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4.9.4 HIGH SPEED RAD I/O PROCESSOR (HSRIOP) Features 

The Maintenance Interface Bus (a special mode of the direct I/O bus) is brought to the HSRIOP 

from the CPU for maintenance purposes. The HSRIOP responds in the following way to special 

WRITE DIRECT and READ DIRECT instructions executed by the CPU: 

Under WD control, selects a phase which, when entered during execution of any HSRIOP 

operation, wi II cause the HSRIOP to halt. At this time, the HSRIOP may be "snapped" 

for diagnostic purposes, via RD control 

Under RD control, "snaps" one of seven selectable groups of internal HSRIOP logic 

Under WD control, provides single phase clock control of the HSRIOP 

Under WD control, selectively sets various fault indicators (e.g., device and memory 

faults) to simulate actual fault occurrence. This feature allows the diagnostic to test for 

correct HSRIOP response under these fault conditions 

Under WD control, selectively initiates one of two test modes of the HSRIOP in which 

the HSRIOP responds to normal I/O instructions while simulating action of the storage 

units. In this way, major portions of the HSRIOP logic can be diagnosed separately from 

the Storage Units 

Test Mode 1 - In this test mode, the HSRIOP responds to WRITE/READ commands. Data is 

transferred from memory into the data buffer and sent back to memory. Called the "short 

loop" test, the memory interface, data buffer, and control logic are all checked in Test 

Mode 1. Test Mode 1 is initiated via Maintenance Interface WD action. 

Test Mode 2 - In this test mode, the HSRIOP responds to WRITE and READ commands. Data 

is transferred from memory through the data buffer, on through the de-skew logi c and then back 

to memory via the data buffer again. This is called the "long loop" test. Assuming the "short 

loop" test was successful, the de-skew logic is specifically checked in Test Mode 2. Test 

Mode 2 is initiated via Maintenance Interface WD action. 
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4.9.5 CPU Features 

The PCP (Processor Control Panel) is divided into two sections. The upper portion (MAINTE­

NANCE SECTION) contains controls and indicators used exclusively by maintenance personnel. 

The lower portion of the PCP is used primari Iy by operating personnel to load, execute, and 

troubleshoot programs. A CONTROL MODE switch is provided to disable certain of the mainte­

nance functions during normal operation. 

Various phases, control flip-flops, and registers of the CPU and decimal unit can be displayed 

on the PCP. A 16-position thumbwheel switch identifies and selects display information during 

maintenance activities. 

All of the CPU logic that can be displayed on the PCP can be monitored by a program with the 

snapshot logic. At a pre-selected clock time of a given instruction, execution selected logic 

is stored into a 32-bit "snap" register. The contents of the "snapll register are then retrieved by 

a speciallycoded READ DIRECT instruction. By comparing the IIsnapped" information with known 

correct information, the diagnostic prc?gram may accurately determine a specific fault. The fail­

ing component may then be deduced. Snapshot action can also be initiated at the PCP, and the 

contents of the IIsnap" register displayed. 

Clock margin control is accomplished manually from the PCP by using the CLOCK MARGIN 

switch or under program control with a properly coded WRITE DIRECT instruction. Three clocks 

rates are provided - Normal, Fast, and Slow. Manual memory CLEAR and SCAN capabilities 

are provided which enable operators or maintenance personnel to rapidly clear, read, or store 

selected data into any or all consecutive CPU core memory locations. During the read SCAN 

operation, the CPU can be made to halt on a memory parity error, at which time the address 

and data of the indicated memory location can be displayed. 

The Address Stop feature allows the operator or maintenance personnel to: 

STOP on any instruction whose virtual address equals the SELECT ADDRESS switch value. 

At the time of the halt, the instruction pointed to by the SELECT ADDRESS appears in the 

DISPLAY indicators 
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STOP on any real memory reference indicated by the SELECT ADDRESS switch 

STOP when any word in a selected page is addressed. 

Manual interrogation of the DIO bus (including the maintenance interface is provided with in­

formation displayed on the PCP. This feature is in addition to interrogation provided via the 

READ/WRITE DIRECT instruction. Thus, all devices connected to the DIO or MIO may be ex­

amined manually by maintenance personnel. 

The CPU has a single clock mode of operation which enables maintenance personnel to execute 

an instruction one internal phase at a time from the PCP. 

Capability is provided to selectively override the operation of the instruction W.D. TIMER 

(watchdog timer) and the operation of the DECIMAL unit to aid maintenance personnel in diag­

nosing related machine faults. 

The registers containing the MAP are checked by parity. 
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5.0 SIGMA 9 INPUT/OUTPUT 

Many basic computing functions which involve reading or writing data, such as sorting, file 

processing, program assembly, and compi lation, are input/output limited. That is, the time re­

quired to input and output the-data that is processed is greater than the time required to process 

the data itself. Normally, in these cases, the computer must wait or "idle" while successive 

reading or writing operations are completed. There are two general approaches to eliminating 

this idle time. 

The first approach involves the use of one or more auxi liary computers to handle input and out­

put operations. Data is passed between these auxi I iary processors and the mai n computer by 

magnetic tape, a shared disk file, or through a common (usually large and slow) core memory. 

This approach suffers from high cost and the need for different hardware. 

The second approach involves adding input/output channels to the main computer, buffering 

data onto a high speed drum or disk, and using a small part of the main computer's memory and 

time to control a number of peripheral devices. For example, a computer of the Sigma 9 class, 

used in a closed-shop, batched FORTRAN environment, would typically keep two 1500-card­

per-minute readers, a 300-card-per-minute punch, and a 1000-line-per-minute printer running 

at full speed most of the time, while doing computation at maximum speed. This type of multiple 

I/O operation (known as symbiont processing), to be economically feasible, requires that the 

incremental cost for each input/output channel be as low as possible. Such simultaneous opera­

tion requires that each input/output unit have a separate I/O control and transmission path. 

Special emphasis in the Sigma design was given to reducing to an absolute minimum the cost 

per separate I/O control-and-transmission path. This not only makes on-line, symbiotic proces­

sing reasonable, but also enhances multi-terminal communication processing, by enabling the 

low-cost addition of fully buffered communication devices. Further, Sigma design requires a 

minimum of programming to handle this type of operation. 

The mere provision for such low-cost, multiple input/output channels in a computer is no guaran­

tee that even this cost of incremental hardware for simultaneous I/O is at all justified, much 
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less, minimized. Traditional approaches to computer I/O design have usually required a large 

amount of programming to control the transmission of data or to monitor I/O channel activity. 

Even with a program interruption capability, programs have usually had to be concerned with 

many details that tended to increase overhead, generally in direct proportion to the number of 

on-going I/O operations. 

The problem then is to reduce this program overhead and free the central processor from routine 

detai Is, enabl ing it to perform work of a more productive nature. Central processors ought to 

be computing elements, rather than input/output controllers. 

In the Sigma 9 system, input/output operations are primari Iy under the control of one or more 

input/output processors (lOP's). This allows the CPU to concentrate on program execution, free 

from the time-consuming details of I/O operations. Sigma 9 lOP's require only an initializing 

sequence from the central processor. Once initiated. each lOP operates independently of the 

CPU and without the need for further intervention, performing one or several separate functions 

as required. Any I/O event that requires CPU intervention is brought to its attention by means 

of the interrupt system. All normal control and sequencing of the I/O system is handled by the 

lOP. 

In the following discussion, certain terminology conventions are used: the CPU executes instruc­

tions, the lOP executes commands, and the devi ce controllers or devices execute orders. To 

illustrate this difference, assume that the CPU executes a Start Input/Output (SIO) instruction 

to initiate an I/O operation. During the course of the operation, the lOP may issue a command 

(called Control) to transmit a character to a device controller or peripheral device which, in 

turn, interprets the character as an order, such as Rewi nd. 

Another distinction that should be clearly understood is the difference between data chaining 

and command chaining. Data chaining is used to perform scattering or gathering of information 

sorted within a single logical record. In such an operation, the system gathers (or scatters) data 

within one record from (or to) more than one region of memory. Command chaining, on the 

other hand, refers to execution of a sequence of I/O commands, under control of an lOP, on 

more than one logical record within a physical record. Thus, data chaining operates with respect 
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to data in a single record, never on data in separate records. A new command must be issued 

for each record, even if the operation to be performed is identical to the preceding operation 

on another record. Hence, command chaining is required whenever multiple records are in­

volved. 

A Sigma 9 lOP is quite similar to a conventional central processor in many ways. An lOP, once 

initiated, accesses memory first for information regarding the operation to be performed (com­

mands), and then accesses it (as many times as necessary) for input or output transmissions (data). 

Typically, a number of different types of I/O units are required for a Sigma 9 system. The 

interfaces between the CPU, core memories, and I/O units are sufficiently generalized that no 

redesign of existing interfaces is necessary for new types of I/O capability. The two basic types 

of input/output processors are the multiplexor lOP and the HIGH SPEED RAD lOP. Other types of 

10P's may easi Iy be added in the future if the need arises. The Sigma 9 system can incorporate 

up to eleven 10P's of varyi ng types. 

5.1 Multiplexor lOP (MIOP) 

The multiplexor lOP permits slow to moderately high speed data rates to be handled on a time­

multiplexed basis on two channels, Channel A and Channel B. It possesses its own private fast 

memory, and handles up to 24 subchannels on Channel A and up to eight subchannels on Chan­

nel B. The multiplexor lOP is characterized by the fact that a central set of registers and 

arithmetic elements service a large number of individual peripheral devices. Its private memory, 

accessible on Iy to the lOP, takes advantage of the inherent speed of fast memory units. When a 

chaining operation occurs, the lOP accesses two 32-bit I/O command words from core memory' 

and stores this information in its private memory. 

A device controller requests service from the lOP by presenting its identification to the lOP. 

The multiplexor lOP uses this information to generate an address that accesses the private mem­

ory command word for that devi ce controller. Thus, the lOP acquires the control information 

necessary for the data exchange. 

5-3 



2<JOlS 
Xerox Data Systems 

Although the multiplexor lOP is the central and most complex element of an I/O system and is 

shared by all the device controllers, it is essentially a passive unit in the data transmission 

process,responding when called upon. The device controller is the active element in the sys­

tem, initiating almost all action during the execution of an input or output operation. 

Associated with each device controller (or device) is a logical channel. Each channel provides 

storage within the lOP for all data required to control transmissions for that device (word count, 

address, etc.), as well as to sequence the required operations. The design of the Sigma 9 I/O 

system permits a magnetic tape controller with eight tape transports to use only one I/O channel 

rather than eight. 

Each channel, A or B, of the multiplexor lOP can handle devices with combined transfer rates 

up to 470,000 eight-bit bytes per second for byte-oriented devices. Devi ces that can take ad­

vantage of the optional 4-byte interface feature can transfer data up to 940,000 bytes per sec­

ond. Thus, a number of standard speed peripheral devices may all be operating simultaneously 

on a multiplexor lOP. This approach minimizes the cost of adding additional I/O channels. 

Greater capability, from 8 to 24 channels, is achieved simply:by adding fast memory elements, 

rather than conventional registers, to the lOP. 

The Sigma 9 MIOP offers a Memory-to-Memory Move option that provides the ability to move 

data from one area of memory to another. This feature allows the MIOP to transfer data within 

memory without the aid of the CPU once the transfer is initiated. To use this feature, the pro­

grammer simply gives the MIOP the starting address of the data to be moved, the desti nation' 

address in memory of where the data is to be moved, and a count of how much data is to be moved. 

The MIOP then moves the data unaided by the CPU. The programmer mayor may not request the 

MIOP to give an I/O interrupt when the operation is completed. 

5.2 HIGH SPEED RAD lOP (HSRIOPj 

The second type of input/output processor is called HIGH SPEED RAD lOP. In contrast to the mul­

tiplexor lOP, the HIGH SPEED RAD lOP is designed to accommodate very high speed devices, one 

at a time. Rather than simulta~eity, the HSRIOPoffers accommodation for devices which have very 
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high transfer rates. This is true even when data chaining is required, since the HSRIOP is 

capable of command look-ahead. Because the HSRIOP can transmit information at the rate of 

the main memory (32 million bits per second), it permits Sigma 9 to handle such devices as high 

speed rapid access disk units and other high speed devices. Input/output programs (the com­

mands that are executed by 10P's) are fully generalized, and do not differ for multiplexor or 

HSRIOP. This simplifies both hardware design and programming and insures the ability to inter­

change devices among 10P's without changing the I/O command list. 

5.3 Di rect Input/Output (DIO) 

The direct input/output interface (which utilizes the Read Direct and Write Direct instructions) 

may be used both for internal control functions and for direct communication with other elements 

of the Sigma 9 system. 

This interface allows the transfer of a 32-bit data word between an affected register and an ex­

ternal device. In addition to the data word, a 16-bit address is transferred for control and se­

lection purposes. Each transfer is under direct program control. The same instruction which 

transfers data and control also accepts status information from the external device, to permit 

rapid sensing of external conditions. Since this system operates at a maximum data transfer 

rate, it is genera Ily used for data transfers of short bursts or asynchronous ti m i ng to avoi d tyi ng 

up an automatic channel. Direct I/O is also useful when data is to be accepted at medium to 

high speed, or when each input must be examined immediately as it is received. 

5.4 System Interface Units (SIU's) 

A successful real time systerT" requires more than just a highly efficient systems-oriented proces­

sor; it also requires special hardware and software for dealing with the wide variety of informa­

tion forms usually found in such applications. XDS offers an extensive array of such special 

systems, referred to as system interface units. These standard, off-the-shelf units connect analog 

and digital devices to the computer while fully exploiting the advanced input/oliput features 

of Sigma 9. Because the units are modular in design, the user selects only those he requires, re­

ducing not only his initial costs, but also the expense of future expansion. 

5-5 



Xerox Data Systems 

Because system interface units are standard equipment, they satisfy individual system require­

ments without the need for special engineering. The resulting benefits to the user include: 

Lower Cost - User costs to perform each function are lower because the systems are 

standard units in production 

Ease of Design - Because the SIU's offer flexible performance in a variety of standard 

interfaces closely related to his end tasks, the user can design his own system more simply, 

rapidly, and efficiently. System implementation time and cost are sharply reduced and 

productive results achieved much sooner 

Compatible Software - Because the system interface units are standard and use standard 

software, they are fully compatible with XDS programming systems. Standard I/O handler 

routines control these units in the same manner as standard peripheral equipment. System 

interface uni ts are easy to use in rea I time appl i cati ons, even where concurrent fore­

ground/background processi ng is required, because the SI U programs can operate under 

control of standard XDS monitors. The time and cost involved in the actual use of equip­

ment are minimized, as well as are programming training requirements 

Ease of Maintenance - A full range of standard diagnostic and checkout programs facili­

tates maintenance. These permit a high level of off-line checkout and maintenance with­

out hampering real time system operation 

Extensi ve Documentati on - Thorough documentati on is ava i labl e to the user even before 

hardware is installed. The documentation provided with each SIU includes assembly 

drawings, module location charts, logic diagrams, interface manuals, and theory of opera­

tion manuals which contain connection locations, pin numbers, signal definitions, unit 

loads, detai led timing diagrams, and logic equations 

Greater Flexibility - XDSengineers'researchedthedesign of these units with emphasis on 

their interaction with other system elements. The resulting flexibility of use assures that 

current system needs are easi Iy met and future expansion and change can be made at 

minimum cost to the user and minimum disturbance to the operating system 

Concurrent Foreground/Background Processing - XDS system interface units are designed 

to release the computer from the many routine detai Is involved in real time I/O coupl ing 

through direct input/output. Thus, almost all of the system's capacity is avai lable for 
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usefu I processing. Concurrent processi ng of a rea I time task in the foreground and a 

general purpose task in the background is economically sound 

The available standard XDS system interface units are described briefly in the following table. 

XDS brochure number 64-28-01, "XDS Sigma System Interface Units", contains detailed descrip­

tions of each unit, as well as installation data and typical systems that can be constructed 

through use of these standard un its. 

XDS provides two levels of software support for system interface units: operating system soft­

ware and maintenance software (including analog calibration and checkout programs and digital 

I/O programs). These are compatible with software support on all standard XDS products. Be­

cause the XDS system interface units are standard, XDS programming systems permit the user to 

deal with them simply. Even when a real time program is written in a language such as FOR­

TRAN IV, the user may control these units in a variety of convenient ways, including the use 

of subroutines called by the compiler. 
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Name 

Analog Input 
Controller 

Ana log Output 
Controller 

lOP to DIO 
Adapter 

Digital I/O 
Subsystem 

Analog and 
Digital 
Adapter 

Frequency. 
Control 
Subsystem 

Xerox Data Systems 

XDS SYSTEM INTERFACE UNIT SUMMARY 

Number 
per System 

Unlimited 

Unlimited 

Unlimited 

Up to 8 

1 via DIO 

Up to 2 

Function 

Provides the interface and control necessary to operate 
an analog-to-digital converter and a high speed analog 
multiplexor through a Sigma 8-bit I/O channel. Per­
mits random or sequential sampling of analog inputs at 
pre-specified intervals. 

Provides the interface and control necessary to operate 
fro';' 1 to 16 digital-to-analog channel controllers through 
a Sigma 8-bit I/O channel. Each digital-to-analog 
channel controller can operate 16 digital-to-analog 
converters. This unit allows analog input to be varied 
randomly, sequentially, or simultaneously, all at pre­
specified rates. 

Transforms any Sigma 8-bit I/O channel into an interface 
identical to a Sigma 32-bit DIO interface. Enables users 
to perform a program-specified number of 32-bit direct 
input or output operations, in any combination, via the 
8-bit I/O channel. 

Generates pulsed digital outputs, transfers data in mem­
ory to output registers, and stores the states of input sig­
nals in memory. Each fully expanded unit accommodates 
960 digital inputs, 480 pulsed outputs, or 480 stored out­
puts, in various mutually exclusive combinations. 

Provi des the interface and control necessary to operate 
one analog-to-digital converter, a 256-channel analog 
multiplexor, 256 channels of digital-to-ancilog conver­
sion, input 48 digital signals, and 32 stored (or pulsed) 
di gi tal output si gnals. 

Provides for frequency control of XDS analog input, ana­
log output, and digital transfer control units, thus en­
abling external devices to perform operations at regular, 
pre-specified intervals. Each fully expanded unit fur­
nishes four independent frequency sources. The fre­
quency of each source may be specified ei ther manually 
or by the program. 
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5.5 Peri phera I Devi ces 

The extensive range of XDS peripheral units makes possible an unusual degree of system pro­

ductivity and flexibility. Each peripheral device operates in conjunction with a device con­

troller which establishes logical interface lines between the device and the input/output 

processor. The device controller also sets up timing functions which control the peripheral 

devi cels operation, clocking, and data transfer. 

XDS also provides standard software that effectively complements Sigma peripheral hardware 

capabilities. Input/output handlers, as well as diagnostic programs, are provided for each per­

ipheral device. The input/output handlers may operate either with a stand-alone system or be 

interfaced to a monitor system. 

To facilitate maintenance of Sigma peripheral equipment, XDS provides an optional peripheral 

equipment tester. A plug-in connection on each device controller accommodates this tester. 

Peripheral devices may thus be exercised and tested off-line, minimizing costly CPU down-time 

for equipment maintenance. 

To achieve maximum reliability standards, XDS designs and manufactures all peripheral elec­

tronics. Mechanical mechanisms of most units are of XDS design and manufacture, or were 

chosen from the most reliable, field-proven equipment available. The chart which follows 

summarizes the XDS line of peripherals. 
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Equipment 

Rapi d Access Data Fi les 

Removable Disk Storage 

Magnetic Tape Units 

Graphic Display 

Card Equipment 

Li ne Pri nters 

Keyboard/Pri nters 

Paper Tape Equ i pm ent 

Xerox Data Systems 

XDS PERIPHERAL EQUIPMENT SUMMARY 

Characteri sti cs 

Capacities to 6.2 million bytes per unit; transfer rates to 
3 million bytes per second; average access times as low as 
17 milliseconds. Fixed read/write head per track eliminates 
time delays associated with moveable-head units. 

Storage capacity of 49.0 mi II ion bytes/disk driver;one or two 
dri ves per uni t; four di sk uni ts per control I er; transfer rate 
of 312,000 bytes per second with an average access time 
of 87.5 milliseconds. Multiple seek operations may be ini­
tiated to overlap with a subsequent single read or write op­
eration. Capacity for each fully expanded system is 196.6 
million bytes. 

Seven- and nine-track systems; IBM-compatible; speeds to 
150 inches per second; transfer rates to 120,000 bytes per 
second. 

A comprehensive display system which includes character 
and'vector generators; nominal display area, is 10 by 
10 inches" with ithree character sizes of 0.18 and 0.36 

inches high. There are two vector generator rates which are 
automatically invoked depending upon the maximum coordi­
nate increment of the vector. The unit includes a I ight pen, 
two keyboards, and action swi tches for operator control. 

Reading speeds to 1500 cards per minute; punching speeds to 
300 cards- per minute. Intermixed binary and EBCDIC card 
codes. Simplified punch programming does not require 
"corner-turning" logic. 

Fully buffered, speeds to 1500 lines per minute; 132 print 
positions with up to 96 different characters. 

Ten characters per second. Also available with integral 
paper tape reader (20 characters per second) and punch 
(10 characters per second). 

Readers with speeds to 300 characters per second. Punches 
with speeds to 120 characters per second. 
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XDS PERIPHERAL EQUIPMENT SUMMARY (Continued) 

Equipment 

Data Communications 
Equipment 

Remote Batch Terminal 

Peripheral Equipment Switch 

Channel Interface Unit 

System Interface Units 

Characteri sti cs 

A complete I ine of character-ori ented and message-ori ented 
equipment to connect remote and local user terminals to 
common carrier lines. 

System connects to Sigma directly or via a voice-grade 
phone line. It includes a 250 line per minute printer, 200 
card per minute card reader, 75 card per minute card punch, 
and an operator's console. The unit can answer incoming 
calls automatically, provide off-line listing, and operate in 
a full duplex mode. 

Peripheral devices may be shared by two or more Si-gma 
I/O processing units via the' peripheral equipment switch 
Switching of a device can be accomplished by either man­
ua I or program con trol. 

Half duplex communications between two Sigma IOP's under 
program control is provided by the channel interface unit. 
T ransm i ssi on rates wi II automati ca lIy fl uctuate to absorb 
the bandwidth avai lable to the IOP's. 

SIU's consist of a I ine of products that solve the inter­
facing problems of real time and process control applica­
tions. Among other functions, they provide a means of 
performing analog and digital I/O to devices not nor­
mally considered to be computer peripherals. 
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6.0 SIGMA 9 SOFTWARE 

The comprehensive software services available for use with the XDS Sigma 9 computer system 

enables the user to derive all of the benefits of the advanced architecture of the Sigma 9 hard­

ware. XDS offers a complete range of software elements (language processors, appl i cations 

systems, and utilities) integrated into a system that fully exploits the Sigma 9 hardware and, 

yet, is user-oriented. 

Being able to apply the computer's vast powers to the problems of modern business is a concern 

shared by many. Access by local and remote users must be efficient and user-oriented. XDS 

has taken a giant step toward a solution to this problem by developing the Universal Time-sharing 

System for use with the Sigma 9. This section discusses UTS as well as the various subsystems 

avai lable for the XDS Sigma 9. 

6.1 Universal Time-Sharing System 

The Universal Time-Sharing System (UTS) is an operating system that permits on-line conversa­

tional time-sharing, batch processing, and real time processing to operate concurrently on an 

XDS Sigma 9 computer. UTS features include: 

Conversational time-sharing, local and remote batch processing, and real time processing 

High system efficiency due to memory relocation map, shared reentrant processors, and 

multiple CPU independent I/O processors 

For on-line users: extensive conversational software, complete fi Ie saving, and restora­

tion features, and access to all batch processors (COBOL, MANAGE, FORTRAN, SORT/ 

ME RGE, etc.) 

For batch users: access to full system resources through local, on-line, or high speed re­

mote job entry 

For installation managers: a thorough system monitoring and reporting scheme including 

the ability to control and tune system resources for maximum efficiency. Extensive error 

checking and recovery features plus integrated hardware/software partitioning of system 

components for fail-safe operation. 
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For all users: comprehensive accounting system, maximum system reliability, extensive 

fi Ie security features, and a complete set of powerful processors 

Phi losophy of Operation 

UTS allows on-line time-sharing users to concurrently create, debug, and execute programs 

using a variety of powerful and comprehensive language processors and facilities. These in­

clude: 

lOG ON/lOG OFF 

TEL (Terminal Executive Language) 

EDIT 

BASIC 

PCl (Peripheral Conversion language) 

TOM (Terminal Oriented MANAGE) 

XDS FORTRAN IV 

META-SYMBOL 

LINK 

FDP (FORTRAN Debug Package) 

DELTA (Assembly language Debugger) 

SYMCON (Symbol Control) 

SUPER (Authorizes users and their resources) 

CO NT RO l (System performance moni tor) 

BATCH (Terminal job entry in the batch job stream) 

UTS users wi th batch processi ng requi rements may choose from I oca I batch entry (at the com­

puter site), terminal batch entry (batch jobs initiated from an on-line time-sharing terminal), or 

remote batch entry (batch jobs using a remote high speed batch terminal). Jobs are processed 

through symbionts in order to minimize I/O overhead. In addition to the on-line processors 

and facilities, batch users have these additional processing capabilities: 
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XDS COBOL 

SORT/MERGE 

MANAGE (Fi Ie retrieval, update, and report generator) 

DMS (Data Management System) 

1400 Series Simulator 

FMPS (Linear· Programming System) 

SL-1 (Simulation Language for Continuous Systems) 

GPDS (General Purpose Discrete Simulator) 

Xerox Data Systems 

The UTS system is completely integrated in that all processors generate the same format for 

binary object code. This common format means that no special headings are required in order 

to have processor compatibility. Any combination of routines generated by an XDS processor 

can be linked and loaded by the system loader. This further allows multiple linkages at load 

time providing the efficiency that could be realized by assembling all of the loaded subroutines 

as one large routi ne. 

Extensive management control facilities are provided by UTS to allow installation management 

to effectively control system resources and dynamically balance the system in order to maximize 

performance. These facilities include extensive accounting statistics, automatic periodic 

system performance monitoring, and dynamic control of system parameters. 

Because the UTS monitor is flexible, the term "user" in UTS refers to any user of the system, 

whether he be a time-sharing, batch, or remote batch user. The monitor rarely makes the dis­

tinction between user classes and selective handling is left up to UTS processors which differ­

entiate, according to preset criteria, and act accordingly. This lack of monitor distinction 

between classes of users allows for the expansion of UTS to its full potential in a multiprogram­

ming environment. 
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6.1.1.1 UTS Scheduling 

The UTS scheduler performs two major system functions: the selecti-on and organization of users 

to be swapped in and out of core memory, and the selection of users for execution. Each user 

has one entry in a set of state queues. (A state queue is a chain of users in the same state; e.g., 

waiting on terminal output). Twenty-eight such queues are maintained by the scheduler to 

select users for: (1) swapping in, (2) execution, and (3) swapping out. Results of this algorithm 

allow a flexible means of establishing user priorities and an intelligent selection of users to 

swap in and out. The queues are also used for entry and use of processors and I/O activities 

awaiting "wake':"up" at a preset time. 

The scheduler is driven by events reported throughout the system. An event usually results in 

a state change for a particular user. Before returning control to the routine which reported the 

event, the scheduler wi II check to see if this event has made a swap necessary and, if so, wi II 

schedule and initiate a swap before returning control. Given a reasonable ratio of available 

core to user size (four to one), the scheduler can keep swaps and computing virtually 100% 

overlapped. Swaps are organized for maximum efficiency which, in the case of a large swap, 

wi II reduce latency time well below the average of 17 mi lIiseconds. 

6.1.2 UT S Su bsystems 

UTS provides a wide range of system services and facilities to aid both users and installation 

management in utilizing the system most effectively. These include: (1) facilities for logging 

on and off the system and for summarizing system utilization at log-off time; (2) flexible and 

convenient file management facilities; (3) provision for extensive reporting and accounting of 

system use by separate account; and (4) provisions for system integrity via diagnostic testing and 

recoverabi I ity procedures. 

6.1.2.1 TE L 

TEL is the executive service subsystem which conveniently interfaces the user to a variety of 

UTS monitor facilities as well as other UTS subsystems. In particular, TEL permits direct access 
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to most of the functions associated with program development in FORTRAN or assembly lan­

guage. These include: 

Create or modify source program text fi les (EDIT) 

Compile or assemble source programs into relocatable object modules (FORTRAN IV, 

META-SYMBOL) 

Link relocatable object-program modules into load modules (LINK) 

Modify object module symbols (SYMCON) 

Load and execute object programs, including searching for library subroutines 

Execute object programs under control of one of the debugging systems (DELTA or FDP) 

Resume execution of programs that have been interrupted or stopped by the user for de­

bugging purposes 

Save core image of program being executed and retrieve it subsequently for continued 

execution 

Copy and de lete permanent fi les (PC L) 

TEL also provides information services to the terminal users - such as his current session ac­

counting charges and the status of avai lable system resources. 

6.1.2.2 SYMCON 

SYMCON is a convenient tool for program development tasks in which smaller subprograms are 

put together to form a larger process. SYMCON enables the user to examine internal symbolic 

references to determine if there are any conflicts in naming between the various subprograms. 

The user can eliminate those internal names which are no longer necessary and he can change 

symbol names which may be in conflict. 

6.1.2.3 LINK 

The LINK subsystem forms executable program load modules from relocatable object modules. 

It is a one-pass linking loader used to combine a number of program elements into an executable 
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entity. LINK merges internal symbol tables of the object program elements and searches sub­

routine libraries for external references. 

6.1.2.4 SUPER 

SUPER is available only to installation management for the purpose of displaying user account­

ing statistics, defining, or modifying legal users for the system and deleting legal users from the 

system. 

It may be used on-line or in the batch mode. In addition, various parameters may be set on an 

individual user basis, as follows: 

Maximum core allowed for all on-line users 

Maximum file space allowed for all on-line users 

Maximum number of on-line users to be conveniently served 

Maximum number of tapes allowed for all on-line users 

Batch bias - the percentage of execution time which batch receives 

Batch priority - less than or equal to compute-bound on-line users 

Normal quantum by which users are time-sliced 

Minimum quantum guaranteed each user 

Using the information provided by system monitoring, UTS will allow installation management 

to adjust the above parameters using the CONTROL processor for optimum resource uti lization. 

This process is called "tuning" the system. 

Features that contribute to system flexibility include a terminal startup/shutdown facility, a 

wide variety of parameter adjustments for system tuning, a broad range of hardware configura­

tions, and easy upgrading from existing Sigma Batch Time-sharing Monitor (BTM) systems. 

6.1.2.5 Terminal Startup/Shutdown 

UTS provides a convenient facility which enables the system to discontinue on-line service to 

terminal users and proceed to process only batch and real time operations. When this is done, 
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all of the user-allocated core memory is made available to batch and real time processing. 

This facility also allows on-line terminal operations to be restarted after shutdown so that con­

versational, batch, and real time processing can again be performed concurrently. 

6.1.2.6 System Tuning 

UTS installation management personnel can dynamically adjust a number of system parameters 

(i.e., tune the system) by using the CONTROL subsystem. For example: (1) the minimum and 

normal time quanta can be dynamically adjusted; (2) the minimum percentage of CPU time to 

be allocated to batch processing can also be dynamically adjusted to insure that a desired level 

of batch throughput is maintained; and (3) the number of active time-sharing u~ers which the sys­

tem will service concurrently is another dynamically adjustable parameter. Reducing this num­

ber will improve the response time for those on-line users being serviced. The adjustment of 

these and other parameters wi II insure efficient allocation of the system's resources as its en-

vi ronment changes. 

6.1.2.7 Configuration Flexibility 

The UTS operating system can accommodate a variety of Sigma hardware configurations, depend­

ing upon installation needs. The following are key elements that are used to create the optimum 

confi gurati on for any spec i fi c operati ona I envi ronment: 

Separate storage systems with independent controllers for maximized fi Ie I/O and swap­

ping. Separate controllers are recommended to avoid congestion between swapping and 

extensive fi Ie I/O activity 

High speed RAD (Model 7212) for fast swapping to maximize the number of concurrent 

on-I i ne users 

Additional core memory for accommodating larger user jobs or more simultaneous users 

in core memory. UTS was designed to operate efficiently with multiple users in core; and 

this wi" require at least 8DK of core memory if a variety of processors are in use 
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Additional RAD storage for providing more permanent file space for users and temporary 

fi Ie storage for executing user programs. The XDS Extended Performance RAD (Model 

7232) is recommended for this purpose. Additional storage capacity at greater economy 

is provided by the XDS Removable Disk Storage System (Model 7240/7241/7242). 

6.2 XDS Software Systems 

To enhance the application of XDS computers to business data processing, scientific processing, 

and management decision making, XDS offers a field-proven software package. This XDS de­

veloped software gives users a total problem solving and data handling capability throughout 

the entire range of business and scientific applications. The Sigma software package consists 

of: 

XDS COBOL 

FORTRAN IV Compilers 

BASIC 

Assemblers 

DMS 

MANAGE 

SORT/MERGE 

1400 Si mu lator 

FMPS 

GPDS 

SL-1 

6.2. 1 XDS CaBO L 

The XDS COBOL compi ler offers the user a powerful and convenient programmi ng language 

facility for the implementation of business or commercial applications. The language specifica­

tions are based on the latest definition of COBOL and fully conform to the proposed ANS 

standard for the various functional processing modules. Only those language elements which 
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cause ambiguities or are seldom used have been deleted. The compiler's design takes full ad­

vantage of Sigma 9's unique features, resulting in rapid compi lation of source code, rapid exe­

cution of the resulti ng obj ect code, and the generation of compact programs. The resu It is a 

highly efficient programming system requiring a minimum amount of storage. 

The following features summarize XDS COBOL advantages as an important tool for the pro-

grammer: 

Operates under UTS 

Maximum use of high speed, secondary storage (RAD) fi Ie 

Overlay organization for minimal core memory uti lization 

Meaningful diagnosti cs 

High compilation speed 

Hi gh execution speed of object programs 

Compact object programs 

Extended language features 

XDS COBOL for the Sigma 9 contains many facilities which provide flexibility and ease of 

use in program development. They include: 

Implementation of the table handling module 

SORT/MERGE linkage 

Sequential access 

Random access linkage 

Segmentation feature 

Report writer module 

Library utilization 

Calling sequences for FORTRAN, META-SYMBOL, and SYMBOL 

Common data storage for independently compi led programs 

Packed decimal arithmetic as well as floating point arithmetic formats 

Data name series options for ADD, SUBTRACT, MULTIPLY, DIVIDE, and COMPUTE verbs 
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The system provides the user with a comprehensive set of aids to minimize the time required to 

generate "bug-free" programs. Listings of these programs include: (1) the source language in­

put to the compiler with interspersed English language diagnostic messages; (2) an optional list­

ing of the relocatable binary output, printed in hexadecimal format with an alphabetic mnemonic 

operation code, and keyed by line number to the source language listing; and (3) a cross­

reference listing indicating, by line number, where each data name or paragraph name is de­

fined in the COBOL program, and each place where it is referenced. In addition, at run time, 

the user may use TRACE and EXHIBIT to follow execution of the procedure division. 

The compiler is designed to take full advantage of high speed, random access secondary storage 

(RAD) file. This rapid overlay service means faster job execution because of minimized I/O 

delays and smaller core memory requirements. 

6.2.2 Extended FORTRAN IV Compiler 

XDS Sigma FORTRAN IV is the result of continuing research and development of the FORTRAN 

language. This system conforms to and accepts the language of the standard version of FOR­

TRAN IV defined by the American Standards Association, as well as providing more complete 

capabilities and fewer syntactic restrictions. 

XDS Sigma FORTRAN IV has been designed for compatibility and, as a result, contains as sub­

sets the following FORTRAN languages: 

ASA, X3.4 Standard FORTRAN 

105, TC97/SC5 FORTRAN Proposal 

XDS 900 Series/9300 FORTRAN IV 

XDS 900 Seri es FORTRA N II 

XDS Sigma FORTRAN IV-H 

IBM 360 FORTRAN IV 

IBM 7090/7094 FORTRAN II and IV 
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The library routines in XDS Sigma FORTRAN IV, as well as the object code of subprograms pro­

duced by the compiler, are fully reentrant, allowing programs to function in a multiprogramming 

or real time environment. XDS Sigma FORTRAN IV operates under the UTS system. 

The following features not found in many other FORTRAN systems characterize XDS Sigma 

FORTRAN IV: 

Bit manipulation 

Control of specialized I/O and interface equipment 

Efficient coding of criti ca I high speed loops 

Absolute location references and other non-standard operations 

Sigma Extended XDS FORTRAN IV has many special features that faci litate programming and 

operation. These include: 

Meaningful Diagnostics: The compiler generally pinpoints detected errors and identifies 

the cause. Recovery from the error is often possi ble and the rest of the statement can be 

checked for further errors 

Multiply Entry into Subprogram: An ENTRY statement within a SUBROUTINE or FUNC­

TION subprogram can be referenced by a statement referring to the ENTRY name 

Expressions in Output List: Sigma Extended XDS FORTRAN IV permits any legitimate 

expressi on in an output list 

Extended Assignment Statement: The assignment statement allows an expression to be as­

signed to one or more variable 

Global Variables: Global variables can be used in place of COMMON. Separately 

compi led or assembled subprograms can refer to the same variable by name statements, 

thus omitting the order dependence inherent in the use of COMMON. This feature is 

unique to Extended XDS FORTRAN IV 

Self-Identified Input/Output: This feature, which is not avai lable in other systems, allows 

the novice FORTRAN programmer to write I/O programs immediately and the sophisticated 

user to minimize concern with I/O, since no FORMAT's need to be used 
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Extended Relational Operators: Relational expressions can be written in a form consis­

tent with the normal mathematical representation of inequalities, due to the availability 

of the symbols, ">" and "<" 
Asynchronous Input/Output: In Sigma txtended XOS FORTRAN IV, input or output of data 

can proceed in parallel with computation or other input/output. Binary information can be 

entered ina non-standard format 

Memory-to-Memory Data Conversion: In Sigma Extended XDS FORTRAN IV, BCD/BINARY 

FORMAT, conversion can be performed without any input/output. For example, a card 

can be read and the user can then DECODE the information in columns 8 through 72, se­

lecting a FORMAT on the basis of a code in columns 1 through 7; or, a record to be out-

put can be built up in sections at various times, whi Ie other I/O is going on, and then 

output whenever desired. This feature is not available in most other FORTRAN systems 

End-of-Fi Ie Processing: This feature allows the user to specify the action performed when 

an end-of-file is read. Thus, file manipulation can be accomplished with Sigma FORTRAN 

IV 

Generalized DO: DO and REPEAT loops can run forward or backward with the control 

variable in fixed or floating point mode (single or double precision) 

Generalized REPEAT: The Sigma FORTRAN IV REPEAT statement is similar to the DO 

statement while having much more power. Fer instance, while the REPEAT range is being 

executed, the controlling variables and expressions may be re-evaluated 

Generalized DATA Statement: This feature allows subscripts and DO parameters to be 

expressions that involve outer DO-control variables. These DO loops can go forward or 

backward, or they can be executed numerous times. Constants of the wrong mode are 

converted if meaningful; otherwise, they are flagged with a diagnostic message. Repeated 

groups of constants can be nested to any depth. If there are too few constants, the list is 

repeated from the beginning, as in FORMAT statements 

Variable Number of Arguments: A subroutine can have a variable number of arguments 

from call to call by using multiple dummies 

Internal Subprograms: In other FORTRAN systems, the programmer must often place many 

variables in COMMON to communicate with external subprograms or use assigned and 
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computer GO TO statements to simulate internal subprograms. In Sigma Extended XDS 

FORTRAN IV, subprograms can be compi led with each other and with the main program. 

They then have access to the same variables, constants, and FORMAT statements 

Widthless FORMATs: The input/output routines can determine the proper size of a num­

ber at execution time. This feature is unique to Extended XDS FORTRAN IV 

Adjustable FORMAT Specifications: The adjustable FORMAT statement, one of the most 

powerful features of XDS FORTRA!'J, saves time and effort when writing FORMAT state­

ments which handle slightly different situations. Input records which are highly variable 

may be more conveniently handled 

Generalized Array Bounds: Sigma Extended XDS FORTRAN IV permits positive, negative, 

or zero upper and lower bounds; a lower bound of 11111 is implied if no other bound is ex­

pli citly specifi ed 

N-Dimensional Arrays: Arrays in Sigma FORTRAN IV can have any number of dimen­

sions. Many other systems restri ct the number of dimensions to three or seven 

Mixed Expressions: Numbers and variables of real, integer, double precision, complex, 

and double complex type can be mixed in any expression in the Sigma system 

Generalized Subscripts: Subscripts in Sigma FORTRAN IV can be any general expression 

and can be subscri pted themse I ves 

Extended FORTRAN IV- H Compi ler 

FORTRAN IV- H is a one-pass, high speed compi ler that operates under UTS. It is designed for 

maximum compatibility with both ANSI Standard FORTRAN and IBM 360 H-Ievel FORTRAN IV. 

XDS Sigma FORTRAN IV-H includes a number of features not found in ASA FORTRAN. Among 

these features are: 

ENTRY statement 

Double complex data 

FORTRAN II READ, PRINT, and PUNCH statements 

IMPLICIT statement 

END and ERROR options on READ statements 
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NAME LIST i nput/ output 

CONN ECT statement 

Object program listing 

In-line assembly language option 

Reentrant library 

Reentrant object code 

In-line symbolic code 

Run-time debug trace of variable assignments under BPM/BTM 

Run-time debug trace of path-oF-flow under BPM/BTM 

X!OlS 
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The compiler tables, such as symbol and label tables, are dynamically allocated by FORTRAN 

IV-H to optimize memory usage. The FORTRAN IV-H compiler offers two kinds of source lan­

guage debugging capabilities: 

A trace of the statement number of source lines reached during execution of a program 

A snapshot of the values stored into variables as the result of assignment statements 

Complete provision is made for interface with both main programs and subprograms written in 

SYMBOL, MACRO-SYMBOL, or META-SYMBOL. 

6.2.4 BASIC 

BASIC* is a programming language designed to be easy to teach, learn, and use, allowing users 

with little or no programming experience to create, debug, and execute programs via an on-line 

terminal. Such programs are usually small to medium sized applications of a computational 

nature. 

* ~eginners AII-purpose~ymboliclnstruction Code was originally developed at Dartmouth 

College. 
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Two versio)ls are available, one which operates under 8TM, and a more sophisticated version 

whi ch operates under UTS. 

Hi ghl i ghts of both versi ons: 

Conversational 

Immediate Syntax Checking of input 

Can be used in both on-I i ne and batch modes 

Editing and compilation/execution modes of operation 

Direct execution capabi lity 

Fast in-core compilation 

Effi ci ent object code generation 

Minimum compiler core requirements 

Safe/fast compi Ie opti on 

Extensive print editing and formatting capability 

Extensive intrinsic functions and matrix operations 

Computer GO TO capability (multiple path branching) 

Fi Ie i nput/ output capabi I i ty 

Alphanumeri c constants 

Chaining facility 

Variable program size 

Com pi lati on and run-ti me di agnosti cs 

Restore statement for re-use of data 

Multiple argument functions allowed 

No fixed limit to the number of constants 

Features unique to UTS version: 

Chaining facility includes context preservation 

Character string operations 

All computati ons carri ed out in double precis i on 
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Many of the above listed features are not avai lable in other versions of BASIC, or have been 

greatly expanded. Some BASIC features are described in more detail below: 

On-Line and Batch Operation: Provides complete flexibility of operation. Designed pri­

marily for on-line program development and execution, or on-line development and batch 

production execution. Programs may also be developed in a batch mode to be executed 

on-I i ne, or deve loped and executed in batch mode 

Edi ti ng and Compi lati on/Executi on Modes of Operati on: BASI C provi des two user modes 

of operation. The editing mode is used for creating and modifying programs; the compila­

tion/execution mode is used to run a completed program. This arrangement simplifies and 

speeds up the program development cycl e 

Direct Execution: Statements may be entered via a terminal and immediately executed. 

Principal benefit - permits on-line debugging of programs under development without 

employing a special debugging syntax. During execution, programs can be investigated 

for loop detection, snapshots of variables can be obtained, values of variables can be 

changed, flow of execution can be re-routed, etc. This unique capabi lity also allows an 

on-line terminal to be used as a "super" desk calculator. When operating under the UTS 

monitor, virtually £!.!. instructions are directly executable 

Safe/Fast Compile Option: At compile and execute time, the user may specify an array 

dimension check. In safe mode, statements are checked to verify they do not reference 

an array beyond its dimensions. In fast mode, this time-consuming check is not made. 

During checkout, the safe mode could be utilized; fast mode could be used to speed up 

execution when program reaches production stage 

Print Editing and Formatting: BASIC provides an image statement which utilizes a "pic­

ture" of the desired output format to perform editing, TAB capability, and a precision 

option to indicate the number of significant digits (6 or 16) to be printed 

Alphanumeri c Constants: Capabi I i ty allows the user to read, write, and compare variable 

alphanumeric data. This is particularly important for conversational input processing. This 

feature has been greatly expanded in the UTS version 

Chaining: Permits one BASIC program to call upon another for compi lation and execution 

without user intervention. Thus, programs which would exceed user core space can be 
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segmented and overlay techniques employed via the chaining facility. Under UTS, the 

chain link option preserves array and string values across chaining 

Features unique to UTS version: 

6.2.5 

Character String Operations: Character strings up to 85 characters long (SYSGEN 

parameter) may be assigned, referenced, concatenated, compared, and used in input/ 

output statements. Strings can be .cleared separate from clearing arrays 

META-SYMBOL Assembler 

This program is a high level symbolic assembly language processor, compatible with all XDS 

compiler systems. META-SYMBOL features and facilities compare favorably with those of the 

most advanced operational assemblers on the largest computing systems. At the same tiflle, it 

includes as a subset one of the easiest assembly languages to learn and to use. 

The language includes general expressions of one or more items, combined by arithmetic and/or 

Boolean operators. Items can be single elements or lists. META-SYMBOL also has Function 

(FUNC) and Procedure (PROC) capability, permitting the programmer to specify and use in-

line, non-machine operations in symbolic programs without the time penalty ifllposed by a remote 

closed subroutine. 

Operationally, the system consists of an encoder and a translator. The encoder compresses the 

source language to about one-tenth its original size before the translator processes it. The 

translator enables source language modification with optional recovery of the resultant updated 

source code. 

The most important advance in MET A- SYMBO Lis the abi Ii ty of a procedure to generate codi ng, 

dependent upon conditions at assembly time. For example, a generalized subroutine, or MACRO, 

for a series expansion must always calculate all elements and multiply all coefficients. A gen­

era I use procedure, on the other hand, can generate condi ti ona I codes based on the number of 

coefficients and the use of those coefficients and constants. If a coefficient is unity in a 
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specific case, then the associated multiplication can be eliminated in the generated code. If 

a coefficient were zero, then deletion of an entire term would result. The number of terms for 

which coding is generated depends upon the number of arguments supplied at assembly time. 

This capability obviously increases the efficiency of library programs for general use. Coding 

is generated in-line and is calle'd and provided with arguments with a single call line, exactly 

as a MACRO. Procedures of general value can be put into the system, then automatically 

called by name at assembly time. 

The following features summarize META-SYMBOL advantages as an important tool for the pro-

grammer: 

The operand fi e Id can contai n both ari thmeti c and I ogi ca I expressi ons, us i ng constant or 

variable quanti ti es 

Longer programs can be wri tten in segments and the loader automati ca Ily links references 

from one segment to another 

The DO directive allows generation of one line of code many times with address incre­

menting. In PROCedures, the DO allows selective generation and skipping of areas of 

code, with parameters as constants, or expressions determined at the time of the particular 

assembly 

PROCedures allow a MACRO assembler capability of generating many units of code for 

a given PROCedure call line. Further sophistication provides completely parameterized 

codi ng, wi th PROCedures appl i cable to many programs 

META-SYMBOL permits full use of lists and subscripted elements 

The call line and its individual parameters can be tested both arithmatically and logically 

A subset of code in the PROCedure can be conditionally generated according to values 

of given parameters 

META-SYMBOL incorporates definition of mnemonics at a compiler level or redefinition 

of existing standard XDS machine mnemonics 

The use of dummy parameters is dependent upon the structure of the call line rather than 

stri ctly on a name basi s 

Nested PROCedures can be used and one PROCedure can call another 
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Complete use of ari thmeti c and Boolean operators is possi ble in PROCedures 

FUNCtions resemble PROCedures in structure, except that they uti I ize non-generative 

code to return values 

Use of the TEXT directive simplifies coding of messages and eliminates the need for char­

acter or word count by using delimiters. In addition, Hollerith text can be generated in 

any DATA statement 

I/O procedures remove the necessity for bit-shuffling in creating I/O instructions of 

complex structure 

META-SYMBOL capabilities, beyond those normally associated with the basic derivatives, can 

be brought into use gradually as the need dictates and ability allows. Coding practices such as 

parametric programming and PROCedures and FUNCtions can be phased into use as the learner's 

competence increases. 

6.2.5.1 SYMBO L Assembl er 

The XDS SYMBOL assembler, which is basically a subset of META-SYMBOL, accepts symbolic 

input from various media and translates st.andard XDS Sigma mnemonics and symbolic expressions. 

It also offers pseudo operations that aid the user in coding and debugging programs. The SYM­

BO L linkage format is compatible in every respect with the other XDS compilers and assemblers. 

6.2.6 Data Management System 

A Data Management System (DMS) data base can form the heart of an integrated appl i cations 

system or a total corporate information system. It is designed to economically extend user capa­

bility to handle dynamic system development. 

6.2.6.1 DMS Concepts 

Elements of pertinent information may be connected by logical pointers within the data base. 

This allows data to be recorded just once and yet be linked in many ways to other data to per­

mit its use by diverse applications. Information required by separate operating areas of business 
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may now be retrieved from one common source, thus assuring that all concerned are using the 

same data. This capability can also eliminate redundant data from files and, in so doing, re­

move the source of many potentially costly errors. In addition, it can eliminate to a large degree 

the traditional requirements of sorting and merging to manipulate files. 

DMS enables one to create a data base according to relationships among data which are user­

defined. These data relationships are established using pointers from one record to another 

throughout the data base. Because of these pointers, data may be structured and information 

retrieved in virtually any way to suit individual application requirements. Users control the 

physical placement of data, through a variety of options that are available, to optimize the ef­

ficiency of application processing. 

The DMS data base can be structured to support batch processing of data whi Ie faci litating 

transaction oriented processing as well. As a transaction occurs, it quickly updates all records 

affected in the data base. With this capability, on-line systems can be developed and tested 

locally, adding terminal access to the data base when the system has been proven. Inquiry of 

the data base now becomes a natural mode of operation, a Ithough standard reports may be pro­

duced as always. 

By developing and using the DMS data base in a way that reflects individual information flows, 

users are able to anticipate future system requirements for data. This will allow one to reduce 

the amount of on-going systems redesign effort in the more dynamic application areas. 

The data base can be created or accessed by the programmer usi ng COBO L, FORTRAN, SYM­

BOL, or META-SYMBOL. The programmer is also provided with a high degree of independence 

from the data base to facilitate additions or alterations to data with a minimum of program 

changes. Additionally, DMS relieves the user of the I/O programming burden by performing 

fi Ie processing and data base manipulation for him. 

To protect the data base from unauthorized access and potential failure, DMS provides compre­

hensive access security. Access keys may be required to either read or write the data base, 

records within it, or even specific fields within a record if desired. For example, a payroll 
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record may be made generally available, but access to rate and salary grade fields within that 

record may be locked out to users without the proper level of authority. Additional protection 

is provided by a journal file where a copy is kept of all records as they appear, both before 

and after they are updated in the data base. This audit trai I ensures ease of recovery from po­

tential fai lures. 

6.2.6.2 OMS Faci lities 

File Definition Processor: This is free-standing and operates under control of the moni­

tor. Data is defined by using a data definition language which becomes input to the file 

definition processor. Data is defined and retrieved in lists and hierarchies, with these two 

relationships combined to allow extensive networks of data to be used. There is no in­

herent limit to the number of relationships that can be defined for anyone type of record 

Data Base Manager: Functions to servi ce user program requests to access the data base. 

Invoked by ENTER (COBOL), CALL (FORTRAN), and a BRANCH AND LINK instruction 

(META-SYMBOL). These calls instruct OMS to add, delete, update, and retrieve data 

from the data base. 

Utility Routines: 

6.2.6.3 

File Initialization - used to format the device and prepare it for receiving data 

File Dump Routine - provides the capability of dumping all or selected portions 

of an existing OMS data base to a sequential file and/or to a printer 

Data Base Restore - provides the capability of reloading all or selected portions 

of an existing OMS data base from a sequential file. Data base restore, used with 

the Journa I Tape, fac iii tates data base reconstructi on if necessary 

MANAGE 

Sigma MANAGE is a generalized file management system for the XDS Sigma 9 computer. It 

fulfills a long standing business need for a greatly simplified method of using the computer to 

establish and maintain records on magnetic tape and/or RAD units; selectively retrieve data 

from these records; and, upon request, generate reports from the contents of these records in a 
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variety of formats. Sigma 9 MANAGE eliminates the need for specialized programming for these 

tasks. In contrast to COBOL, which is a language for the programmer, MANAGE provides per­

sonnel outside the data processing department with direct and immediate access to information 

processed and retai ned by the computer. 

Sigma 9 MANAGE functions can be performed without the lengthy time delay common to the 

implementation of computer programs. Sigma 9 MANAGE has the unique capability of enabling 

personnel who lack skill in programming to communicate directly with the computer. The full 

potential value of the computer is thereby approached. The response time to changing manage­

ment demands for information is reduced from days, or even months, to a few hours. 

A focal point in the Sigma 9 MANAGE file management system is the Data File Dictionary, 

which describes precisely the format and characteristics of a particular data file. Since each 

Data File Dictionary relates to only one file, an installation has as many dictionaries as there 

are data files. These dictionaries, along with the generalized MANAGE programs, are retained 

in the Sigma 9 software library. 

The programs that constitute MANAGE can be classified as LOAD and GO file processing com­

pilers. Each is a generalized program oriented around a Data File Dictionary that describes the 

format of one specific data file. Utilizing control parameters and applicable Data File Dic­

tionaries, these programs perform file creation and maintenance, selective data retrieval, and 

report generation. 

File creation entails setting up a new file. File maintenance entails modifying the contents 

of an existing file by inserting, deleting, and/or changing records within the file. Data re­

trieval functions include selecting records (or parts of records) from a file; the selection depends 

upon a set of criteria that are related by the logical operators and/or their logical negatives. 

The criteria tests include greater than, less than, and equal to. Data retrieval queries involving 

files can be processed singly or in batches. Thus, multiple reports (programs) are generated in 

a single pass of the file, providing automatic multiprogramming of the data base. 
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The report generation function includes editing of selected data fields into prescribed format 

and sequence, automatic inserting and alignment of column headings, counting of items within 

groups, and summarization of data within the report. 

6.2.6.4 SORT/MERGE 

The XDS SORT executes on the Sigma 9 under control of the Universal Time-sharing System. 

The input file to be sorted and the resulting sorted output file may utilize any sequential per­

ipheral device (e.g., magnetic tape, disk, RAD, cards, printer, etc.). Intermediate storage can 

utilize magnetic tapes, disks, RAD's, or any combination of these devices. Complete flexibility 

of input and output is available. Minimum configuration depends upon the user's choice of 

input/output services. 

The Sigma 9 SORT can be used as a separate run in a batch processing mode, or it can be called 

by other processors (e.g., COBOL, FORTRAN, or MANAGE), or by assembly language programs. 

When called in this manner, SORT can checkpoint the host program and utilize the additional 

storage thus obtained. This permits it to function very efficiently on smaller systems .• 

The Sigma 9 SORT is designed specifically to make maximum use of the system hardware. The 

most sophisticated sorting techniques such as replacement selection sorting and read backward 

polyphase merging are used to create a flexible and highly efficient sort. 

The basic generalized SORT is specialized by parameters. These parameters indicate the hard­

ware available, define the file format, indicate the presence or absence of user own coding, 

select alternate methods of handling errors, define sort keys, indicate if the collating sequence 

is to be changed prior to the SORT, and specify the direction of the SORT (i .e., ascending or 

descendi ng). 

The first phase of the SORT checks the parameters and optimizes the avai lable hardware. The 

second phase is the internal SORT which uses a replacement selection tournament technique to 

increase the speed for the SORT. The third phase uses a polyphase technique to combine the 

strings generated in the second phase into fewer, but larger strings until only one string (the 

final sorted file) remains. 
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During the SORT, six own code exits are provided to enable the user to perform functions such 

as reading, checking, and writing header and trai ler lables, and to modify the data records prior 

to or after the sorti ng, but pri or to the fi na I merge. 

SORT can process multi-reel files with as many as 36 reels per file. 

As a separate function, two or more sorted files can be merged using the XDS MERGE program 

which operates on the Sigma 9 under control of UTS. The input files to be merged and the re­

sulting merged output can utilize any device available in the system. 

XDS Sigma 9 MERGE can combine up to eight input files into one merged output file. Files 

being merged need not reside on the same type of input device. For input files residing on 

magnetic tape, the MERGE program accepts multi-reel input files and produces multi-reel output 

fi les where required. Furthermore, fi les which reside on more than one physical RAD and/or 

disk can be merged under control of UTS, which determines the multiplicity of files. 

As in SORT, the MERGE program can be specialized by the use of parameters. These parameters 

define the input/output, specify the handling of header and trailer labels if present, specify the 

presence or absence of user coding, select error handling options, define the merge keys, indi­

cate the ascending or descending sequences of the MERGE, and specify the collating sequence 

of the merged fi les. 

MERGE is one unsegmented program that performs internal merging without the need for inter­

medi ate storage. User exi ts are provi ded to a II ow the reading and veri fi cati on of header and 

trailer labels (if present), label modifications, and data record modification. 

The generalized XDS SORT/MERGE package uses improved techniques designed to take advan­

tage of special hardware features such as decimal arithmetic, byte string manipulating instruc­

tions, the read backwards feature of 9-track tape drives, and random access devices suchas disks 

or RAD's. 

Major features include the ability to process variable length records in monitor format as well 

as fixed length records in either blocked or unblocked format. 
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6.2.6.5 1401 Simulator 

A 1401 Simulator package minimizes the problems otherwise associated with converting 1401, 

1440, and 1460 programs; the simulator provides a compatible level 6f computing capabi I ity, 

whi Ie users are writing improved programs that take full advantage of the greater speed and 

power of the Sigma 9. The 1401 Simulator runs under direct control of the monitor system. 

Hence, 1401 programs can be i nterm i xed programs wri tten in any other Si gma language. 

6.2.6.6 FMPS - Linear Programming and Package Option 

The Sigma Functional Mathematical Programming System (FMPS) is a modular linear program­

ming package that provides mathematical optimization techniques to be used for allocation of 

resources such as manpower, capital, or equipment. 

Some typical problems which submit to solution by FMPS are: 

Blending 

Rqw material selection 

Production capacity allocation 

Transportation and distribution 

Inventory Optimization 

Investment a II ocati on 

FMPS uses the high speed auxi liary storage provided by XDS Rapid Access Data (RAD) storage 

units, as an extension of core memory. Average access time of these fixed-head, high speed 

units is only 17.5 milliseconds, with transfer rates up to three million bytes per second. Some 

characteristics are described below: 

It offers simplified data preparation using the GAMMA III Matrix Generator/Report 

Writer 

It is designed in a modular fashion to give each user only the capabilities he really 

needs •••• and to allow for expansion as the user's needs grow 
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Time criti cal sections are written in as~embly language to take maximum ~advan tage of 

unique Sigma hardware features 

Through use of an easi Iy understood, user-oriented control language (a subset of FOR­

TRAN IV), the user has complete freedom to structure his optimizing runs 

FMPS can operate under the XDS Batch Processing Monitor (BPM), Batch Time-sharing 

Monitor (BTM), or Universal Time-sharing System (UTS) •••. either at the CPU site or 

at remote locations via remote batch terminals 

It is economical - with the ability to capitalize on the performance of the RAD unit, 

the average linear programming user (300-row problem) achieves a price/performance 

ratio unequalled on other third-generation computers. For each incremental 4K words of 

core memory made avai lable to FMPS, the maximum problem size is increased by 225 rows 

6.2.6.7 FMPS Components 

The Sigma 9 FMPS package includes two major components: (1) the basic linear programming 

system, and (2) the GAMMA III Matrix Generator/Report Writer. The basic system can be 

used either alone or with GAMMA III. 

The Basic System - The basic linear programming system consists of a set of individual pro­

cedures, or subroutines (which constitute the basic LP solution algorithm), plus a control lan-

guage. 

The control language is used to direct FMPS through its problem-solving sequence. It provides 

for procedure calls, data management, and arithmetic and logic testing. 

By mea~s of the control language, the user calls in the individual procedures needed to input the 

problem in matrix form, solve the problem, and output the solution in matrix form. These pro­

cedures are of four types: input, optimizing, output, and preservation/restoration. The FMPS 

linear programming algorithm, which these procedures perform, includes capabi lities for multiple 

pricing, upper and lower bounding, and range constraint. The inversion technique uses a matrix 

triangularization scheme which is one of the most advanced in the industry. 
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GAMMA III Matrix Generator/Report Writer - GAMMA III, another optional feature avai lable 

to FMPS users, provides a simplified, time-saving aid in formatting input data and in producing 

reports in management-oriented formats. 

The GAMMA III Matrix Generator accepts problem-oriented input statements from management 

in the form of data tables (two-dimensional arrays) and lists (symbolic references that describe 

the variables and constraints to be included in the current representation of the problem); and 

automatically formats these statements in the matrix form required for solution by the linear 

programming algorithm. 

The GAMMA III Report Writer prepares reports of the solutions to FMPS problems with full 

English language titles and in desired format. In the report publication phase, GAMMA III pro­

vides controls that enable the user to call for all reports described in the report generation 

phase or for any desired subset. 

6.2.6.8 GPDS (General Purpose Discrete Simulator) 

GPDS represents the principal thrust of XDS into the discrete simulation field. In structure, it 

is similar to the IBM discrete simulator, GPSS, which is the most widely used programming lan­

guage in the discrete simulation area. GPDS, however, possesses features which are not in­

digenous to GPSS. These features enhance the attractiveness of GPDS to the simulation com­

munity since GPSS/360 then becomes a subset of GPDS. 
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GPDS is a transaction flow oriented simulation language which functions in a discrete time 

frame; i.e., events occur at precise measurable instants of time rather than continuously. A 

feature which is unique to GPDS (and GPSS) among simulation languages is GPDS possesses 

a unique block diagram scheme which makes it very attractive to modelers and system analysts. 

GPDS is an extremely versatile language, proof of which lies in the fact that GPSS has been 

applied to almost every conceivable situation. Among heavy users of GPSS are: (1) the bank­

i ng and fi nance industry; (2) manufacturi ng; (3) educationa I i nsti tuti ons; (4) hospi tals; (5) cor­

porate planners; (6) information system analysts; and (7) urban planners. 

One of the principal problems which analysts have encountered with GPSS/360 has been core 

size. GPSS requires large amounts of core and, thus, if an analyst is dealing with a large system 

he often runs into trouble with core availability. GPDS has largely eliminated this difficulty 

through frequent and efficient utilization of random access devices. Among the additional fea­

tures which GPDS incorporates are: 

Matrix savevalues resident on RAD 

Byte sized savevalues 

Library feature for matrix savevalues 

Multiple initialization of arrays 

Exponential operator 

SNA for absolute clock time 

Text card conti nuati on 

Control over assembly sets 

Alternate method of indirect specification 

Built-in statistical distributions 

More job tapes 

Square root operator 

Inter-transacti on communi cati on 

Steady state termi nator 

Pri nt col umns 73 - 80 on input 

Premature termination statistics with transaction dump option 
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Unlimited random number chain 

Separate DCB for report generator 

FORTRAN/COBOL interface 

Additional parameter and savevalue types 

Blocks stored on a RAD 

Parameters stored on a RAD 
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GPDS fills a major need of many users who now are recognizing the requirements for this type 

of software. Its availability establishes XDS as a firm competitor in the operation research 

field. 

6.2.6.9 S L - 1 

Simulation of continuous and discrete time systems in the scientific and business community is 

an accepted tool in the solution of both classes of problems. For use with continuous time simu­

lations, XDS provides SL-l. SL-l is a superset of CSSL *, the standard language specified by 

Si mu lati on Counc i Is, Inc. 

SL-l greatly reduces the training requirements for programming personnel. It is designed pri­

marily to simplify the work of scientists and engineers who lack special training in programming 

but who must program a digital or hybrid computer to simulate parallel systems. By removing the 

communications barrier between man and machine, SL-l allows the user to take full advantage 

of the speed and real time attributes of the XDS Sigma 9 computer system. Whi Ie it serves as a 

si'l1ple, easy-to-use programming tool for the novice user, SL-l also offers sufficient flexibility 

and power to aid the sophisticated programmer faced with a major programming task. 

The primary function of SL-l is solving differential equations, a fundamental procedure in the 

simulation of parallel, continuous systems. To perform this function, SL-l provides six integra­

tion methods and control logic for their use. It automatically sorts the equations to ensure that 

parallelism is maintained and it includes an implicit operator to handle algebraic loops. 

*Continuous ~ystem iimulation language 
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A major feature of SL-l is its extensive set of macros, which allow the user to simulate a wide 

variety of linear and non-linear elements through the use of simple, single-operator statements. 

These prototype statements are inserted into the program each ti me the macro is referenced by 

name. 

Because of the versatility of XDS Sigma computing systems and the broad applicability of digital 

and hybrid simulation techniques, applications for SL-l are essentially limitless. Its macro library 

concept, which contains a basic XDS macro set, allows the user to define his own macros. Pri­

mary current areas of application are aircraft simulation, biomedical models, chemical processing, 

control system design, fluid-flow analysis, heat-transfer studies, and missile and space systems 

design. 

SL-l fulfills a two-fold purpose: It facilitates programming tasks for the novice user, and it 

makes available to the well-trained programmer the flexibility and power of a versatile simula­

tion language. 

For the novice user with a simple, straightforward task, SL-l offers: 

An easily understood form for model-description statements 

A set of operators capable of handling most problems involving differential equations 

in a simple manner 

Built-in integration algorithms and pre-packaged, standard input/output 

Ability to interactively alter the parameters of a simulation problem between runs 

A complete arbi trary functi on-generati on system 

The proven features of previous, well-accepted simulation languages including sorting of 

operations to assure proper order of the calculations; expression-based representation re­

sembling that of MIMIC*, DES-l, and DSL/90**; and optional block-oriented represen­

tation resembling that of MIDAS and DES-l. 

* An extension of MIDAS, developed by Wright-Patterson Air Force Base 
** A proprietary IBM software package developed for the IBM 7094 computer 
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The power of SL-1 as an advanced simulation language for the sophisticated programmer results 

primarily from the following features: 

Open-ended operator set, including powerful macro procedures that enable the program­

mer to generate his own operators 

Hybrid and real time capabilities useful in a broad spectrum of application areas 

Hybri d and rea I ti me features inc lude interrupt operators; c lock operators; hybri d i nput/ 

output; automatic synchronization with real time; block timing, debugging aids; provisions 

for simultaneous sampling of A/D lines, simultaneous D/A conversion, and analog check 

and control; and capability for generating real time solutions 

Conditional processing features to aid in program checkout, permitting the user to include 

test cases and associated dumps without altering the source program 

Macro Capability - An additional feature of SL-1 is its macro capability; macro defines a new 

simulation operator for the duration of the program in which it is used. A macro can contain 

any SL-1 statement and other previously defined macros. 

A macro is utilized in the following manner: A set of generalized statements define the macro. 

When invoked, the macro variables are replaced by those in the calling sequence and in-line 

statements corresponding to those in the macro definition are generated. 

An extensive macro library is available to all SL-1 users. It includes the following: 

Fi rst- and second-order transfer functi ons 

Comparator 

RST flip-flop 

Implicit iterative function 

Single-step delay 

Variable delay 

Limiter 

Deri vati ve function 
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Dead space 

Hysteresis 

Quantizer 

Resolver 

Step function 

Ramp functi on 

Pulse generator 

Harmonic wave generator 

Normal-distribution noise generator 

Uni form-distri buti on noise generator 

Function switch 

Input switch 

Output switch 

Lead-lag 

Mode-controlled integrator 
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The user can define his own macros, as the need arises, as well as using those in the XDS library. 

Use of macros drastically reduces programming time, increases efficiency of execution, and en­

hances the flexibility of the language itself. 

6.3 OTHER PROGRAMS 

6.3.1 FDP (FORTRAN Debug Package) 

The FORTRAN Debug Package provides the conversational user with many powerful features to 

reduce checkout time. These features, which are dynamically controllable from the terminal at 

execution time, include the following: 

Program execution control 

Statement stepping 

Conditional breakpoints 

Data breakpoi nts 
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Flow tracing and history recording 

Examination and correction of scalar and array elements 

Branching 

Program restart 

Statement cance Ilati on 

Argument display and automatic checking 
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In F DP, reference can be made to statem'ent numbers, statement labels, and data el ements. State­

ment and data breakpoints can be inserted so that when pre-selected situations occur, various 

options are made available. These options consist of stored commands which modify statements 

or data, display data values, branch, trace, etc. Also available at breakpoints are direct com­

mands which allow for manual modification and examination. 

Dynamic control allows the user to trace the history of execution and current status of his pro­

gram, as well.as direct the course of future operations via stored commands. 

6.3.2 EDIT 

EDIT is a conversational line-at-a-time context editor designed for creating, modifying, and 

searching data text fi les. EDIT takes advantage of keyed-fi Ie, random access storage for effi­

cient and responsive file manipulation. EDIT functions include: 

Creation, insertion, deletion, re-ordering, and replacement of text lines or groups of 

lines 

Selective printing and renumbering of text lines 

Searching text files by context for matching, deleting, moving, and substituting line by 

line 

New fi Ie creation, fi Ie copyi ng,· and file deletion 

Intra-line editing for convenient modification of portions of a line, including shifting the 

text left or ri ght 

Settirg software tabbing controls for text formatting 
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6.3.3 PCl (Peripheral Conversion language) 

PCl is a media conversion service for moving files of data in various forms from one type of per­

ipheral device to another. It operates in the conversational on-line mode as well as in the 

batch mode. PCl provides comprehensive facilities that allow the user to: 

6.3.4 

Transfer single or multiple files 

Select specific records within a file for sequencing formatting and conversion 

Delete fi les 

Li st or dump fi les 

Ca II for magneti c tape hand ling functi ons 

Copy fi les to devices (e.g., line printer, card punch, etc.) 

DELTA 

DELTA is a powerful conversational debugging service for checking and modifying assembly 

language programs. It permits the use of full symbolic references in an object program to perform 

the following functions: 

Examine, insert, or modify various elements of a program (instructions, numeric values, 

encoded information, etc.). Data may be referenced in all types and formats 

Control program execution with insertion of conditional breakpoints into a program, and 

breakpoint based on changes in elements of data 

Trace execution by displaying information at designated points in a program 

Searches programs and data for spec i fi c elements and va lues 

UTS assemblers and compi lers generate symbol tables, describing data representation and pro­

gram location. These tables can be used by DELTA to provide full symbolic referencing. 

6.3.5 SYSGEN (System Generation) 

SYSGEN permits the Sigma 9 user to generate a monitor system that is specifically designed for 

hi s i nsta Ilati on, confi gurati on, and requi rements. 
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From a master fi Ie, plus any corrections or updates, the system generation program generates an 

installation-oriented system for a specific configuration. Because it contains only those elements 

actually needed, rather than all possible peripheral elements, the installation system provides 

faster, more effi ci ent operati on. 

6.3.6 XDS Standard Li brary 

The XDS standard library contains appropriate programs of standard mathematics, conversion, 

and special functions. The library includes those programs required for use with the XDS 

FORTRAN IV compi lers. All I ibrary routines may be called by machine language programs. In 

addition to the standard library, the user can, at system generation t~me, place any special pur­

pose routines from the XDS Users' Group Library or of his own creation into the standard library. 

6.4 HARDWARE AIDS 

The integrated Sigma 9 programming system makes full use of the many available hardware 

features: 

Push-pull stacks permit dynamic space allocation, subroutine communication, and re­

entrant capabi lity 

Traps are available for simulation of optional instructions not physically present and for 

error condi ti ons 

The analyze instruction assists in effective address calculations 

The interrupt instruction provides increased effectiveness and speed of calculation 

Call instructions are useful for requesting monitor functions and implementing user­

defined subroutines as if they were machine instructions 

Direct addressing of all of memory simplifies generated code 

Displacement indexing minimizes the use of general purpose registers and faci litates pro­

gramming 

The Rapid Access Data (RAD) fi Ie is avai lable for system storage, symbiont buffering, user 

storage, and other functions 
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Sigma software exploits the fast access time (17 milliseconds) and high transfer rates of XDS 

Rapid Access Data (RAD) fi les. The high speed and large storage capacity allow the RAD to 

be considered an extension of core memory. Thus, powerful operati ng systems can be implemented 

,without severe core memory requirements by storing large portions of the operating system on the 

RAD. Those portions can then be loaded into memory as required very rapidly and overlaying an 

unused portion of the operating system. This same advantage is obtained when executing large 

programs. 

6.5 XDS USERS' GROUP 

As a continuing service for its customers, XDS offers participation in its Users' Group. The 

primary purpose of this user organization is to facilitate the exchange of technical information 

between XDS and personnel from installations that have procured computer equipment from XDS. 

The significant objectives of the Users' Group are: 

To advance the effective use of XDS computers and systems 

To reduce redundant effort among its membershi p 

To establish and maintain active standing committees and special interest groups 

To provide channels of communication to assist in the continual interchange of relevant 

information 

To provide unified feedback to XDS regarding hardware and software needs 

In support of these objectives, the Users' Group holds regularly scheduled international meet­

ings bi-annually. Less formal regional, district, and sub-chapter meetings are held periodically, 

which the' Users' Group also endorses and actively encourages. 

Another important vehicle of user communication is the monthly publication, Users' News. This 

newsletter, compi led, printed, and circulated by XDS, keeps customers informed about new 

hardware and software product developments and schedu les, profi les of user installations, new 

Users' Group members and applications, technical hardware tips, programming techniques and 

tutorials, standing committee reports, user field problem reports, new publications available, 

new Users' Group Library programs, and user project or application descriptions. 
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The Users' Group also distributes updated listings of the Users' Group Program Library, as well 

as the Standard XDS Program Library list, the installation membership list, standing committee 

questionnaires, and meeting agendas and proceedings. 

Membership in the XDS Users' Group is complementary, both for installation members and indi­

vidual members, by submitting a written application to the Secretary of the Users' Group. An 

installation member is the individual most closely associated with an XDS computer installation 

who is willing to participate as the official delegate of the installation. Any other interested 

individual within a given installation who is willing to participate in the activities of the 

Users' Group can apply as an individual member. 

The Users' Group is governed by a 3-man Executive Board, composed of a Chairman, Vice Chair­

man, and Secretary. Each year, the Vice Chairman is elected from the most knowledgeable, ex­

perienced, and active members of the Users' Group. After one year in this capacity, the Vi ce 

Chairman automatically becomes the Chairman. 

Participation in the XDS Users' Group permits the customer to share in hardware and·software 

refinements developed and operated in many different appl ications, and further makes avai lable 

the experience of many seasoned XDS computer users. 
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9.0 INTRODUCTION 

SECTION IX 

SUPPORT 

Included in this section are procedures for arranging Sigma 9 demonstration and benchmark 

services, and a list of all responsible Sigma 9 personnel (with primary and secondary contacts), 

inc I udi ng th ei r areas of responsi bi Ii ty. 

9.1 DEMONSTRATIONS 

All requests should be directed to Dave LeFort, Customer Relations, allowing a minimum of one 

week advance notice of the demonstration. The priority of objectives to be attained in the 

demonstration should be provided in detail along with the request. 

• Sigma 9 RBM, BPM, and BTM demonstrations wi" be avai lable for customers starting 2Q71 

• Sigma 9 UTS demonstrations will be available for customers starting 2Q71 

• Sigma 9 XOS demonstrations will be available for customers starting 3Q71 

9.2 BENCHMARKS 

Sigma 9 benchmarks will begin 2Q71. The Regional Systems Manager should coordinate his 

region's benchmark submissions and notify Systems Evaluation of his approval. He should ensure 

that the following is avai lable with each benchmark submitted: 

• A benchmark submittal form 

• Listings of the benchmark and its output. (If listings and output are not included, outside 

computer time will be purchased and charged to the appropriate sales office to obtain them.) 

• Objectives of the benchmark (e.g., speed, diagnosti cs) 

• Any restrictions on modifications that can be made 
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• Estimated running times for competitive systems 

• Formats of any forei gn tapes needed 

• Turnaround time available for the job 

When necessary information is unavailable, all work on those programs will be suspended and 

the Regional Systems Manager will be made aware of the problem. 

The Regional Systems Manager will have the responsibility of prioritizing the regional bench­

mark workload -as the load in Systems Evaluation builds to capacity. Where significant proposal 

or benchmark work is necessary, District and Regional assistance may be necessary. 

A summary of information gathered from benchmark activities will be made available to the field 

in the form of: 

• Competitive timings 

• Collections of biased benchmarks 

• Periodic reports of pertinent problems encountered 

• Conversion shortcuts 

• Collection of easy-to-use demonstration programs 

9.3 RESPONSIBLE SIGMA 9 PERSONNEL 

The following people are responsible for the designated Sigma 9 areas: 

Area Primary Contact Alternate Contact 

Confi gurati ons Jay Tavarozzi Jim Harmon 

Pricing Phi I Carley Mike Gingrich 

Contract Services Jerry Kaminsky Carl Schroeder 

Competi ti ve Information Kent Cootes Frank Yee 

Plant Visits and Demos Dave LeFort Ron Gui Ibert 
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Area Primary Contact A I ternate Contact 

Benchmarks Ed Owens Burt Brown 

Peri phera Is Rick Dural Ted Charter 

Di splay Products Dave Peltz Jim Harmon 

SIU's Jay Tavarozzi Ted Charter 

Communi cati ons Dick Gillen Charlie Mitchell 

UTS Dave Escoffery Dick Leslie 

XOS Tom Prui tt Dick Leslie 

Fi I e Management Roger Benson Dick Leslie 

Data Management Wy lye Robertson Leon Carl isle 

FMPS and SL-l Ed Jones Chari i e Jannasch 
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