk

gP=Code

Function:

ae This operator pops twe operands

DELETE LEFT

EVALUATION STACK.

be The top

(destination)
non~self=relative
i.0. 1t must be an address.

c.e It then copies the

(source) descriptor
top (destination) descriptor.
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Ak hkhkhkhkwk

* SNOL =

ki ki kkkk

off the top of the

operand must be
and the name=value bit must be off,

described by the second
into the location described by the

de When both the source and destination fields are of

type CHARACTER>»

the data will be left justified in the

destination field with either blank fill or truncation
on the right.

e. Any other source=-destination field type <combinations

yield right

justified data

in the destination field

with either zero fill or truncation on the tLeft. This
allows for type conversion and length truncation.
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f. The source descriptor is then pushed back on to the

EVALUATION STACK.
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STORE NON-DESTRUCTIVE, DELETE RIGHT

Syntax:

Format:

SNDR

T
* SNDR =

khhkhkhkkkhk

khkkkkhkhkhkhk kk kikik

* 1111 00 0100 =

kkkkkkkhkhkhkkkkhkk

oP=-

Function:

Code

This operator pops two operands off the top of the
EVALUATION STACK.

The top (destination) operand must be
non-self-relative and the name=value bit must be off,
i.e. it must be an addresse. ‘

It then copies the data described by the second
{source) descriptor into the Location described by the
top (destination) descriptor.

When both the source and destination fields are of
type CHARACTER, the data will be left justified in the
destination field with either blank fitl or truncation
on the right. :

Any other source=-destination field type combinations
yield right justified data in the destination field
with either zero fill or truncation on the left. This
atlows for type conversion and length truncation.
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fo The destination descriptor is then pushed back on to
the top of the EVALUATION STACK. (This is the only
difference from SNDL).
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STORE DESTRUCTIVE

Syntax:

Format:

khkkkkkkk

« 0010 ~

*hkk kk kkk

0P=Code

Fqnction:

STOD

Ak kA k& &k

* STOD »

kkAkkkk k&

This operator pops two operands off the top of the
EVALUATION STACK.

The top (destination) operand must be
non-sel f-relative and the name-~value bit must be off»
1. it must be an address. '

It then copies the data described by the second
(source) descriptor into the location described by the
top (destination) descriptor.

When both the source and destination fields are of
type CHARACTER, the data wWwill be left justified in the
destination field with either btank fill or truncation
on the right. ’

Any other source~destination field type combinations
yield right justified data in the destination field
Wwith either zero fill or truncation on the Left. This
allows for type conversion and length truncation.
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CONSTRUCT DESCRIPTOR OPERATORS

NAME MNEMONIC 0P CODE ARGUMENTS
CONSTRUCT DES. BASE ZERD cDBZ 1111 10 0100 DESCRIPTOR
CONSTRUCT DES. LOCAL DATA cDOLD 1110 00 Nr» DES#lsrecer
' DES#n
CONSTRUCT DES. FORMAL CDFM 1111 01 0001 LL,E
CONSTRUCT DES. FORMAL CHECK CDFC 1111 11 1101 000 LLgEoDES#l:...»
DES#n
CONSTRUCT DES. FROM PREV. CDPR 1110 10 N» DES#1lseee>
DES#¥N
CONSTRUCT DES. FROM PREV.
g8 ADD CDAD 1110 01 N» DES#1sc.e>»
DES#n
CONSTRUCT DES. FROM PREV.
& MULTIPLY cCOMP 1111 10 0101 N»DES#1l s ecnr
' DES#n
CONSTRUCT DES. LEXIC LEVEL cCOLL 1111 10 0011 TYPE-LL=-0C,»
DESCRIPTOR
CONSTRUCT DES. REMAPS - CDRM 1111 00 1111 DESCRIPTOR

CONSTRUCT DES. DYNAMIC CoDY 1111 11 1110 000 TYPE



3-35

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP : 81700 SDL S=-LANGUAGE
SANTA BARBARA PLANT Pa5. #2201 2389

CONSTRUCT DESCRIPTOR PREVIOUS and ADD

Syntax:

Format:

khAkhhkhEtn

* CDAD «

kT dkd i

CDAD <# Descriptors><Descriptor><Descriptor>...

KAk kA ARK KAk RAEAANRAASE ARk hhhkkkk

* 1110 01 =«

* * * e w e

2 2222322222323 2222322232 %;

0P=Code

Function:

* * *

&* ik &kk kkk

* *

X *

* **x* Descriptorss variable size

* (See in-line descriptor format)
*

*

*x*x 5 Bits

Specifies number of‘descriptors

The number of descriptors indicates the number of

in-ltine descriptors. These will be wused to build
descriptors on the NAME STACK.

The descriptors may be simple or arraye.

The address portion is generated from the "filler"™
field 1in the descriptor and information from the
previous entry on the NAME STACK.

The following formula is used:
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At = A+L+F

1. A' - is the new address part.

2. A = is the address part of the previous descriptor
generated on the NAME STACK.

3. L = is the ltength part of the previous descriptor.
4. F = is the "filler™ field in the descriptor if it

is present.

The operator must be able to find the address part of
the previous entry whether it is a simple or array
descriptor.

The new and previous descriptors cannot be paged array
descriptorse.
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CONSTRUCT DESCRIPTOR BASE ZERO

LA AR &2 B R

« CDBZ =

khkhkkhkdkh

Syntax: CDBZ <descriptor>
Format:

kKhkkkhhhkhkhkAkhkhkhkhhhhkhkhhkkhkhkhhk

~ 1111 10 0100 = *
N Y 2322832222222 1Y
OP=Code T

*
*

*xxx Descriptor», variable size
(See in-line descriptor format)

Function:

a. A descriptor is generated on the NAME STACK with zero
(0) in the address field and other fields specified by
this in=-line descriptor.

b. Paged array descriptors are not allowed.
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CONSTRUCT DESCRIPTOR DYNAMIC

Syntax:

Format:

Ak kb &k

* CDOY «

Ak k& &k

CDDY <Type>

khkRAKKKAAAEAR AN AR ANKARAK Ak Ak kh &k

« 1111 11 1110 0090 « *
KEAXKE AN AR EAARA kAR K AKEA AR A AAAAR A KN
0P-Code *

Function:

*

* .

«x+« B8 bits specifies type
(See type field of in-Line
descriptor format)

This operator constructs descriptors for dynamic
arrays and dynamic character strings or bit strings.

The type field follows the op=-codes, but the lLlength and
number of entries wWwill be operands on the EVALUATION
STACK.

The descriptor will be marked as non-self-relative,
ands if arrayr» will be marked contiguous.

The procedure to build the descriptor is as follows:
1. The type field i1s placed in the NAME STACK.

2. The type field is tested for simple or array type.
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fFor

a)

b)

c)

d)

for

a)

b)

c)

d)

e)

f)

P.S. #2201 2389

simple items:

Item Length 1is the only entry on the
EVALUATION STACK.

The Llength is popped off the EVALUATION STACK
and placed in the NAME STACK.

The VALUE STACK POINTER is wused as the
address. :

The VALUE STACK POINTER is updated by adding
the length to it.

array items

Length and number of entries will be in the
EVALUATION STACK.

The tength is popped off the EVALUATION STACK
and placed in the NAME STACK.

Length betweem entries is the same as length.

The onumber of entries is popped off the
EVALUATION STACK and placed in the NAME STACK.

The VALUE STACK POINTER 1is used as the
addresse.

The VALUE STACK POINTER is updated by
multiplying the number of entries by the
tength and adding the result to the VALUL
STACK POINTER.
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CONSTRUCT DESCRIPYOR» FORMAL CHECK

Syntax:

Format:

CDFM <Lexic Level>»<#Descriptors>
<Descriptor><Descriptor> «...
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E 2 2 2 B X & 8

* COFC »

khkhkkkkhk

Ak kXA ARk kA Rhkhkhhkbkhkkhkhk kb AAkAAhkhk Ak Ak kKR hkhkAkbk Ak Ak AR Ak &L

* 1111 11 1101 000 ~ * * * *

LA 2 R R S SRS R AR SRS R RAREEE RS SR SRS R RS ERRREE R RS RS R £

0P=Code * * * *
* * khkhkEkkhk&kkkk
* * *
&* * X
* * Descriptorss, variable size
* * (See in-line descriptor format)
x *
* sxsxswesx 4 Bits, specifies the number
* of 48 bit entries expected on
* the EVALUATION STACK.
*
sxuxkkxrnxan 4 Bitss, specifies the Lexic level

(to be made current).

de Descriptor AEEAKRRKRAR AN KKK EE K
* T * L * E *
Kk kR Ak hkkAxhhkkkhhkk
*x
*
chkkhkkhk
*

*
TYPE FIELD
K hkhhhkhkhhkhkhkhhkhkhhhhhkhkhbhkrhkkhkhkkdk
* ) « 1 = * * * * * *

Ahkkhkhkhkhkhkkhkhhkhkkhhhkkhhhhkhkhkhkhkhkhkhkhkhhkk

0 1 2 3 4 5 6 7
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Bits: 0 = Always O
1 = Always 1
2 = If array then 1

W
1]

I1f array then 1, specifies that Llength
between entries is equal
to the length of entries

4,5= 00 BIT

01 FIXED

10 CHARACTER

11 VARYING
6 = If array bound varying then 1
7 = If Llength of data varying then 1
L = Length field = (6 or 17 bits). Appears
only if type bit 7 is equal to zero (0).
£E = Number of entries for array = (6 or 17 bits)

Appears only if type bit 6 = 0 and
type bit 2 = 1.

Depending on the conditions in the type field,
different fields appear in the in-iine descriptor;

Kind Array (A)
Simple (5)

Length varying (LV)

Array bound varying (ABV)

THEN:
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KIND Lv ABV FIELDS THAT APPEAR
AR kR AR AR R AR AR AR RN AR R AR AR AR A AR AR AR AR AR kAR
* S & FALSE & ===« Ts L *
R R R Y R R R R R A R IR RY
* § &« TRUE & ==~ =« T *
eI R R R Y R R R R R R I
* A~ FALSE * FALSE = T, Ly 2 *
AR AR KRR AR R AR R AR KRR AR R AR R A AR RS AR A A A A R AN A&
* A « FALSE » TRUE = T, L *
KA R AR AR AR A RN AR AR R R AR R AR R AR R kR AR AR Ak k k& &
* A & TRUE » FALSE =« T» E *
L R e e R R R R AR
* A+ TRUE « TRUE T *

Function:

hhkhkkhkhhhkkhkhAkhhhkhkhkhkhhkkhhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhbhkkk

Refer to CONTROL STACK Mechanism

CS.ENTERED.LL(CSP=1) := CURRENT.LL := LL;
DISPLAYCCURRENT.LL) := CURRENT.NSP;

1. A previously executed MKS has initially set wup
CONTROL.STACK(CSP=1).

2. Since the format parameters have not been put on
the NAME STACK» CURRENT.NSP has not yet been
bumped. i

Descriptors for the actual parameters are expécted to
be on the EVALUATION STACK.

The descriptors in the 1instruction are matched to
descriptors in the EVALUATION STACK» starting with the
Last descriptor in the EVALUATION STACK and matching
it with the first descriptor in the instruction.

The descriptorss, after comparison, are loaded to the
NAME STACK. The EVALUATION STACK is cutback. The VALUE
STACK is unchanged.

Wwhen array bound varying is equal to 1, the array
bound is taken from the actual parameter.
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fo MWhen length varying is equal to 1, the length is taken

from the actual parameter.

When the data type is varying, the data type is taken
from the actual parametere.

When an array the actual array need not be contiguous.
If it is,» the formal and actual parameters must match
identically. If there is a mismatchr, an error
interrupt occurse.

For paged arrays», both the paged array bit and the
page subscript size must be copied.
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CONSTRUCT DESCRIPTOR FORMAL

khkhkhkhh ki

* CDFM »

A Ak A&k &k &

Syntax: CDFM <«Lexic Level><# of ES entries>

Format:

AkhkhkhkkhhkhhkhkhkhhhkAkhkhkhhkhhkhkkhkhhkhkhkhkhhi

« 1111 01 0001 = * *
AR AAkhkhkhkhrhhkkhkhkhhkkkhkhkhkhkhkkhkkhkhkkkikk
0P-Code o *

& * ,
* xx% 4 Bits
* # of EVALUATION STACK entries
*
*
*xx 4 Bits

Lexic level
Function: Refer to CONTROL STACK Mechanism
ae CS.ENTERED.LLCCSP=1) 2= CURRENT.LL == LL;

DISPLAY(CURRENT.LL) := CURRENT.NSP;

1. A previously executed MKS has initially set up
CONTROL.STACK(CSP=1)

2. Since the actual parameters have not yet been put
on the NAME STACK» CURRENT.NSP has not yet been
bumped.

b. Descriptors for the actual paramefers are expected to
"be on the EVALUATION STACK.

c. The number (#) of EVALUATION STACK entries specified
is transferred to the NAME STACK. (An entry is always
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48 bits; thereforer an array passed as a parameter
will be considered as two 48-bit entries).

de If the name value Dit is ons, it is turned off.

e. CDFM employs no form of parameter checkinge.
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CONSTRUCT DESCRIPTOR LOCAL DATA

Syntax:

Format:

coLo

L2 2 & £ 2 B B4

* CDLD =

th kb

<# Descriptors><Descriptor><Descriptor>...

[ A2 S XSRS X2 SR AR RS RSl Rt RRSSR RS RE R

* 1110 00 =

* * * s e

Ak Ak Ak hkhhkhhhkhkhkkRk kAR khkhkh Ak khhhhhkhhthkhhk

OP=-Code

function:

* * *

* khkhhkhkhkdkikhkk

x *

* *

* Descriptorss, variable size

* (See in=lLine descriptor format)
*

xx*x 5 Bits

Specifies number of descriptors

The number of descriptors indicates the number
in=line descriptors. These will be used as models
build descriptors on the NAME STACK.

The descriptors may be simplte or array.

The filler option of the in-line descriptor format
never be present.

of
to

can

Array descriptors cannot have the Llength between

entries option presente.
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e. When paged array is not indicated

1.

2.

If the descriptor is to be self=-relative, its
value (address field) will be zero. :

If non-sel f~relative, the current value of the
VALUE STACK POINTER is used as the address field
of the generated descriptor. The VALUE STACK
POINTER is then increased by the total length of
the data item.

When a paged array is indicated.

1. The page subscript size option will be
present.

2. The address field of the generated
descriptor is set to 0.
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CUNSTRUCT DESCRIPTOR LEXIC LEVEL

Syntax:

fFormat:

Ak kb k&

* CDLL =«

hkhkhkhkhkkhhk

CDLL <Data Address><Descriptor>

khkhkhkhkhkhkhhhhb kb hhhbhhhhbhkhkbhhhbh A

« 1111 01 0011 ~ (LL,ON = *

Ahhkhkhkhkhkhkhkhrhkhkhhhbhhkhhkhhkhhhhhhkhhbhkhknh

OP=Code

function:

* *

x *

* x** Descriptors variable size

* (See in=line descriptor format)
&

*

««*« Variable size, depending on

the type bits in this field

This operator builds a descriptor on the NAME STACK
using the in-line descriptor as a model.

The data address is used to find a data descriptor in
the NAME STACK» its address field is then used for the
address field of the new descriptore.

The data address will never reference a paged array
descriptor.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GRQUP
S5ANTA BARBARA PLANT

CONSTRUCT DESCRIPTOR PREVIOUS & MULTIPLY

3-49

COMPANY CONFIDENTIAL
B1700 SDL S=LANGUAGE
PeS. #2201 2389

Ak khkk k&t

* COMP =«

khkhkhkkkhdk

Syntax: CDMP <#Descriptors><Descriptor><Descriptor>e.eece

Format:

EAkEARAEEAANERARERAE KA AN EA Ak kAR A AT Ah KA kK

variable size

(Refer to in-line descriptors)

*« 1111 10 0101 = * * *
ERKEEAAARARGAE AR AR AN ARNAEA AR AEAET A NG EE Ak AkE
OP-Code * . *

x I E 2 R Z & &7

* *

* *

* *x% Descriptorss

*

*

*

*« 5 Bits=-Specifies number of descriptors

Function:

a. The number of descriptors
in-lLine descriptors. These

indicates the number of
will be wused to build

descriptors on the NAME STACK.
The descriptors may be simple or arraye.
The address field is calculated using the
formuta:
A' = A + L + F + ((RE-1) = LB)
1. A' = is the new address pért.

2. A - is the address part of the previous

following

entry.
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3. L = is the length part of the previous entry.

4.

The

F - is the "filler® field in the descriptors, if it
15 present.

#E = is the “"number of entries™ part of the
previous entry.

LB = is the "length between®™ part of the previous
entrye.

previous entry is always assumed to be of type

array. It Wwill never be pagede.
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CONSTRUCT DESCRIPTOR FROM PREVIOUS

Syntax: CDPR

Format:

khkhhkhkhk ik

* CDPR =

kkkhhkhkhh

<#Descriptors><Descriptor><Descriptor> ....

I E 2 E RS XS RN S NN EEA AN EER SRR

* 1110 10 «

* * . * - o0

AAEAEAKERAEAAREAOREAAA A A A A kA Ak kAhk

0P-Code

Function:

* * *
Ak kkkkk
*

Descriptorss variable size

*» Ok R % * %

*x 5 bits
Specifies number of descriptors

The number of descriptors indicates the number of
in~line descriptors. These will be used to build
descriptors on the NAME STACK.

The descriptors may be simple or array.

The address portion is generated from the "filler™
field in the descriptor and information from the
previous entry on the NAME STACK.
The following formula is used:

A' = A+F

1. A' = is the new address part
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2. A = is the address part of the top entry on the
NAME STACK :

3. F = is the "filler™» field in the descriptor if it
is present.

The preyjous descriptor built may be either simple or
array.

The new and previous data descriptors cannot be paged
arrays.
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CONSTRUCT DESCRIPTOR REMAPS

Syntax:

Format:

CDRM

Akt b b

* CORM =«

khkkhkhkkhk

<Length-Check Variant><In-Line Descriptor>

kkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhkhkhkhkkkk

* 1111 00 1111 = * *

khkhkAkAhkhkhhkkhkhkhkhkhkhhkhthkhkhkkhkhkhkkh

0P=-Code

function:

* *
* *
* *xx Descriptor, (See in-line
* descriptor format)
*
*
«x« 1 Bit 0 = No length checking
1 = Lemgth checking

This operator builds a descriptor on the NAME STACK by
using:

1. The in-line descriptor information

2. An address obtained from the address field of the
descriptor on top of the EVALUATION STACK.

When the Llength check variant is set (1) then the
tength in the in~line descriptor is compared to the
tength field of the descriptor on the EVALUATION
STACK. If it is greater a run time error will be
signalled.

The descriptor on the EVALUATION STACK is removed.
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LOAD OPERATORS

NAME MNEMONIC 0P CODE ARGUMENTS

MAKE DESCRIPTOR MDSC 1111 10 1010

VALUE DESCRIPTOR vDSC 1111 01 1000

DESCRIPTOR DESC 1100 10 TYPE-LL-0OC

NEXT OR PREVIOUS ITEM NPIT 1111 01 1101 Vs TYPE~LL=OC

LOAD L 1101 00 TYPE~-LL-OC

LOAD ADDRESS LA 0000 TYPE-LL-0OC

ARRAY LOAD VALUE AL 1111 01 1100 TYPE-LL-OC

ARRAY LOAD ADDRESS ALA 1101 01 TYPE-LL-0OC

INDEXED LOAD VALUE IL 1111 01 0000 TYPE-LL=0C

INDEXED LOAD ADDRESS ILA 0001 TYPE-LL=-0OC

LOAD LITERAL LIT 0100 TYPEs LENGTH»
LITERAL

LOAD NUMERIC LITERAL LITN 0ol LITERAL

LOAD NUMERIC ZEROQ 207 | 0101

LOAD NUMERIC ONE ONE 0110
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ARRAY LGAD VALUE

Syntax:

Format:

AL

L2 8 & R 2 4

* AL =

hkkk ki

<Data Address>

khkhkhkhkhhhkkhhkhkhkkbkhkRkhkhkhhhkk

* 1111 01 1100 « LL-,ON =

AkAhkhkhkhkkhkhkhhkhhkkhhhkhkhkhkkhk

0P=-Code

Function:

*
*

*«+« Variable size depending upon type
bits in this field

The Lexic Levels», Occurrence Number pair (Data Address)
is used to address an entry in the NAME STACK.

1. NAME STACKCODISPLAY(LL) +0ON)
The Low=order 24 bit field of the subscript on top of
the EVALUATION STACK is compared to the "number of

entries™ field of the descriptor. If greater than or
equal an i1nvalid subscript error occurs.

If the paged array bit of the descriptor is off (not
paged) then:

1. The array descriptor is subscripted and a simple

descriptor is generated on the top of the
EVALUATION STACKs describing a copy of the value
of the selected element of the array. This

descriptor wWill be self-relative if the length of
the value is less than 24 bits, otherwise it will
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be non-self-relative, its name=-value bit ons,. and
the value on top of the VALUE STACK.

d. Paged arrays onlye.

l.

If the address field of the descrlptor is 0, (page
table not yet allocated) then:

a) TYThe address of the current instruction (AL or
ALA) 1s pushed onto the PROGRAM POINTER STACK.

b)) A copy of the subscript is pushed onto the
EVALUATION STACK.

c) The base~relative bit address (in the NAME
STACK) of the paged array descriptor is pushed
onto the EVALUATION STACK.

d) The M-machine state is saved (in base-relative
form) in RS.M.MACHINE.

e) The segmentsr, whose segment number is given in
RS. INTRINSICS.LOC» 1is entered at displacement
0. (This is the memory management intrinsic).

f) Upon exits execution will begin at Step a.

The address field points to the first entry in the
page table. The subscript is shifted to the right
by the number of bits indicated by the page
subscript size. The resulting number (the page
table subscript) is used to access the page table
enfrye.

If the presence bit in the page table entry is off
then:

a) The address of the current 1instruction 1is
pushed onto the PROGRAM POINTER STACK.

b) A copy of subscript 1is pushed onto the
EVALUATION STACK.

c) The base=-relative bit address of the page
table entry is pushed on to the EVALUATION
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STACK.

d) Execution goes to Step del.d). (The memory
manager is entered). :

The address field of the page table entry points
to the page. The number of bits indicated by page
subscript size is extracted from the (ow order
bits of the subscripte.

This number (page subscript) is used to subscript
into the page. A simple descriptor is generated on
the top of the EVALUATION STACK as in Step ce.
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ARRAY LOAD ADDRESS

Syntax:

Format:

[ 2 & & B B 4

* ALA =*

khkhkhkk k&

ALA <Data Address>

khkhkkhkhkkhkhkhkhk khkhkkkh ki

* 1101 01 « LL,ON =

Ahkkhkhkhbhkhkhkhhhkhkhhkkk

OP-Code

Function:

*
&

»x%x Variable size, depending upon the
type bits in this field.

The execution of ALA is identical to that of array
load, except that the resulting descriptor on the
EVALUATION STACK is always non-self-relative and
points to the array element itsetlf rather than a copy.
(See step c.1 of AL).
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Syntax: DESC <Data Address>

format:

khkhkhkhkhkhkhkkkkhkkhkkhhhkk

* 1100 10 * LL»ON «

khkhkhkkhbhkhkhkhkhhkhkhkhkhkitk

.0P=Code *

*
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hhkhkkhdhk ki

* DESC =

khhkkhk ki

«x« Variable size depending upon

type bits

Function:

ae The Lexic Level,
locates a descriptor
may be either simple or arraye.

b. A descriptor (48 bits)

in this field.

Occurrence Number pair (Data Address)
in the NAME STACK. The descriptor

is generated on the EVALUATION

STACK that points to the descriptor in the NAME STACK.
The Llength field of the new descriptor will be 48 or
96 depending on the type of the descriptor in the NAME

STACK. Its type Wwill be BIT.
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INDEXED LOAD VALUE

Syntax:

Format:

hkhkk ki

*« L =

khkhkk&kk

IL <Data Address>

LA AR A A RS NI ELEL ERESELERSEER R

* 1111 01 0000 = LL,ON =

khkhkhkhkhkhkhkhkhhkhkhkhhkkhhkhkkksk

gP=Code

Function:

The

*
*

««« Variable size depending on the
type bits in this field.

Lexic Level, Occurence Number pair (Data Address)

locates a descriptor in the NAME STACK.

The descriptor must be non=-self-relative.

When the descriptor is non<arrays thens

1.

An operand (uwhich is the index) is taken off ' the
top of the EVALUATION STACK. A <copy of the
descriptor in the NAME STACK is then pushed onto
the EVALUATION STACK and its address field is
incremented by the index.

The resulting address descriptor is then made a

‘'value by copying the data to the top of the VALUE

STACK» <changing the address field and setting the
name-value bit.
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d. When the descriptor is an array descriptors
1. Same as case c. abovesr except bnly the first 48
bits of the NAME STACK descriptor are picked up
and the array bit is turned off in the type field.

2. The array descripter cannot be type PAGED.
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INDEXED LOAD ADDRESS

AEARERE

* ILA «*

LE 2 X B & 8
Syntax: ILA <Data Address>

Format:

khkhkhkkhkhkhkkhkhkhhhkh

* 0001 * LL»ON ~

Ak hhkkhhkhkhkhkhkhikk
OP=Code *
*
«*« Variable size depending on the
type bits in this field.

Function:

Indexed load address functions the same as indexed
load value; the only difference being that the
resultant address descriptor is not converted to a
value (Step c.2 of IL is omitted).
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LOAD VALUE
L E 2 & & 1
* L *
k& k&
Syntax: L <Data Address>

Format:

Ak hkhkhkhhkrhhkhkhhhkkhh

* 1101 00 ~ . LL,ON =

hkhkhkhkhkhkhkhhkhthhhkhkhhk&x

JP-Code

Function:

x*

*

x*% Variable size» depending on
type bits in this field.

a. The Lexic Level, Occurrence Number pair (data address)
is used to address the NAME STACK.
1. NAMESTACK(DISPLAYCCLL)+ON)
2. The descriptor at this location must not be an

array descriptore.

b. When the descriptor is self-relative or
non=-self~relative with a length tess than or equal to
24, a self-relative descriptor is put on the
EVALUATION STACK.

c. #When the descriptor is non-self=-relative wWith a'length

greater than 24:

1. The descriptor 1i1s copied to the top of the
EVALUATION STACK with the address field modified
to point to the top of the VALUE STACK.
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2. The data item 'is moved to the top of the VALUE
STACK.
3. The VALUE STACK POINTER is bumped by the size of

the data items.
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LOAD ADDRESS

L2 2 2 2 2 J

* LA =

L2 2 & 8 &}

Syntax: LA <Data Address>»

‘Format:

khkhkhkhkhhdhhkk bk hkik&

* 0000 ~ LL,ON =

khhkkhkkhkhhkhhkhkhkhhk

0P=-Code *

*

««» Variable size» depending on the
type bits in this field.

function:
a. The Lexic Levels DOccurence Number pair (Data Address)

is used to address an entry in the NAME STACK.

1. NAME STACK(ODISPLAYCLL)+ON)

be If the descriptor at that location is an array type
the 96 bit descriptor is copied to the EVALUATION
STACK.

c. If the descriptor at that location is a non-array type
then:

1. If the data item is self-relative then build a
descriptor on the EVALUATION STACK using the type
and Llength from the NAME STACK and the address of
the leftmost bit of the data item. Change the type
of the new descriptor to non-self-relative. The
data itself remains in the address portion of the
descriptor in the NAME STACK.
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2. If the data item is non-self-relative then the 48
bit descriptor is copied to the EVALUATION STACK.
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LOAD LITERAL

khkhkhdkk

* LIT =

LE R RS & K

Syntax: LIT <Type»<iLength><Literal>

Format:

khkhkhkhkhkkkhkhkhkhkhkhkhhkhhkhkhhkhhhkhhkhhhkkkhki

® . *

Kk Rk hkhkkhhhkhkhhkhkhkhkrhhkhkhhkhkhkhkhkhbkhhhhk

« 0100 =

OP-Code *
*
*
*
*
*
*
x

* x

* *

* **« Literals, 24 bits if self-relative
*

*

=«« Length of literal, 16 bits

*** 8 bit descriptor type field tells if tliteral

Function:

This

is self~relative or non~self~relative

operator lLoads a constant to the top of the

EVALUATION STACK.

1.

When the literal is self-relative (less than or
equal to 24 bits) the operator pushes the types
tength, and literal onto the top of the EVALUATION
STACK.

When the Literal is non-self-relatives the type»
Length and VALUE STACK pointer are moved to the
top of the EVALUATION STACK and the Literal s
placed on top of the VALUE STACK.

fFor Literals less than twenty four bits in length
the «<literal> field must be twenty four bits long
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in the code file even though the <length> field
specifies that the actual data is less than twenty
four bits in Llength.
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LOAD NUMERIC LITERAL

khkhkhhkk &*

* LITN «

*hk Akkkkhkh

Syntax: LITN <Literal>

Format:

AkAkkhkkk Ak hkhkkhk itk

* 0011 ~» *
KA KkRk AR AR KK KK
0P-Code *

*

xx+ 10 Bit Literal

Function:

a. This operator Loads a 10 bit Lliteral to the top of the
EVALUATION STACK as a FIXED» self-relative data item.
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MAKE DESCRIPTOR

bSyntax: MDSC

Format:
Ahhkhkhkhkhkkk kh thk ik

* 1111 10 1010 ~

khkkhkohkhkhkhkhkkkhkhhkh

OP-Code
function:

de A
STACK.

descriptor

is expected

to

be
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Ak khkhkk ik

= MDSC =

Ahkhkhk ki
on the EVALUATION

b. This descriptor must describe another descriptore.

c. This
the

second descripter (48 or 96 bits)
EVALUATION STACK after cutting back the
descriptor.

is copied to
original
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NEXT OR PREVIOUS ITEM

Ak hkk ki k&

* NPIT =

bk hkh k&
Syntax: NPIT <Next or Previous Bit><Data Address>
Format:

I 22 R S NS S E RS SASREE R ESEESRL N

* 1111 01 1101 =« * LL,ON «
Ak kS Ak Ak kA Akt Akt R
0P=Code * *
x k
* *x*x* Variable sizes depending on
* type bits in this fietd.
*
*
xxx 1 Bit
0 => Previous
1 => Next

Function:

a. The Lexic Levels», Occurrence Number pair (Data Address)
describes a non-self-relatives, non=-array descriptor at

NAMESTACK (DISPLAYC(LL)+ON)

khkhkk bk hkhkhkhAbk Akt k& &

* T * L * A *

AkhhkAREhkAkEAR A EA Kk kAKX
b The descriptor is then modified
Ahkhkhk kb kkEkk k&bt &

* T = LY =« At =
AE KA AREA KA AR EAR K&K
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1. Previous

a) T* =17
LY = L
A' = A-L
2.« Next
a) T+ =7
L' = L
A' = A+L

c. The modified descriptor replaces the old descriptor
and a copy is also placed on the EVALUATION STACK.
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LOAD NUMERIC ONE

*hkk k&

« ONE =

ki hhk ki
Syntax: ONE
Format:

kkkhkhkhkkk

* 0110 «

hkhkkhkkkk*x

OP-Code
function:

This operator causes a FIXEDs, self=-relative descriptor
containing a one (1) to be placed on the EVALUATION
STACK.
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VALUE DESCRIPTOR

khhkhkhkhkk

* VDSC =

LR B & 8 & 8 &

Syntax: VDSC

Format:

kkhkhkhkhkhkhkhkhkhkkkkkk

* 1111 01 1000 «

AhkhkkhAhkk kb kit khkk kX

0P=Code

function:

a. A descriptor is expected to be on the EVALUATION
STACK. The following conditions are expected, but NOT
checked:

1. The name~value bit must be OFF.
2. The non-sel f-relative bit must be OMN.

3. The descriptor is always 48 bits.

b. The descriptor is moved to the VALUE STACK.

c. The descriptor on the EVALUATION STACK is replaced by
a 48 bits, non-self-relative descriptor that points to
the descriptor just moved to the VALUE STACK.
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LOAD NUMERIC ZERO

L 2 B & B B 1

* 707 «

Ak &k &k &
Syntax: Z0T

Format:

hkkhkkkkh

* 0101 «

LB & & & & & 3

JP=Code
Function:

This operator causes a FIXEDs, self-relative descriptor
to be generated and placed on the EVALUATION STACK.
The descriptor will contain the number zero.
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STACK OPERATORS

NAME

BUMP VALUE STACK POINTER
DUPLICATE

DELETE

EXCHANGE

FORCE VALUE STACK

MNEMONIC

BVSP
pupP
DEL
xe

FVS

1111

1100

1111

1011

1100

3-76.
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CODE ARGUMENTS

10 1011
00
00 0011
00

01
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BUMP VALUE STACK POINTER

Syntax: BVSP
Format:

kkkhkhkkkhkhkkhkkkikx

*+ 1111 10 1011 =

khkhkkhkkkkxkkk khk&k

OP=Code

Function:

a. The -descriptor on the top
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Ak hkhkhk kK

* BVSP =

LES E 8 R 8 &

of the NAME STACK must be a

simpler, non-self-relative descriptor, that points to

the top of the VALUE STACK.

b. The Llow order 16 bits of the value described by the

descriptor

on the top of the EVALUATION STACK are put

into the length field of the descriptor on top of the

NAME STACK.

c. The top of stack

pointer

for the VALUE STACK 1s

incremented by this 16 bit value.

NOTE: This operator is not generated by the SDL compiler after

the V.0 release.
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VELETE

Format:

kkhkhhkhkhkhkhkhkkhkhhkikhi

« 1111 00 0011 =

khhkhkhkkhkkkhkkhkhkkhknk

0P-Code

functions

- The
along

top descriptor on the EVALUATION STACK
Wwith
the name=value bit

its associated value
is one
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LE 2 B 2 & B J

« DEL =

A&kt &k kX

is deleted
in the VALUE STACK if
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DUPLICATE

Ahkhkk &k

« DUP =«

khkk k& k&

Syntax: pue

format:

khkhkhkhkhkhkhkkkh

*+ 1100 00 =

khkhkkhkhkk k&t

0P=Code

Function:

a. This operator takes the 48 bit (simple) descriptor an
the top of the EVALUATION STACK, duplicates it exactly
and pushes it onto the top of the EVALUATION STACK.

b If the name=-value bit is ons, the VALUE STACK oportion
will not be duplicated.
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FORCE VALUE STACK

Syntax: FVS

Format:

Ahkkhkhkhkhkhkkk

* 1100 01 «

khkk khkthkhkktk

0P~Code

Function:

A hkdkkhk ki

* FVS «

k& ik &k

An operand is expected to be on the EVALUATION STACK.

If the operand is a non-self-relative valuer no action
is taken. Otherwise the operand is converted to a
non-self-relative value by copying its data to the top
of the VALUE STACK, setting its descriptor's address
field to the copied data and changang the type field
to non~self-relative value.
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EXCHANGE

Ahkhk k&%

* XCH =

Akt k&
Syntax: XCH
fFormat:

kkkhkhkkkkkikk

* 1011 00 =

kkhkkk ik

gP~Code
Function:

a. This operatbr sWwaps the two top descriptors on the
EVALUATION STACK.

b. Both entries will always be 48 bit (simple)
descriptors.

c. The name-value bit may be set in ones but not both, of
the descriptors.
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PROCEDURE OPERATORS

NAME MNEMONIC 0f CODE ARGUMENTS
CALL CALL 0111 TYPE-SEG-
‘ PAGE~DISP
IF THEN IFTH 1001 TYPE-SEG~-
PAGE-DISP

IF THEN ELSE IFEL 1101 10 ADDR TYPE,TYPE-

SEG~PAGE-DISP

CASE CASE 1111 01 0100 # OF AODR» ADDR
TYPE, TYPE-SEG-
PAGE=DISPrec.s
TYPE-SEG=PAGE~-

DISP
UNDD UNDOD 1000 # OF LEVELS
UNDO CONDITIONALLY | UNDC 1111 01 0011 # OF LEVELS
RETURN ' RTRN 1111 01 0101 # OF LEVELS
RETURN FORMAL CHECK RTNC 1111 11 1101 001 # OF LEVELS,

TYPE,LENGTH
EXIT : - EXIT 1101 11 # OF LEVELS
CYCLE CYCL 1110 11 DISPLACEMENT
MARK STACK MKS 1011 11
MARK STACK AND UPODATE MKU 1111 01 1111 LL
ENABLE-DISABLE INTERRUPTS EDI 1111 11 0101 v
EXIT-ENABLE INTERRUPTS XTEI 1111 11 0110 V.# OF LEVELS
CO=-ROUTINE ENTRY CNTR 1111 11 1010 000

CO-ROUTINE EXIT : CXIT 1111 11 1010 001 # OF LEVELS
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CALL

Syntax:

Format:

&k k &k k& k&

* CALL =

2 2 2 R & & B

CALL <Code Address>

kkkhkkhkhhkhkhkhkkhkkk

* 0111 =

*

Ahkbchkhkhkhhkhkkkhkkkk

OP=Code

Function:

*
*

*x% Types Segments, Displacement

The code address type may not be of type "null".

The location (page numbers, segment number»
displacement) of the first bit following the
instruction is pushed into the PROGRAM POINTER STACK.

The <code address in the instruction is used as the
address of the next instruction to execute. This may
require a look up in the segment dictionary to locate
the segment.
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CASE

Syntax:

Format:

CASE <# of Code Addresses><Address Type>

<Code Address><Code Address> eeeces

P.S.

AkhkkRhkhkhkhkhkhkkhhkhkhkhhkhkhkhkhhkhkhkhhkhkthkhkhkhhkhkhhhkhkbhhhkhkhkhkhkhkhkhkk

* 1111 01 0100 = * * * *

L2 RS R AR A ESEEESEREEEEREREREEREREAREESEREREERRERSERSESRS]

UP=Code

Function:

* &* * *
* * khkhkhkkhkkikhkkiihkk
* & *

* * *

* x

* *

* *

* &

* *

* *

x ««« 3 Pits Code

* address type

x*

*«k*x § Bits

# of addresses

An operand is expected to be on the
The value of this operand is used to
code addresses. 0 selects the first
second, etc.

When the value is out of range, an
occurs.

*
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Ak kk&kk &tk

* CASE ~

Ak Ak k&

««*x (ALl addresses are
of types
by <Address Type>
unless they are
null)e.

specified

EVALUATION STACK.
select one of the
address» 1 the

error

interrupt
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c. When the proper address has been isolated a "CALL™ 1is

performed on that address.

Any of the addresses may be null addresses (type
field=111) in which case the rest of the address will
be padded Wwith zeros (even though the type is null the
address size is the same as the non-null addresses).

When a null address is selected the operation is
terminated.
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CO-ROUTINE ENTRY

Ak hkhkhkk&kk

* CNTR =

Ak Kk kA&

Syntax: CNTR

Format:

Ak kAkkAN Ak khkkk

* 1111 11 1010 000 »

khkkhkhhkhkhkhkkhkkhkhbdhkhkkikk

OP-=Code

The table associated with each of the co-routine operators has the
following format.

DECLARE
01 TABLE.,
02 NUMBER.OF.ENTRIES BIT(4),
02 ENTRY.ADDRESS BIT(32),
02 PPS.COPY(16) BIT(32),

Function:

a. The descriptor on the top of the EVALUATIGN STACK will
contain the address of TABLE.

b The current code address is pushed onto the PROGRAM
POINTER STACK.

c. The number of elements of PPS.COPY, specified by
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NUMBER.OF.ENTRIES 1is pushed onto the PROGRAM POINTER
STACK.

d« The address of the next instruction is taken from
ENTRY.ADDRESS.
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CUO-ROUTINE EXIT

Syntax:

Format:

khkhkhkhhkhk&k

* CXIT =

*hkhkAkhkk k&

CXIT <# of Levels to exit>

kAkkhkkhhkhkhkhkhkrhhkhkhkAkbhkthhkk ik

* 1111 11 1010 001 =+ *
AAkAkEKAkE Atk hbkhk kA A XA Ak ki
gP=Code *

*

««x% 4 Bitss, specifies number
of Levels to exit.

See CNTR for TABLE format.

Function:

The descriptor on the top of the EVALUATICON STACK will
contain the '‘address of TABLE.

-Number of Llevels is stored in NUMBER.OF.ENTRIES.

The current code address is stored in ENTRY.ADDRESS.

The number of entries on the top of the PROGRAM
POINTER STACK» (specified by # of levels) is copied to
PPS.COPY (0) through PPS.COPY (# 0P levels~1) if the
# of levels is 0» nothing is copied.

An UNDO is performeds, using the # of Levels as the
number of entries to pop off the PROGRAM POINTER
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STACK.
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CYCLE

Syntax:

Format:

kb hkkhkk Akt

* CYCL =

Ak kAt kk &%k

CYCL <displacement>

Ak kkhkhkhkhkhk khkhkhkhkkhkk

* 1110 11 «

*

khkhkhkhkhkhkkhkkkkhkhkkkik

OP-Code

Function:

*
*

~«x 12 bits, specifies the relative branch address

When the twelve bits are read by the processors the
program pointer Wwill point the the first bit of the
next instruction.

The twelve bit displacement is then subtracted from
the program pointer to give a new next instruction
address.

This operator does not cause a change in code segment.
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ENABLE DISABLE INTERRUPTS

Syntax:

Format:

A 2 KX 2 &4

* EDI ~»

Ak k A&

EDI <Enable-disable bit>

hkhkkhkkhkkhhkkhxhhhkhhkkhh

« 1111 11 0101 = *

Akhkhkhkhkhkhkhhkhkhkhkhkkhkhkhkhkhkkk

OP=Code

Function:

Disable

Enable

L]
*

~x%« | bitr» 0 => Enable
1 => Disable

Disable extracts from ¢the interrupt queue a high
priority interrupt and places the ports, channel», and
reference address associated with it on top of the
EVALUATION STACK.

The MCP's high=priority interrupt handling routine is
entered (via a CALL). If there is no high priority
interrupt in the queue the next in Lline S=o0p 1is
executed.

Enable <checks the interrupt queue for a high priority
interrupt; if one exists it places ¢the associated
ports» channels and reference address in the EVALUATION
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STACK.

b. A CALL to the MCP's high priority

interrupt handling
routine is then performed. If no high priority
interrupt exists an UNDO

is performed, to terminate
handling of high priority interrupts.

NOTE: For MCP use only.
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EXIT

L2 B2 8 & & &4

* EXIT «

Ak k&

Syntax: EXIT <# of Levels>
Format:

khkhkhkhkhkhkhkhkbkhkhkhhkkhkhkk

* 1101 11 = # *

AhkhkAkhkhkhk AR hhkshkhk&khkk

0P=-Code *

&
*x* Number of levels to exit (& bits)

Function: Refer to Control Stack Mechanism

a. DISPLAY and CDNTRbL STACK are updated by the following
algorithm: ‘
CURRENT.NSP::CS.NSP(TCSP==CSP:=C$P-1);
CURREN77VSP:=CS.VSP(CSP);

DO SEARCH FOREVER:
IF CSLEXITED.LLCTCSP) = 0 THEN UNDD SEARCH;
IF CURRENT.LL = CS.ENTERED.LL(TCSP:=TCSP-1) THEN
DOs
DISPLAY(CURRENT.LL):==CS.NSP(TCSP);
UNDO SEARCH;
END?

END SEARCH;
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CURRENT.LL:=CS.EXITED.LL(CSP);

b. An UNDO is5 performed on the PROGRAM POINTER STACK,
using the number of levels given in the instruction.
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IF THEN ELSE

Syntax:

Format:

kkkkkhk k&

* JFEL »

khk k& k&

IFEL <Address Type><Code Address><Code Address>

kkkhkAhbhhkhkbhkhkhhkhhkbhkhhhkhkhkhkhkhkh kbt &k&k®

* 1101 10 ~

* * %*

Ak hkhkkkhkhkhkh khkbxhkhkhkhkkhhkhkihkhkhkhkhhd ki

0P =Code

* * *

* ) * &

* * *x% Typesr Segments, Displacement
* *

* *

* *«« Types Segments, Displacement

3

*

*

*« Address Typer 3 Bits

The type of both code addresses must be the same as the <Address
Type>. The code address may not be of type "null™.

Function:

An operand is taken from the EVALUATION STACK. The
rightmost bit of the value of the operand is examined.

1
0

True
False

If true then»

1. A CALL instruction is executed using the first
code addressa
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If false then»

1. A CALL instruction is executed using the second
code addresse.

The return code address that is pushed into the
PROGRAM POINTER STACK by the call points to the bit
following this instruction. .
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IF THEN
Syntax: IFTH <Code Address»>
Fformat:

kkhkhkhkhkkkkkkkhkkkk

* 1001 = *
khkkkkkhShhkhkhkhkhkk
0P=-Code *

*

*x*x Types Segment,

Function:

a. An

Displacement

operand is taken from the

EVALUATION
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L2 & 2 8 X 5 B J

* IFTH =*

kb kA kk & &k

STACK. The

rightmost bit of the value of the operand is examined.

De If true thens»

1. A

2. The
PROGRAM

1
0

in the

this instructione.

Ce 1f false thens

1. This
instruction

instruction

True
False

CALL instruction is
address given

is

executed
instruction.

terminated and the
in lLline is executed.

using the code

return code address that is pushed into the
POINTER STACK points to the bit following

next
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MARK STACK

Syntax: MKS
fFormat:

Sk kkhkhkhkhkhkkhh

* 1011 11 =

khkkhkhkkhihkk

OP=-Code
Function:

Refer to CONTROL STACK mechanism
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LR R K 2 & &

* MKS =

*hkkkkkik

The CONTROL STACK is updated by the following algorithm:

CS.NSP(CSP):=CURRENT.NSP;

CS.EXITEDLLCCSP):=CURRENT.LL;

CS.ENTERED.LL(CCSP):=0;

CS.VSP(CSP) :=CURRENT.VSP;

CSP:=CSP + 1;
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MARK STACK AND UPDATE

Syntax: MKU <Lexic Level>

Format:

Ak hkhkhkhkhkkhkhhkhkkkhkhhkkhkkhkk &k

« 1111 01 1111 = *
khkkhkhkhkkhhhk bk hkkhkhhhkhkhk k&
JgP=Code *

*

*x« 4 pits, LL
Lexic tevel being entered.

Function:

Refer to CONTROL STACK mechanism

Fhe CONTROL STACK and DISPLAY are wupdated by the

algorithm: :
CSP.NSPC(CSP):=CURRENT.NSP
CS.EXITED.LLCCSP):=CURRENT.LL
CSENTERED.LLCCSP):=CURRENT.LL:=LL>
CS.VSP(CSP):=CURRENT.VSP;
CSP:=CSP+1;

DISPLAYCCURRENT.LL) :=CURRENT.NSP;

Ak &*x

* MKU «

kA& &

following
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LE = X & % & &

* RINC =*

Ak hhk ki k&

Syntax:s RTNC <# of Levels><Type Field><Length Field>

format:

LEA S R SRR R R AR RS R R RS S R

*+ 1111 11 1101 001 «

*

*

*

LA s E 2SS S EA RS RS R R R L AR RIS SR RSN SRR

OP-Code

Function:

Refer to Control Stack Mechanisnm

*

% % X X X % % ¥ ¥ X =

a. Type Field

Bits:

*

*» % % % % % B

*
*

*x% lLength Fietd (6 or 17
bits)s. Present only if
length varying bit is
is not set.

«xx Type (8 bits)

** Number of levels

0 - Not

1 = Not

2 = Not

3 = Not

used
used
used

used
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4=5 00 BIT
01 FIXED
10 CHARACTER
11 VARYING
6 = Always 0
7 = 1 if Length is varying
DISPLAY and CONTROL ©STACK are wupdated wusing
following algorithm;
CURRENT.NSP:=CS.NSP(TCSP:=CS5P:=CSP~-1);
CURRENT .VSP:=CS.VSP(CSP);
DO SEARCH FOREVER;
IF CSJEXITEDLLLCTCSP)=0 THEN
UNDO SEARCH;
IFf CURRENT.LL=CSENTERED-LL(YCSP:=TCSP~-1)

THEN

DISPLAYCCURRENT.LL)2=CS.NSPC(TCSP);
UNDO SEARCH;
END;
END SEARCH?
CURRENT LLL:=CS.EXITED.LLCCSP);

The value to be returned is an operand on the tap
the EVALUATION STACK.

The type and length of the data must match the
and Llength specified in the instruction unless
type or Length is varying.

the

of

type
the
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e. If the operand on the EVALUATION STACK is not

self-relative» the data to be returned is moved to the
top of the VALUE STACK» i.e. changed to a value from
an addresse.

An UNDO is performed on the PROGRAM POINTER SVTACK»
using the number of levels given in the instructione.
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RETURN

Syntax:

Format:

Ak kA kk k&

* RTRN =

Akhkhkkhkhkkh

RTRN <# of Levels>

khkhkAkhkhkhhkhkAkhkbkhkbhkhkhkhkh&kk

« 1111 01 0101 = *

Y R R R TS

OP=Code

fFunction:

*

-

*x%x 4 Bit field that specifies
the number of levels

Refer to Control Stack Mechanism

RTRN operforms no check on the type and Length fields
of the value returned and is the return that is
normally emitted by the compiler. RTNC does perform
checking and is available as a compiler option.

The value to be returned is an operand on the top of
the EVALUATION STACK.

If the name value bit is off and the descriptor is
non=-sel f-relativer, then an error condition occurs.

DISPLAY and CONTROL STACK are updated by the following
algorithms;
CURRENT«NSP:=CS «.NSP(TCSP2=CSP3:=CSP~1);

CURRENT .VSP:2=CS.VSP(CSP);
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DO SEARCH FOREVER3;
IF CS.EXITEDSLL(TCSP)=0 THEN
UNDO SEARCH?
[F CURRENT.LL=CS.ENTERED.LL(TCSP:=TCSP=1)
THEN
DO;
DISPLAY(CURRENT.LL):=CS.NSP(TCSP);
UNDO SEARCH:;
END;
END SEARCH;
CURRENT .LL:=CS.EXITED.LL(CSP);
If the operand on the EVALUATION STACK is not
self-retatives the data to be returned is moved to the

top of the VALUE STACK» i.e. changed to a vatue from
an addresse.

An UNDO is performed on the PROGRAM POINTER STACK»
using the number of levels given in the instruction.
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UNDD

Syntax:

formats:

khkkhkhkhk k&

« UNDO =

kk khkkk k&

UNDO <# of Levels>

khkhkhkkkhkhkhkhkhkhkk

* 1000 =

&

khkkhkhkhhkhkhkhkkhkhkk

CP=Code

Function:

xx« 4 Bits to designate number

of levels to undo (0-15)

The PROGRAM POINTER STACK is cut back by the number of
Llevels specified in the instruction.

The next entry in the PROGRAM POINTER STACK is then
used as the pointer to the next instruction. This
entry 1s then also cut back from the PROGRAM POINTER
STACK.
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UNDO CONDITIONAL

Syntax: UNDC <# of Levels>
format:

Ahkkkhhhk kbbb hhkAkAk

* 1111 01 0011 =« *
AhkhkKhhkhhhkAxbkk ki hkhkhhkk®k
gP=Code *

*
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(2 8 32 & 4

* UNDC ~»

Ak K&k kX

"x*x 4 Bitss specifies number of

levels to undo (0-15)

Function:

a. An operand is taken from the top

STACK.

b. The rightmost bit of the operand

1 TRUE

#

0 FALSE

Ce Hhen true an UNDO operator

of levels indicated.

de When false the instruction
is executed.

in"{ine instruction

of the EVALUATION

is interrogated

is performed for the number

is terminated and the next
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EXIT» ENABLE INTERRUPTS

Ak kA &k &

* XTEL =

Kk hkk Ak k&

Syntax: XTEI <UNDQ or EXIT bit><# of Levels to exit>

Format:

khkkhkhkhhkhkhkkhkkkhkhkhhkkhkhhhhthkkik

+ 1111 11 0110 = * *
khkhkhkhkhhrhkhkhkRKkkhhkhkhkhhkh Ak kktk
OP=Code * *
* *
* «xx 4 Bitse specifies number of
* of Llevels to exit
*
*
«xx 1 Bit, variant to specify. if UNDO or EXIT
0 => UNDO
1 => EXIT

Function:

The execution of XTEI is identical to that of EXIT,
except that interrupts will be enabled before the
operator terminates.

NOTE: For MCP use only.
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SEARCH & SCAN OPERATORS

NAME
SEARCH SDL STACKS
SEARCH LINKED LIST
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR
SORT STEP DOWN
SORT SWAP

SORT UNBLOCK

OELIMITED TOKEN
NEXT TUKEN

DEBLANK
CHARACTER FILL

TRANSLATE

FIND DUPLICATE CHARACTERS

MNEMONIC
$S8S
SLL
SSL
SSCH
TVEC
IVEC
S$SD
SSHP
UBLK

DTKN
NTKN

0BLK
CHFL
XLAT

Foue

1111

1111

1111
1111
1111
1111
1111
1111
1111

1111

1111

1111
1111
1111

1111
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11 1110
01 1010
11 1000
11 1011
11 1011
11 1011
11 1011
11 1011
11 1011

11 1001

11 1001

11 1001
11 1001
11 1110

11 1001

001

000
100
001
0090
010
101
011

001

000

010
100
i01

011

ARGUMENTS

COMPARE TYPE

COMPARE TYPE

TYPE-LL=-0C>»
DEL1», DELZ2

TYPE-LL=0C»
SEPARATOR»

TYPE-LL-0C

v
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CHARACTER FILL

Syntax: CHFL

Format:

Ak khkkhkkhbhhhkSkikhkthkk

* 1111 11 1001 100 =

khkhkhkhkhkhkkhkkhkbkkkhrhkkk

OP=Code

Function:

khk kAN &R

* CHFL =

khkkhk Ak k&

a. Two operands are taken from the EVALUATION STACK.

b. The top operand is the sourcer and must be eight bits

in Llength.

c. The second operand-is the destination.

de The source descriptor may be sel f-retlative

non-self-relative.

e« The eight bits the source field

Lleft=justified into the destination field,

until the destination field is filled.

is moved
repeatedly.»

or
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FIND DUPLICATE CHARACTERS

Syntax: FDUP <Data Address><Data Address>
Format:

L EZ S SRR LR RS E SRS RS RRLE L RE &SRR

* 1111 11 1001 011 * LL»ON « LL»ON

khkkkkhtkhkhkk kb khkhkhkhhkhkh bk hkhkhkkikkkkk
0OP=Code * *
* *
khkkk ik kkk
*
*
X
Variable size depending
on type field.

Function:

3~-110
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Ak khk ki &k

* FDUP «

hkhkhkhhhkk

a. The text to be scanned is initially described by the

first data addresse.

b The second data address describes the non-duplicate

text.

.

ce The text Wwill be scanned until three or more duplicate

characters are found.

d. Upon return the .text descriptor 1is modified to

describe the remaining text.

e. The non-duplicate text descriptor 1is modified to
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describe the non-duplicated text that was scanned.

The number of duplicate characters will be left as a
24 bit item on the top of the EVALUATION STACK.

The duplicated character will be left as the second
item on the EVALUATION STACK and will be of type
CHARACTER», length 1.
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DELIMITED TOKEN

Syntax:

Format:

khkkhkhkhhx

* DTKN =

khkhkhkkhkk®k

DTKN <Data Address><Delimiters>

khkhkhkkhkkhkbhhhkhkhkhkhkhkhhkhkbkbkhhhhkhhkhhkhhkhkk

* 1111 11 1001 001 = LL»ON = *

khkhkhkkhkhkhkhkkbkhkhkhkhkhkhkhhkhkkhkkhAkhkhkkhhkhkhkkkhkk

OP=Code * *

Function:

*

*** 16 Bits specifies delimiters

&
x
* (2 characters)
*
*
*

** Variable size depending on
type bits in this field.

The descriptor lLlocated by data address is used to
access the first source character.

The address of the first character is token=start.

Characters are compared sequentially to each of the
eight bit delimiters until a match is found.

Current address wWwill point to the character which
matches one of the delimiters.

A descriptor is lLeft on top of the EVALUATION STACK
that is:
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1. Non=self-relative.
2. The address is the address of token-start.
3. The length is equal to the current address minus

token=starte.

f. The address field of the NAME STACK descriptor for
first character i35 set to the current addresse.
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DEBLANK

kkkhkhk ki

* DBLK =

Ak khkhhkkk
Syntax: DBLK <Data Address>

format:

Akkkkkkkhkhkhkkhkhkkhkhkkkhkhhkkkhkkhkikk

~ 1111 11 1001 010 = LL,ON =~

hkhhkhkkkkbkkhkkkhkhkhkhhbhhkhkhkhkhthkkhhkk

OP~Code b

*

*x* Variable size depending on
type bits in this field.

function:

a. The descriptor located by <Data Address> is used to
access the first source character.

b. Characters are then passed serially until a non-blank
character is found.

ce The address of the first non-blank character found is
put into the address field of the descriptor describea
by <Data Address>.
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INITIALIZE VECTOR

Syntaxs: IVEC
Format:

khkkhkhkhkhkhkhkkhkhkrhkhkhkhhkik

* 1111 11 1011 000 »

kkAkkhkbkhkhhhkkhkikkhkkkhkkk

gP-Code
See 550 for keys table formate.

VECTOUR TABLE

J=115
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L E &2 & & 8 B J

* [VEC =

Ah hkhk k& k&

24 Bits 24 Bits 24 Bits 24 Bits 4 Bits
Ak KkhkKKkbkhk kb AhbAhkhkbhhk kA kbbb kb Ak kAt hthkhkhkkhkiti
« VECTOR =+ VECTOR * VECTOR = *
*  BASE * LEVEL.1 = LIMIT  * FLAGS =
*+ ADDRESS +  SIZE + ADDRESS SIZE = *

A AKRAKE AN AKX E A K AR A KK E A E XA AR AR AERAAA AN AR ARARN AR AR AARAAA A A A A A& kX

SORT VECTOR

Ak Ak kAR Ak hkkThkAA kAR AR AR A A A A bk khdh kX

2 .10
* * , * VECTOR ELEMENT.1
& * *
*  FLAGS * LINK *
x * * VECTOR ELEMENT.n

ADDRESS

*
*
*
*

Ak kkAkkAkhkhkhhkhhkhkhk kb hkhkhkhkhkhk bk A kkkkhkhkhkhkhb Ak bk &k

Function:
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This operator is similar to Thread Vector, with the
exception that: .
1. The vector has never been initialized (had a
winner).
2. The initial value of the bit displacement into the
vector is zero (0).
3. Each new value 1is incremented by 64. (Vector

element Llength ~ 2).
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NEXT TOKEN

Ak hkkhhkhk

* NTKN =»

Ah bk hhk kk

Syntax: NKTN <Data Address>»<Separator>
<Numeric~to=Alpha Indicator>

format:

B RS E SRS SRS R RS SRS SR SRR ELEREREES RS SR N

» 1111 11 1001 000 = LL,ON = * *
kKhkkkhkhkAhhkkkhkAkrbhkkbkhkhkhkAkE kA kA kbt hkthbkkkk &k
OP=Code * * *
* F 3 *
* * *x% 1 Bit
* * Numeric=to-Alpha
* * Indicator
x *
* *x%x 8 Bitss specifies a
* separator
*
««x Variable size depending on

type in this field
Function:

a. The descriptor described by data address is used to
access the first source character.

b. The address of the first character is token=start.

c. If this character is a special character (less than
"AT) then set the current address to token-start +8
and go to (g).

de If the numeric-to-alpha indicator is set (1)» then set
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€e

stopper to "A".

If the numeric=to-alpha indicator is not set (0) and
the first character is numeric then set stopper to
*"0". Otherwise» set stopper to "A".

Sequentially compare characters to stopper until one
is found which is less than stopper and not equal to
"separator™. The current address will point to this
character.

A descriptor is lLeft on top of the EVALUATION STACK
that is:

1. Non-self-relative of type character.
2. The address is the address of token=start.

3. The length is equal to the current address minus
token~start.

The data address for first character is set to the
current address. :

It 15 assumed that a special character such as "i"
will follow the image to be scanned» in order that
scanning will terminate.
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SEARCH LINKED LIST

khkhdkkk

* SLL =«

khkk ki hkk

Syntax: SLL<Compare Type>

Format:

khkhkkhkhkhkhkkhkkhkhkkhkkkhhkhkkk

* 1111 01 1010 = *
khkhkhkhk kA hkkAkkikk
OP-Code *

*
*
«x%x 3 Bitss specifies compare type

The compare type specifies the desired relation. It is encoded as
follows:

Greater than

- Less than

= Not equal to

Equal to

- Greater than or equal to
- Less than or equal to

ST WN
]

Function:

a. Four descriptors are expected to be on the top of the
EVALUATION STACK. These descriptors represent the
following itemss:
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Descriptor Meaning

First(top) Link Location

Second Compare Variable

Third - Compare Field Location

Fourth Structure Address

1. Link Location is a template which describes the

field in the structure which contains the base
relative address of the next structure to be

examinede.

2. Compare Variable determines 'the

value ¢to be

compared to the structure. Its length must be less

than or equal to 24.

3. Compare FfField Location is a temptate whose length
field 1is the length of the field to which compare
variable is to be compared and whose address field
is the offset (in the structure) of the field to
be compared against. The Length must be less than

or equal to 24.

4. Structure Address is the base relative address of

the first structure to be examined.

b. The Linked List is searched wuntil

either the

comparison succeeds or the end of the Llist is found.
The tast element of the Llist must have a lLink field
with binary 1's (i.e. QFFFFFFQ if the Link field is 24

bits wide)e.

Ce [f the search succeeds» then the base relative address
of the current structure is left on the EVALUATION

STACK as a 24 bit-value.

de If the search failss then IFFFFFF3 is the value left

on the EVALUATION STACK.

NOTE: This operator will not terminate if it

is unabtle
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to make a successful comparison and cannot find the end
of the List (a link field of all 1's).
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SORT SEARCH

Ak khkk k&

* SSCH =+

dde ko ok Wk

Syntax: SSCH
Format:

LR SRS ERESEERSESERESE

« 1111 11 1011 100 =

khkhkkhkhkhkkkhkkhkhkkhkhkhkkhkk

OP-Code
See SSD for keys table formate.
Function:

a. This operator expects two items. to be on the
EVALUATION STACK.

1. The top item is the buffer Llimit address.
2. The second item is the address of the search

control table.

SEARCH CONTROL TABLE

Bits 24 | 24 24 24 24

AR A KRR AR AR R R AR RR R AR AR AR AR AR AR AR R AR RR AR AR AR AR AR Ak Ak
* CONTROL = KEY * CURRENT = SCAN * RECORD =
* RECORD =~ TASBLE * RECORD = & * SIZE *
* ADDRESS *~ ADDRESS =+ INDEX * COMPARE = *
* * * * TYPE * *

I X2 2 R AR RS E R R R AR RS R AR REE SRR RS RERSEERR RS ERS R NS EEES ]

be SSCH compares each record in a buffer with a control
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record on a specified key.

The record may be compared from the top of the buffer
down or from the bottom of the buffer up.

The compare can be  for
1. LSS (less than)

2. LEQ (less than or equal to)
3. GEQ (greater than or equal to) /

When a record is found that satisfies the comparison
a one (1) is returned. Otherwise a zero is returned.
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SORT STEP DOWN

Syntax: SSD

Format:

LES S EE SRS ELTRERENRSEES S

« 1111 11 1011 010 =+

kkhkkhkbkhkhkkhhkhbhhbhhkhkhkkk

0P=Code

KEYS TABLE

4 Bits 12 Bits 20 Bits
R X N A R R R I R R R R R R R
& { [ [} * { *
* |
k= == = gxm = wm = mfe e w e efpm e ® = ofje e = = =y

| 1 1

k= wm]= = k= @ ® = mfje = . e egm m = wm m|w = om o= ek
& v * v * v *
* * * *
Ry Y O Y Y s R SR T R T YRR Y

FLAGS LENGTH DISPLACEMENT

Function:
a. This operator expects three items
EVALUATION STACK.

1. The vatue of the top item 1is
address.

to

the

3=
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khkhkk ik

* SSD

Ak kkhhk & &

be

key

on

the

table

2. The second and third items are the left and right

record addresses respectively.
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The Lleft and right records are compared according to
the keys and return a value of one (1) when the right

record 1is greaters according to the keys» than the
Left record.
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SEARCH SERIAL LIST

hkk k& k&

* SSL =«

khkkhkk k&

Syntax: SS5L <Compare Type>

Format:

khkhkkhkhhkhkhkhkhkhkkhkkhkhkhhkhkhkhkhkkkk

# 1111 11 1000 000 = *
khkkAkkhkhkkkhkhkhkkhkhhkhkhbkhkkkhkkhkkkik
OP=Code *

x
*«x* 3 Bitss specifies compare type

The <compare type specifies the desired relation. It is encoded as
followus:

1 = Greater than

2 = Less than

3 = Not equal to

4 = Equal

5 = Greater than or equal to

6 = Less than or equal to

Function:

a. Four descriptors are expected to be on the top of the
EVALUATION STACK. These descriptors represent the
following items.
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Descripto Meaning

First(top) Table Length

Second Compare Value

Third First Item

Fourth Compare Field

1. Table Length is the lLength, in bitss, of the table
to be searched.

2. Compare Value determines the value to be compared
to the structure. Its length can be greater than
24 :

3. First 1Item gives the Length and address of the
first item in a serial list of items that are of
identical structure.

4, Compare Field gives the length and the offset
Wwithin the structure of the field to which Compare
Value is to be compared. Unlike SLL, the Llength
may be greater than 24 bits.

The serial Llist of items is searched beginning with
first item until Compare Valtue satisfies Compare Type
Wwith Compare Fieldr, or until the end of the lList 1is
reached.

I1f the search succeedsr» then the base relative address
of the item containing the "successful™ compare field
is left on the top of the EVALUATION STACK and a 1-bit
value of 1 (one) is Left as the second item on the
EVALUATION STACK.

If the search failss then the end address of the table
+ 1 is left on the top of the EVALUATIUON STACKs, and a
1-bit value of 0 (zero) is left as the second item on
the EVALUATION STACK.
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SEARCH SDL STACKS

SSS

Syntax:

Format:

kkxhbkkhkhkhkhkhkhkhkhkhkhhkbth&

* 1111 11 1110 001 »

Ak hkhkhkhkhkhkkhkhkkkhkhkhkhk&k*kx

OP=Code

function:
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LE B & & B B J

* 555 =

LR 2 B & B B

a. Four operands are removed from the EVALUATION STACK.
First(top) = Stack Base
Second = Stack Top
Third = Compare Base
Fourth = Compare Top

be The stack to be searched wWwill consist of SOL
descriptors and wWill be searched from base to top (or
vice versa) for a simple descriptor whose address lies
between compare base and compare tope.

c. Array descriptors and self-relative descriptors may be
ignorede.

d. If the search is successful then a one bit value of
(1) is left on the top of the EVALUATION STACK.

e. If the search is not successful then a3 one bit value
of (0) is left on the top of the EVALUATION STACK.
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SORT SKWAP
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Syntax:

Format:

SSWP

khkkk ik

* SSWP =

ek kkkihik

khkkkhkhkhkhkhkhkhkkhkAkhkhkhkhkkk

* 1111 11 1011 101 =

khkhkhkhkkkhkkhkkhhhkhkhkhkhkki

0P=Code

Function:s

This operator pops two operands off the EVALUATION

The values of the two operands are interchanged

S
STACK.
b.
without regard to type.
Ca

When the two fields are of unequal length, the swap is
limited to the length of the shorter field. The longer
field 1is filled from the left?; low order bits are
undisturbed.
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THREAD VECTOR

Syntax: TVEC
Format:

kKhkkkhkhkhkhkkhkhkhkhkhhkkhhkkk

= 1111 11 1011 001 =«

khkkkkkhkhkhkhkkhkkhkhkhkkkkk

OP=Code

See 55D for keys table format.
See IVEC for vector table format.

Function:

a. This operator expects

EVALUATION STACK.
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khkhkkhkkkk

* TVEC »

khkhkhkhkkk

items to be on the

1« The top item is a bit displacement into the sort

vector, where the two vector elements to

reside.

2. The second item is the address of the 100 ©bit

vector tablee.

be The operator then compares the

two vector elements

Caccording to the sort keys) and stores a winner.

Ces When the store address
the EVALUATION STACK

pointer advanced.

is equal to the vector
is cut back and the

Limit
instruction

compare
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de HWhen the store address is not equal to the vector
Limit the bit displacement is wupdated and the
EVALUATION STACK and program pointer remain unchanged.
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SORT UNBLOCK

Syntax: UBLK

format:

dkkhkhd k&

* UBLK

vk ki &k &Kk

KRR AKKAARR AR AR AN AR A

* 1111 11 1011 011 «

khkhkEhkbhkhrhkhkAhkhkhkhkthk&kk

gP=Code

This operator handles blocking for the sort operators.
It moves data from a source field to a destination
field and updates the biocking characteristicse.

Four items are expected on the EVALUATION STACK.

1. The first item is the destination address.

2. The second item is the source address.

3. The third item is the length of the data transfer.
4. The fourth item is the address of the

"Pseudo=Sort~Fib"™.

When the block count goes to zero (0) a value of one
(1) is returned.

When the block count is other than zero a value of
zero (0) is returned.
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TRANSLATE

Syntax: XLAT

fFormat:

Shhkhkhhkhkhhhkhkhhkhkhkhkhkkh

« 1111 11 1110 101 =

khkkkthkhhkhkhAhhkhkhkhkhkhkhkk

OP=Code

function:
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Tk kk&khkkik

* XLAT =

Ak hkhk Ak ki

a. Five operands are taken from the EVALUATION STACK.

1. Descriptor f&r the
operand).

2 A self-relative descriptor whose value
of the items in the

transiate table.

3. The translate table.
- operand).

4. A self-relative descriptor whose value

fields (An address

is the size
field and in the

(May be a value or an address

is the size

of the items in the source field.

S« A descriptor for the source

operand).

be Each of the items in the

fields (An address

field 1i1s used to

subscript into the table to obtain an item which is

then placed into the result field
corresponds to the position

obtained from the sourcee.

in the position that
the original item
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c. This process continues until

1. The source field is exhausted.
2. The result field is full.

3. An error occurs (e.9. translate error).

I1f either the source or the result is not a multiple
of its respective item size then -the Llast item
translated or the Llast ¢translated value wWwill be
truncated as required.

Both source and table item sizes must be equal to or
less than 24 bits in Llengths otherwise a run=time
error OCCUrsSe.

The table need only be lLlarge enough to accommodate
those items which will actually appear in the source.
That 1is» the upper end of the table need not be
present if it will never be accessed. Howevers
attempting to.access a table item which is beyond the
actual size of the table will cause a run=-time error.
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NAME

TRANSFER MESSAGE

HASH CODE

SWAP

FETCH

FETCH AND SAVE
DISPATCH

HALTY

READ CASSETTE
LENGTH

LUAD SPECIAL
CLEAR ARRAY
COMMUNICATE
REINSTATE
FETCH CMP‘
DATA ADDRESS
SAVE STATE
HARDWARE MONITOR
OVERLAY |

PROFILE

MNEMONIC

XFRM

HASH
SWAP
FECH
FECS
DISP
HALT
RDCS
LENG
Lsp

CLR

COMM
REIN
FCMP
ADDR
SVST
HMON
ovLy

PRFL
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P.

0P CODE

1111 11 1010

1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111

1111

11
01
00
11
01
11
01
10
01
10
10
10
10
01
11
11
11

10

1000
0110
1100
1110
1011
0010
0010
0000
1110
0111
0110
0001
0010
1001
0001
0011
0000

1111

S.

010

001

011

#2201 2389

ARGUMENTS

DEST.VARIABLES
SOURCE VARIABLE

VARIANT

ENTRY NUMBER
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PARITY ADDRESS

EXECUTE

COMMUNICATE WITH GISMO
ADD TIMER

SUBTRACT TIMER

PADR

EXEC

CHWG

ADDT

SUBT

1111
1111
1111
1111

1111
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11
11
11
11

11

Pa

o111
1110
1110
1100

1100

Se

010

110

000

001

#2201 2389
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ADDRESS

Syntax: ADDR

Format:

khkhkhkhkkhkAkhkhhhkk ki

* 1111 01 1001 =

Akhkhkkkk kb hhk k& &k

OP=Code

Function:

a. A descriptor
EVALUATION STACK.

1. Non=array

2. Non-self=relative

is expected to be
This descriptor must be
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Ak Ak ki

* ADDR =

Ak hkhk k& &

on the top of the

3. The name=value bit must be off.

b The type
self-relative,

descriptor is set to

ce The length field of the descriptor is set to 24.
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ADD TIMER, SUBTRACT TIMER

khkhkEh AN A KkGRkE kN

* ADDT = SUBT =«

Ak hkhkhkhkhk bk hkkhhk ki

Syntax: ADDT <cell number>

SUBT <cell number>
Format:

ADDTY

kkhkhkhkhkkkkhkhkhkkrhkhkhkrhkhkkhkhkhkkhkkk

+ 1111 11 1100 000 = *

khkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhhkhkrhkhkhkhkhkkk

0P-Cade *

*

«x%x 16 Bits specifies cell number

SuBT

khkhkhkkbhhkhkhhhkhkhkhhhkhhkhhhkhhhhkih

* 1111 11 1100 001 « *

kA Ak Ak kkkhkhkhkhkhkhkhkhhk ki

OP-Code *
"

*x%x 16 Bits specifies cell number

function:

This operator assumes that DISPLAY(18) points to cell
zero of an array of 48-bit cells.

b. The cell number is used to subscript into the array to
locate the indicated cell.

c. The high=resolution timer is added (subtracted) from
the indicated cell.
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d. An adjustment will be made to the timer to exclude the
time required by the operator from being included in
the cell time.

e. If no high-=resolution timer is present on the system»
then this operator witl not change the timing cell.
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CLEAR ARRAY

CLR

Syntax:

Format:

khkhkhkhkhkkhkhkhhkhkkkk

« 1111 10 0111 =

hkhkhhkhkkhkkhkkhkhkhkkk

gP=Code

Function:

a. ~The

a non-paged array descriptor.

bae When the

elements are blank fillgd.

Ce. For

array

zero filled.

is

of

type
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&k ki &k

* CLR =~

*kk khkhkk

descriptor on top of the EVALUATION STACK must be

CHARACTER, the array

any other data types the array elements will be
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COMMUNICATE
Syntax: COMM
format:

L2 B 2 8 8 & B4

* COMM »

Ak k& &k

kkhkkhkhkk kh kk bkt k%

* 1111 10 0110 ~

khkhkhkkhkhkhkhkhkhkhkkitk

OP=Code

Function:

The descriptor on the top of the EVALUATION STACK is
moved to RS.COMMUNICATE.MSG.PTR.

When the name=value bit is ons it is turned off in the
RS.COMMUNICATE.MSG.PTR.

The descriptor is removed from the EVALUATION STACK
and the VALUE STACK is cut backs, if necessary.

The M=machine state is stored in the appropriate parts
of the RS.NUCLEUS.

The program whose RS.NUCLEUS address is given in the
RS<COMMUNICATE.LR iS then instated.
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COMMUNICATE WITH GISMO
Akt khk i
« CHG ~
* ki kk ko
Syntax: CHWG
Format:
khkhkhkhkkhkkhkhkhkxhkkhkhkhkk
* 1111 11 1110 110 =+
Akhkhkkhkkkhkhkhkhktkhkhkhkhhkk
OP~Code
Function:
ae« A descriptor is expected to be on the top of the
EVALUATION STACK.
be ILf the descriptor 1is self-relative it is made
non-self-relative by copying its data to the VALUE
STACK.
cs. The address field of the descriptor is made absolute
and placed in the "T"™ registere.
de The length field is placed in the "L"™ register.
e. A swapper value of 14 is placed in the "X" register
and GISMO is calted.
fo. The descriptor on the EVALUATION STACK is not removed.
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DISPATCH

Syntax: DISP

Format:

khkkkkhkhkhkhkhkkhkhkik

« 1111 01 1011 =«

Akhkhkhkhkrthkhhkhhk khkkdih

OP~-Code

Function:
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khkkkhhkh®

« DISP «

Ak kkhkhk ki

a. Two operands are removed from the EVALUATION STACK.

b. The top operand is an address operand of the 1/0
descriptor to be dispatched.

c. The Llow order 7 bits of the second operand should be
encoded as follows:

hhkhkkhkkxkh kb ki

*

* *

AhkEkAkEAhkkhkkhk kA A &

*x *
L3

*
* *kk 4 Bitss
*
*
*

specifies Channel

*x 3 Bitss» specifies Port

de These two operands are passed as parameters to GISMO»
which then performs the I/0 operation.
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es GISMO returns a value which describes the results of

the dispatch. A 24-bit self-relative descriptor |is
Left on the EVALUATION STACK. The value has the
following meaning.

0 = Dispatch register lockout bit set
1 = Successful dispatch
2 = Success ful dispatch, but missing device
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EXECUTE
Syntax: EXEC
format:

Ak hkhkhhkhhkhkkkhbthkbkhhkh

* 1111 11 1110 010 =

khkkhkhkkkbkhkt khkhkhkhkkkk

OP~-Code

Function:
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kb khkkk k&

* EXEC «

gtk k& kkik

The value of the top operand on the EVALUATION STACK
wiltl be considered to be the next op=code to be
executed. This is for the testing of experimental
op=codes in the interpreter.

This operator

is not

in release

interpreters.
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FETCH COMMUNICATE MESSAGE POINTER

ik hkkkhk kK

* FCMP =

Ak hkhk
Syntax: FCMP
format:

khkbhhkhkbkhkhhkhhkih k&

* 1111 10 0010 =

R S EE RN E S N SR EE S E

0P-=Code
Function:

a. If the RS.MCP.BIT is set then the
’ RS.COMMUNICATE.MSG.PTR is accessed.

be If the RS.MCP.BIT is not set then the RS.REINSTATE.
MSG.PTR i1s accessede.

c. The accessed field is assumed to be a descriptor and
is placed on the top of the EVALUATION STACK.
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FETCHs FETCH AND SAVE

Syntax: FECH
FECS
fFormat:
FECH

kkkhkhkhkhkkrhkbkh k&

* 1111 00 1100 =

kkkhkhkhkkkhhhkkhhkik

op-

Function:

Code

An

Ak EkkhkAkAEkAhkAEk X

* FECH * FECS =

Ak khkAhhkh ki

FECS

kAR AR EKkkAA A AR k& Kk

* 1111 11 1110 011 =

khkhkkhk khk Ak hkhkhkkkhkh&khkikk

0P=Code

operand is taken from the EVALUATION STACK.

value indicates which item is to be examined on
Interrupt Queue (Refer to the MCP manual).

0 => Use the top item

Its
the

=1 => Use the top high priority interrupt time.

Ntherwise the value is the reference
address +24 of the result descriptor
desired.

Two descriptors are left on the EVALUATION STACK.

1.

The top item is a Bit (24) self-relative data
whose value is the address of the desired
result descriptore. :

The second item is a Bit (10) self=relative
item whose value is the port and channel of
I1/0 operation. This has the following format:

item
I1/0

data
the
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A S R AR S RS RS R LR LR SRR ERS RS RS RS ELESREEREEESEEREEL SRS EE R

* 1 Bit * 1 Bit *+ 1 Bit * 3 Bits * 4 Bits *

EEARAREARAK AR AN KA AARKE KA AKRR KRN A KR AN KARERARE AN AR A A AR AEA N A& &

* * * *x *

* x w & *

* * * * *
High Priority Interrupt Unused Port Channel

Interrupt

t. When the operator is Fetchs then the item is removed
from the Interrupt Queue.

d. When the operator is Fetch and Saver, then the
information is left in the Interrupt Queue.

e. If the Interrupt Queue was empty» then both
descriptors have a value of zero (0).



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

HALT

Syntax: HALT
format:

Ak kkhkhhkhkhhhk&kk

* 1111 11 0010 =

Akkhkhkhkhkthkhkkthk &k

OP=Code

Function:

a. The M=-machine state

is stored
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Ak hkk ki k&

* HALT =

Ak khkkk & &

in the appropriate parts

of the_RS.NUCLEUS. (Refer to the MCP manual).

be The Llow=order 24 bits of the value of the operand
the top of the EVALUATION
T-register.

c. This operand is popped off the EVALUATION STACK
the M=instruction "HALT".

is executed.

on
STACK» is moved to the

and
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HASH CODE
[ 2 22 F & B ]
+ HASH *

Ak ki kk ki
Syntax: HASH

Format:

B RS R ERESEE RS EREERESS]

* 1111 11 1000 001 =

khkkhkhhkkdhhhikhkkikhkhkkkhki

0P=Code

function:

-

a. The algorithm for generating the hash code can best be
described by an SDL procedure.

PROCEDURE HASH.CODECTOKEN) BIT (24);
FORMAL TOKEN CHARACTER VARYING;
DECLARE
(L,T) BIT(24),
c CHARACTER(1),
01 HASH BIT(27),
02 FILLER BIT(3),
02 TOTAL BIT(24);
IF (HASH:=L:=LENGTHC(TOKEN)) > 15 THEN L:=15;

T:=0

..

/* C DESCRIBES THE CHARACTER PRECEDING TOKEN =/
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DESCRIPTOR(C):=34800083 CAT
DATA.ADDRESSCTOKEN) =85
DO HASH.IT FOREVER;

IF L <BUMP T THEN RETURN TOTAL;

BUMP TOTAL [=CT MOD &)1 BY NEXT.ITEM(C);

END HASH.IT;

END HASH.CODE;

b. Each <character of TOKEN is being right adjusted in a

field of zeros and added to TOTAL in one
positions.

AAXEEARK KA AR KA KkEAKEAA A ALK AKAE AR A A kA S b AA KA KA kk AR A kb hkxhkhh ki

* * * * * * * *
A R E A RS SRR ERE RS LSRR RS E SRS R SRR RN R L R RS RS
* o -------- -------0 * c *
LA S S R AR R R AR ERER SRRl R R REREEEESELEERESES
FEOEE DL LY -- - 0 « c * T Mod
AERAKAKRKKARKN A AAAKEAERKAAEk Rk AR AA AR KA R EE AL
AL R L LT L LR L X 0 =« C * T Mod 4=2
khkhkhkkhhhhkhhkhhhkhkhkhhkhkhkhkhkhkhhkhhkhkhkkkhhkhkhkhkkhehhk &k
* (wmmemcecccae- =) * c * T Mod 4=3

hkhkAkhkhkbkhhkhkhkhkkkhkhkhkhhkhkkhkbhkhhkhkhkhkhhkhkhkhkhkkxkik

of four

HASH

T Mod 4=0
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HARDWARE MONITOR

k kk ki ki

* HMON =

hkkkkhkk kX

Syntax: HMON
Format:

khkhkhkhkhkhkhkhkhkhkhkhkhkkxk

* 1111 11 0011 =

hhkhkhhkhkhhkhkhkkkhkk

OP=Code
Function:

a. An operand is taken from the top of the EVALUATION
STACK.

b. The Llow order eight bits of the operand®’s value will
be used as the operand of a monitor micro~instruction.
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LENGTH
Syntax: LENG
Format:'

khkhkhkkhkkhkhkhkkkkhkkk

« 1111 10 0000 =

khkhkkhkkkhkhkhkhkkkkk

OP=-Code

Function:
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ik kk ki ki

* LENG =*

xk khk k& k&

a. An operand is taken from the EVALUATION STACK.
be A self-relative, fixed result is returned to the top
of the EVALUATION STACK»

1. When the operand was of type CHARACTER, the value
of the result is equal to the tength field in the
operand's descriptor divided by eight.

2. HWhen the operand was of any type other than
CHARACTERs the value is equal to the length field

in the operand's descriptor.
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LOAD SPECIAL
' *kkokkkk

* LSP =
hkhhh KRR

Syntax: LSP Variant
Format:

Ahkkhkhkhkkkhkhhkhkhkhhkhkhkhkkhkk

« 1111 01 1110 = *
hhhkkhkhkkhhkkikhkkkikkiihk¥k
UP-Code . *

*

**x* 5 Bit Variant indicating value to load

Function:

a. The variant field indicates a value to be toaded to

the top of the EVALUATION STACK, usually as a 24 bit»
self-relative data item.

Variant Value

Base register (absolute address)
Limit register (base relative)
S=~Memory size in bits

M=Memory size in bits

CONTROL STACK top (base relative)
EVALUATION STACK top (base relative)
CONTROL STACK size in bits

NAME STACK top (base relative)
DISPLAY BASE (base retative)
CONSOLE SWITCHES

SPO. INPUT.PRESENT (1 bit)
PROGRAM.SWITCHES (40 bits)

= OWVWONTVMESEWN-=O

-
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OVERLAY

ovLy

Syntax:

Format:

kkkhtkhkhkAkhAkhkhkhkkik&

* 1111 11 0000 ~

khkhhkhkkhkkhkhkhkhkkkkk

OP=Code

function:

a. An operand
STACK.

be The
index

ce The

be taken.
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is taken from the top

value of the operand will be used
into the

interpreter dictio

(Refer to the B1700 MCP

81700 SDL S=LANGUAGE
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RhaK kA kK

« OQVLY =

Y223 322
of the EVALUATION

by GISMO as an

nary.

interpreter dictionary witl specify the action to

manual).
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READ CASSETTE

Syntax: RODCS

format:

khkhkhk&hkhkbhkhkhhk kkhkik

* 1111 01 0010 «

kAhkkhkbhkkbkkxhkk kK

0P-Code

function:

a. Three operands are expected
EVALUATION STACK.
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kthkhkhkhkhk ki

* RDCS =

khkhkhkhkkdk

be on top of the

be Top item - address operand where a one or zero is to
be stored according to whether a hash total read from

the tape

Second 1item

is good or bad.

a self-relative value of one i1f a hash

total is to be read from the taper else zero.

Third item -
tape is to be stored.

c. The following conventions apply;

an address operand where data from the

1.. At least one record will be read.

2. A sufficient number of records will be read to
fill the buffer requested (third operand).

3. The

cassette will not be stopped in the middle of
a record.
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4., Cassette record Lengths shoutd be multiples of 16
bits.

5. If the size of the buffer is not a multiple of 16
and a HASH.TOTAL checking was requesteds, then a
bad.hash (0) indication will be returned.

6. If NO.HASH.TOTAL checking was requesteds then a
good hash (1) witl be returned.
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PARITY ADDRESS

Syntax: PADR
Format:

khkhkkhkhkhkhkhkhkhkhkhkhkk

* 1111 11 0111 =

khkhkhkkhkhkhhkkkhktk

gP=Code
Function:

a. Starting

at absotlute
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kxkkkhkk k&

* PADR «

A R 8 8 & & 8

address zero (0)» S=Memory 1is

scanned until MAXS is reachede.

b. If a parity error is detected, the error is corrected

and its location

is placed on top of the EVALUATION

STACK as a self-relative 24 bit data item. The address

returned
S=memory

Ce I1f no error

points to

the beginning of the byte of
in which the parity error occurred.

is detectedr, a value of JIFFFFFF3 is placed

on the EVALUATION STACK.

NOTE: For MCP use only.
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PROFILE

Syntax: PRFL <Profile Array Index>

Format:

kAR hk Ak Ak Ak AEKEAAAEEAEN KL K

* 1111 10 1111 ~» *
**ﬁttttit*************
OP=Code *

&
*x%x 12 Bitss, specifies

Function:
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kb kk kX

* PRFL «

hhk khkhkk k&

index

a. DISPLAY(16) contains the base relative address of the

profile array. This array is

DISPLAY and the base of

element of the array is 16 bits.

between the Limit of

CONTROL STACK. Each

b. The entry number given by <profile array index>, is

bumped by one.
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REINSTATE

Syntax: REIN

Format:

Thkkhhkhkhhkhkhkhhkkk*k

* 1111 10 0001 «

khkhkhhkhkhkhkhhkhkkkx

GP-Code

Function:

3-160
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khkkhkkk itk

* REIN »

Ak k&h ki &k &k

a. The descriptor on the top of the EVALUATION STACK. 1is

assumed

RS« NUCLEUS

RS.COMMUNICATE.MSG.PTR
of the program to be reinstated.

describe

(Refer to

the MCP manual for a description of a run structure.)

b. This descriptor should have the name=-value bit off.

c. The reinstating program's S~-machine state is stored in

the appropriate parts of

de. The address of the reinstating program®s RS.NUCLEUS

its R5.NUCLEUS.

1s

stored in the reinstated program's RS.COMMUNICATE.LR.

e« The address field of the descriptor on the EVALUATION

STACK contains the address of the RS.NUCLEUS of
instated

program

the descriptor is

removed from the EVALUATION STACK.

or

the
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SAVE STATE

Syntax: SVST

Format:

khkhkhkkhkhkkkkkhkhkkhkik

« 1111 10 0001 =«

khkhkhkkkhkhkhkhkikkkkkk

GP=Code

fFunction:

The current

state

of

the

S=machine s

3-161
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Ak kkhk&hkk

* SVST «

*hkhkhkk ik

saved in

RS.M.MACHINE (Refer to the B1700 MCP manual).
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SWAP

Syntax: SWAP

Format:

Atk kA k&

* SWAP =

Ak kb &k &k

khkhkhkkhkhk kb hkhkhhkikki

* 1111 01 0110 =

khkkhkhkkbkhkhkkhkhkktk*x

OP-Code

function:

This operator takes two operands from the EVALUATION

1. The top (source) operand may be a value or an
address operand.

2. The second {(destination) operand must be an
address operand.

a) The Llength of the destination determines the
width of the data "swapped"™.

1. When the Length of the destination is greater than
24 bits, only the rightmost 24 bits are isolated»
otherwise the entire field is isolated.

e
STACK.

be Destination field:

c. Source field:

1. A vatue equal in length to the destination field
is isolated in the source field.
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2. The bits are taken from the right.

a) When the source length is shorter than the
destination fieldr, leading zeros are supplied.

The source field is moved to the destination field and
the former value of the destination field is returned
as a result on the EVALUATION STACK.

The swap must be performed such that no other
processor, sharing the same memory can simultaneously
swap out the same area of memory.
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TRANSFER MESSAGE

Ak kb &kt &KX

% XFRM =

Ak Ak k&t &k

Syntax: XFRM <Destination type> [<DES.DATA DICT.BASE>
[<DEST.SUBSCRIPT.BOUND>1] <Source Type>
[<SOURCE DATA DICT.BASE> ([(<Source Subscript Bound>1]

NOTE: This operator is scheduled to be removed from the
S-machine.

Format:

khkhkkhkhkkhkkhkhkhhkhkkhkhkhkhhhkhhkhkhkhkkhkhkhkhkhkhkhkhkkhkkhkhhkhkhkkhkhkhkhthkhkhkkkkkk

= 1111 11 1010 010 = * * * x * *
khhkhkkhkkhkhkhkkbkhkhkkhkhkkhkhkkhkhhhkhkhkkhkhhkkhhkhkkrkhkhkhkkkhkhkkhhhkhkhkkkkk

OP=-Code * * * * * *

* +* * * * *

* | & * x *

J Bits Destination Type * * * * *

* * * * *

0» 12 Bits * * * * *

Destination Data Dict Base « * * *

* & * *

0, 12 Bits * * * *

Destination Subscript Bound * * *

* * *

* * *

3 Bits = * *

Source Type * *

* *

* *

0, 12 Bits * *

Source Data Dictionary Base *

&x

3

0, 12 Bits *

Source Subscript Bound
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TYPE FIELD

ARKEAAAKEEA XA AR AN AN ANE AN R AR kK

* * * *
ERKAEKKAEAN A Ak Ak AR A AR kL &KX
* * *
* * &
khkkhkhkhkhkhhkkkikkk * *
* * 3
0 - Descriptor is on E.5. * 0 - Use data dict. entry
* description
*

1 - Use Data Dictionary * 1 - Use template in E.Se.
(Data Dict. Entry * applied to data dice.
base follows) * entrye.

*
chkhkhkkhkAhkhkhkhkhkikhkkkkkihhkihkik

*
0 = Not subscripted

1 - Subscripteds, subscript is on E.S.

(12 bit subscript bound follows
data dict. base)

Function:

a. This operator transfers information between:
1. Messages (or parts of messages)
2. Data contained within Base-Limit and messages or

parts of messages.

b. The source and destination fields may be of the
following types:
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l.
2
3.

TYPE
Base=Limit data
Message
Message array
element

Part of message
of message array
element

3-166
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MEANS OF DESCRIPTION

Descriptor on EVALUATION STACK
Data dictionary entry number

Data dictionary entry number and
subscript on the EVALUATION STACK>»
is added to the data dictionary
entry number

The template on the EVALUATION
STACK is to be applied to the
message which is described by the
data dictionary entry. This is
obtained the same as 2 or 3.

The type field of the destination field 1is wused to
obtain the description of the destination field.

The type field of the source field is used to obtain
the description of the source field.

Data is transferred from the source field to the
destination field as in a character to character store

operation:

1. Left justified

2. Traiting bltank fill or truncation on the right



3-138
3-137
3=137
3-138
3=55
3-58
3=17
3=4
3~5
3-58
3=55
3-8
3-77
377
3-83
I~84
3=21
3-35
3-37
3-38
3-40
3=44
3= 46
3~48
3=49
3-51
3=53
3=109
3-109
3140
3=140
3-86
3-86
3-88
1-14
3-141
3-141
3=142
1=2
3=~37
3-38
3I=44
3-51
3=48
3=46
3=34
3=49
3-35
3=53
3-40
1-15

ADD

ADD TIMER»

ADDR
ADDRESS
ADDTY

AL

AL A

AND

ALPHABETIC INDEXS

SUBTRACT TIMER

ARITHMETIC OPERATORS
ARITHMETICS

ARRAY LOAD ADDRESS
ARRAY LOAD VALUE

BIN

BUMP VALUE STACK POINTER

BVSP
CALL
CASE
CAT
CDAD
cDBZ
CoDY
CDFC
CDFM
coLD
COLL
COMP
COPR
CORM
CHARACTER
CHFL

FILL

CLEAR ARRAY

CLR
CNTR

CO-ROUTINE ENTRY
CO=ROUTINE EXIT
CODE ADDRESSES

COMM

COMMUNICATE
COMMUNICATE WITH GISMO
COMPONENTS OF THE S=MACHINE

CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCTY
CONSTRUCT
CONSTRUCT

DESCRIPTOR BASE ZERO
DESCRIPTOR DYNAMIC
DESCRIPTOR FORMAL
DESCRIPTOR FROM PREVIOUS
DESCRIPTOR LEXIC LEVEL
DESCRIPTOR LOCAL DATA
DESCRIPTOR OPERATORS
DESCRIPTOR PREVIOUS & MULTIPLY
DESCRIPTOR PREVIDUS and ADD
DESCRIPTOR REMAPS
DESCRIPTOR, FORMAL CHECK

- CONTROL STACK MECHANISM



3-142
3-88
3-90
3-90
1-13
1-7
I-114
3-114
3=9
3-78
3-78
3-112
3-59
3=59
3=143
3-143

3-112
3=79
3=79
3-91
3=-91
3=2
3-81
3=145
3=145
3-93
3=-107
3=-17
3=-13
3=146
3-110
3=147
3=147
3=146
3-147
3~110
3-80
3-80
i-1
3=-2
3=2
3=-149
3=152
3=-150
3-150
3=152
3-97
3-95
3=95
3-97
3-60
3-62

CONVERT TO BINARY
CONVERT TO DECIMAL
CHG

CXIT

CYCL

CYCLE

DATA ADDRESSES

DATA DESCRIPTORS

DBLK .
DEBLANK

DEC

DEL

DELETE

DELIMITED TOKEN

DESC

DESCRIPTOR

DISP

DISPATCH

DIV

DTKN

oup

DUPLICATE

EDI

ENABLE DISABLE INTERRUPTS
EQL

EXCHAMNGE

EXEC

EXECUTE

EXIT

EXIT, ENABLE INTERRUPTS
EXOR

EXTENDED ARITHMETIC OPERATORS
FCMpP

FOUP

FECH

FECS

FETCH COMMUNICATE MESSAGE POINTER
FETCH, FETCH AND SAVE
FIND DUPLICATE CHARACTERS
FORCE VALUE STACK

FVS

GENERAL

GEQ

GTR

HALT

HARDAARE MONITOR

HASH

HASH CODE

HMON

IF THEN

IF THEN ELSE

IFEL

IFTH

IL

ILA



1-18 IN-LINE DESCRIPTOR FORMATS

3=-62 : INDEXED LOAD AODRESS
3~60 INDEXED LOAD VALUE
3-115 INITIALIZE VECTOR
2=1 INSTRUCTION SET
3-115 IVEC

3-63 L

3-65 LA

3-153 LENG

3-153 LENGTH

3=-2 LEQ

3-67 LIT

3-69 LITN

3=65 LOAD ADDRESS

3-67 LOAD LITERAL

3-69 LOAD NUMERIC LITERAL
3-73 LOAD NUMERIC ONE
3-75 LOAD NUMERIC ZERO
3=54 LOAD UPERATORS

3-154 LOAD SPECIAL

3-63 LOAD VALUE

3-19 LOGICAL NOT

3=-16 LOGICAL OPERATORS
3-154 LSP

3=2 LSS

3=-70 MAKE DESCRIPTOR

3~98 - MARK STACK

3=99 MARK STACK AND UPDATE
3-70 MDSC

3-135 MISCELLANEOUS OPERATORS
3-98 MKS

3-99 MKU

3=5 ' MOD

3-5 MuL

3=-11 NEG

3-11 NEGATE

3-2 NEQ

3-71 NEXT OR PREVIOUS ITEM
3=-117 NEXT TOKEN

3-19 NOT

3=-71 NPIT

3-117 NTKN

3=-73 - ONE

3-17 OR

3-155 OVERLAY

3=-155 ovLY

3-158 PADR

1-11 PAGED ARRAY DESCRIPTORS
3=-158 PARITY ADDRESS

3=-159 PRFL

3-82 PROCEDURE OPERATORS
3=-159 PROFILE

3-156 RDCS

3-12 RDIV

3-156 READ CASSETTE



3-160 REIN

3-160 REINSTATE

1-1 RELATED PUBLICATIONS
3-1 RELATIONAL OPERATORS
3-103 RETURN

3=-100 RETURN FORMAL CHECK
3-12 REVERSE ARITHMETICS
312 RMOD

3-12 RSUB

3-100 RTNC

3-103 RTRN

3-161 SAVE STATE

3-108 ' SEARCH & SCAN OPERATORS
3-119 SEARCH LINKED LIST
3-128 SEARCH SDL STACKS

3=-126 SEARCH SERIAL LIST
3-119 SLL

3-29 SNDL

3-31 SNDR

3-122 SORT SEARCH

3=124 SORT STEP DOWN

3-129 SORT SHWAP

3=-132 SORT UNBLOCK

3-122 SSCH

3-124 SSD

3-126 SSL

3-128 SSS

3=-129 SSHP

3-22 SS1

3=24 S$s2

3-26 SS3

3-76 STACK OPERATORS

3=-33 STOD

3-33 STORE DESTRUCTIVE

3-29 STORE NON-DESTRUCTIVE, DELETE LEFT
3=-31 STORE NON=DESTRUCTIVE, OELETE RIGHT
3-28 : STORE OPERATORS

3=21 STRING CONCATENTATION
3-20 STRING OPERATORS

3-5 SuB

3-26 SUB-STRING, THREE PARAMETERS
3-24 SUB~STRING», THWOU PARAMETERS
3=-22 SUBSTRING» ONE PARAMETER
3-138 suBT

3-161 SVST

3-162 SHAP

1-4 THE BASE-LIMIT AREA
3-130 THREAD VECTOR

3-164 TRANSFER MESSAGE

3=-133 TRANSLATE

3-130 TVEC

3-132 UBLK

3=106 UNDC

3-105 UNDO

3-106 UNDO CONDITIONAL



1-20
3=74
3=74
3-14
3-81
3-14
3=164
3-133
3-14
3=14
I=-14
3=-107
3=75

USE OF THE EVALUATION STACK
VALUE DESCRIPTOR
vDScC

XADD

XCH

X0V

XFRM

XLAT

X130

XMUL

XSU3

XTEI

07
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