













































































SYSTEMS 86 provides

a complete selection of peripheral devices

Card Readers

Model 6211 — Reads 400 cards per minute
Model 6212 — Reads 1000 cards per minute

Card Reader/Punch

Model 6221 — Reads 500 cards per minute.
Punches 100 to 460 cards per
minute.

Paper Tape System

Model 6103 — Reads eight-level tapes at
600 characters per second.
Punches eight-level tapes
at 110 characters per second.
Drives tape in forward or
reverse directions at 62 inches
per second.

Magnetic Tape Transports

Model 6511 — Channels: 7
Recording density:
Program-selectable at 556 or
800 characters per inch
Read/write speed:
75 inches per second
Model 6512 — Channels: 9
Recording density:
800 characters per inch
Read/write speed:
75 inches per second
Model 6521 — Channels: 7
Recording density:
Program-selectable at 556 or
800 characters per inch
Read/write speed:
150 inches per second
Model 6522 — Channels: 9
Recording density:
800 characters per inch
Read/write speed:
150 inches per second

Magnetic Tape Controllers

Model 6518 — Controls up to eight

Model 6511 Tape Transports
Model 6519 — Controls up to eight

Model 6512 Tape Transports
Model 6528 — Controls up to eight

Model 6521 Tape Transports
Model 6529 — Controls up to eight

Model 6522 Tape Transports

Movable Head Disc Files

Model 6411 — Capacity: 6 million bytes
Average access time:
62.5 milliseconds
Transfer rate:
156,500 bytes per second
Model 6412 — Capacity: 24 million bytes
Average access time:
62.5 milliseconds
Transfer rate:
313,000 bytes per second

Fixed Head Disc Files

Model 6421 — Capacity: 500,000 bytes
Average access time:
8.6 milliseconds
Transfer rate:
260,000 bytes per second
Model 6422 — Capacity: 1 million bytes
Average access time:
8.6 milliseconds
Transfer rate:
260,000 bytes per second
Model 6423 — Capacity: 2 million bytes
Average access time:
8.6 milliseconds
Transfer rate:
260,000 bytes per second

Line Printers

Model 6361 — Prints 300 lines per minute
Model 6362 — Prints 600 lines per minute
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The Acquisition Control System interfaces
SYSTEMS 86 to real-time applications

Applications such as simulation, industrial
control, and test automation have several
common requirements. Data must be gathered,
formatted, processed, monitored, logged, and
distributed. All this must be done in real time.
The data may be in many forms. Received from
many places. Distributed to many remote
locations.

Meeting these requirements is an enormous
task. You need a fast, versatile computer — one
that can handle large volumes of data in real
time. The computer must be equipped with an
interface tailored to handle the types of signals
and data used by a variety of equipment.

SYSTEMS 86 is the computer that will do
the job for you . . . faster, maore efficiently, and
more economically than any other computer
in its class.

We’ve developed a flexible Acquisition
Control System (ACS) for SYSTEMS 86,
so it can handle data exchanges with industrial
machinery, data collection devices,
measurement instruments, sensors, and just
about any other conceivable type of analog or
digital device. The ACS controls the data,
channels it to intended destinations, schedules
priority, performs data logging and interval
timing, and much more.

The ACS is completely modular. You can

select the capabilities needed to match your
applications requirements precisely, even if
your application is unlike any other.

The ACS comes complete with the electronics
needed for interfacing and data control,
including input/output signal-conditioning
circuits, low- and high-level multiplexers, relay
multiplexers, digital-to-analog converters,
analog-to-digital converters, logging printers,
an interval timer, power supplies, and an
applications-oriented operator’s panel.

You can choose up to eight separate control
subsections, each having a unique priority
level. And you can assign each subsection the
job of handling any one of the following:

Up to 1024 high-level analog inputs

Up to 768 low- level analog inputs

Up to 1024 wide-range relay analog
inputs

Up to 64 voltage or current analog inputs
Up to 64 16-bit discrete word outputs
Up to 64 32-bit discrete word outputs
Up to 64 logging printers

The ACS fits right in with your SYSTEMS 86
configuration, because all electronics are
packaged in standard SYSTEMS peripheral
cabinets. And the entire ACS interfaces with
just one device controller channel in your

SYSTEMS 86.






SYSTEMS 88...the multiprocessor
counterpart of SYSTEMS 86

We've given SYSTEMS 86 unmatched
speed, economy, versatility, and usability to
give you a single-processor computer with
the best price/performance available. But a
single-processor computer can't fill the bill for
everyone. Some users have intricate real-time
applications that can be handled faster and
more efficiently by sharing the workload
among several central processors.

For these users we offer the SYSTEMS 88
multiprocessor, which combines all the
outstanding performance capabilities of
SYSTEMS 86 with the advantages of greater
throughput, higher efficiency, and increased
workload capability.

SYSTEMS 88 consists of any combination
of up to four Central Processor Units (CPU’s)
and Direct Memory Access units (DMA's).
Each DMA provides a direct link between
memory and an Automatic Input/Output
System (AIOS). These units share up to 128K
words of memory. Users get the advantages
of centralized storage, shared facilities, and the
flexibility, power and back-up of multiple
CPU’s. SYSTEMS 88 provides maximum
throughput because its CPU’s perform
computations concurrently. It stores all
programs and data in one accessible memory
to avoid storage redundancy. The memory
provides the link for inter-processor
communications.

Each CPU and AIOS can access stored data
and programs without conflict, because a
unique priority level is assigned to each CPU
and AIOS. SYSTEMS 88 comes complete with
multiport/page memory protect hardware. The
user can dynamically specify each CPU’s and
AIOS’s ability to read, write, and execute the
content of memory. The user can close

memory ports, prevent execution of special
instructions, and limit access to selected
memory pages . . . all under program control.

SYSTEMS 88 provides the system security
necessary in a multiprocessing environment.
To guarantee this security, one CPU is assigned
the job of managing memory access privileges.
It's called the master CPU. Selection of the
master CPU is made by plugging a special
module into any CPU mainframe. The user can
shift this module from one CPU to another. All
other CPU’s and AIOS’s within SYSTEMS 88
are subordinate to the master CPU. Their
ability to access memory and execute certain
instructions depends on the access privileges
granted by the master CPU.

SYSTEMS 88 offers an uncommon degree
of flexibility. Flexibility to operate in a variety
of multiprocessing environments. Flexibility to
deal with changing requirements. And
flexibility to grow.

Each SYSTEMS 88 CPU can be configured
to handle a particular job in your multi-
processing environment by selecting the
necessary options: floating-point hardware,
additional device controller channels, additional
interrupt levels, and peripherals.

You choose the number of CPU’s, AIOS's,
and memory modules that provide just the
right multiprocessing capabilities to meet your
present requirements. If you need more later,
just add them on. Increasing the size and
capabilities of SYSTEMS 88 is easy because
hardware and software are completely modular.

Start with what you need to handle your
present workload. As your workload expands,
expand your hardware and software. In an
orderly manner, and at the pace that suits you.






SYSTEMS 86 Specifications

Word size

Data size
Bit, byte, halfword, word, and
doubleword

Memory size
8K (8, 192 words) expandable in 8K
increments to 128K (131,072 words)

Memory cycle time
600 nanoseconds

Registers
Eight general-purpose
Instruction register (1)
Transfer register (T)
Program status word register (PSWR)

Fixed-point computation time

Standard input/output device
KSR-33 keyboard/printer
Power requirements

Size (mainframe)

800 pounds

Floating-point computation time

220 volts, single phase, 60 Hz

32 bits (plus 4 parity bits)

Standard machine traps

Unimplemented instruction
Non-present memory
Power fail-safe/auto start
System override

Privileged violation

Standard priority interrupt levels

Console keyboard/printer
Memory parity

Console

Real-time clock
Arithmetic exception

Call monitor

Add/subtract 1.2 usec (single precision)
1.8 usec (double precision)

Multiply 6.6 usec (single precision)

Divide 10.8 usec (single precision)

Add/subtract 2.4 usec (single precision)
3.0 usec (double precision)

Multiply 6.6 usec (single precision)
11.4 usec (double precision)

Divide 11.4 usec (single precision)

19.8 usec (double precision)

66 inches high, 51 inches wide, and 31 inches deep
Approximate weight (mainframe with 8K memory)




The SYSTEMS 86 high-speed instruction
set lets users write programs that are
shorter, faster, and occupy less storage space

MNEMONIC

LOAD/STORE
LB

STF
ZMB
ZMH
ZMW
ZMD
ZR

FIXED-POINT ARITHMETIC
ADMB
ADMH
ADMW
ADMD
ADR
ADRM
ARMB
ARMH
ARMW
ARMD
ADI
SUMB
SUMH
SUMw
SUMD
SUR
SURM
Sul
MPMB
MPMH
MPMW
MPR
MPI
DVMB
DVMH
DVMW
DVR
DVI
ES
RND

FLOATING-POINT ARITHMETIC
ADFW
ADFD
SUFW
SUFD
MPFW
MPFD
DVFW
DVFD
ANMB
ANMH
ANMW
ANMD
ANR
ORMB
ORMH
ORMW
ORMD
ORR

OPERATION

Load Byte

Load Halfword

Load Word

Load Doubleword

Load Masked Byte

Load Masked Halfword
Load Masked Word

Load Masked Doubleword
Load Negative Byte

Load Negative Halfword
Load Negative Word

Load Negative Doubleword
Load Immediate

Load Effective Address
*Load Control Switches
Load File

Store Byte

Store Halfword

Store Word

Store Doubleword

Store Masked Byte

Store Masked Halfword
Store Masked Word

Store Masked Doubleword
Store File

Zero Memory Byte

Zero Memory Halfword
Zero Memory Word

Zero Memory Doubleword
*Zero Register

Add Memory Byte

Add Memory Halfword

Add Memory Word

Add Memory Doubleword

*Add Register to Register

*Add Register to Register Masked
Add Register to Memory Byte
Add Register to Memory Halfword
Add Register to Memory Word
Add Register to Memory Doubleword
Add Immediate

Subtract Memory Byte

Subtract Memory Halfword
Subtract Memory Word

Subtract Memory Doubleword
*Subtract Register from Register
*Subtract Register from Register Masked
Subtract Immediate

Multiply by Memory Byte

Multiply by Memory Halfword
Multiply by Memory Word
*Multiply Register by Register
Multiply Immediate

Divide by Memory Byte

Divide by Memory Halfword
Divide by Memory Word

*Divide Register by Register

Divide Immediate

*Extend Sign

*Round Register

Add Floating-Point Word

Add Floating-Point Doubleword
Subtract Floating-Point Word
Subtract Floating-Point Doubleword
Multiply Floating-Point Word
Multiply Floating-Point Doubleword
Divide Floating-Point Word

Divide Floating-Point Doubleword
AND Memory Byte

AND Memory Halfword

AND Memory Word

AND Memory Doubleword

*AND Register and Register

OR Memory Byte

OR Memory Halfword

OR Memory Word

OR Memory Doubleword

*OR Register and Register

EXECUTION SPEED (usec)
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MNEMONIC OPERATION EXECUTION SPEED (usec)

ORRM *OR Register and Register Masked 0.6
EOMB Exclusive OR Memory Byte 1.2
EOMH Exclusive OR Memory Halfword 1:2
EOMW Exclusive OR Memory Word 1.2
EOMD Exclusive OR Memory Doubleword 1.8
EOR *Exclusive OR Register and Register 0.6
EORM *Exclusive OR Register and Register Masked 0.6
BIT MANIPULATION
SBM Set Bit in Memory 1.8
SBR *Set Bit in Register 0.6
ZBM Zero Bit in Memory 1.8
ZBR *Zero Bit in Register 0.6
ABM Add Bit in Memory 1.8
ABR *Add Bit in Register 0.6
TBM Test Bit in Memory 1.2
TBR *Test Bit in Register 0.6
COMPARE/BRANCH
CAMB Compare Arithmetic with Memory Byte 1.2
CAMH Compare Arithmetic with Memory Halfword 1.2
CAMW Compare Arithmetic with Memory Word 1.2
CAMD Compare Arithmetic with Memory Doubleword 1.8
CAR *Compare Arithmetic with Register 0.6
Cl Compare Immediate 0.6
CMMB Compare Masked with Memory Byte T2
CMMH Compare Masked with Memory Halfword 1.2
CMMW Compare Masked with Memory Word 1:2
CMMD Compare Masked with Memory Doubleword 1.8
CMR *Compare Masked with Register 0.6
BU Branch Unconditionally 0.6
BCT Branch Condition True 0.6
BCF Branch Condition False 0.6
BFT Branch Function True 0.6
BL Branch and Link 0.6
BIB Branch after Incrementing Byte 06to1.2
BIH Branch after Incrementing Halfword 0.6to 1.2
BIW Branch after Incrementing Word 06to1.2
BID Branch after Incrementing Doubleword 06to1.2
BRI Branch and Reset Interrupt 1.2
REGISTER TRANSFER
TRR *Transfer Register to Register 0.6
TRRM *Transfer Register to Register Masked 0.6
TRP *Transfer Register to Protect Register 1.2
TPR *Transfer Protect Register to Register 1:2
TRN *Transfer Register Negative 0.6
TRNM *Transfer Register Negative Masked 0.6
TRC *Transfer Register Complement 0.6
TRCM *Transfer Register Complement Masked 0.6
XCR *Exchange Registers 0.6
XCRM *Exchange Registers Masked 0.6
TRSW *Transfer Register to PSWR 0.6
SHIFT OPERATION
NOR *Normalize 1.21t0 6.0
NORD *Normalize Double 1810 6.6
SCcz *Shift and Count Zeros 1.2t0 6.6
SLA *Shift Left Arithmetic 1.2t06.6
SLL *Shift Left Logical 1.2t0 6.6
SLC *Shift Left Circular 1.2to 6.6
SLAD *Shift Left Arithmetic Double 1.2t06.6
SLLD *Shift Left Logical Double 1.2t06.6
SRA *Shift Right Arithmetic 1.2t06.6
SRL *Shift Right Logical 1.2t0 6.6
SRC *Shift Right Circular 1.2t06.6
SRAD *Shift Right Arithmetic Double 1210 6.6
SRLD *Shift Right Logical Double 1.2t0 6.6
CONTROL
EXR Execute Register 0.3
EXRR Execute Register Right 0.3
EXM Execute Memory 0.6
HALT *Halt 0.6
WAIT *Wait 0.6
NOP *No Operation 0.0to 0.6
CALM *Call Monitor 0.6
INTERRUPT CONTROL
El Enable Interrupt 0.6
DI Disable Interrupt 0.6
RI Request Interrupt 0.6
Al Activate Interrupt 0.6
DAI Deactivate Interrupt 0.6
INPUT/OUTPUT
CD Command Device 0.6
TD Test Device 1.2

*Indicates Halfword Instruction

Specifications subject to change without notice.
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