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Xerox 530 Computer System Architecture

Memory Bus
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to the cpu memory access path. Memory
is addressed identically through all
paths and one memory access may be
initiated during any instant of time.

Memory

The Xerox 530 memory is word oriented
with each word consisting of 16 bits
plus 2 parity bits. Memory cycle time
for a 16-bit word is 800 nanoseconds.
Available in 8k word increments, mem-
ory can be field expandable from 8k

to 64K words in a single bank.

Input/Output Processors
Input/Output processors are capable
of high volume data 1/o operations,
simultaneously with computing opera-
tions. Up to two 10ps are available. The
1/o processors operate independently
of the cpu communicating with memory
through the unit memory bus,

The 10p is composed of channels
that operate independently with one
another and the processing unit in
providing data transfer/communication
between various types of i/o devices
and memory. Each channel, instructed
by its own 1/o control doubleword, can
govern data transfer operation between
main memory and a selected 1/o device.
10P #1 is capable of simultaneously
handling 16 channels. 10p #2 (optional)
handles an additional 12 channels.

Direct Memory Adapter (DMA)

A pma (optional) is a 16-bit direct mem-
ory interface providing data interchange
between the user's external devices and
the 530 main memory at ultra high data
transfer rates for specialized data acqui-
sition applications. It consists of data
lines, parity, address lines and control
lines. Each pMA (maximum of two) uses
one of the memory access paths on the
unit memory bus.

Extended Arithmetic Capability
The extended arithmetic feature stand-
ard with the 530 contains the multiply

6

and divide, double precision capability,
multiple register instructions and gen-
eral register instructions. Multiple
register instructions can handle up to
six at,qnemml registers. Software over-
head is shortened by allowing H‘.‘{_‘IHI.(.]
saves and restores to be completed in
four instructions. The general register
capability allows any of the six general
registers to act as the accumulator
when executing single-precision Load,
Store, Add, Subtract, Compare and
Logical And.

Real-Time Clocks

Two real-time clocks permit programs
tied to interrupts to be initiated and
timed on different bases. Time critical
operations can be monitored on an
elapse-time basis, since the program

is signaled by priority interrupt.

The first clock is hardwired to sooHz;
the other can be set to one of four fre-
quencies via switches. Standard select-
able frequencies are 2000 Hz: 8oooHz;
equal to the site's power l'l'equcncy: ora
special user supplied external frequency.

Memory Protect

The standard memory protection fea-
ture allows the monitor to prevent a
background program from accidentally
destroying the foreground or resident
monitor area. A background attempt

to write into or execute instructions in
these areas, or execute privileged in-
structions, triggers the protect violation
interrupt.

Power Monitor

Power monitor is a standard feature
providing the capability to monitor
transient conditions in the commercial
power network. The power monitor
feature detects the loss or restoration
of system power and causes either a
power-off or power-on interrupt to
initiate program save or restore opera-
tions respectively.

With this feature, program and inter-
rupt status can be saved through the
operating system thus reducing lost
data and system down time,

Muiti-Level Priority Interrupts

The Xerox 530 provides 16 interrupt
levels as standard with the central proc-
essing unit. Ten are dedicated to system
use (clock interrupts, power on/off,

etc.) and 6 are available for user appli-
cations. When an mwnuln occurs, its
source is identified and its priority in
relation to other currently active inter-
rupts is determined rapidly and auto-
matically by the hardware. Because
these are functions of the hardware,
interrupt programming routines occupy
minimum storage space and require
shorter execution times. Three levels
of control are provided by the interrupt
system. Each interrupt level can be
individually armed/disarmed and
enabled/disabled under program con-
trol. Groups of interrupts can also be
collectively inhibited under program
control.

The Xerox 530 can activate (trigger)
any interrupt level with a single instrue-
tion. This feature is especially useful
when it is necessary to write programs
to interact with special equipment that
uses interrupts, before that equipment
is actually available, since it allows
small routines to realistically simulate
the special equipment for purposes of
program debugging.

Interrupt triggering is useful in
establishing a hierarchy of interrupt
responses to a given event. A high
PTiO]“i[}" routine can ca pnn‘e ﬁystﬂﬂl
resources to process the time critical
function of its application using a high
priority interrupt. This routine can
then defer the less critical processing
to a lower priority interrupt which will
assume control when system resources
become available. This technique per-
mits faster servicing of intermediate
[)1"]{')'|‘l|:)‘l ll'l[t’l"l'l.lpl.‘i‘
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Xerox 530 Programming Systems
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* Available through the Xerox Computer Users’ Group library.



o An optional debug facility that in-
cludes snapshot memory dumps and
modification.

o An extensive library of mathematical
routines.

o A utility package of media copy
routines and text editors.

Real-Time Batch Monitor (RBM)
RBM is an advanced monitor for a 16-bit
machine. It offers services'and processors
that are generally available only on
larger computers. It takes maximum
advantage of mass storage devices to
provide such features as simultaneous
background and foreground operations,
nonresident real-time programs, fore-
ground/background overlays, and the
ability to utilize background memory
when needed for real-time programs.
The rem software coordinates fore-
ground and background workloads for
maximum concurrency of operations
and throughput. As shown in the
accompanying Xerox 530 program-
ming systems diagram, the monitor
provides a large complement of language
processors, handlers, utilities, and sup-
port routines. The speed of rap/disk
storage where rReM resides allows the
monitor overlay technique to operate
*efficiently and effectively for those
applications requiring extensive moni-
Lor services.

Real-Time and Background Features
Certain basic characteristics of RBM
contribute cqually to both real-time
and background (batch) operations.
For example:

0O EXTENSIVE FILE MANAGEMENT CAPA-
BILITIES All files are addressed by file
name, not by absolute location. Files
can be written in several modes: com-
PI‘CSSC(I or expanded, sequential or
random. Various levels of Write pro-
tection can also be specified for
any file.
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O FULL OVERLAY SERVICES All types of
programs — real time, system, and
batch — can be segmented into an
overlaid tree structure; segments are
then called into core as needed. Abso-
lute and relocatable loaders provide
for specification of these overlay struc-
tures. Rap/disk speed allows this
technique to be used with little loss
in efficiency.

0 sYSTEM GENERATION This facility allows
the user to generate an operating
system tailored to his specific applica-
tion requirements.

0 DEVICE-INDEPENDENT INPUT/OUTPUT All
1/o commands may be directed to a
logical 1fo unit; actual assignment of
logical 1fo units to physical devices
(line printers, teletypewriters, card
equipment, etc.) is under control of
system generation (SYSGEN) as well as
the operator. Therefore, no program
need be dependent on a particular
configuration of peripheral units.

0 DEBUG PACKAGE Allows debugging of
real-time or background programs

A

without compromising the security
of the foreground area.

0 CORE RESIDENT PUBLIC LIBRARY This
facility allows several foreground tasks
to collectively use common core resi-
dent routines. It reduces the number
of copies of these routines that must
resice in memory at the same time.

0 MEMORY PROTECT FEATURE This
insures system integrity. Both real-
time programs and resident monitor
are completely protected from batch
jobs. Privileged instructions can only
be executed in protected memory.

Real-Time Features
In a typical foregroundfbackground
processing environment, foreground
tasks are assigned individual priority
levels and subsequent scheduling is
done by hardware without the need
for program intervention. Real-time
operations are facilitated by the follow-
ing rRBM features: :
o Real-time programs can be either
resident or nonresident; if nonresi-

Interrelationship of RBM Operation System Elements

Resident

Nonresident
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Background Features

I'he following rem features are of special

value to background (batch) users:
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o Batch jobs will run continuously with

little or no operator intervention

o Programming languages and aids
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ANS FORTRAN v and Extended Symbol
are provided, as well as peripheral
handlers, utilities, and support

routines.
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Typical RBM Services

M:SEGLD

M:READ/
M:WRITE

M:CTRL
M:CKREST

M:COC

M:LOAD

M:RSVP

M:ASSIGN



Typical Commands for RBM Operator Communication

UL

FG

Sy

KP

DM

DS

RA




Reliability and Maintainability

I'o insure a high level of availability,

a comprehensive set of features are
included in the Xerox 530 for fault
detection, logging, diagnosis and re-
covery. Extensive fault detection circuits
are lm':\'idc-(l throughout which include
such features as parity checking on
address and data information for main
NEmory operations as well as for
read-only memory used in the micro-
instruction control logic; internal and
external interface timeouts; checking

of 10r data paths; and mahy others.

Fault Register

A unique hardware fault register is pro-
vided which automatically collects fault
status and alters the operating system

as to the nature of faults via the machine
fault interrupt. Once the monitor has
retrieved the contents of the fault
register, an appropriate subroutine is
called to perform recovery and logging
procedures. The fault register contains
status which both identifies the specific
nature of the fault and isolates the
faulty unit. Contents of the fault register
may be displayed on the processor
control panel.

Error Log

An error log file can save a history of

all fault occurrences including 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
of intermittent problems. The error log
can be accessed in various ways both
locally at the site, and by experts located
remote from the system but connected
to it by means of the remote assistance

interface.

Remote Assistance

I'he Xerox 530 offers the user a new
service and maintenance concept. Every
530 maintained by Xerox is provided

14

with a special remote troubleshooting
communication link to a Xerox Field
Engineering center. This interface is
independent of any other communica-
tions equipment.

At the center, through the remote
communication link, a trained Xerox
Customer Engineer can assist with oper-
ator problems; debug software; examine
monitor dumps; run verification pro
grams; run off-line diagnostics; and
run and query the system exerciser —
all this can be accomplished on line

through the Xerox 530 ASSIST program.

Diagnostic and Exerciser Programs
In addition to the error log as a diag-
nostic tool, there are three ways to
diagnose or exercise the Xerox 530.
The frst is a “microdiagnostic,” which
tests the basic data and control paths.
I'his diagnostic is permanently stored
in read-only memory and is initiated
automatically as a part of the load
sequence. Faults detected during its
execution are clearly 1.1i.\|:].1}t3:[ on the
processor control panel.

I'he second is a set of unit diagnostics
which have as their objective fault
isolation to the smallest set of replace-
able elements. These are provided for
the cpu, memory, 10ps, and each peri-
pheral. Special test instructions and
features are provided that assist in the
isolation process.

I'he third way is a system exerciser
which, under program control, activates
units in the system in order to verify
their proper n!)t‘r'.'!rja m or to rapidly
converge on a unit which is exhibiting
subtle or infrequent fault characteristics.

I'he error log, unit diagnostics, and
the system exerciser make use of im-
proved English language user interface
protocols, and all may be accessed o
controlled remotely as well as locally.

Remote Assistance
Communications Interface




Applications

Scientific and Engineering Processing

Business Data Processing

Health Care

Education

Communications

Radar

Simulation

Nuclear Physics

Telemetry

Analytical and Scientific Laboratories

Industrial




Systems Capabilities

The two Xerox technology centers —
The Eastern Technology Center in
Rockville, Maryland. and the Western
Technology Center in El Segundo, Cali-
fornia — provide complete system sup-
port, from concept through design,
production, documentation, installation,
maintenance, and facilities management.
Successful real-time, on-line systems
require more than a highly efficient
systems-oriented computer; they need
hardware and soltware capable of inter-
facing the computer with specialized
input.-"oulput devices, and capable of
dealing with many kinds of information
formats. In developing such systems,
the degree of Xerox Systems Organiza-
tion involvement is negotiable on any
specific contract; however, there are
definite advantages to the customer in
allowing Xerox to take total, single-
source responsibility for the entire
system. These advantages include assur-
ance of highest performance standards,
greater confidence in the implemented
solution, lower operational and main-
tenance costs, maximum system avail-
ability, and prevention of premature
obsolescence.

System Interface Units (SIUs)

In many cases, a system can be satis-
factorily implemented using standard
off-the-shelf components. Xerox 530
customers preferring to take this ap-
proach will find their task greatly
facilitated by the standardized System
Interface Units available from Xerox.
A wide selection of these off-the-shelf,
modular units is provided, meeting the
requirements for many types of special-
purpose systems without the need for
special engineering. sius, which connect
analog and digital 1/o devices to the
system, are designed to take advantage
of the advanced Xerox 530 input/
output structure.
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Specific benefits derived from using
stus include:

0 LOWER cOsT Lser costs Lo perform
each function are lower because these
are standard units which are in full
production.

o EASE OF DESIGN Because flexible per-
formance is available in a wide variety
ol operating modes, the user can
design his own system faster and
more simply.

O EASE OF MAINTENANCE A full range of
standard diagnostic and check-out
programs facilitate siv maintenance.

O EXTENSIVE DOCUMENTATION Thorough
and accurate documentation is avail-
able to the user before hardware is
installed.

O GREATER FLEXIBILITY Xerox engineers
thoroughly research the design of
these units, with special emphasis on
their interaction with other system
elements. Future expansion or change
is simplified, with minimum cost to
the user and minimum disturbance
to the operating system.

SIU Software Support

A complete selection of diagnostics

and handlers is available to support
sius. Diagnostic software includes analog
calibration and checkout programs, as
well as input/output handlers. These
handlers, available through the Xerox
Computers Users’ Group Library, are
written in re-entrant code and are
FORTRAN callable.

Standard System Interface Units Available for the Xerox 530 Systems Include:

Analog Input Controller Provides the inter-
face and control necessary to operate an
analog-to-digital converter and a high-speed
multiplexer through an 8-bit 1/O channel. It
permits random or sequential sampling of
analog inputs, under program control, at
prespecified intervals.

Analog Output Controller Provides the inter-
face and control necessary to operate from
one to 16 digital-to-analog channel con-
trollers through an 8-bit 1/0 channel. Each
channel controller can operate five to 16
digital-to analog converters. The analog out-
put controller allows analog outputs to be
controlled randomly, sequentially, or simul-
taneously.

I0P-to-DIO Adapter Transforms any Xerox
530 B8-bit I/O channel into an interface
identical to the Xerox 530 Direct I/O inter-
face. This unit enables users to perform
a program-specified number of 32-bit direct
input or output operations, in any combina-
tions, through an 8-bit I/O channel.

Digital 1/O Subsystem Generates pulsed
digital outputs, transfers data in memory to
output registers, stores input signals in
memory, drives relays or lamps, and provides
latched relay drive signals. Each fully ex-
panded subsystem accommodates 480 to
960 lines (intermixed input/output).

Analog and Digital Adapter Provides the
interface and control circuitry to operate one
analog-to-digital converter, one analog multi-
plexer, and one to 16 digital-to-analog chan-
nel controllers on Direct 1/0. It generates
pulsed digital outputs, transfers data in
memory to output registers, and stores the
states of input lines in memory.

Frequency Control Subsystem Provides fre-
quency control of analog input, analog out-
put, and digital transfer control units, causing
external devices to perform operations at
prespecified intervals. Each fully expanded
unit furnishes four frequency sources. The
frequency of each source can be specified
manually or, optionally, under program
control.

Xerox 530
8-Bit
o

Xerox 530
8-Bit
l[e]

Xerox 530
8-Bit
l[e]

Xerox 530
Direct /O

Xerox 530
8-Bit
1o

Xerox 530
Direct
o

Xerox 530
Direct
[l{e]

Stored Pulsed Digital

Qutput

H

Qutput

RN R K

Input

-
[=]

Input

D/A
Qutput

32-Bit
Direct

3

Relay/Lamp
Drivers

Pulsed Output
Stored Output
Digital Input

AD
Input

D/A
Cutput

Frequency
Control
for

4 Devices
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Peripheral Devices

Line Printers Data Communications Equipment

oftered Fully buttered with speeds of 250 and Complete line laracter-orientec

to meet the user’s cost and performan 1100 lines per minute !:__"l"i-![-'i~: and message-oriented equipment to

Rapid Access Data (RAD) Files .\ i.i (¢ ~.-‘I
. er unit Keyboard/Printers
I e Spee . ol 10 " LETS PET Sel Removable Disk Storage
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A and b ik ag o Reader wit] E oy Xerox Cartridge Disk
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Graph Plotters time is ro0.5 milli
Card Equipment Digital incremental. providing d i
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neading specas ol 200 and 400 card ree plotling at up Lo 200 steps pel
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LDA
STA
LDX
ADD
suUB
AND
IM
s
SARS
SARD
SALS
SALD
SCRS
SCRD
SCLS
SCLD
CP

B

BAN

BAZ
BEN

| BNO
BNC
BIX
BXNO

BXNC

n- Instruction List

Memory Reference Instructions

Load Register A

Store Register A

Load Index

Add

Subtract

Logical And

Increment Memory

Shift (General)

Shift Arithmetic Right Single
Shift Arithmetic Right Double
Shift Arithmetic Left Single
Shift Arithmetic Lefe Double
Shift Circular Right Single
Shift Circular Right Double
Shift Circular Left Single
Shift Circular Left Double
Compare

Branch

Conditional Branch Instructions

Branch if Accumulator
Negative

Branch if Accumulator Zero

Branch if Extended
Accumulator Negative

Branch if No Overflow

Branch il No Carry

Branch on Incrementing Index

Branch on Incrementing Index
and No Overfiow

Branch on Incrementing Index
and No Carry

Copy Instructions
A one-word copy instruction specifies
operations between any two general

registers.
rery  Register Copy
rapp  Register Add

ROR Register OR

REOR  Register Exclusive OR

RAND  Register AND

Repyl  Register Copy and Increment

rRADDI  Register Add and Increment

RORI Register OR and Increment

REORI  Register Exclusive OR and
Increment

RANDI  Register AND and Increment

rerYC  Register Copy and Carry

rapbc  Register Add and Carry

RORC  Register OR and Carry

REORC Register Exclusive OR and
Carry

rRANDC Register AND and Carry

RcLA  Register Clear and Add

raral - Register Clear, Add, and
Increment

rRcrAac  Register Clear, Add, and Carry

Mut.  Multiply

DIV Divide

Read Direct (RD) and Write Direct (WD)
Instructions

The READ DIRECT and WRITE DIRECT
instructions generate a set of control or
nonarithmetic instructions that may

be comprised of 16 subsets of instruc-
tions (one subset ol instructions for each
mode or for each portion of the com:-
puter system).

General Register Instructions

LW L.oad Word
STW Store Word

AW Add Word

SW Subtract Word
AND Logical And
cwW Compare Word

Multiple Register Instructions

LDM Load Multiple
LDD Load Double

STM Store Multiple
STD Store Double

DAD Double Add

DSB Double Subtract
CPD Compare Double
Floating Point Instructions
(Optional)

FLD Floating Load
FST Floating Store
FAD Floating Add

FSB Floating Subtract
FMP Floating Multiply
FDV Floating Divide
FCP Floating Compare
SFM Set Floating Mode

Field Addressing Instructions

(Optional)

LLF Load Logical Field

LAF Load Arithmetic Field
STF Store Field

ST7 Store Zero Field

SOF Store Ones Field

CLF Compare Logical Field
CAF Compare Arithmetic Field
SLF Sense Left Bit of Field

I/O Instructions

510 Start Input/Output

TI0 Test Input/Output

TDV Test Device

HIO Halt Input/Qutput

ATO ;'\cknowlt‘dge /o Interrupt

19



Xerox 530 Specification Summary




XEROX

Xerox Corporation

701 South Aviation Boulevard

El Segundo, California 90245

213 679-4511 XEROX® 15 a trademark of XEROX CORPORATION Printed in U S A 50-01-01B (5/74)



	102687533-05-01-src.tif
	102687533-05-02-src.tif
	102687533-05-03-src.tif
	102687533-05-04-src.tif
	102687533-05-05-src.tif
	102687533-05-06-src.tif
	102687533-05-07-src.tif
	102687533-05-08-src.tif
	102687533-05-09-src.tif
	102687533-05-10-src.tif
	102687533-05-11-src.tif
	102687533-05-12-src.tif
	102687533-05-13-src.tif
	102687533-05-14-src.tif
	102687533-05-15-src.tif
	102687533-05-16-src.tif
	102687533-05-17-src.tif
	102687533-05-18-src.tif
	102687533-05-19-src.tif
	102687533-05-20-src.tif
	102687533-05-21-src.tif
	102687533-05-22-src.tif
	102687533-05-23-src.tif

