
 

Features
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High-performance 32-bit supermini with up to
8Mboferror correcting, high-speed MOS
memory.
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Easy-to-use operatorinterface allows one-step
system initialization.
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Advancedgate array based processordesign.
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Advanced Schottky implementation of TTL
circuitry.
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Pipelined central processor organization allows
concurrent processing of two instructions.
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16Kb of high-speed cache memory to reduce
memory access time.
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Upto 128 terminals supported, with up to 255
active processes.
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Hardware/microcode implemented instructions
for quad precision floating-point operations.
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Hardware decimal arithmetic to supplement
COBOLperformance.
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Environmental sensing to detect over-
temperature occurrence.
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Automatic microverification and parity checking
throughout system.

|
Protection rings and embeddedoperating system
to ensure memory security.
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Diagnostic processor with two integrated floppy
disks for loading operational and diagnostic
microcode.
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Full hardware and software compatibility with
all 50 Series™systems.
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Efficient, multifunction PRIMOS®operating
system plus a wide rangeof available system and
application software.
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Description

The 9655 system is a high-performance,interac-
tive superminiideal for computation, commer-
cial and CAD/CAMICAEapplications in standa-
lone or distributed environments. Hardware and
software compatible with the entire line of 50
Series systems, the 9655 includes a 32-bit CPU,
an instruction pipeline unit, up to 8Mbof error-
correcting MOS memory, burst modeI/O, quad-
precisionfloating point arithmetic, high speed
decimalarithmetic, 16Kb cache memory,a
sophisticated diagnostic processor, and the
PRIMOS?®operating system.
The 9655 systemsupports up to 128 terminals

in aninteractive environmentof up to 255
processes.It uses the PRIMOSoperating system
which supports concurrentinteractive and batch
processing and is compatible across Prime’s
entire product line. Like all 50 Series systems,
the 9655 can be networked to other Prime®sys-
tems using PRIMENET™communicationssoft-
ware and compatible, standard Prime peripherals
and controllers,
The standard system is packaged in a 53-inch

high, FCC-compliantcabinet that includes a
chassis for the CPU and memory, and a chassis
for ten I/O controllers. Each chassis has its own
power supply. The systemincludes a two-board
processor, diagnostic processor, a powerdistribu-
tion unit, and a cable connector bulkhead for
easy reconfiguration of terminal and communi-
cationslines. The basic system, including the
CPU, 4Mb memory and disk controller uses
seven ofthe available board slots. The remaining
slots can be used for additional memory, tape
controllers, a line printer controller and other
peripheral controllers. Disk, tape and some com-
munication devices mustreside in an additional
53-inch high peripheral cabinet.

Prime 50 Series Architectural Features

Compatibility

Prime systemsare designed for hardware and
software compatibility. Like all 50 Series sys-
tems, the 9655 runs under the PRIMOSoperating
system. Thesingle operating system ensures
total software portability acrossall primesys-
tems. User programsdeveloped on one system
will run onall the others without recompilation
or modification. In addition, programmers use
the sameset of commandson all systems. The
9655is I/O compatible with the entire Prime
productline; peripheral controllers can be inter-
changed betweendifferent systemsforflexibility
and cost-effective upgrade and expansion.

The 9655 uses 32-bit architecture for internal
operating efficiency andfor large program sup-
port. Full 32-bit word length lets more informa-
tion be processed during each machinecycle
thanis possible with 16-bit systems. As a result,
the system does more workper cycle becauseit’s
manipulating a larger amountofdata.
The 32-bit word length permits program design

without concernfor spacerestrictions. There-
fore, very large programscanrun on a 9655proc-

essor, programs that might otherwise require a
mainframe or very complicated programming.

Virtual Memory Management

Running under the PRIMOSoperating system,
the 9655 gives eachuser a virtual address space
muchlarger than physical memory. The mecha-
nismsfor virtual memory managementare de-
signed for systemefficiency andtotal user trans-
parency. Eachuser has 512Mbof virtual address
space; 64Mbis reserved for private user program
space. Therestis for shared libraries and operat-
ing system functions.
System functions, such as I/O, are embedded

in the virtual address space of each process. This
design increases system throughput using ordi-
nary procedure calls, eliminating the need for
special systemcalls. A protection ring mecha-
nism ensures operating systemintegrity.

 
Program Environment

Programsfor the 9655 systemoperate in a multi-
segment environmentthat includesa stack seg-
mentcontainingall local variables, a procedure
segment containing executable code, anda link-
age segment containing statistically allocated
variables and linkages to commondata. Highly
efficient addressing modesprovide access to
stack and linkage variables. In addition, stack
managementoverhead is minimized by imple-
menting the procedure call mechanism in
firmware.
The 9655 stack management mechanisms

optimize the efficiency of argumentpassing,
subroutine and procedurecalls, arithmetic
expressions evaluation, and dynamicalloca-
tion of temporary storage. In addition, these
mechanismssupport re-entrant and recursive
procedures.

 

High-density MOS Memory

Main memory of the 9655, andall Primeproces-
sors, features high-density 256K MOS semicon-
ductors for speed and miniaturization benefits.
Expandable to 8Mb, the 9655 main memory
supports wide-wordinterleaving to accelerate
memory transfers. Error-checking and correction
logic monitors memory integrity.

 



Process Exchange

All Prime processors use an advanced process
exchangefacility to accelerate performancein
multi-user environments. This facility manages
context switching, in which the processortrans-
fers control from one process or programto an-
other. Context switching algorithmsare imple-
mentedin firmware for maximumefficiency
and reside in the CPU's micro-programmed
control unit.

Register Sets

The 9655 processorhas11 register sets, each con-
taining 32registers, for a total of 352 32-bit regis-
ters. Eight of the register sets are program ad-
dressable. Onestores the executionstateof the
currently active process while the other seven
store the state of the last seven previously active
processes.If one of these processes is the next
processto be activated, its state is already loaded,
ready for execution. This parallel register set
design greatly reduces process exchange overhead
in multiuser environments.

Thethree remaining 32-bit register sets further
enhancethe processing efficiency of the system.
Twosets support the operation of the micropro-
grammed control unit. The other set contains
the 32, direct memory access (DMA)channels.

High-speed Address Buffer

Frequently used virtual-to-physical addresstrans-
lationsare storedin the high-speed buffer called
the Segment Table Lookaside Buffer (STLB). The
STLB’s storage capacity on the 9655 is 512 en-
tries. More than 98%of the time, PRIMOS can
find the needed physical addresses in the STLB.
Access to the STLB is completely overlapped
with access to cache for maximumspeed.
The 9655 also uses an I/O bus mapping scheme

to allow I/O bustransfers to come from(or go to)
any location in physical memory. This mapping
scheme embodies virtual to physical address
translations. The 9655 has an I/O Translation
Lookaside Buffer (OTLB), with 128 entries which
allows mapping translations to occur within the
hardware of the CPU.

Hardware IntegrityFea tures

The 9655 provides hardware system integrity
through comprehensive error detection andre-
porting mechanisms. Microverification routines,
invoked automatically when the system is ini-
tialized, test the validity of the CPU andcontrol-
lers. While the system is running, parity check-
ing ensuresdata integrity throughout the
processor's internal busses, registers and other
data paths.

In addition, the 9655 checksthe parity of each
microcode control word automatically. Main
memory error detection and correction detects
all double and single-bit errors and corrects
single-bit errors, All detected errors are written
to the systemevent log automatically, to help
Prime’s CustomerService Representatives
troubleshoot component problemsearly.

Protection Rings

A hierarchical multi-ring protection mechanism
ensures the security of memory contents. Every
programrunsat anaccessprivilege level that is
hardware enforced. Protection rings prevent
processes from accessing unauthorized memory
locations.
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9655 Special Features

Instruction Pipeline Unit

TheInstruction Pipeline Unit improves central
processor throughput by prefetching and decod-
ing up to four anticipated instructions.It’s an
advancedinstruction look-ahead buffer that in-
corporates a two-stage pipelined design. This
feature relieves the central processor of instruc-
tion preparation overhead by operating in parallel
with the 9655 system’s Instruction Execution
Unit (IEU).

Thefirst stage of the pipelineis an instruction
buffer. It is managed by prefetch logic that trans-
fers instructions from cache. The buffer stores
up to four instruction wordsin first-in,first-
out (FIFO) organization.

Concurrently, the secondstage of the pipeline
prepares instructionsfor execution by decoding
operation codes and bypartially resolvingeffec-
tive operand addresses. This two stage pipeline
allows the IEU to execute a new instruction im-
mediately. This design speeds the 9655 system’s
execution by reducing instruction overhead.

Hardware Technology

The 9655 makesextensive use ofthe latest
available gate array and advancedSchottky TTL
components. These high-density components
offer improvedreliability while consumingless
powerthanthose previously used.

/O TransferEfficiency

For maximum speed, burst-mode transfer mecha-
nisms support DMAdatatransfers. Burst-mode
1/O transfers 64-bits of data at a time over the
5Mb I/O bus.It also enhances the performance
of virtual memory managementby increasing
the speed of disk-to-main memory pagetransfers.



 

Cache Memory

Cache memory greatly reduces the 9655 system's
effective memory accesstimebystoringfre-
quently used instructionsanddatainfast buffer
memory within the central processor. The high-
speed componentsandefficient circuit design
provide a cache access time of only 80 nanosec-
onds. With a 16Kb capacity and a 95%hitrate,
cache memory gives the 9655 an effective main
memory access time of only 132 nanoseconds, In
addition, anefficient write through”algorithm
eliminates bus delays during main memory writes
by letting information be written through cache.

 

Quad Precision Floating Point and Commercial
Instructions

The 9655instructionset is a superset of the
instructions used on other membersof the 50
Series productline. Quadprecisionfloating point
is available on the 9655 (also available with the
2655,™9750,™ and 9955™ processors). In this
format, the fraction (mantissa] has been ex-
pandedto 96-bits from the 48-bits available with
double-precision floating point. The floating
point logic manipulates the mantissa and the
exponentin parallel to reduce execution time.
Theextra accuracy of quad precision floating
point will be invaluable in certain scientific and
mathematical applications that need extra digits
for precision. Prime’s FORTRAN compiler (F77)
has been enhancedto support quad precision
floating point. Other 50 Series systems, without
the instruction set enhancements, can emulate
quad precision floating point by automatic invo-
cation of software routines, This preserves pro-
gram compatibility between the 9655 and other
50 Series systems.

Instruction Set

The Primeinstruction set takes advantage of the
9655 system’s 52-bit data paths and 32-bit inter-
nal architecture, and the expanded numberof
registers in the system to achieve maximumper-
formance. Designedto increase speed in com-
mercial high-level language execution, the 9655
instruction set features optimized machine
instructions for decimal and characterstring
operations. In addition, frequently used Prime
INFORMATION" instructions have been imple-
mented in microcode to enhance performance.
The more than 550 instructions enhanceoper-

ating system communication, data handling,
and process coordination. Highly flexible address
formation techniqueslet all instructions use
any oneof four user-accessible base registers and
32-bit indirect words in any combination. This
lets all memory reference instructions access
the entire virtual address space.
Because the 9655 instructionset is compatible

with the standard 50 Series instruction set, user
programswritten for any Prime system can run
on the 9655 without modification. This also
meansapplications written and compiled on the
9655 will run on other membersof the 50 Series
family without modification.

Diagnostic Processor

The 9655 diagnostic processor performsa variety
of systemintegrity, administrative and monitor-
ing functions. The diagnostic processor controls
the twofloppy disks usedfor operational and
diagnostic microcode loading. The Status Panel,
with operator switches andindicators, interfaces
to the diagnostic processor, as does the operator's
console.
The diagnostic processor controls the auto-

matic systemstartup feature. With a single push
of a button, the multi-user PRIMOSoperating
systemis brought up on the 9655. Timeof day
and date are provided to PRIMOS(at the appropri-
ate point) from a battery-operated clock on the
diagnostic processor, whichis trickle-charged
whenthe 9655is running. The clock will keep
time for up to one month when the 9655 has no
power.

Environmental Sensing

By monitoring the systemairflow and tempera-
ture sensors, the diagnostic processor can detect
problems with the computer room air condition-
ing, or an internal cooling problem. The PRIMOS
operating system thennotifies the operator's
console of any malfunctions, so corrective action
can be taken before any damageis done.

Local and Remote Diagnostics

Thediagnostic processoralso provides the ability
for local and remote diagnostics. This provides
fast, effective trouble-shootingfor identifying a
hardware problem andfor performing compre-
hensive systemdiagnostics.

By depressing a ‘Remote Enable’ button on
the control panel, the local system operator or
administratorinitiates remote access. A second
buttonplaces the remote terminal in monitoring
mode, and gives the remote terminal the ability
to control the systemasif it were the local sys-
tem console. A Customer Service Representa-
tive, when in control mode, can completely run
the system froma remote terminal, including
tasks such as bootloading and on-line operations.

Twoindicators display the state of the remote
communicationslink; one indicates a remote
userhas been given theability to dial into the
system and monitoroperations; the second indi-
cates whether a remote accessis in progress, and
flashes when the remote user has been given
control of the system.



 

Microcode Diagnostics

Like all other membersof the 50 Series product
line, the 9655 has a microprogrammedcentral
processor, But where the older membersof the
50Series have their microcode heldin unalter-
able read-only memories, the control store for
the 9655is built from randomaccess memory.
Twodiskette drives are supplied as anintegral
part of the 9655. Memoryis automatically loaded
fromone diskette upon application of powerto
the 9655. The other diskette is used for loading
diagnostic microcode. A portionof the diagnostic
microcode is automatically loaded into the con-
trol store, and run, during 9655 systemstartup.
Following successful verification of the integrity
of the central processor and memoryinterface,
the operational microcode replaces the diagnos-
tic microcodein the control store. Should verifi-
cationfail, the Prime Customer Service Repre-
sentative can run asecondlevel of diagnostic
microcode on the 9655. This second level diag-
nostic microcodeis very extensive and will over-
lay the controlstore uptofive times. This will
pinpoint any problemto a specific area of the
central processor and/or memory interface.

Software

The PRIMOSoperating system supports both
interactive and batch processing on all 50 Series
systems. The operating system supportsre-
entrant procedures, letting many users share
a single copy of a software module.
A widerangeof high-level, industry-standard

languages run on Primesystems.Available lan-
guages include FORTRAN77, ANSI 74 COBOL,
Pascal, PL/I Subset G, C, BASIC and RPGII.
The Prime Macro Assembler, the Source-Level
Debugger, and EMACS,the extendable screen
editor, support these standard languages.

Primeoffers a comprehensive family of data
managementproducts. Centralto these are
MIDASPLUS™and PRISAM™indexed sequen-
tial access managers, and CODASYL-compliant
Prime DBMS. Complementing these data man-
agers are: FORMSfor screen management, the
PRIME/POWER+ productfor query and report-
ing on MIDASPLUSand PRIMOSfiles, and the
DISCOVER™product for query and reporting on
PRISAM and Prime DBMSfiles.
Other Primesoftware offerings include

PRIMEWAY™developmentand transaction
managementsystem, Prime INFORMATION
software, a fourth generation,relationally-based
data managementproduct, and the Prime Office
Automation System (Prime OAS).

For CAD/CAMICAEapplications, Primeoffers
the PRIME MEDUSA™design and drafting pack-
age; the Product Design Graphics System™
(PDGS)™; GNC™Graphical Numerical Control,
and the SAMMIE™ergonomic design software
packages. In addition, a large library of applica-
tion packagesis available from the Prime Users
Library Service (PULSE) and from the Joint Mar-
keting Agreements (JMA) that we have with
third-party software houses.

Networking

The 9655is ideal for networking and distributed
processing environments. PRIMENETnetwork-
ing software lets Prime computers communi-
cate among themselves, with terminals, and
with other manufacturers’ systems. Using
PRIMENETfacilities, up to 63 remote users can
remotely log into another system. These users
canshare files among systems, and developdis-
tributed applications. For local area networks,
the 9655 can be attachedin a high-speednet-
work, via the RINGNET™system, with any
other 50 Series system. Thering provides inter-
system communication via a coaxial cable or
fiber optics for Prime systems using PRIMENET
software and a PRIMENETnodecontroller.
The 9655 supportsall Prime communications

hardware controllers. Available communications
hardware options include IBM BISYNCfor HASP
and 2780/3780; High-Level Data Link Control
(HLDC|protocol for X.25 packet-switching net-
works; Control Data 200UT; UNIVAC 1004;
Honeywell GRTS; ICL 7020; and XBM.

Prime’s Distributed Processing Terminal Exec-
utive (DPTX) lets the 9655 emulate and support
3271/3277 Display Systems.
The PRIME/SNA™product family allows

Prime systemsto coexist with networks based
on IBM’s system networkarchitecture, SNA.

Peripherals

The 9655 supports a wide range ofperipheral
products for mass storage, interactive data entry/
retrieval, and hardcopy output. Peripherals are
upwardly compatible across the Prime product
line for easy, economical system upgrade.
The 9655 can supportall Prime disk devices in

the product line including the 315Mb and 675Mb
Winchesterdisk subsystems.
The 9655hasthe ability to store up to 10 bil-

lion bytes of data on-line using magnetic disk
subsystems. Magnetic tape products include a
50-ips, 6250-bpi GCRunit withup to eight tape
drives available per system, a 75-ips, 800/1600-
bpi tape unit, streaming tapedrive, or cartridge
tape unit.
A variety of printing devices — bandprinters,

matrix printer, letter-quality printers and matrix
plotters — are supported by the 9655. Thesys-
tem’s printer interface can be a serial asynchron-
ous communicationsline or a parallel interface
device used with the unit record controller.
Video and hardcopy terminals are also available.
The 9655 can support up to 128 terminals for
local and remote input.
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Environmental
Regulation and Power Noise Level: Less than 65 DBA

cF 290

The 9655hasbeencertified to meet U.S. Safety eet2 :ee SF)
and Noise Emission Regulations — U.L. and FCC O one . 30-80%
EMI - as well as Canadiansafety regulations. Homidi= fnon-condensing) _
The system can be configuredfor North Ameri- Operavie 8 2)

can recpelaata Altitude: 0-3.5Km (0-12,000ft.)

ardonthe 9655, PP si Heat Dissipation: 5700BTU/HR
= a 1425 Keal

aSi)
Specifications Height: 135cm(53”)

System Width: 68cm(26.5")
: 0 ”

Main Memory: Up to 8Mb Depth: 89cm (35")
Cache Memory: 16Kb
Effective Memory Power
Access Time: 132 nanoseconds Electrical 104-127 Volts (60Hz),
Virtual Address Space: 512Mb Requirements: 208-254 (50 Hz)

Terminals Electrical —

Supported: Up to 128 Consumption: 2.5 KVA

Disk Storage: Upto 10 gigabytes -
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PRIMEand PRIMOSareregistered trademarks The materials contained herein are summary in nature,&
of Prime Computer, Inc., Natick, Massachusetts. subject to change and intended for general information only.
50 Series, Prime INFORMATION, MIDASPLUS Details and specificationsregarding specific Prime Computer
PRISAM. PRIMEWAY, DISCOVER PRIMENET. "RINGNET. software and equipmentare available in the appropriate
PRIME MEDUSA PT200 0655 " $ technical manuals, available through local sales
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PRIME/SNA, 2.655, 9750 and 9955are trademarksof TEPIERENTARLVES.
Prime Computer, Inc., Natick, Massachusetts.

GNCis a trademark of CADCentre, LTD., Cambridge,
England.

PDGSand Product Design Graphics System are trademarks
of the Ford Motor Company.

Prime ComputerInc., is the distributor of PDMSfor the
CADCentre Limited, Cambridge, England.

Copyright © 1985, Prime Computer, Inc. All rights reserved.
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—w
Prime Park
Natick, Massachusetts 01760

 

8/85 PB 1544-001


	1
	2
	3
	4
	5
	6

