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PREFACE

This manual describes the organization and functional
characteristics of the Amdahl 470V/6, a very high-
speed, large scale general purpose computing system.
It provides machine reference data of fundamental
interest and value to management, systems analysts,
programmers and operations personnel.

Details on machine organization, performance and
configuration are provided. Supplementary data on
characteristics of machine check conditions, instruc-
tion timing formulas, specific channel characteristics
and console operation is provided as appendices.
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INTRODUCTION

The Amdahl 470V/6 computing system provides ex-
tremely powerful, high-speed, general-purpose com-
puting capabilities for sophisticated business and
scientific applications. The high performance of the
Amdahl 470V/6 results primarily from a newly-
designed high-speed circuitry with internal speeds
measured in picoseconds, packing densities with
up to 100 circuits on a central processor chip, a
sophisticated architecture that incorporates the pipe-
line concept for a high concurrency of operations, ef-
ficient algorithms for high-speed internal functions,
and a high-speed buffer coupled with monolithic
main store for fast data access times. A highly-
flexible input/output channel scheme is also provided
for the Amdahl 470V/6. Sixteen inboard 1/O chan-
nels are standard and may be configured in any com-
bination of byte or block multiplexer or selector
channels. These inboard channels operate inde-
pendently from the central processor.

The central processor and most of the channel unit
are implemented with high-speed large scale integra-
tion (LSI) circuitry, which enables a six-to-eight
times reduction in overall size and the number of
external connections. The reduction in size and com-
plexity becomes immediately obvious in that the
central processor and the LSI portion of the channels
occupy only 51 cards. Each card, or multichip
carrier (MCC), is a ten-layer printed circuit board
with 42 chip positions in a 7!4” square area.

Reliability is greatly enhanced by the large reduc-
tion in components and connections. Further im-
provement is provided with hardware instruction
retry of central processor instructions and channel
command retry of I/O instructions. A significant
fault recovery capability is thus provided without
software assistance. An independent console pro-
cessor is an integral part of the system console
and provides formatted displays of any of approxi- .
mately 16,000 internal latches, extended logouts to
record error conditions, and the capability of con-
figuring failing components out of the system. The
highspeed buffer may thus be configured around
most failures, and the system can continue run-
ning.

Main storage has error checking and correction
(ECC) that corrects all single bit errors and detects
all double and most multiple bit errors. If.an un-
correctable error develops in a section of main
storage (each megabyte is an independent section),
that section may be configured out of the system.
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SYSTEM OVERVIEW

Major components of the Amdahl 470V /6 System are
the central processing unit, main storage, channels,
system console, and power distribution unit.




SYSTEM/370

SYSTEM/370 BYTE 16,384
UNIVERSAL INSTRUCTION  ORIENTED BYTE
INSTRUCTION ENHANCE - OPERANDS HIGH
PS PS SET MENTS . SPEED
BUFFER
MEM MEM
cPU TOD INTERVAL CLOCK
TIMER cLOCK TIMER COMPARATOR
PS MEM CABLE DUCT MEM PS
EXT
UNIT
EXTENDED DYNAMIC PROGRAM DIRECT
CONTROL ADDRESS EVENT CONTROL
TRANSLATION RECORDING
BYTE 1024
LS| CHANNEL CPU éZKSNELS sLoc@/ ML gﬁ¥ZECT
SELECTOR SUBCHANNELS ADDRESSING
CHANNEL
OPTIONAL FEATURES
CABLE
ENTRY - — CHANNEL 2-BYTE
e To INTERFACE
CHANNEL
ADAPTER
CONSOLE OPERATOR'S 3066 3215
. CONSOLE EMULATION EMULATION
SYSTEM INDEPENDENT
CONSOLE CONSOLE
WITH PROCESSOR
CRT
DISPLAY
5 EMERGENCY
E POWER-OFF
CONTROL

FIGURE 1 SYSTEM CONFIGURATION




CENTRAL PROCESSOR

The Amdahl 470V/6 central processor includes the
following standard features:

STANDARD ARCHITECTURE. The Amdahl470V/6
follows the architecture of System/370 as specified
in the IBM System/370 Principles of Operation,
GA22—-7000 (henceforth referred to as Principles of
Operation). The standard full System/370 Universal
Instruction Set with extended precision floating point
operations, direct control and System/370 instruc-
tion enhancements are implemented on the Amdahl
470V/6.

DIRECT CONTROL. ' This facility provides a direct
control path into the central processor from external
~ devices and operates independently of the channels.

16K-BYTE HIGH-SPEED BUFFER. The standard
buffer size provides 16,384 bytes of high-speed bi-
polar memory to maximize system throughput.
Memory transfer width to the buffer is 32 bytes and

CPU transfer width from the buffer is 4 bytes.

TRANSLATION LOOKASIDE BUFFER. To en-
hance virtual performance the Amdahl 470V/6 pro-
vides a 256-entry translation lookaside buffer (TLB).
This TLB provides high-speed storage of most re-
cently used virtual address translation information.
Operation of the TLB is further enhanced with a
32-entry segment table origin stack to identify
specific CPU states with TLB entries.

TIMING FACILITIES. Standard timing facilities of

System/370 architecture are provided. These include
an interval timer, time-of-day (TOD) clock (a 64-bit
field with -52-bit resolution), a clock comparator
(provides a 52-bit comparison field for the TOD
clock) and CPU timer. . ~

MAIN STORAGE

Main storage is available in one megabyte increments,
up to eight megabytes. Interleaving is four-way for
each two megabyte storage unit and two-way if one
megabyte is installed in a storage unit. ~Thus, a
three megabyte system is four-way interleaved for the
first two megabytes and two-way interleaved for the
last odd megabyte.

CHANNELS

The Amdahl 470V/6 system has 16 inboard channels,
which may be installed in any combination of se-
lector, or byte or block multiplexer channels. The
operation of these channels does not interfere with
the operation of the CPU, except for possible storage
access conflicts. A total of 1024 subchannels may
be assigned to the multiplexer-type channels in
groups of 64, 128, or 256.

SYSTEM CONSOLE

The system console performs operations and main-
tenance functions for the Amdahl 470V/6 system. It
includes an independent console processor, operator
control panel and CRT display and keyboard.

POWER DISTRIBUTION UNIT

The power distribution unit (PDU) distributes 400 Hz
and 60 Hz power to the Amdahl 470 V/6 system.
Emergency power off and thermal monitoring fa-
cilities are also provided.

OPTIONAL FEATURES

CHANNEL-TO-CHANNEL ADAPTER. This option
provides the necessary synchronization to intercon-
nect two channels. It may be attached to either a
selector or block multiplexer channel and uses one
control unit position on each channel. Only one of
the channels need have the feature installed, however.
When interconnecting an Amdah!470V/6 system with
an IBM System/360 or /370, either may be equipped
with the channel-to-channel adapter.

2—BYTE INTERFACE. A standard channel inter-
face provides a one-byte wide data path between
controllers and a channel. The addition of the two-
byte interface effectively doubles bandwidth for
control units that support this feature. The two-byte
interface option is available on all selector and multi-
plexer channels.




CPU-MAIN STORAGE SYSTEM

The Amdahl 470V/6 consists of four logical, inde-
pendent units physically implemented in 51 MCCs.
These four units are the instruction unit (I-Unit),
which implements the pipeline; the execution unit
(E-Unit), which performs arithmetic and logical
instructions; the storage control unit (S-Unit),
which controls the high-speed buffer and main
storage requests; and the channel unit (C-Unit)
which executes channel commands. Because of the
distinct functional difference of the C-Unit, it is
discussed separately in ‘“‘Channel Facilities”.




INSTRUCTION UNIT

The instruction unit pipeline performs instruction
fetching and decoding and coordinates the execu-
tion of an operation with other units. Since the I-
Unit is principally devoted to controlling instruction
execution, it must interface with most of the rest of
the machine and resolve priorities. It handles inter-
rupts; status switching; CPU-channel control interface
requirements; and scratch, general purpose and
floating point register requests from the E-Unit.

A typical instruction execution sequence is illustra-
ted in Figure 2. Each individual instruction’s exe-
cution is divided into six phases plus an I-fetch phase.

The I-fetch phase begins with the I-Unit requesting
the S-Unit priority in the I-cycle. A high-speed buffer
access is initiated in the B1 cycle, and the instruction
word becomes available in the B2 cycle. The I-Unit
then begins instruction interpretation.

Phase A is the instruction decode and general purpose
register (GPR) read cycle. Since most instructions
have an operand address consisting of the contents of
at least one register plus some modification, the re-
gister reads are done at this time. Phase B then gen-
erates the operand address using the effective address
generator and initiates a buffer request for this data.
This request may be for either four or eight bytes,
depending on the instruction. In a branch instruction
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the target of the branch is requested so that both
paths of the branch will be available. (The branch-
not-taken path continues to be fetched and decoded).

After data has become available from the S-Unit in
Phase C, the I-Unit passes this data to the E-Unit
to begin execution. The E-Unit sets early condition
codes at the end of the E1 cycle, thus informing the
I-Unit of the proper path for branches before in-
struction completion. Phase D is the second cycle
(and subsequent cycles for long operations) of E-
Unit execution. The I-Unit checks E-Unit results in
Phase E and does the final update and writing of
results in Phase F.

Hardware instruction retry (in case of machine error)
is greatly facilitated by holding the final update of
registers to the last cycle of instruction execution.
Most instructions are completely retryable because of
this feature. A more complete list of conditions for
machine recovery from this and other types of errors
is found in Appendix A.

Another feature of the delayed writing of results
appears in I-Unit interrupt handling. Since the pipe-
line can be “backed up” an interrupt need wait
only for completion of the current instruction
(on noninterruptable instructions) before the in-
terrupt can be taken; hence, all interrupts on the
Amdahl 470V/6 are precise.

EXECUTION UNIT

The execution unit consists of several major func-
tional components, registers for data storage, and
control logic for the coordination of functional units
during instruction execution. Although some data
may come directly from the S-Unit, actual instruc-
tions must all be presented through the I-Unit.

The I-Unit tells the E-Unit when to start an operation
and supplies intermediate scratch space for long oper-
ations, e.g., Multiply Extended. Instructions can be
presented to the E-Unit at a maximum rate of one
every two cycles; the E-Unit is capable of generating




results on single cycle boundaries thereafter.

Data is presented from the I-Unit to the E-Unit
through the logical unit and checker (LUCK). The
LUCK scans operands for any information that can
be obtained before execution actually begins by per-
forming the following functions:

® LOGICAL OPERATIONS
AND, OR, Exclusive OR.

® OPERAND COMPARISON
Magnitude of two operands is compared where
possible.

® SETTING EARLY CONDITION CODES
Condition code is returned after the first cycle
on many operations.

® PARITY CHECK
Input parity is checked and predicted.

® DECIMAL DIGIT CHECK
Input data is checked for valid digits and sign.

® BIT COUNTER
Several methods of counting leading zeros are
performed for use in shifting and normal-
ization.

The LUCK is placed first in the E-Unit data path to
provide a “head-start” for the rest of the E-Unit.
Data output from the LUCK is to several inter-
mediate registers. These registers are each one word
wide and are divided into higher and lower order
words and first and second operands (hence, “1H”
and “2L” in Figure 4). Data from each of these re-
gisters may then be sent to a functional unit.

The principal E-Unit functional units are multiplier,
adder, shifter and byte mover. The multiplier is a
carry-save adder used to multiply two operands to
produce a 40-bit result; the adder performs a stan-
dard binary add or a decimal add, depending on
which of several modes is requested; the shifter
shifts input operands; the byte mover is used in
manipulating single-byte fields for arithmetic or
logical operations. Each functional unit performs its
function in a single cycle. Error checking is done in
all functional units. Output data is checked for
good parity, and internal functional checks are made
using residue arithmetic.

Output registers from the functional units store in-
termediate results. The S- and C-registers contain
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the sum and carry outputs of the multiplier; the
A-register contains output from the adder. The
I-register is used in generation of 10-bit inverses,
which are created by the table-lookup unit, or divi-
sion operations. The B- and G-registers are used for
intermediate storage of fields. When the E-Unit
functions are complete, results are staged in the
result register for transmission to the I-Unit.

STORAGE CONTROL UNIT

All storage requests from the CPU and channels are
processed by the storage control unit. Priorities are
resolved and facilities are provided based on the
S-Unit’s internal priority structure and the priority
of the request from the I- or C-Unit. The S-Unit
also determines whether requested data comes di-
rectly from the high-speed buffer or must be read in
from main storage. All virtual-to-real address trans-
lations are performed by the S-Unit.

HIGH-SPEED BUFFER

The 470V/6 high-speed buffer (HSB) is organized as
a 16,384-byte set-associative memory consisting of
primary and alternate halves. Each half contains 256
32-byte lines that can be accessed on a double or
single word basis. Because of the local nature of
most programs, execution time should be related to
buffer speed rather than main storage speed. This
significant improvement in speed is further enhanced
by the non-store-through nature of the buffer; mean-
ing that stores are done to the buffer rather than to
main storage. Frequently referenced data may be
accessed many times without updating main storage.
A stored line is marked as modified and main storage
is updated asynchronously only as necessary.

Each line of the buffer contains a tag field that holds
modification and other control information and is
used to associate a buffer location with a main
storage location (see Figure 5). The block identifier
field contains higher-order real address bits of the
buffer data. With these bits and the associated
buffer data location, a unique mapping to a main
storage line is defined. The key field contains five
key bits plus parity and check fields. Reference
bit R1 specifies whether a CPU or channel access
brought the line into the buffer, and reference bit
R2 specifies whether the CPU was in problem or
supervisor state. The control field specifies whether
a given location is invalid, valid and modified or valid
and unmodified. The type of modification (an
ECC correction that has not yet been moved back
to main storage or simply a store made under pro-
gram control) is also specified. An additional one-
bit field is implemented for the primary half of
buffer locations. This bit, called the ‘“hot/cold”

bit, indicates that the primary location has been
referenced more recently than the associated al-
ternate location.

The above factors are variables used by the S-Unit
to determine where to put new data in the buffer. If
data is not present in the buffer when requested, it
may be moved to either the primary or alternate half
of the buffer from main storage. The S-Unit can
check to see if either the associated primary or alter-
nate location is invalid (and thus may be loaded im-
mediately) or which was used more recently. A
facility is also provided to distinguish between CPU
and channel data and between supervisor and pro-
blem state. The ability to change buffer algorithms
further enhances buffer tuning and provides for the
most efficient operation under a wide variety of cir-
cumstances.

The S-Unit may also use a prefetch function to fetch
data from main storage in advance of need. This pre-
fetch may occur after either the first or second access
to any quarter-line segment of the buffer. Prefetch
may be selectively enabled for the channel, instruc-
tion fetch or operand fetch port. Prefetch and buf-
fer change algorithms are preset by Amdahl to op-
timal values for most applications.

All the above changes to S-Unit algorithms are ac-
complished by changing the contents of the S-Unit
operating state registers (OPSRs). These registers
are loaded by the system console. The OPSRs also
provide a reconfiguration capability for the buffer.
In case of error conditions, the buffer may be parti-
tioned such that only a portion is enabled, disabling
the part in error.
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FIGURES5 HSB TAG FORMAT

BUFFER OPERATION

When a request is made for data from the I- or C-
Unit, the S-Unit must first determine where the data
is. Using bits 21—26 of the presented address, the
S-Unit forms a pointer into the buffer (see Figure 6).
Four lines of data are read from each of the primary
and alternate halves of the buffer. Bits 19—20 of
the real address register are then used to determine
which of the four lines is being requested. A four-to-
one selection is made and the data is aligned to the
addressed byte.
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With the associated tag information now available
from both the primary and alternate lines, a tag com-
parison may be performed. The real address bits
that correspond to tag information are compared to
both of the tags from the primary and alternate
reads, and a match is signaled for the appropriate
half of the buffer. This match is then used to select
which of the aligned words (byte alignment has al-
ready been accomplished) will be loaded into the
output word register. This operation takes two
cycles. Status information, such as protection ex-
ception, is available at the same time.

Requests to the S-Unit can be pipelined at the rate of
one per cycle; data is returned at the end of two
machine cycles. If data is not in the buffer a main
storage request is generated. Main storage requests

are four-way interleaved for each two mega-
bytes of memory. Four requests, therefore, may be
active simultaneously.

VIRTUAL ADDRESS OPERATION

To provide the advantages of virtual memory to users,
the Amdahl470V/6 system can perform dynamic ad-
dress translation when in EC mode. The virtual ad-
dress implementation in the 470V/6 follows the Sys-
tem/370 architecture. Performance is further en-
hanced with a translation lookaside buffer (TLB),
which provides high-speed storage of most recently
translated addresses, and a segment table origin (STO)
stack, which identifies the environment of different
TLB entries.

PRI-ALT SELECT|

s

FIGURE 6 HIGH-SPEED BUFFER OPERATION
T R R R A O e S R PR R

11



TLB OPERATION

The TLB provides a fast source of translation inform-
ation to minimize virtual operation time and to allow
overlap of translations and HSB accesses. The TLB is
implemented very similarly to the HSB, but consists
of 128 virtual-real address pairs in each of the pri-
mary and alternate halves. Thus, a correspondence
is set up in the TLB between virtual and real address
space whenever a translation is performed.

When a virtual address is presented to the S-Unit
through the effective address register (EAR), a TLB
and an HSB access are both started (see Figure 7).
The virtual address maps to a given TLB location.

When the associated real address is obtained from the
TLB (assuming that an entry was there), a selection
is performed based on matching the virtual address
in the TLB with the virtual address presented. The
real address register (RAR) is then loaded with the
effective real line address, and bits 19—20 are used
for buffer data selection as described above. If data
is not present in the buffer, the real byte address is
loaded in the main store address register (MSAR)
to obtain data from main storage. S-Unit ports are
provided for each of the possible requesting units
(instruction fetch, operand, C-Unit, pre-fetch and
internal ports) to allow the capability of having
requests from the various units active simultaneously.
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If the virtual-real address translation has been per-
formed and information resides in the TLB, no
overhead for the TLB access occurs since its access
is overlapped with the buffer; thus, data is returned
in two cycles for both real and virtual operations.
If the virtual-real address pair is not currently valid
in the TLB a full translation must be made, which
requires two additional storage (either buffer or
main store) references. The new translation is placed
in the TLB using an algorithm similar to the buffer
replacement algorithm. A hot/cold (H/C) bit feature
similar to the feature of the HSB is implemented in
the TLB.

TLB addresses may be made invalid by a system reset,
a Purge TLB instruction, or by changing the state of
control registers 0 and 1. To enhance performance,
two sets of valid bits are kept in the TLB. When a
Purge TLB instruction is executed, the S-Unit auto-
matically switches the set of valid bits it is currently
using to the other set, which are all marked “invalid”.
The S-Unit resets the older set of valid bits during
spare cycles to be ready for the next Purge instruc-
tion; thus a single Purge TLB instruction may be
executed, incurring only the minimum two cycle
instruction overhead.

STO STACK OPERATION

The STO stack stores information about control
registers 0 and 1 so that TLB entries can be reused if
these control registers are reloaded with previous
values. This is done by associating a STO identifi-
cation field (ID) with translation information from
control registers 0 and 1. The STO ID is then stored
with the TLB and STO stack entries. Valid TLB en-
tries must match the current STO stack entry (which
matches current values in control registers 0 and 1).

When a translation is performed, control registers 0
and 1 determine segment table size and location in
main storage. Thus, when these registers are changed,
the current virtual-real address correspondence be-
comes invalid. Rather than invalidate all current
TLB entries, the S-Unit assigns a new STO ID to be
stored with all subsequent TLB entries and enters
information from control registers 0 and 1 into the
STO stack location associated with the new ID. If
control registers 0 and 1 are changed to previous
values, any entries remaining in the TLB from old
translations need not be made again. The STO stack
consists of 32 slots; when the 32nd entry.is made,
the S-Unit purges the oldest entry from the STO
stack and all associated TLB entries during spare
cycles. The system thus maintains up to 31 active
address spaces. All STO stack entries are invalidated
by a Purge instruction.

13




CHANNEL FACILITIES

The Amdahl 470V/6 has 16 standard inboard
channels. These channels are independent of the CPU
and, with the possible exception of memory access
conflicts, do not affect CPU performance. The
channels may be configured in any combination of
selector channels or byte or block multiplexer chan-
nels. A total of 1024 subchannels are available for
allocation to multiplexer channels in groups of 64,
128 or 256.

The channel unit (C-Unit) is implemented in both
LSI technology and non-LSI, third-generation
technology. The LSI portion of the C-Unit provides
interface sequencing, data movement to and com-
munication with the S-Unit, and an operational
interface to the CPU that obeys the System/370
architecture as defined in the Principles of Operation.
The non-LSI portion (channel frame) performs
buffering, translation from LSI logic levels to
standard interface levels, and signal conditioning
(driving and receiving interface signals).

14




CENTRAL LSI CHANNEL

The LSI portion of the C-Unit is shown in Figure 8.
It is functionally divided into three major parts. The
central interface control logic (CICL) controls inter-
face sequences and data buffering to and from the
external devices; the data access control logic (DACL)
updates buffer pointers and counts and moves data
between the S-Unit and C-Unit buffers; the operations
control logic (OCL) sets up channel transfer se-
quences and coordinates channel program exe-

cution with the operation of the rest of the C-Unit.
The shifting channel state (SCS) is a communications
area used by each of these major parts.

Data path information is also shown in Figure 8.
On an output operation the DACL fetches data
a word at a time from the S-Unit and stores it in
the channel buffer store (CBS); the CICL moves
it to the non-LSI remote interface logic (RIL) for
transmission to the control unit. The above sequence
is reversed for an input operation.

FIGURE 8 C-UNIT
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The CICL transfers data to or from the CBS on
even cycles; the OCL and DACL share odd cycles.
The CICL transfers one byte or two bytes at a
time; the DACL and OCL transfer a word at a time.
The CICL examines every channel in the SCS once
every eight cycles for data transfer requests. Figure
9 illustrates how this property of the CICL may
affect channel configuration. A group of four
channels as illustrated shares certain resources of
the C-Unit buffers. With a machine cycle time
of 32.5 nanoseconds, the maximum bandwidth
of each group is approximately 3.85 million bytes per
second.

Therefore, configuration of devices on channels
must insure that this total transfer rate is not ex-
ceeded for each group. Specific channel assignments
for very high-speed devices should be confirmed
with an Amdahl representative.

The DACL is pipelined to optimize throughput.
Each channel is examined every 16 cycles. Thus,
while one section of the DACL may be fetching
data from the S-Unit, another may be posting results
to the SCS, and another may be examining the
incoming SCS for channels that need service. Each
channel is assigned a dynamic priority based on
the amount of space it has remaining in the C-Unit
buffers. If a channel has less than half of its buffer
remaining, the DACL will change its S-Unit request
from a low to a high priority. This change can occur
even if a fetch or a store is in progress. The highest
priority channel is marked from the SCS and serviced
next by the DACL.

The translation of channel commands to CICL and
DACL action is done by the OCL. The OCL sets
up counts, flags and data transfer addresses in the
C-Unit local buffers (normally the CBS).

FIGURE 9 CICL CHANNEL GROUPS
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To perform byte or block multiplexing, the OCL
activates a subchannel (the portion of a channel
that actually “executes” a channel program) when
appropriate status information is received from
the CICL. The OCL uses the subchannel buffer
store (SBS) for temporary storage of inactive sub-
channel information. The OCL can monitor sub-
channel state and perform subsequent decisions
with the information from the subchannel state
store (SSS). The OCL obtains its control information
directly from the I-Unit and S-Unit over an interface
‘shared with the DACL.

Channel indirect data addressing as described in the
Principles of Operation is fully implemented on the
Amdahl 470V/6 by the OCL and DACL. Indirect
data addressing (IDA) requires that a control pro-
gram perform any necessary virtual-to-real address
translations . before a data transfer command is
executed by the channel.

MODES OF CHANNEL
OPERATION

Because of the relative independence of the OCL,
DACL and CICL, any channel can be configured as
a byte or block multiplexer or selector. Selector
channels transfer only in burst mode and may address
up to 256 1/0 devices, one at a time. Selector
channels contain a single implicit subchannel, which
does not require allocation from that pool of 1024
subchannels. The total possible data rate per selector
channel is the same as the rate for a block multi-
plexer.

Multiplexer-type channels perform device multi-
plexing and execute several channel programs simul-
taneously. The level of concurrency is determined
by the number of subchannels allocated to the
multiplexer channel; one subchannel is necessary for

each concurrent channel program execution. Sub-
channels are allocated in groups of 64, 128 or 256.
With either 64 or 128 assigned subchannels, a channel
may be configured for shared subchannel operation.
Details on shared subchannel allocation and device
address assignment: are contained in Appendix C.

Block multiplexer channels perform the basic
multiplexer function, but always transfer in burst
mode. It is the more efficient type of multiplexer
channel since a considerable amount of data is trans-
ferred each time a device logically connects to a
channel. Maximum data rate on a standard single-
byte block multiplexer channel is the same as for
any channel operating in burst mode, or approxi-
mately two million bytes per second. The optional
two-byte bus doubles this available channel band-
width.

Byte multiplexer channels usually multiplex a very
few bytes at a time. The Amdahl 470V/6 allows a
byte multiplex-mode bandwidth of approximately
110 kilobytes per second. The byte multiplexer
bandwidth for single-byte bus devices running in
burst mode is approximately two million bytes per
second. Selector subchannels are not implemented
in the Amdahl 470V/6 byte multiplexer channels.

Extended channel logout is fully implemented on
the Amdahl 470V/6. If control register 14 bit 2 is
set, extended logouts will be made when certain
errors occur. No logout will be made if this bit is
off. More information on extended channel logout
fields is found in Appendix C.

NOTE: Maximum burst mode data rates cited are
maintainable with chaining only when the chaining
occurs during device “gap time”. The use of IDA
flags in a virtual environment has a similar effect
on data bandwidth. The possibility of overrun,
therefore, greatly increases when chaining in a
virtual environment.
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SYSTEM CONSOLE

The Amdahl 470V/6 system console serves as an
operator’s console and as a system maintenance con-
sole (Figure 10). It consists of a CRT and keyboard,
an independent console processor, a disk for the
console processor, a diskette unit to provide the
Amdahl field engineer with a diagnostic test loading
facility, and a modem to allow remote access to the
Amdahl diagnostic facility. @A standard channel
interface allows the console processor to emulate a
3066 or 3215 operator’s console. A standard
operator’s control panel is also provided (Figure 11).

The Amdahl 470V/6 system console can operate
in three modes. Device support mode provides
emulation of standard consoles for data transmission
to and from the operator using the system console
and a channel; hardware command mode allows
display and storage of registers and memory, reset,
clear, and other hardware functions; and maintenance
mode allows operation of diagnostic programs and
provides formatted displays of some 16,000 latches
within the Amdahl 470V/6. Device support mode
can emulate either a 3066 CRT display or a 3215
printer/keyboard using the CRT display instead of
a printer. In device support mode the system console
functions as a control unit on either a selector or a
block multiplexer channel.

A direct computer-to-console interface is provided
between the system console and the central
processor. This separate path is independent of the
channel and is used by hardware command and main-
tenance modes to permit static readout of system
latches and setting of certain control and data re-
gisters. This provides the system console with in-
creased diagnostic and maintenance flexibility.

Two functions of the Amdahl 470V/6 system con-
sole differentiate it from most other similar consoles
presently available:

Most console input functions are performed
using the keyboard rather than toggle or
rotary switches.

Most scan-out and console output functions
appear as formatted displays on the CRT
rather than as panel lights.

To increase system availability and reliability, the
system console can perform initial program loading
using only the console processor and the diskette
unit. For further information on functions, features
and operations of the system console, see Appendix
D.
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USAGE METERING

System and maintenance meters are located in the
system console next to the console processor. Which
of these meters runs is a function of the mainten-
ance key switch. Time is accumulated on the system
meter when the switch is in the system position
and the SYSTEM light is on. Time is accumulated
on the maintenance meter when the switch is in the
maintenance position. If there is no check condition
in the CPU and the CPU is not in the STOP or WAIT
state, or if the channels are active, then the SYSTEM
light will be on.
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FIGURE 11 OPERATOR’S CONTROL PANEL
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OPERATOR’'S CONSOLE
PROGRAMMING

For 3066 emulation the system console CRT screen
will display. 35 lines of 80 characters each. Data
may be read from or transmitted to any of these
positions on the CRT under program control. Char-
acters typed on the keyboard can be placed in any
of these positions on the CRT, depending upon
the location of the cursor.

The screen is addressed by a two-byte buffer field
and a two-byte cursor address field. * The first byte
in both address fields gives the line number (0 to 34);
the second byte gives the position within the line
(0. to 79). This form of address is used to control
where information will be written on the screen from
the program, which locations on the screen are to
be transferred in response to a.read from the pro-
gram, and where the cursor will be placed for key-
board entry. A two-byte address is also returned to
the program when the cursor position is requested.

The following commands control the console:

NOP X'03’
Sense X'04'
Erase X'07’
Alarm X’0B’
Set Buffer Address X'27°
Write X'01’
Read X'06’
Set Cursor X'0F’
Read MI X'OE’
Lock Keyboard X'67"

No operation.
Reads two bytes of sense data (see Table 1).

Sets the entire screen to blanks, removes the cursor display,
resets CRT buffer address and cursor address to zeros.

Sounds a one-second tone and lights the alarm key.

Transfers a two-byte screen address to the console to designate

the starting byte position for a subsequent Read and Write
command.

Transmits EBCDIC data to be displayed, starting from the
current value of the CRT buffer address, and advances this
address by one for each byte transferred. The operation stops
when the CCW count is exhausted or when 2800 bytes are
written. If position (34, 79) is reached, position (0, 0) is
written next.

Transfers data from the screen to the program, starting from
the current CRT buffer address, and continues until either
the CCW count is exhausted or the byte at the current cursor
position is transferred.

Transfers a two-byte address to the console to indicate the
screen position at which the cursor should be displayed. If
the cursor was not previously displayed and the keyboard
was disabled, it can now be used to enter data onto the screen.

Usually issued in response to an attention interruption caused
by either the “ENTER’’ or the “CANCEL" keys, this com-
mand returns three bytes of information to the program. The
first and second bytes are the current cursor address; the third
byte indicates which key was pressed (X'80‘) for “ENTER"’
and X'40’ for "CANCEL").

Causes the cursor to be deleted from the screen and prevents
keyboard entry upon the screen.
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SYSTEM CONSOLE SENSE DATA
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APPENDIX A:

MODEL-DEPENDENT FUNCTIONS

The Amdahl 470V/6 System and the IBM
System/370 are compatible within the constraints
of System/370 architecture as specified in the
Principles of Operation. This specification requires
machine compatibility except in the following cases:

Programs relying on model-dependent data,
such as the contents of logout areas

Time-dependent programs that rely on
instruction or CCW execution times

Programs that cause deliberate machine
checks

The Amdahl 470V /6 System has four areas of model
dependence:  the implementation of two instruc-
tions, the contents of CPU logout areas, machine
check conditions, and channel logout. Only the
first three are discussed here; channel logout is
discussed in Appendix C.
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INSTRUCTION SET DIFFERENCES

Two instructions have model-dependent results on
the Amdahl 470V/6. They are:

STORE CPU ID (STIDP). This instruction
causes certain model-dependent data to be
stored at the double word addressed by the
second operand address. In the Amdahl 470V/6
the version code field is reserved (bits 0-7).
A unique serial number is stored in bits 8-31.
The hexadecimal number 0470 is stored in the
model number field (bits 32-47). Bits 48-63
are stored as zeros since the Amdahl 470V/6
performs the standard machine check extended
logout to the memory of the console processor.

STORE CHANNEL ID (STIDC). Channel de-
pendent data is to be stored at location 168.
Since the 470V/6 channel type is implicit in
the CPU model, zeros are stored in the channel
model number field. The remaining fields
(type and length) follow standard conventions.

CPU LOGOUT AREAS

Fixed CPU logout areas are assigned for storage of
machine check logout information. Machine check
logouts are the result of or associated with a machine
error and result in storing model-dependent infor-
mation.

FIXED LOGOUT AREA

The 104-byte area starting at location 248 is the fixed
logout area. The Amdahl 470V/6 uses only the first
12 bytes of this area for fixed logout information.
The failing storage address occupies the word starting
at location 248; the region code is assigned to the
two words starting at location 252. The remainder
of the area, locations 260—351, is reserved.

The failing storage address (FSA) indicates thestorage
location or block that caused a correctable storage,
an uncorrectable storage, or an uncorrectable key
error. For a correctable storage error, bits 0—3 of
the FSA contain the failing bit address; bits 8—31
contain the failing byte address. When an uncor-
rectable storage error is detected, bits 8—31 of the
FSA may point anywhere within the failing 16-byte
ECC block. When an uncorrectable key error is detec-
ted, bits 8—31 of the FSA may point anywhere
within the failing 2048-byte protection block. In the
case of multiple errors, the FSA may point to any
one of the failing locations. In some cases an FSA
cannot be stored. When this occurs, the FSA valid
bit in the machine check interrupt code (MCIC) is
set to zero. (The MCIC is discussed under machine
checks).

Bytes 252—259 contain the region code that specifies
where the error was detected. A summary of the
region code bits is given in Table 2.
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Storage
Location

N—

Storage
Location

Source Source
Bit Bit
252 0 1—Unit Pipeline Control Error 256 0 E—Unit Multiplier Byte Parity Error
1 E—Unit Condition Code Error 1 E—Unit Byte Adder Input 1 Parity Error
2 E—Unit LUCK1 Byte 0 Parity Error 2 E—Unit Byte Adder Input 2 Parity Error
3 E—Unit LUCK1 Byte 1 Parity Error 3 | E-Unit Byte Adder Input 3 Parity Error
4 E—Unit LUCK1 Byte 2 Parity Error 4 S—Unit Bypass Error
5 E—Unit LUCK1 Byte 3 Parity Error 5 S—Unit TLB Key Parity Error
6 E—Unit LUCK2 Byte O Parity Error 6 S—Unit TLB Logical Address Parity Error
7 E—Unit LUCK2 Byte 1 Parity Error 7 S—Unit RAR Parity Error
- i - _, -~ I . -
253 0 E—Unit LUCK2 Byte 2 Parity Error 257 0 | —Unit Result Byte O Parity Error
1 E—Unit LUCK2 Byte 3 Parity Error 1 I—Unit Result Byte 1 Parity Error
2 E—Unit Multiplicand Byte O Parity Error 2 |—Unit Result Byte 2 Parity Error
3 E—Unit Multiplicand Byte 1 Parity Error 3 |—Unit Result Byte 3 Parity Error
4 E—Unit Multiplicand Byte 2 Parity Error 4 |—Unit EAG Parity Error (DA)
5 E—Unit Multiplicand Byte 3 Parity Error 5 1—Unit EAG Parity Error (Cl)
6 E—Unit Adder High-input Phase Error 6 |—Unit Instruction Stream Entrance Parity Error
7 E—Unit Adder Low-Input Phase Error 7 |—Unit Store Data Parity Error
| , ~ { . ,
254 0 S—Unit Search Error 258 0 S—Unit Address Translation Error
1 S—Unit Compare Register Parity Error 1 S—Unit Channel Reguest
2 S—Unit Tag Key Parity Error 2 C—Unit 1/O Address Parity Error From |—Unit
3 S—Unit Tag ID Parity Error 3 Reserved
4 S--Unit Store Data Parity Error 4 C—Unit Error on CSW Store
5 Main Store Read Address Parity Error 5 Reserved
6 Main Store Key Write Parity Error 6 Reserved
7 Main Store Write Address Parity Error 7 Reserved
255 0 S—Unit Tag Control Parity Error 259 0 | E—Unit Multiplier Residue Error
1 S—Unit Move Out Data Parity Error O 1 E—Unit Adder Residue Error
2 S—Unit Move Out Data Parity Error 1 2 |—Unit Instruction Stream Exit Parity Error (DS)
3 S—Unit Move Out Data Parity Error 2 3 | S—Unit TLB Valid or ID Error
4 S—Unit Move Out Data Parity Error 3 4 |—Unit Control Register Bytes O - 1 Parity Error
b S—Unit Primary (1)/Alternate (0) Buffer 5 | 1-Unit Control Register Bytes 2 - 3 Parity Error
6 S—Unit Primary (1)/Alternate (0) TLB 6 | |—Unit PSW Bytes O - 1 Parity Error
7 S—Unit Translation Register Segment/Page 7 Reserved
TABLE 2 REGION CODE
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EXTENDED CPU LOGOUT

A machine check extended logout (MCEL) is per-
formed by the console processor based on the setting
of control register 14 bit 1, the synchronous MCEL
mask. If the bit is on and a condition occurs that
would normally cause an extended logout, the logout
information is stored in the console processor.

The console processor detects the MCEL situation
and performs a logout by scanning out all pertinent
CPU latches to its own memory. This information
can later be examined by a program in the main pro-
cessor by issuing a special Diagnose instruction.
After the console logout, the main processor is re-
started to allow the CPU to continue its normal oper-
ation. If the console is not operational, the CPU is
restarted by a time-out function and the MCEL is
not performed. The CPU is informed of this action
on the subsequent Diagnose.

Because MCEL data is saved in the console processor,
the machine check extended logout area (location
512 and above) is not used by the Amdahl 470V/6.
Control register 15, which normally contains the
MCEL address, is not implemented and stores as
all zeros.

The Diagnose instruction (operation code x‘83’)
provides a means of communication between the CPU
and the console processor for diagnostic and main-
tenance purposes. Because the operation of the
Diagnose instruction may differ depending on the
engineering change level of a particular system,
documentation of this instruction is not provided in
this manual.

MACHINE CHECKS

Extensive checking facilities are implemented in the
Amdahl 470V/6. These include parity checking of
instructions, registers and data, arithmetic checking
of execution functions and effective address gen-
eration, and checking for certain illegal control
sequences. When processing damage is detected, an
attempt can usually be made to retry the instruction.
(Details on which instructions are retryable are
contained in Appendix B). If the retried instruction
is successful, machine operation can continue and a
system recovery condition is recognized. A similar
retry facility is implemented in the 470V/6 channels.
Additional correction facilities exist in the S-Unit
for main storage error correction with automatic
error checking and correction (ECC). The ECC
field provides sufficient information to correct any
single bit error for an associated group of 16 bytes.
This type of correction is also recognized as a system
recovery condition.

MACHINE CHECK CONDITIONS

A machine check condition is recognized for an un-
correctable error. A machine check condition is
generated whenever an instruction or data with in-
valid parity is fetched, an arithmetic function is
improperly performed, or invalid parity on the
protection key makes it impossible to establish
whether protection applies. Certain invalid control
sequences can also cause a machine check condition.
A machine check condition can be generated when
instructions or data with invalid parity are fetched
and before they are used.

If storage and registers contain valid information a
machine check condition will be caused only by a
machine malfunction, and never by an invalid instruc-
tion or data. If an unavailable component is speci-
fied the appropriate program, I/O interrupt or
condition is set; a machine check condition is not
generated.

A malfunction detected by the S-Unit during an [/0O
operation causes an external damage machine check
condition. When the I/O operation is a fetch of a
CCW or data, the malfunction is reported in the
channel status word (CSW). When data is stored by
the channel and a malfunction is detected in the
S-Unit after status has been returned to the C-Unit,
the CSW does not report the error. When the channel
detects bad parity on an input operation, good parity
is forced to the S-Unit and a channel data check is
reported in the CSW.

An external I/O equipment malfunction detected in
‘the channel is indicated in a CSW and not treated as
a machine check condition. The error is reported as
an I/0 interrupt.

Machine malfunctions that cause machine check
interrupts are grouped into two classifications, soft
and hard machine checks. These correspond to
repressible and exigent conditions defined in the
Principles of Operation,

Soft machine checks comprise system recovery
conditions, timer damage conditions, time-of-day
clock damage, external damage and degradation
conditions (associated with the S-Unit STO stack).
Retryable errors and storage errors resulting from
1/0 or prefetch operations cause soft machine checks.
These conditions do not terminate the current
instruction or cause loss of interrupts.

Hard machine checks comprise instruction processing
damage conditions (if retry is unsuccessful or impos-
sible) and system damage conditions. Multiple bit
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storage errors, storage key parity errors, and internal
CPU data transfer errors that are unretryable are con-
sidered hard machine checks. These conditions may
result in termination of the current instruction or
loss of interrupts.

MACHINE CHECK INTERRUPTS

The machine check interrupt reports an equipment
malfunction and supplies information about the
location and nature of the malfunction. Actions
taken by the Amdahl 470V/6 System in machine
check condition are summarized in Table 3.

A soft machine check occurs after an instruction,
including any associated SVC or program inter-
ruption, has completed. This is the same point at
which an I/O interrupt occurs. Two classes of
soft machine checks are retryable errors and cor-
rected errors. A retryable error starts re-execution

of the problem instruction; a corrected error is

handled as a soft machine check (so far as point of
interruption is concerned).

A hard machine check immediately inhibits further
updating of machine state, including storage and
registers, and points the instruction counter to the
instruction farthest along in the pipeline. This
action is taken immediately, before the end of an
instruction, but still could have been caused by a
part of the execution of any of the instructions in
the pipeline (up to six).

With the exception of processing of machine check
extended logouts and the associated nonimple-
mentation of control register 15, the Amdahl 470V/6
fully implements standard machine check handling
as defined in the Principles of Operation. The signi-
ficant bits of control register 14 and the machine
check interrupt code (MCIC) for the Amdahl 470V/6
are detailed in Figures 12 and 13.
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FIGURE 13 MACHINE CHECK INTERRUPT CODE (MCIC)
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APPENDIX B:

INSTRUCTION TIMING ESTIMATES

The timing formulas given below were derived
through engineering analysis of system documen-
tation. Because the Amdahl 470V/6 is complex and
has many overlapping functions, the formulas make
certain assumptions and are not completely com-
prehensive. While efforts were made to assure accu-
racy of data included, it is possible that errors have
been made and these timings are not warranted to
be correct. Future system measurement and analysis
are planned to further modify and refine the for-
mulas. In addition, Amdahl Corporation reserves
the right to make changes and enhancements that
may alter the timings as herein presented.

The following table lists the number of cycles
required for execution of each of the instructions
of the Amdahl 470V/6. Included with some of the
formulas are variables that affect execution; these
are explained at the end of the table. In addition,
those instructions indicated by an asterisk are suf-
ficiently complex that only imprecise estimates of
their execution times are given in the table (see
“Special Timing Formulas”). Because of the
parallel, complex architecture of the Amdahl 470V/6,
care should be exercised in the use of these formulas.
As is readily determined from an analysis of the
special terms in many instructions, the execution
times for a given instruction can often vary greatly.

For most instructions, all data needed to assemble
and execute the instruction is assumed to be in the
buffer. If it isn’t, a main storage request must be
made. Main storage access times will vary according
to the level of interleaving, contending requests, etc.

Information on early condition code setting and
retryability of certain instructions is also included
in the table.
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EARLY CONDITION CODE
SETTINGS

The timing estimate for the conditional branch
instruction depends on how early the condition code
becomes valid. Condition code setting instructions
have a term in the “CC Set” column that specifies
the number of cycles to add to the execution of an
associated conditional branch instruction. An “N”
indicates that the speed of the condition code
depends on whether the instruction operands are
normalized. This term is further explained under
“‘Special Timing Formulas”,

RETRYABLE INSTRUCTIONS

The given digits and symbols indicate thresholds
beyond which the instruction becomes nonretryable.
The notation ““SI” indicates that the instruction is
not retryable after a store in the instruction stream.
The absence of any digit or symbols indicate the in-
struction is completely retryable. Other cases of non-
retryable instructions include threshold numbers.
The BAL instruction has a threshold of two cycles.
If the error is detected during the first two cycles of
BAL processing, the instruction is retryable; other-
wise, it is not. A CLCL instruction has a threshold
code of “E8”, denoting that it cannot be retried if
an error is detected in the last eight cycles of
processing (End-8). For decimal operations, like
Add Decimal (AP), the symbol is E-2R, denoting that
the end factor is instruction completion (End) less
than two cycles for each result word to be stored.
The Branch on Condition (BC and BCR) has a
threshold of zero when the branch is taken (T).
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TIMING FORMULAS

PERFORMANCE

INSTRUCTION FORMAT MNEMONIC CC SET BTRY
Add RR AR 0 2
Add RX A -0 2
% Add Decimal ss AP 0. E—2R : 1347 + S4
Add Halfword RX AH 0 i 2
Add Logical RR ALR 0 2
Add Logical RX AL 0 2
Add Normalized (Extended) RR AXR (] 2 : 15 + 3*RC + AL + NP + DWD
¥ Add Normalized (Long) RR ADR N 7 + 2*RC + RRR
¥ Add Normalized (Long) RX AD N 7 + 2*RC + RRR
¥ Add Normalized (short) RR AER N 6 + RC
* Add Normalized (short) RX AE N 6+ RC
FAdd Unnormalized (Long) RR - AWR N 7 + 2*RC '+ RRR
# Add Unnormalized (Long) RX AW N 7 + 2+RC + RRR
*Add Unnormalized (Short) RR AUR N 6 + RC
F Add Unnormalized (Short) RX AU N 6 + RC
AND RR NR 4] 2
AND RX N 0 2
AND Si NI 0 2 4.+ 81
AND SS NC 0 4 6L + S1
Branch and Link RR BALR 2 8 + DWD
Branch and Link RX BAL 2 8 + DWD
Branch on Condition RR BCR oty 2+ BT*(S—S3) + CCS + S3 + 16+BCR
Branch on Condition RX BC o(T) 2 + BT*(3—-S3) + CCS + S3
Branch on Count RR BCTR 2 4 + S3 + BT*(3-S3)
Branch on Count RX BCT 2 4 + S3 + BT*(3-83)
Branch on Index High RS BXH 2 6 + S3 + BT=*(3-S3)
Branch on Index Low ' -
or Equal RS BXLE 2 6 + S3 + BT *(3-83)
¥ Clear 1/0 s CLRIO 0 2 26 + CURT
Compare RR CR ] ' 2
Compare RX Cc 0 2
Compare and Swap RS CS 24
*Compare Decimal SS cP 0 13—+47 + S4
Compare Double & Swap RS CcDSs 32
Compare Halfword RX CH 0 2
Compare Logical RR CLR 0 2
Compare Logical RX CL 0 2
Compare Logical Sl CLI (o] 2 2
Compare Logical SS CLC 0 4+W + 4+X + 4sY
Compare Logical Characters
Under Mask RS CLM +2 2
Compare Logical Long RR CLCL 0 E8 36 + 4*W + 4xX + 4xY
Compare RR CDR +2 3 + 3*UN + RRR
Compare RX CcD +2 3 + 3*UN + RRR
Compare RR CER +2 3 + UN
Compare RX CE +2 3 + UN
Convert to Binary - RX cvs 5+ N + 2«D + RRR
Convert to Decimal RX CVD Si 42 + S2 + N1
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INSTRUCTION FORMAT MNEMONIC CCSET  RTRY PERFORMANCE
Divide RR DR 50
Divide RX D 50

¥ Divide Decimal sS DP E—2R 31-»2036 + S4
Divide (Long) RR DDR 64 + PN1 + PN2 + DPS
Divide (Long) RX DD 64 + PN1 + PN2 + DPS
Divide (Short) RR DER 27
Divide (Short) RX DE 27
Edit SS ED 0 4 6+L + S1
Edit and Mark SS EDMK 0 4 6*L + 6
Exclusive OR RR XR 0 2
Exclusive OR RX X 0 2
Exclusive OR | Xl 0 2 4 + S1
Exclusive OR - SS XC 0 4 6+L + S1
Execute RX EX 24 + TGE

F Halt 1/0 s HIO 0 2 26 + CURT

F Halt Device S HDV 0 2 26 + CURT
Halve (Long) ’ RR HDR 6 + RRR
Halve (Short) RR HER 4
Insert Character RX IC 2
Insert Character Under Mask RS ICM 0 9
Insert PSW Key S IPK 2

¥ Insert Storage Key RR ISK 2375
Load RR LR 2
Load RX L 2
Load Address RX LA 2
Load and Test RR LTR 0 2
Load and Test (Long) RR LTDR +1 2 + RRR
Load and Test (Short) RR LTER 0 2
Load Complement RR LCR 0 2
Load Complement (Long) RR LCDR +1 2 + RRR
Load Complement (Short) RR LCER 0 2
Load Control RS LCTL 2 6 + 2«R + 16*RIF
Load Halfword RX LH 2
Load (Long) RR LDR 2 + RRR
Load (Long) RX LD 2 + S3 + RRR
Load Multiple RS LM 2 2*R + 2
Load Negative RR . LNR 0 2
Load Negative (Long) RR LNDR +1 2 + RRR
Load Negative (Short) RR LNER 0 2
Load Positive RR LPR 0 2
Load Positive (Long) RR LPDR +1 2 + RRR
Load Positive (Short) RR LPER 0 2
Load PSW S LPSW 2 28

¥ Load Real Address RX LRA 17—70
Load Rounded RR LRDR 7 + RN

(Extended to Long)
Load Rounded (Extended to Short) RR LRER 4 + RRR
Load (Short) RR ) LER 2
Load (Short) RX LE 2
Monitor Call sI MC 6 + ME
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INSTRUCTION FORMAT 'MNEMONIC CCSET RTRY PERFORMANCE
Move Sl MVI Si 2 + 81
Move SS MvC 6 6 + MV + S1 + 4xWB
Move Long RR MVCL 0 2 45 + 4+W + 4+BPE + 16+PE
Move Numerics SS MVN 4 6+«B + S1
Move with Offset SS MVO 4 2 + MVB + 81
Move Zones ss MvZ 4 6+B + S§1
Multiply RR MR 7
Multiply RX M 7

F Multiply Decimal SS MP E—2R 21—+409 + S4
Multiply RR MXR 2 94 + PN1 + PN2 + DWD
Multiply Halfword RX MH 8
Multiply (Long) RR MDR 20 + PN1 + PN2 + RRR
Multiply (Long) RX MD 20 + PN1 + PN2 + RRR
Multiple (Long to Extended) RR MXDR 2 28 + PN1 + PN2/2 + DWD
Multiply (Long to Extended) RX MXD 2 28 + PN1 + PN2/2 + DWD
Multiply (Short) RR MER 8
Multiply (Short) RX ME 8
OR RR OR 0 2
OR RX (0] 0 2
OR Sl (o]] 0 2 4 + 81
OR SS ocC 0 4 6+«L + S1

¥ Pack ss PACK 4 4+B + 81

F Purge TLB S PTLB 2 (Nominal)
Read Direct Sl RDD 88 + HRT

F Reset Reference Bit S RRB 0 2 23-+75
Set Clock S SCK 0 6 + TODRT
Set Clock Comparator S SCKC 6 + TODRT
Set Program Mask RR SPM 6
Set CPU Timer S SPT 6 + TODRT
Set PSW Key from Address S SPKA i 18

F Set Storage Key RR SSK sl 156 — 384
Set System Mask S SSM 2 8 + EC
Shift & Round Decimal SS SRP 0 E—2R 40 + S2
Shift Left Double RS SLDA +2 4 + RRR
Shift Left Double Logical RS SLDL 3 + RRR
Shift Left Single RS SLA +2 2
Shift Left Single Logical RS SLL 2
Shift Right Double RS SRDA +2 3 + RRR
Shift Right Double Logical RS SRDL 2 + RRR
Shift Right Single RS SRA +2 2
Shift Right Single Logical RS SRL 2

¥ Start 1/0 s sio 0 2 26 + CURT

# Start 1/0 Fast Release s SIOF 0 2 26 + CURT
Store RX ST S| 2 +S1 + DWD

F Store Channel ID S STIDC 0 2 26 + CURT
Store Character RX STC Si 2 + S1 + DWD
Store Character Under Mask RS STCM Si 4 + S1
Store Clock S STCK [v] Si 22 + TODRT
Store Clock Comparator S STCKC Si 6 + S2 + TODRT
Store Control RS STCTL Si 2«*R + S2 + DWD
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INSTRUCTION FORMAT MNEMONIC CC SET RTRY PERFORMANCE
Store CPU ID S STIDP Sl 4 + S2 + DWD
Store CPU Timer S STPT SI 6 + S2 + TODRT
Store Halfword RX STH Sl 2 + 81 + DWD
Store (Long) RX STD SI 4 + S2 + DWD
Store Multiple RS STM S 2xR + S2 + DWD
Store (Short) RX STE Sl 2 + S1 + DWD
Store Then AND System Mask Sl STNSM Sl 24
Store Then OR System Mask Si STOSM Si 24
Subtract RR SR 0 2
Subtract RX S 0 2

% Subtract Decimal ss sp 0 E2 13=47 + S4
Subtract Halfword RX SH 0 2
Subtract Logical RR SLR 0 2
Subtract Logical RX SL 0 2
Subtract Normalized RR SXR 0 2 15 + AL + 3*RC + NP + DWD

(Extended)

# Subtract Normalized (Long) RR SDR N 7 + 2+RC + RRR

F Subtract Normalized (Long) RX sD N 7 + 2*RC + RRR

% Subtract Normalized (Short) RR SER N 6 + RC

¥ Subtract Normalized (Short) RX SE N 6 + RC

¥ Subtract Unnormalized (Long) RR SWR N 7 + 2#RC + RRR

F Subtract Unnormalized (Long) RX sw N 7 + 2*RC + RRR

¥ Subtract Unnormalized (Short) RR SUR N 6 + RC

¥ Subtract Unnormalized (short) RX suU N 6 + RC
Supervisor Call RR SvC 44
Test and Set S TS 0 0 18

F Test Channel s TCH ] 2 26 + CURT

F Test 1/0 S TIO 0 2 26 + CURT
Test Under Mask Si ™ 0 2
Translate ss TR a 5« [B/4] + 2+ 4+B + S1%
Translate and Test SS TRT 0 2 5% [B/4] + 4+B + 4*M + 4 %
Unpack ss UNPK 4 5« [(B=1)/2] + 4 + UPK » (B—1) ¥
Write Direct Si WRD 2 86
Zero and Add SS ZAP 0 E-2R 13 + 5+WL + S4

F More precise timing may be obtained for these instructions by referring to the section entitled

“’Special Timing Formulas'’ in this appendix.
* The term in brackets is the “‘greatest integer’’ function; hence, if B=1 in I-B/4-| the term = 1.
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LEGEND FOR TIMING FORMULAS

SYMBOL

AL

BCR
BPE
BT

CCS

CURT

DPS

DWD

EC

'HRT

L2

ME

(AY

EXPLANATION
Alignment exponent difference <8 =9
>8,<16 =8
>16 =7

Number of bytes moved, packed/unpacked, or
translated.

IfB1=Fand R2=0
then BCR = 1; otherwise, BCR =0.

The number of bytes (less than 4) remaining
to be accessed by either the fetch or store
field for a given page.

Branch taken = 1; otherwise = 0.

Condition code setting factor. The value is
given in CC Set column.

Channel unit release time. For detailed ex-
planation of this term, see the ““Special
Timing Formulas section of the Appendix.
Number of significant decimal digits.

= 1 if dividend preshift required, else=0.

DWD = 1 if a double word result instruction
precedes subject instruction.

In EC mode, EC = 16.

Hold response time. The value ranges from 0
to 33 with equal probability; the average is
16.5.

In SS-type instructions L = the length in
bytes of the first operand.

In SS-type instructions L2 = the length in
bytes of the second operand.

equals 1if any other than last byte to be
tested is nonzero; otherwise, M = 0.

ME = 46 cycles if the event is monitored.

equals:

No overlap or overlap > 32 bytes or

both operands on word boundary a4*W
3 bytes < overlap < 32 bytes or

both operands not on word

boundary 5*W
1 byte< overlap < 3 bytes 4*B
overlap = 1 byte 6*B

SYMBOL EXPLANATION
MVB  equals: :
No overlap or overlap #1 byte 4*B
overlap = 1 byte 6*B

NP

N1

PE

PN1

PN2

RIF

RC

RN

RRR

S1

= 1 if sign negative; otherwise = 0.

Post normalization.

Leading zero digits < 6 =6
>6<14=10
>14 =7

=1 if first operand’s sign is negative;else = 0

When the fetch or store field reach a page
boundary, PE = 1.

= 2 if prenormalization required on operand
one, else = 0. :

= 2 if prenormalization required on operand
two, else =0.

Number of registers to be loaded or stored.

RIF = 1 if instruction modifies CRO or CR_1 ;or
if PER is enabled and instruction modifies CR9,
CR10 or CR11. Otherwise, RIF = 0.

Recomplement. = 1 if recomplementation
required; otherwise = 0.

=1 if rounding required, else = 0.

If the instruction immediately following the:
subject instruction has a single word operand,
then
RRR=0ifE=4

1ifE=3

2ifE=2

where E is the number of execution cycles in that
that instruction. If the instruction immediately
following the subject instruction has a double
word operand, then

RRR =0if E=5
1ifE=4
2ifE=3
3ifE=2

S1 =2ifM=6
=1ifM=7
=0ifM=8

where M equals the number of execution
cycles attributable to the three words of the
instruction stream following the instruction
of interest.
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SYMBOL

S2,S3

S4

TGE

TODRT

UN

UPK

WB

WL

EXPLANATION

S2 =0ifP=8 S3 =0ifP=6
=1ifP=7 =1ifP=56
=2ifP=6 =2ifP=4
=3ifP=5
=4ifP=4

where P equals the number of execution
cycles attributable to the two words of the
instruction stream following the instruction
of interest.

Use S3 if both operands total less than five
bytes; otherwise, use S2.

Target instruction execution time.

Time-of-day response time. The value
ranges from 1 to 30 with equal probability;
the average is 15.5.

= 1 if either operand unnormalized;
otherwise, = 0.

equals 1 if overlap present.

Number of words compared or moved.

For L > 64, WB equals the number of bytes
which must be moved to have the store field
aligned on a word boundary. For L < 64,
WB =0

Number of words in the longer operand.
In logical comparison (CLC, CLCL), X =1
if an inequality is detected in other than

the last word compared; otherwise,
X =0.

In logical comparison (CLC, CLCL), Y =1

if an inequality is detected in other than the last

two words compared; otherwise, Y = 0.
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SPECIAL TIMING FORMULAS

Several instructions were flagged in the main list,
since only a wide variation in execution times could
be given there. More precise estimates of execution
times can be determined using the tables and for-
mulas below.

ADD DECIMAL (AP)

Length in Bytes of the Longer Operand

1-4 5-8 9-12 13—-16
SIGNS ALIKE 13 23 33 43
SIGNS DIFFERENT 15 25 36 47

COMPARE DECIMAL (CP)

Length in Bytes of the Longer Operand

1-4 5-8 9-12 - 13—-16
SIGNS ALIKE 15 25 36 47
SIGNS DIFFERENT 13 23 33 43

CURT

Channel response time depends on broad variety of
conditions. The formulas given below assume no
interference of other channels with an 1/0 instruc-
tion issued to a channel. All values are machine
cycles except values of variable C,

Channel Idle/Subchannel Idle

Maximum Maximum Byte &
Instruction Minimum Selector Block Multiplexer
SI0 246 + BB 261 + BB 261 + BB
SIOF 36 51 51
TIO 230 + BB 245 + BB 245 + BB
TCH 4 19 19
STIDC 20 35 35
HIO 278 + BB 293 + BB 293 + BB
HDV 326 + BB 341 + BB 341 + BB
CLIO 20 35 35
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Channel Idle/Subchannel Working

Maximum Maximum Byte &
Instruction Minimum Selector Block Multiplexer
SIO 20 35 35
SIOF 20 35 35
TIO 20 35 35
TCH 4 19 19
STIDC 20 ’ 35 35
HIO 274 + BB 289 + BB 289-+ BB
HDV 274 + BB 289 + BB 337 + BB
CLIO 20 35 153
Channel Idle/Subchannel Interrupt Pending
Maximum Maximum Byte &
Instruction Minimum Selector Block Multiplexer
TIO 36 51 99
Channel Working
Maximum Maximum Byte Maximum
Instruction Minimum Selector Mpx in Burst Md Block Mpx
SI0 4 19+A 19+C 19+A
SIOF 4 19+A 19+C 19+A
TIO 4 19+A 19+C 19+A
TCH 4 19+A . 19+C 19+A
STIDC 4 19+A 19+C 19+A
HIO 20 35 35+C 35
HDV 20 35 35+C 83
CLIO 4 19+A 19+C 19+ A
Where:

A = delay due to reselection during chaining of a

working subchannel.
Min = 0 cycles
C =120 to 135 microseconds

Max =210 cycles + BB

BB = extra delay caused by tag turnaround time to
device. Let T equal time in microseconds from
issuance of out tag to receiving of in tag.

BB=8x|—(

—"—3 —-11) /8-|

*

* The term in brackets is the “greatest integer”

function.
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DIVIDE DECIMAL (DP)
If L2< 3, formulais 20 + (5 + 4QN + 2RW
CIf 3 < L2, formuldis 27 + (9 + 6Q)N + 2RW

Where Q equals the average value of the quotient
digits plus 1.

N equals the number of quotient digits.

RW equals the nimber of words of result.

FLOATING POINT OPERATIONS — EARLY
CONDITION CODE SETTING FACTOR
CC Set for Branch

Operands Normalized, Taken  Not Taken

no recomplementation -1 0
Operands Normalized,

recompleméntation -2 0
Operands Unnormalized,

no recomplemeritation +2 +2
Operands Unnormalized,

recomplementation +2 +2

INSERT STORAGE KEY (ISK)

Minimum 23 cycles, maximum 75 cycles. Execution
time is dependent upon whether the main storage
or the pre-fetch port to main storage is busy when
ISK is executed.

LOAD REAL ADDRESS (LRA)

Minimum 17 cycles; assumes segment page table
entries in high-speed buffer. Maximum 70 cycles;
assumes no table entries in high-speed buffer and
maximum main storage access.

MULTIPLY DECIMAL (MP)

The cycle estimate assumes a random distribution
of multiplier digits. If the multiplier data is not
random, the performance can vary greatly. The
number of cycles required increases as the multi-
plier digits go from a value of zero to a value of
four, or go from a value of nine to a value of five.
The cycles shown in the table below represent an

average.
MULTIPLIER LENGTH IN BYTES
MULTIPLICAND | 4 2 3 4 5 6 7 8
LENGTH
IN 1-4 | 21 39 97
BYTES
5-8 | 31 61 91 121 145 165 185
9-12| 42 86 130 174 210 240 270 300
13-16 | 36 114 172 230 277 321 365 409
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PACK (PACK)

No overlap assumed. From 1 to 16 cycles must be
added for overlap.

PURGE TLB (PTLB)

Minimum 2 cycles. This assumes that PTLBs are
executed with low enough frequency such that in-
validating TLB entries can be done in spare CPU
cycles and at PTLB execution time only switching
from one set of “TLB entry valid” bits to another
is required. This is expected to be the nominal
case. If PTLBs are executed close together then the
second PTLB can take up to 384 cycles.

RESET REFERENCE BIT (RRB)

Minimum 23 cycles, maximum 75 cycles. Execution
time is dependent upon whether the main storage
or the prefetch port to main storage is busy when
RRB is executed.

SET STORAGE KEY (SSK)

Minimum 156 cycles, maximum 384 cycles. Execu-
tion time is dependent upon how many lines as-
sociated with key block are in high-speed buffer when
SSK is executed.

SUBTRACT DECIMAL (SP)

Length in Bytes of the Longer Operand
1- 4 5—-8 13-16
SIGNS ALIKE 15 25 47
SIGNS DIFFERENT 13 23 43
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APPENDIX C:

MODEL-DEPENDENT CHANNEL FUNCTIONS
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SUBCHANNEL ASSIGNMENT

The Amdahl 470V/6 channels allow assignment of up
to 1024 subchannels for multiplexer-type channels
(byte or block). Subchannels may be assigned in
groups of 64, 128, or 256.

I/0 unit addresses are of the form CUU, where C is
the channel address and UU is the hexadecimal device
address. For multiplexer channels with 128 sub-
channels, only the low order 7 bits of the device
address are significant; for 64 subchannels, only the
low order 6 bits are significant. For example, on a
multiplexer channel with 64 subchannels, no dis-
tinction is made among addresses 301, 341, 381, and
3C1. Figure 14 illustrates the subchannel addressing
uniqueness limitations.

Shared subchannel assignment may be made for chan-
nels with either 64 or 128 subchannels. When 64
subchannels are assigned to a channel, 4 are shared
and 60 are unshared; for 128 subchannels, 8 are
shared and 120 are unshared.

The shared subchannel addresses for 64 subchannels
are 00 to 03, with all device addresses 64 and above
sharing this group of 4 subchannels. The shared

subchannels above 63 map to these 4 by taking the
higher order 4 bits of the device address modulo 4.
Device addresses in the range of 04 to 3F (hex) map
to unshared subchannels.

The shared subchannel addresses for 128 subchannels
are 00 to 07, with all device addresses 128 and above
sharing these 8 subchannels. The shared subchannels
above 127 map to this group of 8 by taking higher
order 4 bits of the device address modulo 8. Device
addresses in the range of 08 to 7F (hex) map to
unshared subchannels.

Figure 15 diagrams the above relations. Control
units permitting shared subchannels are assigned
to one of the groups of shared subchannels. Control
units using unshared subchannels must be assigned
device addresses from the unshared section of sub-
channels. On byte multiplexer channels, one control
unit (at most) may be assigned addresses within a
block of addresses mapping to a shared subchannel.
On block multiplexer channels, block multiplexing
is inhibited on all devices that have device addresses
associated with a shared subchannel. Multiple control
units can be assigned to the same shared subchannel.
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NO. OF UNIQUE SIGNIFICANT ADDRESS GROUPS
NO. OF SUBCHANNELS DEVICE ADDRESSES BITS

| 00 3F
64 64 — = XX XXXX i -
40 7F
| |
E i

80 BF
. 1

co EF
| o

00 7F
128 128 — XXX XXXX } —
80 FF
| |
' [

00 EE
256 256 XXXK XXXX ! |

FIGURE 14 DEVICE ADDRESS ASSIGNMENT, UNSHARED SUBCHANNELS

UNSHARED SHARED
TOTAL DEV ADR
SUBCHANNELS NO, SUBCH RANGE NO. SUBCH, DEVICE ADDRESS GROUPS
64 60 04-3F 4 00 40»4F, 80=8F, CO»CF

01 50=5F, 90=9F, DO»DF
02 60+»6F, AO>AF, EO»EF
03 70»7F, BO»BF, FO»FF

128 120 08—7F 8 00 80+8F
01 90=9F
07 FO=FF
256 256 00—FF 0 None

FIGURE 15 SHARED SUBCHANNELS, DEVICE ADDRESS ASSIGNMENT
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EXTENDED CHANNEL LOGOUT

The Amdahl 470V/6 channels perform an extended
logout (IOEL) when any of several severe errors (de-
fined in the Principles of Operation ) occur and
control register 14 bit 2 is set. A severe error is nor-
mally classified as a channel control check, an inter-
face control check or a channel data check.

A diagram of the Amdahl 470V/6 IOEL is given in
Figure 16. The first 4 words are selected bits from
the LSI channel state, the next 12 are from the
Channel Buffer Store control information, and the
last field is from the subchannel state store (SSS).
Since the number of subchannels varies from channel
to channel, the length of this last field also varies.
For selector channels it has length zero, and for
multiplexer channels it has a length of 8, 16, or 32
words depending on whether 64, 128 or 256 channels
are installed, respectively. A further breakdown of
the channel states (IOEL words 0—3) is given in
Figure 17. Undefined fields generally contain in-
formation of interest only to field engineering (for
detailed error analysis).

LIMITED CHANNEL LOGOUT

The Amdahl 470V/6 channels perform an extended
channel logout of error conditions only. Some
programs require a limited channel logout format.
The following is provided for information purposes
only.

Since the 470V/6 channels do not perform a limited
channel logout (LCL), tables are provided to diagram
how this information can be generated from the ex-
tended logout data. A standard limited channel
logout word is diagrammed in Figure 18.

Table 4 defines several global variables, which are
used in Tables 5 and 6. Normal Boolean algebra
notation is used in all the tables.

SUBCHANNEL STATE STORE
(8,16 0r32words .
for 64, 128 or 256 subchannels)

FIGURE 16 1/O EXTENDED LOGOUT FORMAT
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MULT FLGS

Detail

0 4 17 18 19 21
coc IFC cce ircel.
| 0‘0 3|0 V|2 I L L 110 3 §‘IFCF§ id
a - PROCEDURE SPECIFICATION ;
5 1 10 - 16 e 22
TOP
E 0 |t ?LS Lo 5[0 § !
w
2|
FIGURE 17 CHANNEL LOGOUT STATE
o| scu DETECT SOURCE 000 F'EL?:X:‘;'S'D”Y T {oalal seg
0 1 34 78 1213 15 16 2324 26 28 29 . 31
SCU 1D (000) 1-3
CPU 4
Channel 5
Storage control unit 6
Storage Unit i
CPU 8
Channel 9
Main storage control 10 .
Main Storage 1
Control Unit 12
Interface Address 16
Reserved (00) 17-18
Sequence code 19
Unit status 20
Command Address & Key 21
Channel address 22
Device address 23
Type of Termination 24-25
Interface disconnect 00
Stop, stack or normal 01
Selective reset 10
System reset 11
1/0 error alert 28(A)
Sequence 29-31

FIGURE 18 LIMITED CHANNEL LOGOUT WORD
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To process an IOEL to form the LCL, the CSW stored
is first examined. An LCL should be generated if any
of the three error bits, channel control check (CCC),
interface control check (IFCC), or channel data check
(CDC) is on. A valid LCL, the type of error, some
miscellaneous variables, and the sequence code and

validity bit are generated from Table 4. Then, either
Table 5 or 6 is used to generate the remainder of the
LCL word. The LCL word contains information
about type of error, the source, and how much of
the diagnostic information stored may be valid.

* CCC=MULT CCC {CCC(0+14+2+3+4+5+6+7+8+9+10) ]
IFCC=MULT IFCC [IFCC(0+1+2+3)]
CcDbc=MULT CDC [cDC(0+1+2+3)]
INVALID LCL=MULT CCC + MULT IFCC + MULT CDC

** USV= [GTS=65+35+27+37+11+12+13+14+17]
*** CAV=ELO01:(00+02+06+07+12+15+16)+EL02:03

T cAS=CSW(32-39)=0X00X X00

11 DPP=MOD(DACLP+ADB,32)

UPP=(TOP=01) (DPP#0)+(TOP=1X) [DACLP#0)+(ADB#0)]
USV2= [GTS=65+35+27+37+11+12+13+14+17] IFCC(1)

SEQUENCE CODE
000 < TOP=00

001 = GTS=63+64+65
010=- (GTS=35) CAS

011 (GTS=10)+(GTS=66+67+7X) UPP
100~ (GTS=40+44+45+5X)+(GTS=60+61+62)+
(GTS=00) (OLS=1100XX)+(GTS=35) CAS
101 GTS=2X+30+31+32+33+36)+(GTS=34+06+07)+
(GTS=00) (OLS=101XXX)+(GTS=66+67+7X) UPP

1f none of the above, sequence validity bit (LCL 19) is set to zero.

* The global functions CCC, IFCC, and CDC
are indicated by the unqualified appearance
of the identifier. Individual bits within a
field are denoted by an integer within paren-
theses, e.g., bit 0 of the CCC field is denoted
by CCC(0). The ' and * & arethe nor
mal Boolean operators AND and OR, and
the bar ( a ) denotes negation.

" USV is unit status valid. CAV is command

address valid; CAS is command accept sta-
tus, and UPP is updated pointer. The GTS
field only is always given in octal; hence, a
GTS field of 37 would be 011 111 in binary.
The “x” character implies that a given digit

(binary or octal) is a “don’t care” condition
and should not be considered.

IOEL fields not otherwise identified are ad-
dressed as ELww:bb, where EL stands for
extended logout, ww for the word dis-
placement in Figure 17, and bb for the bit
number.

34 o ok

T CSW (32—-39) is the channel status word bits
32—39 stored on occurence of the error.

tt The operation specified here is “the sum of
DACLP and ADB modulo 32”. The “ +”

is not a Boolean operator here only.

TABLE4 GLOBAL VARIABLE TABLE
Lo e P e R S R G ST M S RS P e ]
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C1=CCC(0)+CCC(1)+CCC(2)+CCC(3)
C4=CCcC(4)+CccC(5)
C8=CCC(8)+CCC(0)

LCL
Bits Detect
4 CPU=0
5 CH=C1+CCC(6)+CCC(9)+C8
6 MSC=C4+CCC(7)
7 MS=0
Source
8 CPU=0
9 CH=C1+CCC(6)+C8+CCC(9)
10 MSC=CCC{4)+CCC(7)
11 MS=CCC(4)- CCC(5)
12 CU=0
Validity
16 INT ADR=0
19 SEQ CODE=CCC(6)+-SEQ CODE TAB
20 UNIT STAT=[CCC(7)+CCC(9)] - USV
21 CMD ADR=C1+C4+CCC(7)+CCC(9)+C8:CAV
22 CHAN ADR=CCC(6)
23 DEV ADR=C1+C4+CCC(7)+CCC(9)+C8 - (EL1:{(13+14))
Type of Termination
24,25 00 I/F Disc i
01 Stop, STCK, NOR =—0
10 Sel Rst «— CCC(6)
1 Sys Rst <—CCC(6)
28 1/O Error Alert =0

2931 Sequence Code (See Table)

TABLE5 CHANNEL CONTROL CHECK (CCC)
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TABLE 6 CHANNEL DATA CHECK (CDC) OR INTERFACE CONTROL CHECK (IFCC)
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APPENDIX D:

CONSOLE PROCESSOR SYSTEM

This appendix outlines the functions of the Console
Processor System (CPS). It describes the procedures
necessary to load, initialize and operate the console
in its various modes of operation. For additional
information, consult the Amdahl 470V /6 Operations
Guide and appropriate IBM documentation.

The Console Processor System operator interface is
via a keyboard/CRT display. The keyboard/CRT
display responds as an IBM 3066 or 3215 operator
console and as a CPS command/display console.
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MODES OF OPERATION

CPS has three modes of operation, which are con-
trolled from the console keyboard.

® Device support mode is the normal mode of
operation. The keyboard/CRT display emulates
an IBM 3066 or 3215 operator console so that
the operator can establish communications with
the Amdahl 470V/6.

® Control mode of operation provides the oper-
ator with the capability to alter and monitor
CPS and hardware operations. Since the Amdahl
470V /6 does not have the display lights, buttons
and switches that many computers provide for
displaying and altering hardware registers and
conditions, these functions are provided via
keyboard commands.

The control mode of operation is independent
of the device support mode of operation except
for the use of keyboard/CRT display. That is,
device support communication with the system
continues in the background while the keyboard/
CRT display facilities are being used in control
mode.

® Maintenance mode of operation provides the
capability to use the console processor as a
vehicle to perform diagnostic maintenance
activities by Amdahl field engineering personnel.

AMDAHL 470V/6 POWER UP
AND POWER DOWN

The procedure to power up the 470V/6 follows.

Set the console processor switches, located behind
the front cover, as below and put the console pro-
cessor key in lock position.

Switch 0|12 314567 8 9)]10 11 12] 13 14 15

DOWN
1 =1UP

1101 0]j]0011 000 1 O 0o 0 O

If the 470V/6 is off, press POWER ON. Power status
messages will be displayed. At completion of power
on, the message SYSTEM POWERED ON will be
displayed. The operator may continue with an
IPL.

For power off, set the console processor switches as
above and press the POWER OFF button.
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FIGURE 19 CONSOLE PROCESSOR

INITIALIZATION

Initialization of CPS is accomplished by depressing
either the POWER ON or LOAD button on the
operator’s control panel. In addition to the power
on and initial program load (IPL) functions of these
switches, they also bring an initialized copy of CPS
to console processor memory from the console’s
library device and cause it to begin execution.

INITIAL PROGRAM LOAD

The IPL procedure for the Amdahl 470V/6 is as
follows.

Set the console processor switches as above. Set
the LOAD UNIT dials to the address of the desired
/0 device. Press the LOAD button.

NOTE: IPL may also be accomplished with the
IPL keyboard command. This IPL command is
described later.
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STATUS DISPLAY

The status display occupies the top five lines of the to notify the operator of abnormal or unusual con-
console display CRT regardless of mode of operation. ditions. The status display presentation has a number
The status display is designed to give an overall of fields that are periodically updated to reflect

snapshot of CPS and Amdahl 470V /6 operation and changes. Each field is discussed in terms of indi-
cation, meaning and cause.

MSG SCREEN CE MODE HSB: . DISABLED FUNCTIONS: STOP ADDR

| INP  CHKSTP INPROCESS . TIB. RPIL: . XXXXXMXXXX
’OUT . , RATE: ERR: , , .
LOG - CPS REV ' CHK: CPU: ; ‘
DIP . ~ DAT: CLK: * AMDAC:

FIGURE 20 FULL STATUS DISPLAY

MSG The MSG indicator flashes contin- CHKSTP
uously whenever a message has IN PROCESS A 470V/6 check stop is being han-
been generated by CPS. Issuing dled by the system console
the SE command will cause the
message(s) to be displayed on the CPS REV Characters displayed represents the
console display CRT, clear the mes- change level of CPS currently being
sage stack and turn off the MSG used in the system.
indicator.
CE MODE The CE key has been enabled.
INP The notice INP appears whenever
operator action is required by a HSB This field shows the present con-

user subsystem and the console
keyboard/CRT is in control mode.
The notice flashes until the request
is honored by shifting to device
support mode and responding to
the request.

figuration of the high-speed buffer
(HSB). HSB configuration is deter-
mined by system defaults and the
HSB command. Possible displays
in this field are

. NORM full buffer
ouT The notice OUT appears whenever

output is pending from a user sub- ; PRI HI
system and the console keyboard/
CRT is in control mode. The

primary, upper half
only

notice flashes .ur.1til the output is PRI LO primary, lower half

allowed by shifting to device sup- only

port mode.

PRI BOTH rimary, both halves

LOG Displays selected machine check log P Y

e ALT HI alternate, upper half
DIP A Diagnose instruction is being han-

dled by the system console. ALTLO alternate, lower half
SCREEN In command mode, the digit dis- ALT BOTH alternate, both

played indicates which scan screen halves

is currently being displayed.
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TLB

RATE

CHK

DAT

This field shows the present con-
figuration of the translation look-
aside buffer (TLB). TLB confi-
guration is determined by system
defaults and the TLB command.
Possible displays in this field are

NORM both
PRI primary only
ALT alternate only

This field displays the status of
the rate controls as established
by system defaults and the Rate
command. Possible displays in this
field are

INST single instruction
mode
CYCLE single cycle mode

INST CYCLE both single instruc-
tion and single cycle

PROCESS process state

This field displays the status of

machine check stop enables as

established by system defaults and

the CHK command. Possible dis-
plays are

NORM checks are logged

DISABLE checks are disabled

STOP CPU  stop on CPU checks
only

STOP CU stop C—Unit on
channel checks only

STOP ALL  stop on all checks

This field shows the status of dy-
namic address translation as deter-
mined by system defaults and the
DAT command. For normal
operation, the display is

NORM translation control-
led by machine re-
gisters

CU

RPL

ERR

CPU

CLK

This field indicates whether the
channel unit is on line. Possible
displays are

ON online
OFF offline

This field displays high-speed buffer
replacement control as specified by
system defaults and the RPL
command. Possible displays are

PRI replace primary if
both valid

ALT replace alternate if
both valid

NORM replace according. to
replacement al-
gorithm

For normal operation, the display
is

ERR NORM
This field displays the CPU process

status dynamically. Possible dis-
plays are

STOP the CPU is stopped
WAIT the CPU is in wait
state
PROC the CPU is in process
state

This field displays the status of
CPU clocks dynamically. Possible
displays are

OFF CPU clocks are off

OFFC channel unit clocks
only are off

ON all clocks on
*OFF ~ clock error con-
dition
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DISABLED
FUNCTIONS

STOP
ADDR

This field itemizes the processor
functions that are allowed by sys-
tem defaults and disabled by the
NO command. Possible items in
this list are

BYP high-speed  buffer
bypass

CTMR console timeout
facility

ECC error checking and
correction

MOD all'lines modified

MS main storage

MSER main storage error
checks

OVLP overlap

PF prefetch

PROT main storage pro-
tection checks

PRTY storage unit. priority

REPL HSB replace on valid
and hot/cold only

RTRY retry

SBR segment buffer re-
gister

SOFT soft machine checks

SUER storage unit error
checks

TMR interval timer

This field displays the stop address
register contents and the stop con-

ditions.  Possible displays in this
field are

STOP ADDR

XXXXXXXX  stop address

IA stop on instruction

F stop on operand fetch
ST stop on operand store
CF stop on channel check
CS stop on channel store
*AMDAC This field shows the status of the remote
assistance feature. Possible displays are:
AMDAC C control mode; AMDAC
site has control
AMDACM monitor mode; AMDAC
site is only monitoring
ERRORS

There are two types of errors, recoverable and fatal,
that can occur while CPS is in operation. As the
category titles imply, fatal errors imply CPS must
be initialized by pressing the LOAD button. Re-
coverable errors signify only an operator error or the
failure of a function or operation in the system.

The detection of a non-fatal error is signaled by the
flashing of the MSG indicator on the status display.
The operator should select the message screen.
The error message is then displayed at the bottom
of the screen. Depending on the nature of the
error, the operator initiates recovery actions.
If the error persists, a field engineer should be called.

Fatal errors are of such a serious nature that CPS
abruptly halts after displaying a PANIC HALT mes-
sage on the CRT. Fatal errors occur when unre-
coverable errors prevent CPS from continuing.
A CPS reinitialization is necessary. If the error
persists, a field engineer should be called.
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CONTROL MODE OPERATION

Control mode can be entered as a CPS initialization
option or when SHIFT/STOP is depressed when in
device support mode. Control mode is recognized
by the appearance of the CRT image. On CPS ini-
tialization entry to control mode, CRT lines 1
through 5 will show the status display; lines 6
through 40 will be blank except for the appearance
of the keyboard input cursor in the lower lefthand
corner. On SHIFT/STOP entry to CPS, again, lines
1 through 5 show the status display, but lines 6
through 40 will redisplay whatever was formerly
displayed in control mode.

In control mode, all keyboard entries are handled by
CPS. Certain key entries are processed immediately,
regardless of context, but normally CPS commands
are formatted on the keyboard echo line of the CRT
display, and the ENTER key initiates command
interpretation and processing by CPS.

The following keys are processed immediately by
CPS when in control mode regardless of context.

ALARM Clears the console processor

alarm lamp.
BACKSPACE Blanks the current input
cursor position and moves the
input cursor one position to
the left.
CANCEL Clears the keyboard entry
line and resets the input
Cursor.
ENTER Causes CPS to process the
current input. On normal
completion, the input line is
rolled up one line, the input
line cleared and the "cursor
reset. On abnormal termi-
nation, the input line remains
and MSG flashes on the
status display.

*HOME No operation.

*REQUEST No operation.

START The Amdahl 470V/6 is started
unless the rate is cycle or both,
in which case a single cycle is
executed.

STOP The Amdahl 470V/6 is stopped -

SHIFT/STOP The keyboard/CRT display is
switched to device support
mode.

* = Moves the input cursor one
position right.

* Moves the input cursor one
position left.

* 4 No operation.

* | Repeats the last command

entered.

*Use of these keys depends upon operation mode.
For more information, refer to the Amdahl 470V/6
Operations Guide.

Commands entered in control mode may start any-
where on the keyboard entry line, providing they
are preceded only by spaces. A space is required
between a command and its operand(s). Spaces
or commas may be used to separate operands. Mul-
tiple spaces are automatically compressed to one or
none if accompanied by a comma separator.
Commands are issued by depressing the ENTER
key. The following forms are equivalent:

COMMANDbARG1,ARG2,ARG3 (&)
COMMANDbARG15ARG2BARG3 (¢)

bbCOMMANDbbBARG1H, b ARG2bBDBARG3 (€)

Note: (@ denotes the ENTER key

b denotes a space

Multiple commands may be entered
together, separating them with a
slash (/).

Note that if the left cursor key is used to backspace
(say, to correct an error) all information to the
right of the cursor key is ignored, even though
it still appears on the console display CRT, unless
the cursor is repositioned before depressing the
ENTER key.
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CPS divides the CRT screen
into three logical areas. Lines 1—-5 continuously
display a snapshot of the system status. Lines
6—38 display an optional screen presentation se-
lectable by operator command. Finally, lines 39—40
are reserved as the keyboard echo/command response
area.

In control mode,

CPS maintains a number of independent CRT screen
images, which can be selected for presentation by
keyboard command. With the exception of the
fixed screen display, which requires the system to
be stopped, any of the following screen images can
be selected without disturbing background device
support mode activities.

® Message Screen

The message screen is selected via the SE
command. CPS maintains a log of all CPS
messages. Whenever the message screen is
selected, the current message screen is
restored so that previously displayed mes-
sages will appear again. Then, any new
messages in the log are displayed in roll-up
fashion and log is reset to accept new mes-
sages. The status display will flash MSG
when there are messages logged and will
go off when the messages are displayed.

© Fixed Screen

The fixed screen provides a fixed format
snapshot of significant operational regis-
ters and selected areas of Amdahl 470V/6
memory. The system must be stopped
whenever the fixed screen is selected.
There are a number of commands that cause
the fixed screen display to be presented.
The alter and display registers and memory
commands cause a partial fixed screen dis-
play, with only the applicable sections
displayed. Issuing the SF command or
depressing the STOP key twice causes a full
fixed screen display.

® Scan Screens

The scan screens display formatted pages of
alphanumeric representation of internal sys-
tem conditions. The system need not be
stopped to display scan pages; however,
many internal conditions change frequently
when running so that the conditions dis-
played could be inconsistent. There are nine
independent sets of scan screens selectable
by commands S1, S2, . .., S9. Each set

presents 6 individual 11-line by 40-character
pages. The pages in a set are displayed ac-
cording to the area of the system they pre-

sent or other logical grouping. CPS also
provides a means for arbitrary grouping of
pages via the Scan command. By use of
the Scan command, any combination of 6
pages can be arranged on any of the 9 scan
screens. CPS thereafter associates the new
definition with a scan screen selection. For
example, by entering

S1
SCAN 4,A,20,B,2,C,51,D,59,E,70,F

CPS will display pages 4, 20, 2, 51, 59 and
70 whenever scan screen 1 is selected via the
S1 command. This holds true until a new
set of pages is associated with the S1 screen
by either another Scan command or a CPS
reinitialization.

CONTROL MODE AND DEVICE
SUPPORT MODE COMIMANDS

Control mode and device support commands, with
definitions, syntax, and explanations, are listed alpha-
betically for easy reference. String commands are
described and listed following the control mode and
device support mode commands.

The symbols [ ] and { are used here to define
the required syntax. These symbols are not entered;
they are a convention used to indicate the require-
ments of each command. They have the following
meanings:
[ 1 The operand enclosed in the brackets
is optional. If more than one value
appears in brackets, one or none of
them may be coded. If there is a default
value for the operand, it is underlined.

A choice must be made of one of the
values for operands appearing in braces.

56




AC: ALTER CONTROL REGISTER

Syntax: | Command Operand(s)
AC register number, data
Explanation:  Alters and displays the contents of

the designated control register with the specified
value. The control register number must be from 0
through F; the data is in hexadecimal form and right
adjusted and from O through FFFFFFFF. The
470V /6 must be stopped; clocks must be on.

AF: ALTER FLOATING POINT REGISTER

Syntax:| Command Operand(s)
AF 0) ,data, data
2
4
6
Explanation:  Alters and displays the contents of

the designated floating point register with the speci-
fied values. Both parameters 2 and 3 must be in
hexadecimal form, right adjusted and be from O
through FFFFFFFF. Parameter 2 is the upper
32 bits; parameter 3 is the lower 32 bits. The sys-
tem must be stopped; clocks must be on.

AG: ALTER GENERAL PURPOSE REGISTER

Syntax:| Command Operand(s)
AG register number, data
Explanation:  Alters and displays the contents of

the designated general purpose register with the
specified value. The register number must be from
0 through F. Data must be in hexadecimal form,
right adjusted, and from O through FFFFFFFF.
The system must be stopped; clocks must be on.

AGO: RELEASE ADDRESS STOP

Syntax:| Command Operand(s)
AGO none
Explanation: Releases address stop control on the

Operating State Registers. See the ASTOP command.
The system must be stopped; clocks must be on.

AHSB: HSBINVALID

Syntax:| Command Operand(s)
AHSB none
Explanation: The content of the high-speed buffer

is marked invalid. Any data in the buffer that is not
in main store is lost. The system must be stopped;
clocks must'be on. :

Al: ALTER INSTRUCTION ADDRESS

Syntax:| Command Operand(s)

Al address

Explanation:  Alters and displays the instruction
address field of the PSW. The instruction address
must be any even value from 0 through FFFFFE.

AM: ALTER MEMORY (REAL ADDRESS)

Syntax:| Command Operand(s)
AM address, data
Explanation:  Alters and displays the contents of

memory beginning at the designated byte address
with the specified data. The memory address may
be from O to the memory limit. Parameter 2 must
be in hexadecimal form, left adjusted and from 0
up to 64 digits. The system must be stopped; clocks
must be on. NOTE: Groups of one or more digits
of parameter 2 may be separated with spaces for
clarity.

AP: ALTER PROGRAM STATUS WORD

Syntax:| Command Operand(s)
AP data, data
Explanation:  Alters and displays the contents of

the program status word with the specified value.
Parameters 1 and 2 must be in hexadecimal form,
right adjusted and from 0 through FFFFFFFF, Para-
meter 1 is the upper 32 bits; parameter 2 is the
lower 32 bits. The system must be stopped; clocks
must be on.
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AS: ALTER SCRATCH REGISTER

Syntax:] Command Operand(s)
AS register number, data
Explanation: Alters and displays the contents of the

designated scratch register with the specified value.
Parameter 1 must be from 8 through F. Parameter 2
must be in hexadecimal form, right adjusted, and
from O through FFFFFFFF. The system must be
stopped; clocks must be on.

ASTOP: ADDRESS STOP CONTROL

Syntax:

Command

Operand(s)

ASTOP

address

ALL
1A

F

ST
CF
CS

Explanation: The address stop register is set to the
value specified, and the Amdahl 470V/6 will stop
when an equal address comparison is made for the
appropriate condition. The conditions that must be
met can be specified in any combination and are
discussed below.

ALL: The address stop encompasses all ref-
erences to the address.

IA: Instruction address references to the
specified address cause a stop.

F: The reference must be an operand fetch
for the address stop to take effect.

ST: An operand store is the condition that
causes a Stop.

CF: Channel fetch causes a stop.

CS: Channel store causes a stop.

When an address stop occurs, the MSG indicator will
flash in the status display and the message screen
should be selected (SE command) to verify the oc-
currence of the address stop. The system must be
stopped; clocks must be on.

AV: ALTER MEMORY (VIRTUAL ADDRESS)

Command

Syntax:

Operand(s)

AV

address, data

Explanation:  Same as for AM except that para-
meter 1 is a virtual address. The system must be
stopped; clocks must be on.

CHK: CHECK SWITCH CONTROL

Syntax:| Command Operand(s)
CHK NORMAL ‘CPU
STOP ALL‘
DISABLE cu '
Explanation:  This command specifies the action

to be taken when a machine check occurs. The oper-
ands are positional and their meanings are discussed
below. This command can be used without stopping
the system.

NORMAL:

STOP:

DISABLE:

CPU:

ALL:

CU:

The operating system may recover
from machine checks when possible.
The occurrence of the machine check
may be logged by the operating sys-
tem and pertinent information re-
corded.

All machine checks cause  the
Amdahl 470V/6 to check stop. No
attempt is made to recover from the
condition.

All machine checks are ignored in
the specified unit.

The action specified in operand 1
applies only to machine checks in
the CPU.

The action specified in operand 1
applies to all machine checks.

The scope of the action specified in
operand 1 is limited to the channel
unit.

CLRSW: CLEAR SWITCHES

Syntax: | Command Operand(s)
CLRSW none
Explanation:  This command is used to return all

process conditions to normal.

It is equivalent to

issuing the following commands in the order given:

RATE PROC

YES OVLP, RTRY, ECC, SOFT, PROT, MS,
MSERR, SUERR, PRTY, TMR, BYP,
SBR, PF, RPL, MOD, CTMR
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CHK NORM, ALL
DAT NO

ERR

RPL NORM

AGO

HSB NORM

TLB NORM

The system must be stopped; clocks must be on.

DA: DISPLAY ACTIVE AND GATED CCI

Syntax: | Command Operand(s)
DA none
Explanation:  Displays the active and gated states

of the CCI on the fixed screen.

DCHN: DISPLAY CHANNEL BUFFER

Syntax: Command Operand(s)
DCHN channel/device address
Explanation:  Displays the contents of the chan-

nel buffer for channel/device. Parameter 1 must con-
sist of CUU where C equals the channel and UU equals
the device. The system must be stopped; clocks must

be on.

DLOG: DISPLAY MACHINE CHECK LOG KEYS

Syntax: | Command Operand(s)
DLOG none
Explanation: Displays the machine check log keys.

The DSP subsystem must be active.

DM: DISPLAY MEMORY (REAL ADDRESS)

Syntax:

Command

Operand(s)

DM

[ address |

Explanation: This command displays 64 bytes of
memory beginning at the designated byte address.
The memory address must be from 0 to the memory
limit; if no address is specified, the last byte address
displayed is incremented by one to generate an ad-
dress for the current request. If the current re-
quest is also the first request and no address is speci-
fied, memory locations beginning at address O are
displayed.

The system must be stopped; clocks must be on.

DM2: DISPLAY MEMORY (REAL ADDRESS)

Syntax: | Command Operand(s)
DM2 [ address ]
Explanation: This command displays 32 bytes of

data, according to the address conditions as speci-
fied for DM. The DM2 command is used in conjunc-
tion with the DM command to display disjunctive
areas of main storage. The 32 bytes displayed by this
command overlay the second 32 bytes of the 64 dis-
played by the DM command.

DM3:

Syntax:

DISPLAY MEMORY (REAL ADDRESS)

Command

Operand(s)

DM3

[ address ]

Explanation: This command displays 256 bytes of
data, beginning at the real hexadecimal address speci-
fied. If no address is specified, the address for the
last byte displayed is incremented by one to generate
an address for the current request. If the current
request is also the first request and no address is
specified, memory locations beginning at address 0
are displayed.

DO: DISPLAY OPERATING STATE REGISTERS

Syntax: | Command Operand(s)
DO none
Explanation: Displays the contents of certain of the

operating state registers.




vated. The operands and their meanings are:

DR: DISPLAY REGION CODE ERROR REGISTER HI: Use hi half only.
Syntax: [ Command Operand(s) If the system is not stopped; clocks must be on.
DR none
IPL: INITIAL PROGRAM LOAD
Explanation:  Displays the contents of the region Syntax: [Command| Operand(s)
code error register. The system must be stopped;
clocks must be on. IPL [unit address] l:, I:CLEAR]
DSP: DEVICE SUPPORT SYSTEM
[, 3066 | [, NS]]]
Syntax:| Command Operand(s) 3215
MCH
DSP 3066| [, Ns]
3215
Explanation: This command initiates an initial pro-
Explanation:  The Device Support System is acti- gram load. It is an alternative to depressing the

LOAD button and functions in the same way. Unlike
the LOAD button, this command provides the option
of overriding IPL defaults. The IPL command will

*3066: 3066 support is activated; this is default. cause the CPU to resume execution after a stop, but
may be issued without stopping the system. The
*3215: 3215 support is activated, rolling lines in parameters used with this command are positional
the CRT from the bottom of the screen. and their meanings are discussed below.
NS: Do not start system. unit
address: Hexadecimal channel/device address
of IPL device; default to the value
HSB: HSB CONFIGURATION in the console switches if omitted.
Syntax:| Command Operand(s) CLEAR: Main store is cleared; no clear is de-
HSB PRI BOTH fault.
ALT LO .
BOTH HI 3066: 3066 mode.
NORM * 3215: 3215 mode.
* . .
Explanation: HSB configuration. The operands and MCH: The machine check handler inter-
their meanings are as follows: face is }n1t1al1zed, but the console
remains in control mode.
PRI: Use primary only.
NS: System is not started after IPL;
ALT: Use alternate only. start is default.
BOTH:  Use both. KEY: ASSIGN KEY TO LOG
NORM: Use normal configuration. Syntax: | Command Operand(s)
BOTH: Use both hi'and low half. KEY high, low, [ log no. ]
LO: Use lo half only.
Explanation: = Causes a key to be assigned to the

* If no device support mode is specified, a system
default is used.

current, valid unkeyed log. Parameters are positional
and their meanings are discussed below. The DSP
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subsystem must be active.

high: High order 32 bits of key

low: Low order 32 bits of key

log

number: Log number which is to be keyed

LOGK: EXTENDED LOGOUT

Syntax:| Command Operand(s)
LOGK high, low, [log number]
Explanation: Causes an extended logout and keys

it with the value specified. Parameters are positional
and are as described below. The DSP subsystem
must be active to execute this command.

high: High order 32 bits of key

low: Low order 32 bits of key

log

number: Specifies which log position (1—6)

the logout is to occupy. If none
specified, the next available log
position is used.

MCH: MACHINE CHECK HANDLER

Syntax: | Command Operand(s)

[ns]

Explanation: Initializes the machine check handler
interface. The NS operand overrides automatic
starting on entry.

MCH

NO/YES: DISABLE/ENABLE

Syntax: | Command Operand(s)
NO function
YES
Explanation: ~The NO command will disable a pro-

cessor function which is otherwise enabled by system
defaults; if the system defaults do not allow the func-
tion, the NO command is not effective. The YES
command reverses the effect of a previous NO com-
mand if any. Any number of the listed arguments
may be entered with a single YES/NO command.
Order is unimportant.

RTRY: Instruction retry

ECC: Error checking and correcting

SOFT: Soft machine checks

PROT: Main store protection checks

MS: Main store fetching

MSERR: Main store error checking

SUERR: Storage unit error checking

PRTY: Storage unit priority

TMR: Interval timer

BYP: Buffer

SBR: Segment buffer register

PF: Prefetch

RPL: HSB replace on valid and hot/cold
only

MOD: Mark all HSB lines as modified

CTMR: Console timeout facility

OVLP: Instruction overlap

The system must be stopped; clocks must be on.

PHSB:
Syntax: | Command Operand(s)
PHSB none
Explanation: The contents of the high-speed buffer

are written back to main store and all locations
marked invalid. No data is lost. The system must be
stopped; clocks must be on.

PLOG: PURGE ALL LOGS

Syntax: | Command Operand(s)
PLOG none
Explanation:  Purges all machine check logs cur-

rently retained by the DSP subsystem. -The DSP

subsystem must be active.
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PROC: RESTART CPU OR C-UNIT

Syntax:| Command Operand(s)
PROC {CPU }
Ccu
Explanation: Restarts CPU or C—Unit after an error

stop. Operand 1 meanings are as follows:
CPU: CPU clocks are started.

CU: Channel Unit clocks are started.

PSBR: CLEAR STO STACK

Syntax: | Command Operand(s)
PSBR none
Explanation: All segment table origin (STO) stack

entries are invalidated by this command. The STO
stack enables the translation lookaside buffer (TLB)
entries associated with a given set of values in control
registers 0 and 1 to be reused if these registers are re-
loaded with the same values. If previous values are
restored to control registers 0 and 1, any entries re-
maining in the TLB from old translations need not be
made again. This command, therefore, invalidates
the STO stack and implicitly the TLB. The system
must be stopped; clocks must be on.

PTLB: PURGE TRANSLATION LOOKASIDE

BUFFER
Syntax: | Command Operand(s)
PTLB none
Explanation: This causes all valid bits in the trans-

lation lookaside buffer (TLB) to be turned off, thus
invalidating all entries. As a result, until valid entries
are made in the TLB, all main storage references will
go through the complete translation process before
real addresses can be determined. PTLB also includes
the functions of PSBR command.

RATE: SET RATE

Syntax: | Command Operand(s)

RATE I [,nnn] [,START]

TwO

Explanation:
mode of the CPU and displays status of the rate con-

Establishes the instruction processing

trols. The operands and their meanings are as

follows:

I: When started, nnn instructions are execu-
ted.

C: The CPU performs nnn machine cycle of
processing.

B: The CPU performs nnn cycles or one in-
struction, whichever occurs first.

P: Instruction execution proceeds at pro-
cessor speed, which is the normal mode
of operation.

nnn: If parameter 1 equals I, the number of in-
structions. If parameter 1 equals C or B,
the number of cycles. If parameter 1
equals P, not applicable.

START: If present, a start processing is issued

after set up.

RPL: HSB REPLACEMENT

Syntax: | Command Operand(s)
RPL PRI
ALT
NORM
Explanation: Forces high-speed buffer replacement

according to parameter 1, which meanings follow:

PRI: Force replacement on primary.
ALT: Force replacement on alternate.
NORM: Use normal replacement.

The system must be stopped; clocks must be on.

RPSW: PSW RESTART

Syntax:| Command Operand(s)
RPSW none
Explanation: This command causes the current PSW

to be stored at absolute location 8 and a restart in-
terrupt to be generated. The restart interrupt loads
the new PSW from absolute location 0. The system
need not be stopped to issue this command.
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RS: RESET
Syntax:| Command Operand(s)
RS U , {INITIAL}

CuU CLEAR
SU
CHK
CPU
SYS

Explanation: Performs CPU reset to an initialized

state according to values given. The operands and
their meanings are as follows:

1U: Instruction unit only

CU: Channel unit(s) only

SU: Storage unit only

CHK: I and S checks reset

CPU: Equivalent to IU, SU, CHK.

SYS: Equivalent to CPU, CU

INITIAL: Initialize all registers, configure main
store. Valid only with SYS or CPU.

CLEAR: Clear main store (valid only with SYS)

S1 —S9: SCAN SCREEN

Syntax: { Command Operand(s)
S1 -S89 none
Explanation: Keyboard commands to select one of

nine independent sets of scan screens. A scan screen,
as defined by the CPS default or by a previous
Scan command, is formatted and displayed once if
Redisplay is disabled or continuously if Redisplay is
enabled (see SN and SR, below).

SA: START CPU

Syntax:| Command Operand(s)

SA none

Explanation: The CPU is started.

SCAN: SELECT SCAN SCREEN

Syntax: | Command | Operand(s)
SCAN {Pl,Al,Pz,Az,---Pn,An}
Explanation: This command arranges 1 to 6 scan

pages on the currently selected scan screen (or on
scan screen 1 if none currently selected).

P page number x is to be displayed

Ay: scan screen address y is area of
screen where page x is to be dis-
played, according to the following

scheme:
A B
C D
E F

SE: ERROR SCREEN

Syntax:| Command Operand(s)
SE none
Explanation: A keyboard command to select the

message screen. The last displayed message screen
is displayed and any pending error messages are
rolled in from the bottom; with the oldest messages
rolling off the top. Any new messages thit occur
while the message screen is selected are auto-
matically displayed.

SF: FIXED SCREEN

Syntax:}] Command Operand(s)
SF none
Explanation: A keyboard command to select the

fixed screen. The system is stopped, and the contents
of its operational registers and the area of memory
that was specified in the last entered Display Memory
(Real) command are displayed in a full fixed screen
display.
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SLOG: SCAN MACHINE CHECK LOG COMMANDS

Syntax: | Command Operand(s)
SLOG machine log 1 — 7
Explanation:  Causes all scan commands to scan

from the machine check log specified by P1. P1 =
machine log 1 — 7. 0 = scan from the 470 (normal
scan). The DSP subsystem must be active to scan
from logs or execute this command.

SN: DISABLE REDISPLAY

Syntax:| Command Operand(s)
SN none
Explanation: Causes once only display of scan

screens 1 — 9 whenever selected.

SR: ENABLE REDISPLAY

Syntax: | Command Operand(s)
SR none
Explanation: Causes continuous refresh of scan

screens 1 — 9 whenever selected.

STSTS: STORE OPERATING REGISTERS

Syntax:] Command Operand(s)
STSTS none
Explanation: Causes CPU operating registers to be

stored in permanently assigned locations on the base
page of memory and causes CPU to resume execution
after a stop. The following table itemizes the result:

Field Address  Length
CPU Timer 216 8
Clock Comparator 224 8

Current PSW 256 8
Prefix 264 4
Floating-Point Registers 352 32
General-Purpose Registers 384 64
Control Registers 448 64
Clocks must be on.
SuU
Syntax: | Command Operand(s)

SU none

A keyboard command to select device support mode
screen. The last device support mode screen that
was active is retrieved from disk and the screen is
given to the active user.

TLB: TLB CONFIGURATION

Syntax: | Command Operand(s)
TLB NORM
PRI
ALT
Explanation:  Establishes translation lookaside buf-

fer configuration. The system must be stopped;
clocks must be on. Operand meanings are:

NORM: Use normal configuration
PRI: Use primary only.

ALT:. Use alternate only,

YES

See NO/YES command. Reverse the effect of a previ-
ous NO command, if any.

STRINGS

CPS allows the operator to put multiple commands
on a command line by separating the individual
commands with slashes. The operator can also store
away command lines for later execution; these are
called strings. The following command set defines
the legal string operations; initialization (CSTR),
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definition (STR), display (DSTR), and execution
(GOTO and EXIT). :

Strings are stored on the console processor disk as
strings of characters up to 63 characters long, The
strings are defined by execution of the STR com-
mand, which inserts a string into the proper place
on disk according to the string number. String
numbers then identify the string and order the
strings.

Strings are executed by the GOTO command, which
causes a string of commands to execute with one of
the following results:

The commands in a string are all executed
so the next highest numbered defined string
is then executed.

A GOTO command is encountered in the
string, which causes a different string to
begin execution.

An EXIT command is encountered, which
causes string execution to stop.

If strings are executing in a continuous loop, execu-
tion can be stopped by depressing the REQUEST
key and entering the word EXIT.

CPS contains 26 variables labeled A through Z. The
variables may be used where parameters are normally
used in CPS commands. The variables are assigned
values via the LET command, which allows assign-
ment of constants or arithmetic expressions of vari-
ables or constants to a variable. The form of an ex-
pression is:

{(VAR1) (OPERATOR) {VAR2) {(CONSTANT)
The rules for evaluation are as follows:

If {VAR1) is defaulted then {VAR1) and
{OPERATOR) are ignored; otherwise,
(VAR1} and {OPERATOR) form the left
half of the expression.

If (VAR2) is defaulted then the right half
of the expression is {CONSTANT) .
(CONSTANT? defaults to 0.

If (VAR2) is present then {(CONSTANT?
is ignored.

Division by O returns an error.

The LET command allows assignment of an expres-
sion to a variable. The IF command allows condi-
tional execution of a string based on comparison of
variables.

String operations are defined below:

CSTR

Clear the string area. ‘No parameters. This operation
clears the string table. This must be done as part of
the CPS installation procedure.

DSTR (STRING #)

Display the strings. STRING #can be any hexa-
decimal number from 014 to 7714. If STRING #
is not entered in the command line, then the default,
which is 014will be used.

EXIT

Stop string execution.

GOTO (STRING #)

Execute a string. STRING # is optional and has a
default value of 0. GOTO allows the operator to ini-
tiate execution of strings at any specified string as
indicated by the STRING # . The specified string
in a GOTO command must not be a null string or an
error will result.

STR (STRING #) (STRING)

Define a string. STRING # is the same as above
except that it is a required parameter. STRING can
be any character string from the following character
set:

A-Z
0-9
Pe#ES % & (), —

I < = ) P @ [ ] Y

If a null string is entered, the string with the speci-
fied STRING # is deleted. The system has a capa-
city of 60 strings, each up to 63 characters long.
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