


Why Prim

There are some 60 small computers on the
market —each claimed to be better and more
wondertful than all the others. Unfortunately,
most of the features that are supposed to dem-
onstrate each system’s unique superiority have
little to do with what most people buy com-
puters for, namely, getting ajob done. Not the
warm feeling of having a computer that goes
100 nanoseconds faster than any other. Not
the sense of well-being that comes from
knowing that your computer moves informa-
tion around using only one bus, or two busses,
oratrolley car.

Getting a job done faster, easier and more
reliably is what the PRIME 200 is all about. To
make that possible we came up with a design
concept that you won't find on any of the other
computers on the market today. We defined
and perfected the software first, and then we
developed the hardware that would maximize
the software’s performance. For the first time,
hardware has been designed to support soft-
ware. The result is a system that enables you to
develop and execute software more efficiently
and at less cost than ever before possible on a
small computer. And if you agree that software
is the key to getting things done, then you owe
it to yourself to seriously evaluate the PRIME
200. The following pages will get you started:

pages 2 and 3 —design philosophy

pages 4, 5, 6 and 7 — software overview

pages 8, 9 and 10 —hardware

page 11 —performance examples

page 12 —product reliability

If you really don’t want to read all the details
and just want the specs, flip to the last page
where you'll find them summarized ona
handy tear-out card.




The Prime 200 Idea

Develop the software first, then build ita
nice place to live. That, in anutshell, is the
basic design philosophy behind the PRIME
200 and what sets it apart from other small
computers. Instead of the usual “technology in
search of a purpose” approach to computer
design, PRIME defined the purpose first and
then developed the technology that would
best achieve it. The purpose was to improve
the one factor that has been wasting more
money and limiting the performance of more
systems than any other. Software.

The PRIME 200 was designed so users could
develop and execute software with less blood,
sweat and tears than ever before possible on a
small computer. At a purchase price that gives
the PRIME 200 a substantial price/perform-
ance edge over all major competitors. While
other manufacturers belabor the pros and cons
of various architectures, attempt to resolve the
battle of the busses, and push logic a few nano-
seconds closer to the speed of light, PRIME is
devoting its efforts to providing a system that
dramatically improves the economics of small
computer usage.

In pursuing that objective, PRIME developed
a system that offers the following major
features:

«A FORTRAN compiler so efficient that it
allows FORTRAN to be used as the PRIME
systems programming language.

seAninteractive Disk Operating System featur-
ing sophisticated file handling techniques.

A Real Time Operating System available in
both memory/disk and memory only con-
figurations.

% 100% microprogrammed logic, featuring a
64-bit wide microprogram word for optimum
speed and efficiency.

» 750 nanosecond MOS memory, expandable
to 32K words.

« Plug-in packaging of all mainframe compo-
nents: processor, memory, interfaces, back-
plane, control panel, and power supply.

»The most comprehensive error detection
system ever implemented in a small
computer.







karst, The Software

PRIME programming systems offer users an
operating efficiency and a level of functional
capability never before available with a small
computer —regardless of price. How thisis
possible can be better appreciated by under-
standing some of the basic design ground rules
that molded the PRIME software system.

1. One Software System For All Users. All
programs written for the PRIME 200 utilize a
common set of system software elements.
Programs developed with stand-alone system
software are completely compatible with those
developed in an operating system environ-
ment. Since there isno distinction between
“basic” and “advanced” system software,
there are no one-of-a-kind software packages to
interfere with compatible growth into larger
systems.

2. File Compatibility Between Program Devel-
opment and Real Time Environments. A uni-
form and consistent file system supported by
all PRIME software is the key to simple and
manageable transition from program develop-
ment to program execution. For example, it
allows the user to generate real-time systems

under Disk Operating System (DOS) control,
load data bases under DOS control, and then
execute programs under Real Time Operating
System (RTOS) control, using exactly the same
data bases. Conversely, the data collected
under RTOS can be analyzed and maintained
under DOS.

3. High Level Language For System Software.
PRIME’s FORTRAN compiler is extremely
efficient. So efficient, in fact, that it isnow
practical to write systems software in
FORTRAN. Experience has shown thata
higher level language generally allows better
algorithms to be developed to solve specific
problems because the programmer can devote
more attention to the problems and less

to worrying about what the computer will do.
As an indication of the efficiency of this
approach, note that the entire Disk Operating
System is written in FORTRAN.

4. Software Should Take Maximum Advan-
tage Of All Hardware Features. The “‘soft-
ware-first” design of the PRIME 200 means
that not only are hardware features software-
supported, but supported in the most efficient
way possible. For example, when a hardware
optionis added to a users system, the
FORTRAN compiler automatically imple-
ments it in executable code rather than wast-
ing time by continuing to call a subroutine.




Operating Systems

Disk Operating System (DOS)

The Disk Operating System is an interactive
controller and file handling system ideally
suited to the single-user, program develop-
ment and execution environment. It provides
an extensive array of features to simplify pro-
gram development and maintenance. For
example:
sSystem file management features include

multiple-level file directories and multiple
volume control and file access methods.
These features simplify the creation, deletion
and updating of source, object, and data files.

» It functions as a batch processing system, pro-
viding automatic job and data stream routing
by storing command sequences on a disk file.

sNumerous disk file access disciplines and
built-in file integrity checks are provided.
Files are constructed with forward and back-
ward pointers so that accidental loss of one
file will not snowball into a loss of multiple
files. DOS quickly regenerates the record
availability table in the event that a file
is destroyed.

~Files are addressed by name rather than by
absolute location.

«DOS supports compressed ASCII files.
Typically this provides a 5:1 character reduc-
tion for assembly language files, and a 4:1
reduction for FORTRAN files.

Real Time Operating System (RTOS)

RTOS is a compact, multiprogramming oper-
ating system that schedules the computer’s
three basic resources — processing power, main
memory, and mass memory — to control the
execution of application programs in a real-
time environment. It provides interrupt han-
dling, multiprogram scheduling, simultaneous
input/output and general supervisory
functions.

* RTOS is available in two versions: a memory-
only system for fast response applications and
amemory/disk system for multitask applica-
tions involving resource sharing, memory
mapping and large data bases.

«RTOS and DOS use the same file manage-
ment system, allowing the user to maintain
files off-line. The Disk Operating System can
run under control of the RTOS, and, con-
versely, real-time systems can be developed
under DOS control.

«RTOS is supported by a complete set of
utility, support, debugging, and I/O device
test programs.

Stand-Alone System

Stand-alone systems are provided with exactly
the same translators, loaders and I/O control-
lers as larger operating system configurations.
PRIME’s Stand-Alone System includes the
following major elements:

e FORTRANIV Compiler
» Macro Assembler
e Desectorizing Link-Loader

» Support Library including FORTRAN func-
tions, math library and I/O drivers

» Text Editor
»Debugging Package
enput/Output Control System



Language Processors
FORTRANIV

FORTRAN is the PRIME systems program-
ming language. The compiler executes in one
pass and produces highly optimized code. The
source language is ANSI extended FORTRAN
plus other extensions derived from the pro-
posed Instrument Society of America FOR-
TRAN for control applications. Significant
extensions include: embedded logical func-
tions such as AND, OR, NOT, and XOR,; run-
time trace; octal constants; and an extended
FORTRAN library.

Macro Assembler

The PRIME Macro Assembler represents
a major improvement in symbolic language
processor design. In addition to the coding
simplification features available with many
present-day macro assemblers, it offers the
user a simple, yet powerful, means of gener-
ating application-oriented macro statements
that can significantly simplify application
programming. It is now possible to develop
unambiguous, easy-to-use macros that require
no additional documentation and that can be
easily modified by anyone familiar with the
application.

In addition toits expanded macro capability,
the Macro Assembler offers all of the features
you would expect to find in a well designed
symbolic assembler, including pseudo-ops for
assembly, listing, and loader control; symbol
and data definition; storage allocation; pro-
gram linking; and conditional assembly.

Desectorizing Link-Loader

Relocatable or absolute program modules
from any PRIME translator may be loaded,
linked and bound with the Desectoring Link-
Loader. Cross-sector references are auto-
matically desectorized, and literals, links, and
temporaries are optimized. A major feature of
the Link-Loader is that the loader tables are
preserved to provide for symbolic debugging.
Furthermore, the Disk Operating System can
be used to save and restore partial loads.

Edit and Debug Resources

The Text Editor is a full context editor pro-
viding such features as line-by-line and
character-by-character editing, and automatic
execution of string buffers for multiple
changes of the same text throughout a pro-
gram. A bulk media converter provides editing
and transcription for large volumes of data.

Debugging aids include an interactive trace
routine for examining. patching, tracing, etc.
Symbolic references to memory are permitted
through the loader symbol table.

Input Output Control System (IOCS)

The IOCS is a system of stream control
routines and device drivers which provide
device independence for user programs and
centralized I/O control for all system software.
A uniqueIOCS feature is the provision for
source file editing and merging.

Support Library

The PRIME support library includes /O
conversion and driver packages, and standard
and extended math functions. The FORTRAN
support package provides formatted I/O,
encode and decode statement translators, and
list processing functions. The extended I/O
driver library handles interrupt driven and
queued-request device handling.

Verification and Maintenance

Thorough verification routines are provided
for the PRIME 200 and each of its peripheral
devices. EachI/O controller can be operated in
adiagnostic mode to permit programmed
testing of I/O functions. Special processor
features, including non-functional tests and
microdiagnostics, greatly enhance the fault
diagnosis capabilities of the various test and
maintenance routines.







Then,The Hardware

The hardware in a PRIME 200 system has
three goals in life: give the software a conven-
ient place to do its exercises; interface simply
and economically to a wide range of real-time
environments; and do it all with unquestioned
reliability.

Basic Specs

The PRIME 200 is a fully parallel, 100%
microprogrammed, 16-bit computer. Its MOS
memory has a 750 nanosecond cycle time and
is expandable in 8K word increments to 32K
words. The instruction complement includes
118 instructions, 15 of which are memory
reference instructions for fast, efficient data
handling without time-consuming register
housekeeping (e.g., a memory-to-register add
requires only a single word instruction).

The processor includes such standard fea-

tures as direct, indexed, and multilevel indirect

addressing in both sectored and relative
modes; 64-level, vectored priority interrupt
system; fully recursive, and push-pop stack
processing capabilities; byte parity on all data
paths; eight-channel DMA; asynchronous
serial communication interface; and
programmer’s control panel.

3
REQUIRED

PRRITY- PER BYTE CHECKING ON EVERY
DATA PATH AND 1N EVERY REGISTER

The computer is housed in a 10% inch high
chassis which provides ten slots for printed
circuit boards. The entire central processor
is fabricated on a single board and can be
inserted in any slot position. Similarly, a
complete 8K word memory module is con-
tained on a single board. The remaining eight
slots are used for additional memory, I/O
controllers, user-designed interfaces, etc.

The Computer in more detail
Microprogramming

The PRIME 200’s instruction complement
isimplemented in a microprogrammed read-
only'memory. This control technique, which
can be thought of as a special-purpose micro-
processor within a general purpose computer,
utilizes “horizontal” microprogramming for
optimum speed and efficiency. A 64-bit micro-
instruction format allows a large number of
functions to be controlled by a single micro-
word. This minimizes the total number of
microwords, and thus the total time needed to
decode and execute the software instructions.
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Since the microprocessor’s operation is
overlapped with main memory, the PRIME
200is ideally suited to executing memory
reference instructions (which in typical appli-
cations occur 70 to 80% of the time).

In addition to optimizing the computer’s
performance, microprogramming also pro-
vides an open-ended design in which addi-
tional instructions, various diagnostic
capabilities, and extensions to standard
features can be easily implemented.

HICRD PROGRANMED COMNTROL UMIT
ACOHPOTER Wit A CoMPUTER

Error Detection

The reliability of data within the PRIME 200
is monitored by the most comprehensive
parity checking scheme ever implemented
in a small computer. Every byte of data on
every data path in the processor, on the back-
plane, in every register, in every memory
location, and in all I/O device controllers is
checked for parity. In short, any time informa-
tion moves anywhere in the computer, its
parity is checked on a byte-by-byte basis to
assure its reliability. Asaresult, the useris
instantly aware of any condition that could
cause erroneous processing of data and appro-
priate corrective action can be taken under
software control.

In the event that a system failure has
occurred, microdiagnostics are available to
trace the fault toits functional level.

MOS Memory

Semiconductor memory technology offers
important price/performance advantages that
make it the logical choice for the PRIME 200.
The conservatively rated MOS memory in the
PRIME 200 gives the user a combination of
high-speed (750 nanosecond cycle time), high
density packaging (complete 8K memory ona
single board), and low power consumption
(full 32K memory operates with system’s
basic power supply).

Packaging

Unique physical packaging and mechanical
design features contribute to the computer’s
outstanding reliability and ease of use. Basi-
cally, a PRIME 200 computer consists of just
four elements: a chassis with 10 slots for
mounting processor memory and various
controller circuit boards, a control panel, a
controlled impedance backplane for intercon-
necting the circuit boards, and a power supply.
There are no reserved slots in the chassis; any
circuit board can be inserted in any slot. To
simplify servicing, the power supply, back-
plane and control panel are designed as plug-in
modules that can be easily removed and
replaced if necessary.

Printed circuit construction is used through
the computer. In fact, with the exception of the
wires feeding power to the cooling fans, there
isn’t an inch of wire in the entire computer.




Interfacing

Simple, low-cost interfacing provided by
PRIME's input/output, communications, and
analog/digital interfaces is further enhanced
by two general-purpose interface boards. One
board combines standard PRIME bus inter-
facing logic with a wire-wrap pin section,
giving the user a simple and low-cost means
of fabricating specially designed controllers.
The other is a compatible interface board
which provides direct hardware connection
between the PRIME 200 and any Series-16
controllers.

Input/Output

As a standard feature, the PRIME 200 con-
tains a programmable, eight-channel, direct
memory access ([DMA) processor to facilitate
block transfers of data directly between the
memory and various device controllers. Any
channel may be assigned to any device under
program control; there are no hardwired chan-
nel assignments. Any number of device con-
trollers can be attached to the PRIME 200 and
any eight can operate in the direct memory
access mode simultaneously.

In addition to DMA block transfers, the
PRIME 200 also handles direct single-word
transfers between device controllers and the
main arithmetic register in the processor.

Interrupts

Interrupts can be handled via a standard
party line interrupt technique which causes
a program jump to a fixed location in memory,
or they can be handled by a 64-level vectored
priority interrupt system which allows inter-
rupts to be vectored to any memory locations
the user desires. All interrupts can be armed
and disarmed, singularly or in groups, under
program control.

Peripherals

From an ASR 33 Teletype to high-speed,
fixed and moving head disks, PRIME supplies
a comprehensive and expanding range of
peripherals for data entry and storage. To
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support these devices (summarized in fol-
lowing table) PRIME has developed a serics

of powerful device controllers. For user con-
venience, the teletype, paper tape reader, and
paper tape punch controllers as will as real-
time clock are all packaged on a single board.
A moving head disk controller supports up to
four disks and a fixed-head controller supports
two disks. Each disk controller occupies a
single board and each provides programmable
vectored interrupt capabilities, programmed
I/O and DMA. Within the computer system,
aTTY interface handles EIA compatible
devices with speeds up to 9600 baud.

Fixed Head Storage File

Provides random access to 128 Kor 256K
words with an average access time of 8.7
milliseconds and a transfer rate of 4 micro-
seconds per word.

Moving Head Disk Cartridge File

Handles standard 2315 cartridges and pro-
vides random access to 1.5M or 3.0M words
with an average seek time of 70 milliseconds
and transfer rate of 10 microseconds per
word.

Paper Tape Reader and Punch

Reads 8 channel fanfold tape at 200 cps, and
punches fanfold tape at 75 cps.

Teletypes

Model 33 ASR, Model 33 KSR, and Model
35 ASR




A closerlook at performance

Software is the key to the PRIME 200’s per-
formance. Raw computing speed orisolated
hardware instruction times tell only a part of
the story. It’s how efficiently the software uses
these resources to get your job done that really
counts. The following examples illustrate a
few of the many factors that contribute to the
PRIME 200’s outstanding on-the-job
performance.

Example 1: Extremely Flexible Macro
Assembler

The advanced design of the PRIME Macro
Assembler permits macro calls to be defined
for optimum user convenience. For instance,
any of the following calls can be used for the
MOVE macro.

Macro Call

MOVE 1 WORD FROM A TO B
MOVE 1 WORD TO B FROM A
MOVE FROM A TO B, 1 WORD
MOVE INTO B, 1 WORD FROM A

Macro Definition
MOVE MAC WORD, WORDS, (FROMJ;
=2, (TO] =3, (INTO) =
[F(<1>.EQ.1)LDA<2>;
STA<3>:GOTO&X
LDX<1>,1
LDA< 2> —1, 1
STAX3 =211
IRX
JMP * —5
&X ENDM
Example 2: Single-word, memory reference
instructions for greater efficiency and
programming ease
Compare the number of instructions
needed (and thus the total execution time) to
ADD A, B, and C on the PRIME 200 vs. the
number needed using general register logic
common to several competitive systems.

PRIME 200 Competitive Systems
(using memory (using general
reference logic) register logic)
STA TEMP 1 STA 1, TEMP1
LDA A STA 2, TEMP2
ADDB LDA 1, A
ADDC LDA 2,B
STA RESULT ADD1,2
LDA TEMP 1 LDA 1,C
JMP BACK ADD1,2
STA 2,RESULT
LDA 1, TEMP1
LDA 2, TEMP2
JMP BACK
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Example 3: FORTRAN Compiler Generates
Optimized Code

The following expanded output listing high-
lights the power and efficiency of PRIME's
FORTRAN. Line 117 shows the direct use of
index registers. FORTRAN statement 250
illustrates the efficiency of generated code for
atypical DO loop. FORTRAN statement 260
shows the use of intrinsic logical functions.

250 DO 260 | = ONE, THREE
LINK 4250

112 LDA ONE

113 STA |
CUFD(I) = XNAM(l)

114 LDA |

115

ADD XNAM
116 STA 000000
117 LDA XNAM 1
120 LDX | 1
121 STA CUFD .1
IF (TSET) HOMUFD(I) = CUFD())
122 LDA'T
123 SNZ
124 JMP 000000
125 LDA CUFD 3
126 STA HOMUFD |
LINK 000124
260 CONTINUE
127 LDA |
130 AOA
131 CAS THREE
132 JMP 000135
133 JMP 000113
134 JMP 000113
270 DSKRAT(IW+1) =
LDA IW

ADD = 'DAC DSKRAT'

STA T$1000

LDA IB

ADD ='DAC TUP-I'

STA T$1001

LDA" T$1000

ERA*T$1001

145 STA* T$1000
CHRAT =.TRUE.

146 LDA ='000001

147 STA CHRAT

RETURN

135
136
137
140
141
142
143
144

XOR(DSKRAT(IW-1), TUP(IB) )



Reliability; Mamtenance, Service

One of our goals in designing the PRIME
200 was to make it the most reliable computer
available for a broad range of application envi-
ronments. A "turn it on and forget it” kind of
reliability that’s absolutely essential in real-
time applications.

The PRIME 200's reliability starts with the
basic design of the computer itself. The sys-
tem’s architecture is based on proven design
concepts which have demonstrated their reli-
ability through millions of hours of usage.
There are no hidden surprises and no unpre-
dictable performance parameters for our cus-
tomers to uncover after their machines are
installed. Closely related to the basic design is
its implementation. Reliability is built-in to
the PRIME 200 through conservative, worst
case component specification; rigid, incoming
component quality control; big board construc-
tion; controlled impedance backplane and
circuit boards; and a packaging system that
eliminates all discrete wiring.

The next step is to insure the integrity of the
computer’s operation through a system of
error and fault detection features. To this end
the PRIME 200 provides such features as byte
parity checking on every data path and
memory location in the computer; completely
interchangeable circuit boards, allowing
boards to be swapped among slot locations to
help localize hardware and software faults;
and microdiagnostics for tracing hardware
faults to their functional level.

Finally, once a faulty component has been
identified, the useris given several options for
repairing it. In those applications where even a
few minutes of down time can be disastrous,
the PRIME 200’s modular packaging permits
any component to be quickly replaced simply
by unplugging it and plugging in a spare. A
faulty processor, memory module or power
supply can be replaced by the user in less than
aminute.

In cases where time is less critical oritis not
practical to stock spares, the user can have
repairs made at one of PRIME's strategically
located repair depots, or he can use our express
service arrangement with major airlines for
same-day delivery of parts to any major city
in the country. And, of course, trained field
service engineers are available for on-site
maintenance.
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Fully supported systems

For the end-user who wants a fully operational
system installed, checked out and ready for
application software development, PRIME
offers a unique approach to packaged system
support.

A series of fully supported systems provide
all of the individual benefits of PRIME hard-
ware and software plus expert installation,
testing, documentation and demonstration of
system operating parameters at the user’s site
by PRIME system support specialists. By pur-
chasing a fully supported system, the useris
free to concentrate on his particular applica-
tion requirements while PRIME assumes full
responsibility for system installation. And
we guarantee the performance of the system,
both hardware and software, for a full six
months after the system is installed.

PRIME means first. First in quality. Firstin
reliability. First in value. The name fits our
objectives perfectly.
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PRIM 1£200) Hardware ‘peciﬁcaﬁons

" The Central Processor:

Parl/tyr?sr byte onall internal translars
L logic throughout. .

16-bitword length .

118 instructions, including 15 memory reference instructions, -
Integral Birect Memary Access processor,

Birect, indexed and Indirect(in both relative and sectored modes!l
addressing,

Pawer moniter, power failure interrupt option.

Push-popand recursive stack processing. -

32 addressable hardware registors.

Dauble precision arithmetic.

Hardware multiply/divide,

Autematic program loading,

Real-time clock option.

100% micropragrammed fogie.

B4:level veotared priority interrupt system.
Unimplemented Insrrucl:un vectorad Irap

MOS Memory

750 hanosecond cycletime.

Parity perbyte.

Madularly nxpandable 10 32K wirds.
Battary standby pmvaropi:on
Imwml ut -

Byte, ward and muiuwurﬂ transfers,
/0 data rates up to'1 megaward.

110 biis handles 64 davices

ElA compatible, setial interface handles devices with speeds upte. =

| GRB0 baud

Byte patity on all 110 transfers.

Peripherals

Fixed-head storage file provides random a
wards with an avarage access time: of 8.7 millis

rata of d4microseconds perword.

Moving-head disk cartridge file handles standard 2315 cadndges

s to 128K or256l<
seconds and atransfer

- and provides random access o 1.5M or 3.0M wards with an avera

seek tinr'rnjeol 70 mithsecﬂndsand a transfer rate of 10'microsecon s
arwe
egger tape reader and punch reads s ht—channel fan-fold lapeal
¢ps and punches fan-fold tape at 75.cps. &
Model 33 ASH, 33KSR and 35 ASH teletypes.

Fac Irgg
ackagin permlts entire r.emral processor to be
fa ricated on asingle circuitboard.
Acomplete BK MOS memory module is contalned on asingle
circuitboard,
‘The PRIME 200 chassis provides 10 slots for mounting the
rocessor, memory and contraller circlit boards;
lere are no reseived slots in the chassis; any board can be
inserted in any slot:
Modular; plug-in packagirig is used throughout the PRIME 200,
Plug-incomponents includs the processor, memory modules,
Interfaces, controlled |rnpadance backplane, coritrol ﬂanal 3
.and powersupply,
PhEsical and Electrical Requirements
E 200 chassis measures 102" Hx 19 W x 20"D.
A chassis with power supply, processor, one memary and one {[e]
controller board weighs 70 pounds,
The systemn operates on 147 VAC: 50-80 cycle (230 VAC optional),
RFrime Hardware Conligumlur
Anal Digital
Analgg? to d|lggllai differential Input subsyslem
High-level, sofid-state differential signed multiplexer.
Handles tp to 64 channeals.
11.bit plus sign digitization,
Programmable Input range of 010/, #2/ %5, «10 volts full scale,

Operates in programmed 1/0 or DMAmodes.

Input/Output

GCP Output Control Fulse
SKS: Skip if Set

INA- InputtoA

OTA Oltpul fram A

INSTRUCTION COMPLEMENT

Instruction Complement

: gﬁ‘g&?ﬁmm I1SI Idput Serial Interface toA
CRB Clear B 081 Qutput Serial Interface from A
CAL Clear Long (A and B) SMK Set Interrupt Mask
LDA Load A Control
i
LOX Load Index _ !

STX Store[ndex SCB.  SetG-Bit
IMA Interchange Memory and A RCB | Reset C-Bit

XFA . Index from A

IAB - Intarchange A and B
XFB. ' Indexfrom B

XCA Transfer A to B'and Clear A

XCB Transfer BtoA and Clsat B XES.  Index from S
CEA Compute Effective Address XEX Index_im X 2
At ioatic 3 SGL  Enter Single Precisiof Mode
- ADD. Adct M AN ’ DBEL  EnterDouble Pregision Mode

EMCM Enter Machine Check Made

e g A LMCM Leave Machinie Check Mode

(AORALdONG oA " RMC ResetMaching Check

AZA Add Twoto A P
R ST E165  Entar16K Sector Addressing Moda
SO SHblrastOne froarA 395 Enter 32K Sector Addressing Mode

52A Subtract Two from A- .
ACA AddC-Bit toA ¢ E32R EﬁtarS?l(RefativeAddressmg

: % Mode
S CmemBCattegif  gve M
SSM Set Sign Minus- =i anng ialnoss
CHS Change Sign ‘Logical
TCA Two's Complement A ANA Andto A
PIM: Position tor Integer Multiply. - ERA Excliisive o to A
PID  Position fof Integer Divide JGMA Complement A
MEY Multiply. LEQ ' Gonvert A=0toTrue
DIV Divide LNE ‘ConvertA = 0 to True

LLE ConvertA = Oto True
LGE ConvertA = 0 to True
LLT ConvertA = Oto True
LGT ConvertA = OtoTrue

QLD Double Precision Load
DST Double Precision Store
DAD Double PrecisionAdd
DSB Double Precision Subtract

Interrupt
ENB . Enable interrupt
INH_InhibitIntertipt

ESIM Enter Standard Intértupt Mocla

Transfer and Skip

IMP “Unconditional Jump:
JST  Jumpand Store P+
SKP.  Uncanditional Skip:

EVIM Enfer Vectored intarupt Mode RS Increment, Replace Memory and
CHI ‘Clear Highest Internipt . Skip

INK Transfer (Input) Status Keys to A SIRX O Increment, Repiace Index and
OTK' Transfer (QutputyA to btalus Keys . 8kip

Shift DAX  Decrement Replace Index and
ALL A Left Logical Skip

ARL ARight Logical
ALR A Left Rotate

| ARR-A Right Rotate

ALS ALsHShilt

ARS A Right'Shift

LLL Long Left Logical
LRL Long Right Logical
LLA Long Left Rotate
LAR Long Right Rotate

_LLS Long Left Shift

LBS Long Right Shift

Shift )

MNAM Normalize

SCA Transfershift Counterto A

Byte Manipulation

ICA” Interchange Bytes of A

ICL Interchange Bytes of A and

- Glear Left Byte

ICR " Interchange Bytes ot Aand
' ‘Clear Right Byle

CAL Clear Left Byte of A

CAR Clear Right Byte of A

CAS . ‘Comparse AWith Mémary
CAZ. Compare Awith Zero
BPL  SkiponAPlus ;
SMI— SkiponAMinus
SZE ‘SKipenAZero
SNZ ' Skip'onANotZero
86T Skipon AGrealer Than Zero
SLE SkiponA Less thanor Equal
toZero -
SLZ - Skip onABit 16 Zero
SLN SkiponABit160ne
SASn SKiponABitn Set
SARN SkiponABitb Resst
SSC Skipon C-Bit Set
RC  Skip'on C-Bit Reset
SMCS Skip onMachine Check Set
SMCR Skip on Machine Check Reset
558 Skip on Any of Sense Switches
1-4 Sat _
SSH  SkipanNone of Sense Switches
1 1-4 Set
S8n - Skip.onSense Switchn Set
5Rn° Skipon Sense Switch n Reset

S =173 PROGESSOR /
PRIME 200 CONFIGURATOR ; =
' ElA - MICAE-
o3y — | SERIAL = PROGRAM
4 - "l INTERFAGE o
MOS MEMORY 1 STORE
8K 8K K 8K - ¥ REGISTER I [ M REGISTER _
CONTROL
“PANEL
} - MEMORY BUS -
) Y : : I/0 BUS
COMMUNICATIONS - DEVIGE CONTROLLERS ANALOG ' i Ay
L 3 . ? : DISK CONTROLLER: TIME SPEED
CONTROLLER ; SUBSYSTEM y CLOCK | CONTROLLER
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12200 Software Summary

Disk Operating System >
System file management featlires include

multiple directories and multiple volurme con-- -

trol and file access methods.
The entire! Nis_k Operating System is written

in FORTRA| :
DOS funections as a batch eperating system,

‘providing'automatic job and data stream

routing by:storing cemmand sequences”
g by storing ¢

‘onadisk:

Diskfiles are canstructed with forwardand
backward ?ointers{o_prevenl accidental loss!
of onefile from snowballing into multiple
losses: . . g s
Files are addtessed by name rather tharn

- absolute location.

DOS supports compressed ASG{I'ﬁ!eé,

~ Real Time Operaung\SYalem

RTOS is acompact, multipragramming
operating system that sehedules precessor,

maln-memory and disk memary. resaurces for

optimurni control of application programs
executed ina real-time-environment,

'RTOS is available [nmemory-only and

memory/disk ecnfigurations,
RTOS provides interrupt handling; multipro-

gram scheduling, simultaneaus input/output -

and general supervisary functions.

DOS can run under cantrol of RTOS, and
conversely, real-time systems.can be

under DOS; S .

RTOS is supporied tgr a complete setof utifity,
debugaing: and /0 device testprograms;

Stand-alone Systems

‘Stand-alone systems are supported with

axactlythe same Is_irégu_age translators, /O
controllers, and loaders as larger operating
system configurations, :

- FORTRAN IV

The compiler executes inonepassand pro-

.duces highly optimized code.

The source language is ANSlextended
FORTRAN plus other extensions derived
from the proposed Instrument Society of
America FORTRAN for.control applications.
Source language extensions include
embedded logical functions such as AND,
OR, NOT and XOR; run-time trace; octal
constants; and an extended supportlibrary.
Macro Assembler . .~ =

Amajor improvement insymbalic language
processor design, FRIME's macro assembler
offersasimple, re_t_powi_arful means of ger-
erating applicdtion-oriented macro
statements, SE

The assembler features pseudo-ops for
assembly, listing, and loader control; symbol

“and data definition; storage allocation; pro-

gram linking ;and conditional assembly.

Desectorizing Link-loader!

Relocatable or absolute program modules
froma PRIME language translator may be
loaded, linked and botind with the link:loader.
Cross-sectorreferencesare automatically
desectorized and literals, links and tem-
poraries are optimized. "
Thelink-loader saves the loader table for fast
symbolic debugging.

DOS can be used to save and restore partial
programloads,| S A
Edit and Debug Resources b

A full-context editorprovidesiine-by-line
and character-by-characterediting and auto-

- matie execution ofistring buffers for multiple
-changes of the same text throughout a

progar. :
A bulkmedia canverter provides editing and
transcription resaurces for handling large
volumes of data, ' ot
Debugging aids include an interactive trace
routine for examining, patehing, tracing, etc..
Input Output Contrel System

The I0CS is a systern of stream control rou- |
tines and device drivers which provide device -

 independence for user prodrams and cen:
~tralized I/0 control for all systerms software,

A unique lOCS feature s the provision for
squr_cejife-editing and merging.

Support Library : .
The supportlibrary includes /0 conversion
and driver packages. and standard and .
extended math funcfions. i

The FORTRAN support library provides for- ¢

" matted |/0, encode and decode statement

translatars, and list processing functions.
The extended I/O driver library proyides both
interruptdriven and gusued reguest device
handling. L

Verification and Maintenance 7
Thorough verification routines are provided
for the PRIME 200 and each ol its peripheral
devices. Special processor features, includ-
ing non-functional tests and micro diagnos-
tics greatly enhance the faultdiagnosis capa-
bilities of the varioustest and maintenance
routines. 3

- Prime S__oﬂwa_ré Gonfiguratar,
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