


The Rank Xerax 530 is a low-cost, mcroprogrammed, Rank Xerox  530features allow the user t o  getthe job 
16 -b~ t  computer for  both sclentlflc and commerc~al done In the most efficient and productive way Standard 
appllcatlons features include memory protection, sixteen ~ n p u t l  
Software for the Rank Xerox 530 IS compatible with output channels on a separate 110 processor, SIX general 
that used on the highly successful Rank Xerox Slgma 3 registers, extended arlthmetlc, comprehensive Instruc- 
computer Operating under the Real-T~me Batch tlons, automat~cfault detection, remote assistance ~n te r -  
Mon to r  (RBM), the530 handles mult~ple real-tlme jobs face, and much more Floatng p o ~ n t  and fleld addressing 
In the foreground whlle concurrently running general- nstruct~ons are optional 
purpose batch programmes In the background. Thls Multi-use capability, proven software, big-machrne 
complete set o f  proven, avarlable software Includes such features and hlgh ava~lab~llty at a low cost that's the 530 
versatile compilers as AN5 FORTRAN IV and RPG 
(Report Programme Generator) In addltlon t o  an array 
of servce routlnes and utilities 

*'XSFQX' and 'Sh7'ars wade mark  far empurers uwd u*&Y Ireanreby Radk XerexL~mtted, the owner cfthe trade mark'RankXerosr' 



Features 

~x 530 1s Ideal fo r the  small-computer user 
who needs thefunctlonal capablltres and features o fa  
b~g-computer system Operat~ng under the f~eld-proven 
Real-Tme Batch Monrtor (RBM), the Rank Xerox 530 
keeps a comblnatlon o f  real-time and general-purpose 
batch jobs runnlng at the same tlrne Enhanced relrabll~ty 
and m a ~ n t a ~ n a b ~ l ~ ~ y  features provide a level of system 
availab~l~ty whlch 1s unlque even rn the hlgher pr~ced 
systems When ~t comes t o  pr~celperforrnance, the 
Rank Xerox  530 1s In a class by Itself-here are some of  
the b ~ g  reasons why. 

k 
b _ _ . - _  __, , _ . _ _.. RBM has extensive 
user support servlces such as memory conservat~on, 
f ~ l e  management, re-entrant servlce routines, operator 
controls, lob accounting and system integrity 

. RBM prov~des concurrent batch- 
proces\ir\g ariu red- t~me capabil~ttes on a m~ntmal 
hardware conf~gurat~on - maxlmlses CPU utll~satlon and 
optlmlses pricelperformance 
Powerful processors and ut~l~t ies.  Under RBM, a wrde 
range o f  Industry accepted processors and utr l t~es are 
offered ~ncludng Extended Symbol, ANS FORTRAN IV, 
RPG, Sc~ent~fic Sub-rout~nes, DEBUG, and SORT 

Multi-bus -, -.- - . - access paths t o  the memory 
system wlth Independent asynchronous 110 processor! 
comb~ne t o  prow~de a t rue multi-bus system 
Multi-level intern* Slxteen standard Interrupts are 
provided w ~ t h  the system and are expandable In two  
groups o f  "" a total of 40. 
Real-t~me Two real-trme clocks are standard 
wrth selectable frequencies ~ncluding a user suppled 
frequencr -- --- 
M m f V  F n. Protects real-t~me programmes 
agalnst destruct~on or  alterat~on by an unchecked back- 

~ C r a l r t ? $  .s. Any o f  the SIX general reg~sters 
can be operated on by load, store, add, subtract, logical 

nr rnmnare lnstructlons 

Prov~des safe shutdown In event o f  
power ta~lure and resurnptlon o f  processing when 
Dower returns 

omF ,tructlon set A comprehensive rep- 
ertolre or lnsrrucrons t o  prov~de effect~ve and efficient 
use o f  the 530 hardware 
ik#i i?gp~tnt  ff l t irmet~c (01 tal) Prov~des increased 
ompuiattonal spmd ~ O ~ S ~ C I I L I I - I C  problems 
&I a d d w i n g  ( a p h n d ) .  Allows the address~ng of a 

f~eld o f  up t o  16  consecutive b~ ts  w thou t  regard t o  
e~ther  the locat~on o f  the f led  w~ th in  a memory word 
o r  t o  memory word boundar~es 



Large circc - - ~a rds .  Elim~nates a lirge number of 
cables, wlres, and connectors which can typically cause 
system failures 
Rank Xerox  assStprcgramme Prov~des at no cost t o  
the user remote ass~stance through a cornmun~cat~ons 
lhnk t o  the operator's console 
Error detect~on hardware,Automatically alerts the 
operating system so that approprlate recovery and/or 
logging can be initiated. 
Error logging and analys~s.Operating system logs all 
detectable hardware and software errors and saves the 
data for  further analysis. 
Dump analysts programme.Contents o f  memory can 
be dumped into a RADIdsc in order t o  show the 
environment o f  the system at the tlme of fa~lure 
M~crodragnost~cs. Implemented through the use of 
micro-programmed control memory, these diagnostlcs 
are ~mplemented in three parts load, basic processor 
and lnputlOutput processor tests. 
Lr sttc A set o f  comprehensive 
unlL U I ~ ~ I I U ~ L I L >  W I I I C ~  at c urb~gned t o  reduce the tlme 
required t o  ~ni t ia l~ze and Interpret fa~lure ~nformat~on 
used for  preventive and corrective maintenance 
Load and go system exerciser A stand-alone pro- 
gramme which provides a tool f o r  total system ver~f l -  



Hardware 

Introduction 
The hardware design for the Rank Xerox  530, imple- 
mented using LSI, MSI, and micro-programming tech- 
niques, is aimed at t w o  major objectives 
1 provide a highly reliable, multi-use system at the 
lowest possible cost; 
2 prov~de a maximum off lexib~l i ty and expandability 
Throughout, the Rank Xerox 530 design emphas~s has 
been placed on features that p rov~de effluent, concur- 
rent real-time and batch capabilities These features 
Include high-speed memory, multi-access paths t o  
memory complete system protectron, flexible 
addressing, comprehensive instructions, and a powerful 
interrupt system 
The Rank Xerox 530 is modular and can be eas~ly 
expanded in the field by adding memory, input/output 
channels, peripheral equipment and central processor 
options. 

Memory 
The Rank Xerox  530 memory i s  word oriented with 
each word consisting o f  1 6  b ~ t s  plus 2 parlty blts Memor 
cycle tlme for a 1 6  bit word is 800 nanoseconds 
Memory access time i s  only 480 nanoseconds Available 
In 8K word increments, memory can be field expandable 
from 8K t o  64K words in a s~ngle bank Multiple access 
paths t o  memory are provided through independent 
asynchronous 110 processors 



Memory access paths 
As shown In the diagram, there are three main busses in 
the system: the Memory Bus, the Unit Memory Bus, 
and the Internal D l 0  Bus. The memory bus connects 
the memory control t o  all memory modules. The unlt 
memory bus i s  used for memory addresses and data by 
all units that require direct access t o  memory with the 
exception of the CPU. The internal D l 0  bus provides 
control intercommunication between the CPU, ~n te r -  
rupt  system, External Interface Feature, IOPs, and 
Direct Memory Adapters (DMA). 

Rank Xerox 530 memory access paths 





Memory protect Power monitor 
The standard memory protection feature allows the Power mon to r  I S  another standard feature whch monl- 
monltor t o  prevent an untested background programme tors transient condltlons In the commercral power net- 
from accldentaily destroy~ngtheforeground A back- work whch  may cause unreliable operations The 
ground attempt t o  w r t e  or  execute lnstructons In the power mon~ to r  feature detects these cond~tlons and 
foreground, or  execute pr lveged instructions, trlggers causes e ther  a power-off o r  power-on Interrupt t o  
the protect n ter rupt  ~n t l a te  save o r  restore Note, however, that data may 

be lost from an actve 110 operation 
W t h  t h s  feature, general registers and interrupt status 
can be saved through the operatng system whch  pro- 
vldes the software t o  save and restore the system thus 
minlmsng lost dataand system down tlme 

Multilevel priority interrupt 
The Rank Xerox 530 provrdes 16 Interrupt levels as 
standard wrth the central processing unit Ten are re- 
served for  system use (clock Interrupts, power onloff, 
etc ) and 6 external levels are avallabe for user applca 
tons When an Interrupt occurs, ~ t s  source I S  identfied 
and ~ t s  pror l ty  In relaton t o  other currently actrve Inter- 
rupts IS determned rapldly and automatcaly by the 
hardware. Because these functrons need not be pro- 
grammed, lnterrupt routlnes occupy mlnimum space 
and require shorter executron tmes 
Three levels of control are provided by the interrupt 
system permlttngdynarnlc reassignment of prorlt les 
wlth complete flexrblity Each interrupt level can be 
ind~vrdually arrnedidlsarmed, enabledld~sabled or In- 
hlblted under programme control 
The Rank Xerox 530 can trlgger any Interrupt level wlth 
asingle instruction This feature 1s espec~aily useful when 
~t 18 necessary t o  w r t e  programmes t o  Interact wlth 
specla1 equ~pment that uses Interrupts, before that 
equipment is actually avarlable, slnce i t  allows small 
routlnes t o  stlmuate the speclal equpmerrt for  pro- 
gramme debuggng 
lnterrupt trlggerng 1s also useful In establsh~ng a hier- 
archy of rnterrupt responses A high-prlor~ty routlne 
can complete the urgent part o f  ~ t s  processng and 
subsequently trrgger a lower-prror~ty Interrupt t o  defer 
the less urgent part Thls technque permts faster 
servrcing of ~ntermed~ate-pr ior~ty Interrupts 

Keyboard printer control 
The keyboard printer control provldes a means o f  
connectlngthe local operator keyboard pr interto the 
Central Processor Addltonally, ~t prov~des a means of 
connecting aremote t e r m n a  v a  telephone n e s  t o  the 
CPU for remote asslstance 
The keyboard prn ter  control provldes all the Interface 
and control t o  operate the local operator keyboard 
printer Additionally, it provldes a communication 
Interface whch 1s independent of the presence or  
absence of any other communlcatlons equrprnent In the 
system The communrcatlons Interface IS used t o  ~rnple- 
ment the remote asslstance capablity of the 530 system 



oftware 

Introduction 
Rank Xerox  530 programming systems are completely 
compatible with tha to f the  ~ a n k ~ e r o x  Sigma 3 compu- 
ter. This field proven software reduces the user's oper- 
ating costs by greatly simplifying his programming and 
operating procedures. The user can focus his attention 
on the problem t o  be solved because the Rank Xerox-  
supplied programming system automatically perform 
many routine programme-writing functions and free him 
from concern with hardware details. 
W i t h  the 530, the user has the ability t o  expand his 
svstern in terms o f  memorv, oer i~herals and o~ t i ona l  

Operating systems 
Real-t~me batch monltor (RBM). RBM is a unique 
monitor for  a 16 -b~ t  machlne. I t  offers servlces and 
languages that are generally ava~lable only on larger 
computers. It takes maximum advantage o f  ~ t s  mass 
storage design t o  offer such features as concurrent 
operatlons, non-res~dent real-tlme programmes, fore- 
groundlbackground overlays, and the ability t o  u t ~ l ~ s e  
background memory when needed for  real-time pro- 
grammes (checkpoint). The RBM software co-ord~nates 
foreground and background workloads for maxlmum 

concurrency o f  operatlons and maxlmum throughput. 
As shown ~n the accompanyrng Rank Xerox  530 pro- 
grammlng systems dragrarn, the mon~ to r  prov~des a 
large complement o f  language sub-systems, handlers, 
ut~l i t~es,  and support routines. RBM requires only 4K 
t o  6K words o f  memory, although ~t Includes approx- 
imately 25,000 instruct~ons. It achieves t h ~ s  compactness 
by an elaborate overlay techn~que. The speed o f  R A D I  
disc storage where RBM res~des allows this monitor 
overlay techn~que t o  operate effic~ently and effect~vely. 

-, , ,  8 

features ~n order t o  meet h ~ s  growth requlrem'ents. 
For example, a minlmum Batch Control M o n ~ t o r  (BC 
system with 8K memory can be easily upgraded t o  a 
larger Real-T~me Batch Mon~ to r  (RBM) system. Follo 
ingthls, the mlnlmum RBM system can be easlly expa 
ed t o  the maxlmum RBM conf~gurat~on And process 
Illke ANS FORTRAN IV and RPG prov~de for an easy 

ansltion t o  larger Rank Xerox  computers 



- .  ~ical  RBM sewices 

Mnemonic 

*, MSEGLO 

I 

M:READ~M:WRIE 
I 

Name of Command Services performed 

Typical commands for RBM operator communication 
RBM provides a number of commands that allowthe operator t o  control the background process and selected 
port~ons of the foreground process. Following are typ~cal examples ofthese operator-communc~at~on commands. 

Command 
Foreground or 
background process Functions performed 

Segment load Calls In overlays In both background and C : C o n n ~ t  
foreground. 

Q:Pmgramme name 
Readlwrrte Read locates and reads a record on a spec~f~ed logical QbQueuoa programme 

dev~ce (In the case of the RAD, a d~ct~onary  IS accessed). 
Wr l t e  wrltes records on a spec~f~ed log~cal dev~ce (In DE:Pebug 
the case of the RAD, a d~ct~onary  IS accessed). 

Foreground 

Foreground 

Background 

Allows operator t o  trigger a real-time process. 

Allows operator t o  call in aforeground programme for 
execution. 

Allows operator t o  initlate operation of the 
Real-Time Debug programme. 

Control Positions sequential files (e.g., RAD and 
magnetic tape). 

Foreground Allows operator t o  force termination of a nonresident 
foreground programme. 

Checkpoint1 restart Checkpo~nt allows all background 110, t o  be FG.Foregrawnd 
completed, at wh~ch  p o ~ n t  ~t saves machine context 
and transfers entlre background t o  the RAD 
Restart reads the prevlous background back Into 
memory, and restores mach~ne context. Background 
processing IS restarted at polnt o f  checkpo~nt. 

Foreground 

Background 

Allows a background programme that has been assembled 
and debugged t o  be transferred t o  the foreground. 

Allows a background programmeto modify a system 
RAD file. System files cannot be modified except 
through use ofthis command. 

Communications handler Handles communications 110, accumulating data in 
unique buffer areas for each input line and directing 
output t o  proper output line. Recognizes and 
responds t o  communications control codes. 

KP:Keyboardf p r~n te r  Background 

Background 

Load 

Reserve peripherals 

Assign a peripheral 

Background 
Calls In aforeground programme from the RAD for exe- 
cutlon Programmes are loaded and executed In the order 
In whlch they are requested. Via thrs command, one X Abart Background 
foreground programme can ~nlt late another 

DM:Dump hitemoty Background 

~ed j ca tes  a specified peripheral fo r  use by real-time 
programmes only. 

Relates a logical I 10  u n ~ t  t o  an actual (physical) 
peripheral, o r  t o  a part~cular RAD file. 

DS:Dev~cesubstrtut~sn Foreground or 
background 

Rkke rno te  arm Background 

Tells the Monitor t o  begin reading control commands ' . 

from the keyboardlprinter. 

Temporarily suspends the current background 
programme. 

Causes background programme t o  resume 
execut~on. 

Aborts the current background programme. 

Causes a spec~f~ed portion o f  memory t o  be wrltten 
out t o  a selected diagnost~c peripheral. 

Changes the device address from its SYSGEN 
assignment. 

Permits dial-up connections for remote field- 
engineeringtrouble shooting. 



far be* r d - t h e  BRA bedqreund use& 
Certain bas~c characterist~cs of RBM contr~bute equally Extensive RAD and d~sc management capab~litles, n -  
t o  both real-time and background (batch) operations cludlngan Editor, are provided. All f~les are addressed 
For example: by f ~ l e  name, not by absolute locat~on. Files can be 

wrltten in several modes. compressed or  expanded, 
sequent~al o r  random. Var~ous levels o f  W r t e  protection 
can be spec~fied for  any named file 
Full overlay services are provided. All types o f  pro- 
grammes-real-t~me, system, and batch-can be seg- 
mented into an overlaid tree structure, segments are 
then called Into coreand d~smlssed as needed Absolute 
and relocatable loaders provide for specificatton of 
these overlay structures RADld~sc speed allows t h ~ s  
techn~que t o  be used w ~ t h  l~ t t le  loss In eff~c~ency 
A System Generat~on (SYSGEN) fac~lity allows the user 
t o  generate an operatlng system tailored t o  his own . 

nstallatlon. 

RBM inputloutput is devlce-~ndependent All 110 com- 
mands may be directed t o  a log~cal 110 unlt: actual assign- 
ment of logical 110 un~ts t o  phys~cal dev~ces (I~ne 

m 
printers, teletypewriters, card equipment, etc.) IS under 
control of system generatlon (SYSGEN) as well as the 
operator. Therefore, no programme need be depend- 
ent on a particular configuration o f  peripheral units 
A Real-Time Debug package allows debugg~ng of fore- - 
ground o r  background programmes wlthout compro- 
m ~ s n g  the security o f the  foreground area thus greatly 
reduc~ng programme checkout t ~ m e  
Core-resident publ~c lhbrary facll~ty allows any user o r  
system library routlne t o  be permanently Imbedded In 
the res~dent operatlng system 
Memory-Protect feature assures system integr~ty Real- 
tlme programmes, as well as the operatlngsystem Itself, 
are completely protected from batch jobs Pr~v~leged 
lnstructons can oniy be executed In protected memory 



tor real-timeGTers 
In atypical foreground/background processing environ 
ment, foreground tasks are assigned ~ndiv~dual  prlorlty 
levels and subsequent scheduling 1s done by hardware 
w~ thou t  the need for programme lntervent~on Real- 
tlme operations dre facllltated by the following RBM 
features 

For background users 
Real-t~me programmes can be e~ther  resident o r  i o n -  The following RBM features are o f  spec~al value t o  back- 
res~dent; ~f non-resident, they are called 11 and released ground (batch) users. 
as requ~red 
Real-t~me programmes can be initiated by external 
events, by the operator, by request from the batch job 
stack, o r  by a real-time clock 
Real-t~me programmes can Intrate other real-t~me pro- 
grammes o r  background jobs, and they can communlc- 
ate vla common areas 
Mult~ple real-t~me tasks can be processed concurrently 
Re-entrant monitor servlces and publ~c library are ava~l- 
able t o  the real-t~me user 

Checkpol i t  capabil~ty makes background memory ava~l- 
able t o  aforeground programme that requires more 
core than I S  normally allocated t o  the foreground area 

Per~pherals can be ded~cated t o  real-t~me tasks 
Character-Or~ented Commun~cations (COC) handler 
IS prov~ded for use w ~ t h  data comrnunrcations devices 
uti l izng both half-and full-duplex Ihnes. 
I10  queue~ng and task d~sm~ssal providing complete 
system ut~l isat~on 

A job account~ngfac~l~ty prov~des a runnlng log o f  system 
u t ~ l ~ z a t ~ o n  and a permanent log o f  u t ~ l ~ z a t ~ o n  by name 
and account 
Batch jobs will run cont~nuously w ~ t h  I~ t t le  or  no oper- 
ator ~nventlon 
Language subsystems ~nc lud~ng ANS FORTRAN IV, 
EXTENDED SYMBOL and RPG are provded, as well as 
per~pheral handlers, utrl~ties, and support routines 
Temporary scratch f~les In the RAD are ava~lable t o  the 
background programme. 



Reliability and maintainability 

Introduaian 
T o  provrde a high level of availabil~ty, a comprehensive 
set of features is ~ncluded in the Rank Xerox 530 for 
fault detection, recovery, logging, and dlagnosis Ex- 
tensivefault detection circuits are provided throughout 
which Include such features as parity checking on ad- 
dress and data ~nformation for maln memory operations 
as well as for  read-only memory used In the micro- 
~nstructlon control logic, ~nternal and external interface 
timeouts; checking of IOP data paths, and many others 

Fault register 
A unlque hardware fault register is also prov~ded wh~ch  
automatically collects fault status and alerts the monitor 
(e g , RBM) via the machlnefault interrupt Once the 
monitor has retrieved the contents o f  the fault reg~ster, 
approprrate subroutine can be called on t o  perform 
recovery and logging procedures The fault reglster 
contalns status whlch both isolates the faulty unit and 
~dentif~es the specific nature of the fault. In addition, the 
contents of the fault register may be displayed on the 
processor control panel 

Error log 
An error log file (such as under RBM) can save a history 
o f  all fault occurrences includ~ng those reported by the 
fault register, by input-output status, as well as various 
software checks The error log is a powerful tool In the 
early identification and repair o f  intermittent problems 
before they lead t o  catastrophic results The error log 
can be accessed In various ways both locally at the slte, 
and by experts located remote f rom the system but 
connected t o  it by means of a communications interface 

Remotc 1 

Every ~ y s t e m  WIII ue provided wlth, at no cost t o  Lrle 

user, a special remote troubleshoot~ng communication 
interface independent of any other communicatlons 
equipment. T h ~ s  enhances system availabil~ty by allowlng 
dlagnosis of the error log t o  proceed s~multaneously , 
with system operatron, o r  by enabllng a d~agnost~c 
sessron t o  be conveniently scheduled so as not t o  pre- 
empt user's tlme. These functions can be accompl~shed 
as a low-priority background job. 



Rgm~tte assistance communications interface Diagnostic programmes 
In addltlon t o  the error log as a dlagnostlc tool, there are 
three baslc levels of d~agnostlc programmes prov~ded 
for the Rank Xerox 530 
The f~ rs t  level I S  a "mcro-dlagnostlc", which tests the 
basc data and control paths Ths  dagnostlc 1s per- 
manently stored In read-only memory and 1s nltlated 
automat~caly as a part of the load sequence Faults de- 
tected durng its execution are clearly displayed on the 
processor control panel 
The second level 1s a set o f  unlt diagnostics whch have 
as thelr objective fault solatlon t o  the smallest set of 
replaceable elements These are prov~ded for the CPU, 
memory, IOPs, and each peripheral Spec~al test instruc- 
tlons and features are provded that asslst in the so-  
atlon process 
The thlrd level is a system exerclser. 

- 

T 

I 

System exerciser 
A system exerclser IS provlded whlch activates unlts in 
the system In order t o  ver~ fy  t h e r  proper operation o r  
t o  rapldly converge on a unlt wh~ch 1s exhib~tingsubtle 
or  Infrequent fault characterstics 
The error log, unit diagnostics, and the system exerclser 
make use of ~mproved user Interface protocols, and all 
[nay be accessed o r  controlled remotely as well as locally. 

I 

I 

I 

1 
1 

. . 
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Reliability and maintainability 

~ d e  a hrgh level ofava~lab~lity, a comprehens~ve 
set offeatures is Included In the RankXerox 530for 
fault detect~on, recovery, logging, and d~agnosis Ex- 
tensive fault detect~on clrcults are prov~ded throughout 
whtch rnclude such features as partty checkrng on ad- 
dress and data rnformat~on for main memory operat~ons 
as well as for read-only memory used In the mlcro- 
~nst ruc t~on control log~c, Internal and external Interface 
tlmeouts, check~ng o f  IOP data paths; and many others 

Fault register 
A unlque hardware fault reg~ster IS also prov~ded wh~ch 
automat~cally collects fault status and alerts the monltor 
(e.g , RBM) v ~ a  the mach~nefault Interrupt Once the 
mon~ to r  has retr~eved the contents of the fault reglster, 
appropriate subrout~ne can be called on t o  perform 
recovery and logg~ng procedures The fault reglster 
conta~ns status which both ~solates the faulty unlt and 
identifies the specrftc nature o f  the fault In addrtron, the 
contents o f the  fault reglster may be d~splayed on the 
processor control panel 

Error log 
An error log f~ le  (such as under RBM) can save a hrstory 
of a fault occurrences ~nc lud~ng those reported by the 
fault register, by input-output status, as well as varrous 
software checks.The error log is  a powerful tool  In the 
early ~dent~frcation and repair of lntermttent problems 
before they lead t o  catastroph~c results The error log 
can be accessed In varlous ways both locally at the site, 
and by experts located remote from the system but 
connected t o  ~t by means of a communlcatlons Interface 

Remote assistance 
Every system W I I  be prov~ded w ~ t h ,  at r ~ o  costto the 
user, a spec~al remote troubleshoot~ng communlcatlon 
rnterface rndependent o f  any other communrcatlons 
equpment Th~s  enhances system ava~lab~lity by allow~n 
dragnos~s of the error log t o  proceed simultaneously 
w t h  system operation, or  by enabl~ng ad~agnost~c 
sesslon t o  be conveniently scheduled so as n o t t o  pre- 
empt user's t ime These funct~ons can be accompl~shed 
as a l ow-p r~o r~ ty  background job. 



Applications 

Irrtredudon 
The Rank Xerox 530 performs best In situations that Most users take advantage o f  both the real-tlme and 
demand the most from a computer In a multl-use en- batch capabllltles, RankXerox helps them do  thls by 
vlronrnent. It provides fast response t o  such real-time prov~d~ngto ta l  hardwarelsoftware support, rnclud~ng 
events as controlling machinery or  processes and mom- the powerful Real-Tlme Batch Monltor and versat~le 
torlng and gu~d~ngexper~rnental procedures. A t the  comp~lers such as RPG and ANS FORTRAN IV, 
same tlme ~t provldes a powerful batch processing 
capab~llty for  a number of d~fferent busmess, sclentlflc 
and spec~allsed appllcatlons. 

Hundreds o f  Rank Xerox  multr-use systems, at work In , ,, ., , ,, ,,,, ,, , ,  Englneerlng, Clrcult Deslgn and 
appllcat~ons s~ml lar to  thoseshown here, have estab- Analysls, Stat~st~cal Analys~s, Forecasting, Inventory 
llshed Rank Xerox as the world leader In the real-t~me Control, Arch~tectural and Consulting Englneer~ng, 
comput in~f~e ld .  The Rank Xerox 530 offers the low- Payroll Arrnunts Receivable, - 
cost computer user the power and versatlllty whlch 
such appl~catlons requlre Physiolog~cal Monitor~ng, Hospltal Accounting, Cllnic 

and Research Laboratory Computerlsat~on, Analysls 
Mathematical Models, Mult~phaslc Health Screening, 
ECG Analysls 



Teaching o f  Computer Scences, On-Lrne, Real-Time 
Monrtoring and Control of Laboratory Experments, 
Busrness Data Proceszrng, Student Use n Sovng  Home- 
work Problems. 
Radar 
Precision Trackrng, Target Identification, Impact Predc- 
tion, Coordrnate Transformaton 

Cammunkations 
Store-Forward Message Sw~tchng, Remote Informatron 
Retr~eval and Update, Remote Data Display, Data Con- 
cpntr-ltion q r d e r  Entry, Data Collectron 
S lati1 
Arcraf t  and Mrssile Srmulatron, PrIotTraning, Fire Con- 
t ro l  Officer Training, Direct D g ~ t a l  Control, Test Report 
Generatron, System Analysis and Parameter Optimrza- 
tion, Hybrid Computation 

L. . r Pbpks 
Mon~torlng, Film Scannng, Pulse Height Analysrs, ,,, , ,, ,. ,,,, v,,LoLu61 aiJlly, J ~ C L L I  "metry, 

Spark Chamber Data Anayss, Instrument and Reactor X-Ray Drffractometry, Nuclear Magnetrc Resonance 
p Spectroscopy 

lodustrial 
Data Conversion, Data Edrting, Data Compressron, Data Process Control, Process Mon~tor~ng,  Automatic Testrng 
Quarty, Data Drsplay and Checkout, Envrronmental Control, Account~ng, 

Inventory Control 



Peripheral devices 

Rapid accesdah (MD) files Magnetic tape units 

Introduction I 

A w ~ d e  range ofstandard and speclal-purpose pertpher- Rap~d access data (RAD) files Capacltles t o  6.2 million Magnetic tape unrs. 7-track and 9-track systems. B M  Line printers Fully buffered with speeds from 135 up 
al equtprnent is offered t o  meetthe user's cost and per- bytes per unt ;  transfer rates of three mtllion bytes per compatible; 3-track units operatingat 45 inches per 1,500 lines per mnute,  up t o  132 print postttons and u forrnance requirements. second: average access tmes from 17 mtlliseconds, second with transfer rates up t o  36,000 bytes per t o  64 characters. 

second (above); and at 75 inches per second with trans- 
fer rates up t o  60.000 bytes per second, and high-speed Data communlcatons equipment. Complete n e  of 
unts operatlngat 150 nches per second with transfer character-orented and message-ortented equipment 
rates up t o  120,000 bytes per second t o  connect remote user termtnals (~nclud~ng remote 

batch) t o  the computer system vta common carrier l in~  
and local terminals directly. 



1 Keyboard p in ters  10 characters per second; also avail- Graph plotters (top) D g t a  ncrementa  p rou~d~ng  d r~ f f -  Removable dsc itorage Capacte i  from 24 5 m o n  t o  Rank Xerox cartrdge dlsc Provdes for 2 3 to  9 2 mega- 
able w ~ t h  papertape reader (20 characters per second) free plot t~ng In t w o  axes In up t o  300 steps per second 196 m ~ l l ~ o n  bytes, transfer rate of 312 000 bytes per hjtes o f  secondary storage w t h  a70 m~ll~second average 

I and punch (10 characters per second) at speeds from 30 m~llhmeters t o  3 Inches per second second, average access t m e  o f  87 5 mll~seconds access t m e  and a transfer rate of 195,000 bytes per 
* second 
! 

Paper tape equpment (not shown) Readers w t h  speeds Card equpment (bottom) Read~ngspeeds from 200 up 
up t o  300 characters per second, punches wlth speeds t o  1,500 cards per tnlnute, ntermlxed b~nary and 

7 up t o  120 characters per second EBCDIC card codes 



Systems capabilities 

introduction 
The Rank Xerox Appl~ed Technology Group provdes 
complete system support, from concept through desrgn, 
product~on documentat~on, lnstallat~on, malntenance, 
and facltres management 
Successful real-trme, on-l~ne systems requlre more 
than a h~ghly effluent systems-or~ented computer, they 
need hardware and software capable o f  ~nterfac~ng the 
computer w ~ t h  rnputloutput dev~ces, and capable of 
dea lngw~th  many krnds of rnformatlon formats In 
developrng such systems, the degree of Rank Xerox 
Systems Organsat~on ~nvovement  I S  negotabe on any 
specrfc contract, however, there are d e f ~ n ~ t e  advant- 
ages t o  the customer In allow~ng Rank Xerox t o  take 
total, srngle-source responsiblty for  the entlre system 
These advantages nclude assurance of hrghest perform- 
ance standards, greater confidence In the Implemented 
solut~on, lower operatronal and malntenance costs, 
maxrmum system ava~labilty, and preventron of 
premature obsolescence. 

System ititerface units (SIUs) 
In many cases, a system can be sat~sfactory ~mple-  
mented usrng standard off-the-shelf components Rank 
Xerox 530 customers preferrrng t o  take thrs approach 
w l l  f ~ n d  t h e r  task greatly faclitated by the standardzed 
System Interface Un ts  avalabe from Rank Xerox A 
wrde select~on ofthese off-the-shelf, modular unlts is 
provided, meetlng the requirements for many types o f  
specal-purpose systems w thou t  the need for specral 
englneerlng SIUs, which connect analogue and drgtal 
110 dev~ces t o  the system, are desrgned t o  take advan- 
tage of the advanced Rank Xerox 530 rnputloutput 
structure 

Specfrc benefts derrved from us~ng SIUs include. 
Lower cost User costs t o  perform each funct~on are 
lower because these are standard unts whch are in full 
product~on. 
Ease o f  Desgn Because flexble performance IS ava~l- 
able n a wrde varlety of operatng modes, the user can 
desrgn hrs own system faster and more s~mply. 

Ease o f  Ma~ntenance Aful l  range ofstandard d~agnostic 
and check-out programmes faclitate SIU malntenance. 
Extens~ve Documentatron Thorough and accurate 
documentaton I S  avarlable t o  the user before hardware 
is rnstalled 
Greater Flexrb~l~ty Rank Xerox engineers thoroughly 
research the desrgn ofthese unts, w t h  specra emphas~s 
on t h e ~ r  interaction wrth other system elements Future 
expansion or  change IS s~mpl~fred, w ~ t h  mrnrmum costto 
the user and mrnlmum drsturbance t o  the operating 
system 

SIU Software support 
A complete select~on o f  d~agnostrcs and handlers ar 
provrded by RankXerox t o  support SIUs Dragnost 
software ncludes analog cal~brat~on and checkout p 
grammes, as well as rnputloutput handlers These h, 
lers, ava~lable through the RankXerox Computer I 
Group I~brary, are w r~ t ten  In re-entrant code and ar 
FORTRAN callable 

Typic; 



Instruction list 

Memory reference 

I D A  

STA 

LDX 

ADD 

SUB 

A N D  

1M 

s 
SARS 

SARD 

SALS 

SALD 

SCRS 

SCRD 

SCLS 

SCLD 

C P 

B 

Load Register A 

Store Regrster A 

Load lndex 

Add 

Subtract 

Logical And 

lncrement Memory 

Shift (General) 

Shift Arithmetrc Rrght Snge 

Shift Arrthmetlc Rrght Double 

Shift Arrthmetic Left Srngle 

Sh~ft A r~ thme t~c  Left Double 

Sh~ft  Circular Right Srngle 

Sh~ft  C~rcular Rrght Double 

Shrft Circular Left Single 

Shlft C r c u a r  Left Double 

Compare 

Brarlch 

Conditional branch 

BAN Branch if Accumulator Negatrve 

BAZ Branch if Accumulator Zero 

A one-word copy lnstructron specfres operatrons 
bet .~een any two general regrsters 

RCPY Regrster Copy 

RADD Regrster Add 

ROR Regrstor O r  

REOR Regrster Exclus~ve Or 

RAND Reglster And 

RCPYl Regrster Copy and lncrement 

RADDl Register Add and lncrement 

RORl Reglster O r  and Increment 

REORI Register Exclusive O r  and lncrement 

RAND1 Regster And and lncrement 

RCPYC Regrster Copy and Carry 

RADDC Register Add and Carry 

RORC Reg~ster O r  and Carry 

REORC Regster Exclusve O r  and Carry 

RANDCRegrster And and Carry , 

RCLA Register Clear and Add 

RCLAl Regster Clear, Add, and lncrement 

RCLAC Reg~ster Clear, Add, and Carry 

MUL Multrply 

DIV Dlvlde 

BEN Branch if Extended Accumulator Negatrve _ad direct 
BNO Branch rf N o  Overflow 

The Read d~rec t  Instruction generates a set of control 
BNC Branch rf N o  Carry or non-arthmetic instructions that may be comprrsed of 

BIX Branch on Incrementlng Index 1 6  subsets o f  instructions (one subset o f  instructions 
for each mode or for each portron of the computer 

BXNO Branch on lncrementng lndex and N o  Overflow 

L W  Load W o r d  

STW Store Word  

A W  Add W o r d  
SW Subtract W o r d  

A N D  Logrcal And 

CW Compare W o r d  

Multiple register 

LDM Load Mult~ple 

LDD Load Double 

STM Store Multple 

STD Store Double 

D A D  Double Add 

DSB Double Subtract 

CPD Compare Double 

Floating paint (option J) 

FLD Floatng Load 

FST Floating Store 

FAD Floatrng Add 

FSB Floatrng Subtract 

FMP Floatrng Multrply 

FDV Floatrng Drvde 

FCP Floatng Covpdr-e 

Field addressing (optional) 

LLF 

LAF 

STF 

SZ F 

SOF 

CLF 

C AF 

SLF 

Load Logrcal Feld 

Load Arithmetrc Field 

Store Feld 

Store Zero  Field 

Store Ones Field 

Compare Logrcal Field 

Compare A r~ thme t~c  Field 

Sense Left Bt t  of F~eld 

BXNC Branch on lncrementing lndex and N o  Carry 





Standard system interface units available 
far the Rank Xerox 530 systems include: 
Analogue Input Controller, whch provldes the I 

2nd cont rn  qecessary t o  operate an analogue-tc , 6 , L u  

Jerti d a hlgh-speed mult~plexer through an 8-br 
110 channel. It permrts random or  sequentlal sarnpln 
of analogue Inputs, under programme control, at pre 

I Intervals 

Analogue Output Controller, whch provldes the Inter- 
face and control necessary t o  operate from one t o  1 6  
digital-to-analogue channel controllers through an 8 - b ~ t  
110 channel Each channel controller can operatefve 
1 6  d~g~tal-to-analogue converters The analogue outp,, 
controller allows analogue outputs t o  be controlled 
randomly, sequentially, ors~multaneously 

1 
OP-to-Dl0 Adapter, whlch transforms any Rank Xerox 
530 8 - b t  I10 channel Into an Interface Identical t o  the 
lank Xerox 530 Drec t  110 Interface This unlt enables 

, t o  perform a programme-specfled number o f  
-- -rt dlrect input or  output operations, In any cornbin- 
atons, through an 8 - b t  110 channel 

Dg l t a  I10  Subsystem, wh~ch generates pulsed digital 
outputs, transfers data In memory t o  output reglsters, 
stores Input signals In memory, drves relays or lamps, 
and provides latched relay d r v e  sgnals Each fully ex- 
panded subsystem accommodates 480 t o  960 n e s  
(Intermxed nputloutput) 

nalogue and D l g t a  Adapter, whch provldes the Inter- 
tace and control clrcultry t o  operate one analogue-to- 
d ~ l t a l  converter, one analogue multiplexer, and one t o  
I t  tal-to-analogue channel controllers on Dlrect I10  
It generates pulsed digital outputs, transfers data In 
memory t o  output reglsters, and stores the states o f  
npu t  lhnes In memory 

Control Subsystem, which provides fre- 
quency control ofanalogue nput,  analogue output, and 
dg l ta  transfer control unlts, causlng external devrces t o  
perform operations at pre-spec~f~ed Intervals. Each fully 
expanded unltfurnlshes four frequency sources The 
frequency of each source can be speclf~ed manually or,  

t ~ o n  ogramme control 
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