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PREFACE

This manual has been written for our sales representatives so they might have, in one
document, all the information they need to learn about, to propose with, and to sell
the SPERRY UNIVAC 1100 Series Family of computer systems.

It is our intent to update this manual when new systems are announced and when
competitive systems have changed. While this update process will not be monthly, it
should be often enough to make the manual useful.

The manual is divided into three different areas — a preface containing the new pro-
duct announcement and highlights, a family series section containing hardware and
software general information, and a sales section containing customer oriented market-
ing information.

The Preface section contains room for bulletins and announcements. This first edition
has an announcement ‘“‘highlights’’ notice for the 1100/80, the SPERRY UNIVAC
5046 Word Control System, and the SPERRY UNIVAC 8434 Disk Subsystem. There
is, of course, the normal material already included in the body of the manual on these
same products.

Future Products will contain a preface insert ‘*highlighting’”’ the product and a separate
insert(s) for the body of the manual.
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PREFACE
ANNOUNCEMENT HIGHLIGHTS SECTION

Concurrent with the release of this 1100 Series Sales Information Manual is the
formal Sperry Univac announcement of the 1100/80 Series Computer System, the
5046 Word Control Unit, and the 8434 Disk Subsystem. These offerings will be
highlighted in this section to allow the Sales Representative a quick review of the
new products without having to read the total manual.

These products are already integrated into the manual in their respective sections,
-or, soon will be,

1100/80 HIGHLIGHTS
P.1.0 INTRODUCTION

The 1100/80 system is a continuation of the successful 1100 computer family.
All user coded programs are fully compatible within this family. The common
operating system — 1100 OS — continues with the 1100/80 hardware and offers
enhancements based on this new family architecture. Recent technological
advances have allowed Sperry Univac to continue to offer evolutionary changes to
the 1100 system, while also continuing to maintain our customers’ investment in
applications and software.

The 1100/80 will make use of:
ECL

A new circuit technology — Emitter Coupled Logic (ECL) — is today’s state
of the art circuitry for stability coupled with high circuit speeds. Sperry
Univac has chosen ECL logic for the 1100/80 because it is fast enough to
satisfy our product need, can be run at that speed and stay well within its
rated limits, and lends itself to packaging techniques that are advantageous
to our customers.

MLP

Multilayer Packaging techniques enable Sperry Univac to manufacture cabi-
net components with vastly reduced labor involvement. Reduction in po-
tential human error is always an attractive goal in the manufacturing process.
The elimination of most of the back panel wiring also improves signal isola-
tion and reliability.
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Buffer Memory

The growing user need for large real-memory configurations has been accom-
modated in the 1100/80 design. A very large, economical memory of rela-
tively modest speed capabilities has been usefully configured into the
computer system in combination with a high speed buffer interposed
between the processing components and the memory.

The high speed buffer has been carefully designed and manufactured with
more costly components to provide the system with the desired performance
characteristics. In this way, Sperry Univac offers generous amounts of main
storage at attractive prices, yet retains just the right balance of performance
to make use of this memory.

ARM (Availability, Reliability, Maintainability)

The 1100/80 has continued the 1100 evolution in ARM through the use of
ECL logic, MLP packaging techniques, and a complete mini-computer main-
tenance system. All of these functions have been chosen by Sperry Univac to
ensure a stable product without compromise to raw performance. The entire
1100/80 system is designed to run well within its limits.

NEW I/0

There are both software and hardware changes in the 1/O areas of the
1100/80 that will result in new system performance levels.

The 1100/80 will offer both word and byte |/O channels. A large data base
that is accessed at a modest rate per second can make use of the Block
Multiplexer that can daisy-chain several control units together. A large data
base that must be accessed at a higher rate per second can use the word
channel option to dedicate a channel to the full usage of each control unit,
and therefore, greatly reduce potential queueing on the channel.

In addition to uniquely offering our customers the flexibility of industry
standard byte-type multiplexers and dedicated word channels, a software
change called the channelizer program will be provided for the entire 1100
product line that will significantly improve 1/O processing performance. The
1100/80 will have unique capabilities within this channelizer program to
further enhance its 1/0O performance.

P.2.0 MARKETING OBJECTIVES

The 1100/80 is designed to meet certain Sperry Univac marketing objectives in
the 1976-1982 time frame. The major objectives are the following:
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1. To continue to provide price competitive, state-of-the-art systems with-
in the SPERRY UNIVAC 1100 computer family.

2. To provide certain aspects of 494 conversion capability to encourage
494 customer migration to the 1100 systems.

3. To continue to expand Sperry Univac’s acceptance in the large scale
general purpose marketplace.

These objectives are attained by the following system attributes:

1.  Price Competitive 1100 Follow-On

The 1100/80 directly executes 1100 series code. The 1100/80 runs
under the control of 1100 OS and executes all user code without
changes.

The price/performance is competitive through the use of large amounts
of memory configured inexpensively via a buffer memory/backing
storage design. The backing storage offers inexpensive expansion and
the buffer memory offers performance. Manufacturing techniques have
lowered labor costs and reduced potential human errors, thus aiding in
cost reduction.

2. 494 Conversion

Sperry Univac has produced several conversion aids for use in convert-
ing a 494 system into the 1100 computer line. These aids, in conjunc-
tion with close customer planning, are intended to facilitate the
migration of this customer base.

3. High Performance Marketplace

The 1100/80 system includes up to a 2x2 system which provides up to
4 to 5 times an 1108 UP throughput. This system is very modular and
very growth oriented and will make an attractive package to market to
all Sperry Univac customers as well as all customers in need of a very
large computer facility.

P.3.0 MARKET STRATEGY
P.3.1 New Sales

The 1100/80 will augment the 1100 family in new sales situations. The increased
power and improved price effectiveness make this system competitive in any sales
situation involving IBM’s 370/168 series. Also, the presence of an 1100/80 as a
follow-on to the 1100/40 should give assurance to existing and prospective
1100/40 customers that Sperry Univac will continue to support and provide
growth opportunities for their needs.
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The 1100/80, with its high-speed buffer memory and large capacity backing store,
will market well to any potential customer needing general purpose capability in
the 2.0 to 4.5 MIP range.

Any EDP customer who is being offered an IBM 370/168-3 will be a prospect for
the 1100/80.

P.3.2 1100 Replacements

The following comments are general in nature and should be modified for the
customer’s contractual position.

1108

The 1100/81 will provide up to approximately three times the system
throughput of an 1108. This throughput advantage should be enough to
make the existing 1108 base an attractive pool of potential customers. The
1108 system has been in the field for very close to the twelve year maximum
expected for such a system'’s life cycle. The eight year average replacement
timing will be occurring for most of the customer base during the next few
years.

1106

The normal 1106 customer would be more attracted to the 1100/20, or to a
MP enhancement, although this customer base will produce a group of custo-
mers who project fast enough growth to warrant the offering of our
1100/80. The 1100/20 offers less swap—out and more carry—over than the
1100/80, making the 1100/20 a potentially better offering for the customer.

1100/10 and 1100/20

These systems are newly introduced and represent systems that would not,
in general, be attractive markets for the 1100/80. Increases in throughput
needs will normally be met via add-on processors, more memory and up-
grades in peripherals.

1110 and 1100/40

In general, the 1110 and 1100/40 customer base will have two basic choices.
The first would be to add expansion equipment and stay within its own
system growth potential. The 1110 and 1100/40 systems have large inherent
growth potential and this expansion is usually the most cost effective.

The second choice would be to upgrade to an 1100/80 system. In this
situation, a total system replacement will prove attractive to users requiring
substantial growth and also to 1100/40 users who are not financially com-
mitted (via purchase, lease, or purchase credits) to their existing hardware.
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P.3.3 494 Replacements

The 494 customer base is ready to move to a follow-on. Sperry Univac is offering
a migration path toward the 1100 systems which could be accomplished with any
of the 1100 machines.

Approximately one-third of the forty-five world-wide customers have already
begun their move. Sperry Univac has been successful in capturing a high percent-
age of these.

The standard 494 OMEGA/TCS user is offered the 1100 series hardware using
1100 OS with TIP 1100. These software packages are offered as replacements for
his current system. The vast 1100 library of languages and sub-routines are substi-
tuted. The use of DMS 1100 and all of the interactive data processors are offered
as new use capabilities and can be exploited for new applications.

The 494 user code must be replaced with newly written 1100 code or converted
via conversion aids.

Conversion Aids

The conversion aids offered for use are standard basic conversion tools.

FORTRAN-to-FORTRAN_ will basically be accomplished by simple pre-
processors.

COBOL-to-COBOL has several programé which are all available.

Data Convertors will be handled via own code.

ICCU — An Inter-Computer Unit (ICCU) is available to connect a 494
system to an 1100 system. This connection allows the 494 to pass data back
and forth to the 1100 system. The ICCU would prove useful during conver-
sion, or, the 494 could act as a front-end to the 1100.

Inverse Compiler — The inverse Compiler takes 494 Object Code as input
and outputs in COBOL and has been checked via field tests. The decompiler
has substantial uses with batch programs that are lacking in listings, with
programs that the user wishes to rewrite, with users that are limited in
human resources and would like to accomplish the conversion with more
automated methods. This latter type of user may be willing to trade-off the
human resource savings of the Inverse Compiler with a small .increase in
computer hardware needed.

PROMEGA — PROMEGA is a software program which allows 1100 OS to
run the OMEGA executive on the 1100/80 hardware. The 1100/80 hardware
has optionally available a 494 instruction set capability. This instruction set
must be added to the 1100/80 system in order to use PROMEGA. This 494
““mode"” will execute 494 user instructions directly.
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PROMEGA allows the running of 494 batch programs under the local control of
OMEGA. When calls are made by the batch program to OMEGA, the calls are
trapped by PROMEGA, converted to appropriate 1100 OS calls, and sent on to
1100 OS for execution.

The 494 batch program runs as fast under PROMEGA on the 1100/80 as it did
under OMEGA on the 494.

P.4.0 HARDWARE OVERVIEW

P.4.1 Basic 1100/80

The basic 1100/80 configuration consists of those components needed to assure
stable operation at a full performance level.

An instruction processor and an input/output processor both receive their instruc-
tions and data through the memories via the buffer. The basic 1100/80 uses an 8K
word buffer and 524K words of main backing storage.

A transition unit is provided to electrically tie the system together. A mainte-
nance system is provided to independently maintain the system. A console is used
for the operations personnel to communicate to the system. Lastly, a special 400
Hertz motor alternator is used to help isolate the 1100/80’s central components
from minor power fluctuations.

The basic 1100/80 configuration has a number of expansion features, so that the
customer can configure the system to meet a wide variety of performance levels.

The 1100/80 has memory expansion features which exceed the rest of the
industry’s offerings. Main memory is divided into a backing storage and a buffer
storage. The backing storage can be expanded by 262K word modules — two
modules per cabinet — up to a maximum of four million words. That is approxi-
mately sixteen megabytes. Virtual memory systems currently on the market con-
sider sixteen million bytes as the theoretical addressing limit of virtual range. This
is offered on the 1100/80 as real memory.

The buffer storage can be expanded by 4K word modules up to a maximum of
16K words. That is approximately 64 kilobytes (or twice the size of the maxi-
mum buffer for the Amdahl 470 and its competitors).

The 1100/80 basic system can continue to expand in the processor area with the
addition of another CPU and another 10U.

Sperry Univac has chosen to use both CPU’s and both 10U’s with the single
buffer, rather than provide another buffer and separate the second processor from
the basic system. Because of the use of multiple paths to memory, this special
buffered memory will handle the request rate of a multiprocessor configuration.

The 1100/82 with two |0OU’s is a true multiprocessor in every sense of the
term.
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P.4.2 1100/80 CPU

The 1100/80 CPU is designed with ECL logic, built with MLP techniques, cycles
at a 50 nanosecond rate, and efficiently timed to run instruction overlap with the
buffer memory.

The CPU has the 1100 instruction set, the 1100 floating point instruction set, and
the 1100 byte instruction set. Sperry Univac also makes available, on an optional
basis, the 494 instruction set to be used with PROMEGA, a software/hardware
batch emulation capability that we offer to our 494 customers.

The 1100/80 has up to a two processor capability per system, and executes all of
its instructions and fetches all of its data through interfaces with the buffer
memory.

P.4.3 1100/80 IOU

The 10U processor receives its requests from the CPU, controls its channel opera-
tions through small efficient channel programs stored in memory, and receives
and sends data only through a single interface with the buffer memory.

Each 10U is divided into a basic IOU and an 10U expansion. The basic IOU has
four channel modules — two are provided with the unit and the remaining two are
optionally chosen. The basic two channel modules are a byte mux channel and a
block mux channel. The two optional channel modules can be chosen as another
byte mux, another block mux, or one of the 1100 word channel options.

The 10U expansion provides four more optionally chosen channel modules; any
of the options can be selected — a byte mux, a block mux, or one of the word
channel options.

The 1100/80 can be configured with one or two of these IOU processors.
P.4.3.1 Byte I/O

The byte 1/O channel module is a new feature on the 1100/80. A byte mux
transfers one byte-at-a-time, interleaving bytes from each unit record device such
as a console, card reader, or a printer.

We provide the capability for up to eight control units to be attached to each byte
mux channel. The transfer rate of the byte mux is up to 200 kilobytes/second.

The block mux transfers a block of bytes from each device, interleaving these
blocks of data from each device such as tape and disks units.

We provide the capability for up to eight control units to be attached to each
block mux channel. The transfer rate of the block mux is up to 1.5 mega byte/per
second. All of Sperry Univac’s current byte-type disks and tape units can be
connected directly to the block mux without the use of an MSA.



1100 SERIES SALES INFORMATION MANUAL

P.-9

DOCUMENT NO

] TITLE [ Pace Rev. [

PAGE

Sperry Univac recommends the use of block mux channel modules whenever
there is a large data base which is accessed at somewhat moderate access rates per
second — a very good choice for most users.

P.4.3.2 Word I/O

SPERRY UNIVAC’s 1100 word 1I/0O has been extremely successful and is being
enhanced with the 1100/80.

Each word channel module is offered with four independent word channels — and
each word channel is dedicated to a single control unit. This dedication allows us
to offer a higher access rate to the data base before queueing is noticed. The
transfer rate of a word channel is up to 500K words per second.

The word channe!l also is useful for the 432/1782 drum subsystem that our
customers may wish to carry over to the 1100/80.

Sperry Univac is offering the 5046 word control unit with its “‘intelligent”’ capa-
bility to provide our customers with a direct connection between byte-type disks
and the word channels of the 1100/80.

Sperry Univac has chosen to bring all of the communications into the 1100/80
through the word channel module. The CTMC or the GCS will operate through
the word module, as well as the C/SP and DCP devices.

P.4.4 STORAGE

The 1100/80 main storage is made up of a backing storage and a buffer storage.

All programs and data are loaded into the buffer for execution. Essentially, eight
words at a time are fetched from the backing store into the buffer, where the
buffer then allows the CPU to execute eight times as fast.

This design runs most efficiently when a high percentage of the instructions
needed by the processor are already loaded into the buffer from some previous
use. The efficiency, in fact, varies from millisecond to millisecond, depending on
this percentage. We call this percentage ‘‘hit rate’’ and refer often to the “hit rate’’
potential for certain programs running in certain environments.

Obviously any given program will vary in hit rate depending on the number of
other programs simultaneously running in the mix. We have designed the buffer-
backing storage linkage with 1100 OS in mind and will run our software un-
changed with regard to the buffer design.

As the buffer is enlarged from the basic 8K words to the maximum of 16K words,
increase in hit rate will result because there are more buffer “‘slots’ for instruc-
tions to reside in — waiting (or aging) for the next request from a CPU or an 10U.
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As more CPU’s and IOU’s are added, more buffer is needed to offset the obvious
increase in requestors. We have sized the 8K word buffer as optimum for the
single CPU and 10U system, and a 16K word buffer as optimum for a two CPU
and 10U system. The backing store fetches eight words in 1250 nanoseconds, and
the buffer cycles in 125 nanoseconds.

Backing store can be added up to four million words maximum. This amount of
memory, while admittedly large, is a trend setting capability that will allow the
1100/80 to grow with each user’s requirements.

P.4.5 CONSOLE

The standard 1100 series console is used on the 1100/80 with modifications to
allow a byte interface rather than a word interface to the IQU.

The CRT and hard copy printer for the operator are the same devices as for all
1100's. The optional use of up to five additional printers is also allowed.

P.4.6 ARM COMPONENTS

Availability, reliability, and maintainability have been main design goals for the
entire computer industry ever since the first commercial computer was sold by
Sperry Univac.

The entire 1100/80 system, with its use of ECL logic and Sperry Univac’s decision
to use this logic well within its design parameters and margins, contribute to
ARM.

The error correction capability in the memory, the computer aided design and the
resultant multi-layered board contruction; and, of course, the evolutionary
changes in maintenance have all been included based on the need to increase
ARM,

P.4.6.1 Transition Unit

The transition unit is the electronic heart of the system. All central components
are inter-connected through this device. The processors and 1/0 units send ‘‘heart
beats’’ to this unit informing of their continued operation. Cessation of this
periodic pulse can initiate an automatic re-boot of the system with a chosen boot
being loaded through a chosen I/O path. Back up paths are available should the
first choice fail.

P.4.6.2 Maintenance System

A separate mini-computer facility is being used to perform maintenance on the
1100/80. This processing system monitors the CPU’s and IOU’s via a scan set
network to read any of these registers, thus obtaining direct system information.
The maintenance system can initiate diagnostic programs, evaluate their outputs,
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and perform maintenance on processors without the need for additional system
memories, or can perform maintenance on memories without the need of system
processors.

The maintenance system has an integrated card tester to test, repair, and re-test
cards on site.

The successful TRACE interface is connected to the maintenance system and can
be queried without the system being impacted.

P.4.6.3 Motor Alternator

Sperry Univac is supplying a 400 Hertz motor alternator to aid in the isolation of
the system from the undesirable effects of minor surges and lapses.

P.5.0 SOFTWARE OVERVIEW

The 1100 Series Hardware operates for the user through the 1100 Operating
System. This Operating System had its beginning as EXEC 8 and has been
evolving ever since. 1100 OS has had enhancements to use the new hardware
developed, new industry standard data management techniques, and in parallel
with all of these changes, 1100 OS has managed to gain efficiency and improve its
throughput.

The Operating System is now one of the simpliest to operate and interface with in
the industry.

The 1100/80 will continue the 1100 family tradition and will operate under the
control of 1100 Operating System. Furthermore, user changes are not required to
change from any other 1100 equipment to the 1100/80.

P.5.1 CHANNELIZER

In addition, the 1100 Operating System contains a few notable enhancements —
some are in response to 1100/80 hardware enhancements and some are in re-
sponse to user needs.

Sperry Univac has taken advantage of the change in 1100/80 I/O processing, and
has re-written the entire 1/O software.

This rewrite is done in two general areas: one is to take advantage of the
1100/80's more intelligent |/O unit and make use of the channel program
concept; and two is to do a rewrite of all I/O handlers with the intent to reduce
path lengths, make common 1/O code more abundant so buffer hit rates are
maximal, and in general, enhance the |/O software for all 1100 Systems.
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P.5.2 SYS-GEN

We have taken time to make enhancements to the system generation process with
the intent to reduce human errors and allow faster SYS-GEN compilation. This
will permit users to bring up new software levels quickly with a useful reduction
in manpower needed to perform the software upgrade.

P.5.3 ENHANCED TIP 1100

The enhancements that are being done in the 1/O area will greatly benefit those
users of TIP 1100, our real time transaction package. We are further enhancing
TIP in memory management, real time switching, and COMPOOL Block handling
areas, to further provide additional processing speed.

P.6.0 8434 STORAGE UNIT

The SPERRY UNIVAC 8434 disk subsystem incorporates the latest advances in
disk technology.

e Increases in Reliability are achieved through:

+ An electromagnetic positioner rapidly moves 20 heads to precise
cylinder positions.

+ Programmed Servo Offset allows the disk drive to move the accessor in
small increments from its original position to recover marginal data.

« A number of safety circuits are built into the device to protect data in
the event of unsafe power, speed, head selection, track selection or
write conditions.

+ Defect Skipping within a track is handled by the subsystem to auto-
matically skip over small defect areas. Previously, the entire track had
to be downed.

¢ Operation Features are improved through:

* Module Select Plug — defines the logical address of the device from O
thru hex F. When diagnostics are used, a special plug is inserted to
enable thorough device testing.

* Read only switch — can be used to disable write circuits for file
protection.

¢ Dual access selection switch — this switch controls the dual access
optional feature by selective enabling either or both control units to
access the device.
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P.7.0 5046 CONTROL UNIT

The 5046 Control Unit is a high performance, microprogrammed control unit that
can control up to thirty-two (32) disk storage devices. It has modular con-
struction consisting of memory, the processor, channel interface and device inter-
face which provides extreme flexibility of configuration.

The 5046 provides a word channel interface to 1100 processors and does not
require an MSA for system connection. The functional characteristics of the 5046
SCU are determined by the microprogram and the interfaces installed for a partic-
ular feature. The microprogram is contained on an inexpensive floppy diskette
that is loaded when the control is powered on.

The data contained on the diskette includes the functional microprogram, “in-
line” routines for diagnosing device failures and ‘‘off-line’’ routines for diagnosing
failures.

The channel and device interfaces contain registers used for control and status
information for the microprogram.

The 5046 emphasized host off-loading and streamlined software on the 1100
systems. Command chaining as used in previous older subsystems is not used. The
channel to control command set is ““macro’’ in nature in that single commands
provide a level of functionality equivalent to a chain of multiple commands at
reduced software overhead.

Device orientation information is supplied with each read or write command,
although optional prepositioning commands are also provided. A continuous read
or write data capability allows the processing of multiple physical records per
command.

Device relative word addressability is provided to off-load physical address con-
version from the host. It also provides the advantage of contiguous address space
across the device. Data transfers which begin or end off physical boundaries are
accepted and processed by the 5046.
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e A record buffer within the control insures data integrity for the user. Each
physical record can be loaded into an area of the microprogram memory to
facilitate transparent error recovery. As each record is read, it is checked for the
correct Error Correction Code. Wherever feasible, the microprogram performs
automatic error recovery in a manner that is transparent to the host system. Error
and usage counters are maintained for each drive and are made available to the
host system upon host request or upon counter overflow so potential reliability
problems can be detected. Error conditions which are covered by transparent
error recovery are as follows:

» Data errors

« Seek errors

« Overruns

+ Defective/alternate tracks
« Defect skipping

*  Equipment checks

A 1024 word buffer is also provided in the control unit to absorb irregularities in
the rate of data transfer between the channel and the control unit.
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1 SERIES OVERVIEW

1.1 FAMILY CONCEPT AND COMMITMENT

The SPERRY UNIVAC 1100 Series provides an unequaled family of computer
systems to present and prospective users. This family offers a growth potential
from the smallest 1100/11, not itself a small system, to the largest 1100/82 — a
potential tenfold performance increase.

The advantage of this enormous potential for growth is that increasing workload
and application expansion can be accommodated without the disruptive impact
of hardware swap-out or the burden of conversions from one operating system to
another.

The benefits of family membership extend to all 1100 users, from those 1108
owners who started as early as 1964, to the newest 1100/80 customers. One of
the major benefits is knowledgeable support. Sperry Univac Systems Analysts and
Customer Engineers have been working with the 1100 type architecture for many
years and have reached a very high level of competence in servicing and support-
ing these systems. The Sperry Univac product designers have had many opportuni-
ties over the past 12 years to add new design features to the time-proven 1100
design and thus have been able to continually evolve the 1100 system. This um-
brella of expert support, this continuing refinement of design and repair tech-
niques insures each 1100 user of the best practical application of today’s tech-
nology.

Changes in the 1100 Product Line have always been evolutionary. Many signifi-
cant improvements have come in recent years in peripheral subsystems. A part of
the 1100 philosophy of evolution is to attach new peripherals to existing CPU’s.
Input/output channel compatibility has been retained throughout the product
line and no arbitrary restrictions are placed on peripheral configurations. Flexi-
bility for growth and ability to choose the best system from a cost/performance
standpoint are the advantages offered by this approach.

Evolutionary changes have taken place in the CPU/memory area as well. Perhaps
the best example of the family orientation of the 1100 Series is the recent
doubling of 1106 and 1108 main storage capability from 262K words to 524K
words. Another example is the product line upgrade to the new MOS memories.
These actions are evidence of our intention to help 1100 users grow in the
directions that fit their requirements and stay in the forefront of technological
change.

The 1100 Operating System is the integral part of the system that ties the family
together. From its beginning as EXEC 8 to its maturity as 1100 OS, the operating
system has been the front runner among competitive systems and has been the
unifying foundation of the entire family. As CPU and 1/O architecture have
changed through hardware evolution the EXEC has provided a bridge of com-
patibility between all of the system members. It allows upgrade from one model
to another without program conversion. This is undoubtedly the most workable
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way of approaching upgrades — allowing the maximum in hardware design flexi-
bility while continuing to allow upgrades without conversion.

Perhaps more important to the 1100 user is the steady increase in system capa-
bility furnished through the operating system. Each new release provides better
performance through more efficient resource utilization and new functionality
through added features.

The large user base of 1100 systems makes it possible for Sperry Univac to
continue to enhance its 1100 OS, and its basic evolutionary design means that
there is no reason for us to want to “start over’ in order to provide new capa-
bilities.

The benefits to 1100 users of this evolutionary growth and continuing compati-
bility boil down to the ability to support almost unlimited growth in workload
while experiencing continuity in applications and operations. For Sperry Univac
the benefits are in a different vein. We are able to provide reasonable cost/
performance increments to customers, thus enabling them to expand without the
competitive bids that growth frequently dictates. We can do a continuous steady
selling job offering a series of add-ons without the risk of a full system bid. Our
full menu of peripheral subsystems makes it easy to expand or speed up in
whatever part of the system the customer’s growth indicates.

Sperry Univac has an advantage of a well educated user group — one that has used
the operating system over a period of time and can assimilate new features with-
out a massive training effort. This provides a large group of users who tend to be
"“community-minded’’ regarding their 1100 Systems. They work together and
with us to find areas in need of improvement, features that can be added for the
benefit of many and to exchange useful information, ideas and programs.

Our commitment to this policy of compatibility, growth and continuity through
evolution is complete. Add-on business from the 1100 Series systems accounts for
a significant portion of Sperry Univac’s annual revenue. The continuity in the
product line enables us to invest our development dollars in new features and
capabilities while building on the foundations of previous years’ investments. In
this way we can offer more proven value in every 1100 System without incurring
massive investments in totally different hardware designs and operating systems
every few years.

The richness of the operating system and software products, the hardware capabil-
ities tuned to the state of the art, coupled with the family commitment of the
1100 Series makes a value package which would be hard for any competitor to
equal.

1.2 HISTORY AND SUCCESS

The success of the 1100 Series can be described from many points of view. If
taken from an internal Sperry Univac view, the basic facts center around revenue,
customer retention rate, profitability, supportability, and market penetration.
However, these facts should be of interest to the customer as well.
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The experienced computer user is looking for a supplier with technical expertise,
but more importantly, with dedication to a successful product. What better way
to explain Sperry Univac's dedication than to point out the growing revenue
realized from the 1100 Series! In FY'76, Sperry Univac exceeded $400 million in
1100 Series revenue, with close to $500 million expected in FY'77. This is a
product position that we obviously are dedicated to sustaining with new models,
added software capability, and solid field support. The 1100 Series product line is
a significant portion of Sperry Rand Corporation’s business base.

Over the last four fiscal years, an annual average of 129 1100 Series Systems have
been booked. Shipments are now exceeding a half billion dollars per year.

The history of revenue growth clearly removes any doubt about the wisdom of
our policy of conversion-free expansion, and encouraging the retention of older
systems by adding new peripherals and taking advantage of new operating system
capabilities.

The success of the product line from your point of view as a Sales Representa-
tive can be measured by its competitive stature in price, performance, and
capability when compared against other systems. It can be further measured by its
customer retention at an installation. The potential for easy, cost effective growth
makes an 1100 System virtually impossible to dislodge once a customer has had
an initial experience with it.

Add-on business and expansion business is highly profitable for everyone con-
cerned, and it is a way of life with the 1100 Series.

Perhaps the most attractive aspect of expansion is the multi-mode capability of
the 1100 Operating System. With it, a user can justify, install, and utilize a system
based on his short-term requirements (for example, a predominantly batch opera-
tion can justify an 1100 Series System). Most users, though, are constantly
investigating and installing new applications that require new modes of processing.
When the time comes to move into remote batch or time-sharing, or real-time, or
a combination of them all, the program and application development can be done
on the existing system, and each new mode can be added to the Operating System
simply by generating a new systems tape. No previous capability disappears or
changes; the new things simply are added. The Operating System provides the
tools to run all the processing modes. It provides features as good as any in the
industry, but it combines them far better than most any competitive system.

Any 1100 System with 1100 OS can be a real-time system, a time-sharing system,
a local/remote batch system, or a cost effective melding of all of these!

The following information covers some of the industry segments in which 1100
penetration is the strongest, and discusses applications and processing modes as
further indications of 1100 Systems strengths.
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1.2.1 The 1100 Series Sales History and Distribution

It may be useful for you to know how many 1100 Series systems are being
employed by our customers and in what businesses. You will see that 1100 Series
have received remarkably wide acceptance throughout the spectrum of industry,
education, government, and other areas of human endeavor. You can inform your
prospects of this success regardless of his business. Similarly, geographic distribu-
tion throughout the world shows the wide acceptance of the 1100 Series and the
services provided by Sperry Univac. Not only are all major industrial categories
and nations represented, but all processing modes, batch, time-share, and
real-time, are all widely used. There is virtually no area of the computing business
where 1100 Series systems are not performing with superior results for their
owners.

Quantity

By the end of March 1966 (FY 67), the first year of 1108 shipments, there were
just 23 systems installed. Five years later there were about 325 1108’s and 1106’s
installed.

In less than three more years (before the end of FY 74) that figure had doubled.
The rate of growth has accelerated in a marketplace where growth has generally
stabilized or slowed down.

As of this writing, there are over 1000 CPU’s or CAU’s (1106’s, 1108's, 1110's,

1100/10’s, 1100/20’s, and 1100/40's) installed and operating in customer loca-
tions throughout the world.

The current 1000+ units are distributed approximately equally between Americas
Division customers and the rest of the World.

Major Workload Types

Most customer systems do both scientific and business type processing, with

" many also doing special work (such as communications). Recognizing this broad
overlap, it is possible to divide systems according to the type of processing which
predominates. Here is the approximate division:

Business: 51%
Scientific: 25%
Special: 12%
Scientific and Business (equally): 12%

100%
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Processing Mode
Predominantly Batch: 41%
Predominantly Real Time: 21%
Predominantly Demand: 8%
Equally Batch and Demand: 15%
Equally Batch and Real Time: 10%
Equally All Three Modes: 5%
100%

Figure 1-1 shows the 1100 Base organized according to the U.S. Department of
Commerce’s Standard Industrial codes. Most of the 15 categories shown contain
major subcategories. You may be interested in what they are:

No oo k~wN-~

8.

9.
10.
11.
12.
13.
14.
15.

Financial: Banking; Securities; Insurance

Education: Colleges and Universities; Other

Medical: Hospitals; Other

Service Bureaus and Networks

Communications (includes operations and administration)
General Building and Heavy Construction

Manufacturing: Food & Kindred Products; Apparel & Textile Products;
Paper & Allied Products; Publishing; Chemicals & Allied Products;
Stone, Clay & Glass Products; Primary Metals; Fabricated Metal
Products; Machinery (except electrical); Electrical Equipment &
Supplies; Transportation Equipment; Other Mfg.

Energy: Sources (Petroleum, Coal, Atomic); Electric Utilities; Gas
Utilities.

Transportation: Railroads, Trucking & Warehousing; Airlines.
Trade: Wholesale; Retail

U.S. Federal (Military): Army, Navy, Air Force; Security Agencies.
U.S. Federal (Aerospace)

U.S. Federal (Civil)

Non-U.S. National Governments

State and Local Governments

The data in the bar chart (Figure 1-1) represents a snapshot of the base in 1975.
The proportions will change with time, but because of the large size of the base,
can be expected to change slowly.

The proportions do change, however. A few years ago, for example, the education
market segment would have been a larger percentage of the whole than it
currently is. While the size of the education segment has continued to grow, some
other segments have grown even faster.
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Figure 1-1. How the 1100 Customer Base is Divided

% OF 1100 CUSTOMER BASE WORLDWIDE
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It must be remembered that many large firms are in a number of businesses, and
that the main business is the one used to categorize them.

Each bar is divided vertically into three parts, corresponding to medium large,
large, and very large 1100 systems, according to the classifications used by
Auerbach and others, and as defined below:

Very Large — 1100/40, 1110
Large — 1100/22, 1106-11, 1108
Medium Large — 1106-1, 1100/21, 1100/10’s.

The percentage of very large, large, and medium large systems is indicated for
each segment. For example, Manufacturing constitutes about 19 percent of the
total customer base, and is composed of 26 percent very large, 22 percent large,
and 52 percent medium large.

All segments in which large and very large systems compose half or more the base
must be considered good areas for the 1100/80.

Those segments where there is a high percentage of large systems which are
mostly 1108’s, might be considered for upgrade to an 1100/80. These are service
bureaus, U.S. Military, and U.S. Aerospace. Other segments also have many
1108’s and should contain good prospects for upgrade.

Among the other segments that tend toward heavy use of the more powerful
systems such as the 1100/80 are education, communications (including telephone
companies), energy, transportation, financial, and non-U.S. national governments.
While less than 50 percent of the manufacturing segment has large and very large
systems, the segment is so large that it contains a high absolute number of these
larger 1100 systems.

1.3 SOFTWARE ARCHITECTURE

The 1100 Operating System includes all Software furnished with an 1100 Series
System. It is a single source Software System with the capability of supporting
any 1100 System. The Operating System is made up of several groups of Software
components. From these components, an 1100 user chooses the facilities which
he wishes to use and configures them into an Operating System to support the
exact hardware, applications and processing modes that he has implemented.

The Operating System consists of several main groupings of routines and
components:

Executive System and related elements.
System Processors.

Language Processors, Compilers.
Applications.

Utility Processors

Conversion Routines.

Evaluation and Testing Packages.

NoOOrWN =
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The Executive area forms the central core of the entire software system. It
provides the detailed linkage between each of the distinct hardware architectures,
the users’ needs and all of the rest of the software available. The EXEC provides
services for the other components through ER’s (Executive Requests), and
automatically schedules and executes all work introduced into the system, using
guidelines and priorities established by the user. The EXEC serves as the bridge
which makes all programs run on any 1100 model.

Two other executive-related functions are provided for those users who need data
communications support. The Communications Management System (CMS)
provides support for remote communications devices, eliminating the need for
any user to write detailed communications code. TIP, the Transaction Interface
Package, provides a framework around which transaction-based applications can
be organized. It provides control over the time dependent activities characteristic
of this type of processing, and offers the user all transaction system elements
except those directly involved in the user application programs.

EXEC, TIP, and CMS are all, in themselves, groups of capabilities rather than
fixed routines. They are all configurable into systems that efficiently meet user
needs. Each user installation defines and describes his requirements so that a
unique, tailored executive system is generated to fill the needs of his specific
installation.

As computer usage has developed over the past decade, many powerful and useful
ways have been found to organize information and its usage. Much of the value in
a Data Processing installation today lies in how the files are organized and how
program libraries can be manipulated. To support this important area, 1100 OS
provides System Processors which facilitate file maintenance and manipulation,
provide for editing and program building from libraries, and collect, organize and
help analyze data on system utilization and management. These latter items
especially allow the intelligent control and management of today’s highly
complex systems.

Language Processors, which are compilers with many helpful functions added,
form an important part of 1100 series software support. The user may choose
among many standard languages or special program-producing tools to find the
one that best fits his needs for writing the application programs. For the most
often used languages, COBOL, FORTRAN, and others, compiling systems are
provided that have selectable options designed to optimize the use of system
resources depending on how a program will be run — once or many times,
developed interactively, or in the traditional manner. Particularly for
conversational users, many supportive language processor features are provided to
make the man-machine interface as efficient as possible from the human side.

The 1100 Operating System includes a Data Management System (DMS 1100)
which provides a fully developed set of tools for setting up, maintaining and
accessing even the most elaborate data base. This capability has become one of
the most important features for large scale systems as businesses move closer and
closer to the ideal of fully integrated information management systems.
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Other application packages with widespread appeal include a mathematical
programming system for linear programming and other scientific management
techniques; an industrial management system; simulation tools; scheduling tools; a
medical management system, and many more.

A number of the processors and tools already mentioned could be classified as
utility processors since they provide facilities to the user which allow him to more
fully utilize his entire computing system, both hardware and software. Also
provided are the more traditional utilities which list, compare, and sort. There is
an extremely useful documentation utility as well as one which produces billing
information from system log entries.

Two fundamental requirements for effective computer system management are
evaluation and testing. In large, complex, ever-changing systems, it is often
impossible to tell whether or not the system is being well utilized. The 1100 OS
provides SIP (Software Instrumentation Package) which collects internal statistics
and facilitates their analysis. Using this package, as well as an error log analyzer, it
is possible to achieve both short-term and long-term improvements in system
configuration and utilization by identifying and eliminating bottlenecks.

Almost a way of life in large systems is the necessity for change by adding new
applications. Utility packages for testing are provided by 1100 OS which reduce
both the time consumed, and the risk involved whenever change is made.

Section 2 of this manual will provide specific information on the usefulness of the
more than sixty software components that make up the 1100 Operating System.

The evolutionary policy of the 1100 Series applies to the entire Operating
System, as well. Each software product is carefully managed to provide an
efficient, useable tool.

During the active life of a software component, a close watch is kept on its
adherence to industry standards and to its competitive position in the
marketplace. As new features become desirable or required, they are incorporated
into improved versions of the software. These are released periodically after
extensive qualification and testing. Users receive these new releases (called
“levels’’) without charge, and may install them at their convenience or continue
to use previous levels.

Updated software levels are also furnished when required to incorporate
corrections to problems or to provide specific performance gains. Both types of
updates come as a result of user comments based upon their experience with the
software. Sperry Univac provides a unique feedback mechanism for users’
comments and is extremely interested in their suggestions.
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The architecture of the 1100 OS enables Sperry Univac to continue to enhance
and evolve this unparalleled operating system without extensive reprogramming
when new hardware architecture is introduced. The coding which is unique to
each of the different hardware designs (1100/10 and 1100/20, 1100/40, 1100/80)
resides in small areas of the EXEC. It is this code that provides the final touch of
compatibility. With few exceptions, all of the other software components are not
hardware sensitive and depend upon the EXEC to provide any hardware-unique
support that may be required.

In this way, the 1100 Operating System has become, and will remain, a mature,
growing operating system, benefiting from more than twelve years of continual
exposure to use and refinement, capable of supporting the newest in hardware
technology and architecture as it becomes available. The capabilities of the Oper-
ating System increase with each release as new features are added to the many
components. This means that Sperry Univac can continue to lead the industry
with its evolutionary operating system.

1.4 HARDWARE ARCHITECTURE

The four system types which comprise the current 1100 family offer distinct
differences in hardware design and architecture. In each case, the differences
represent a technological solution to a specific system goal or requirement. Each
difference is based upon cost or performance considerations, or a combination of
both. Thus, each of the four system types represents a very effective combination
of these design decisions packed into an attractively priced, user-oriented package.

The differences in design are compared in the following sections and summarized
in Table 1-1. Each system is more fully explained in Section 3 of this manual.

1.4.1 1100/10 — 1100/20

These systems have virtually identical architecture. They feature CPU’s with fully
integrated Input/Output logic. This produces an effective yet low-cost system.
Both systems contain large sets of internal, very high-speed registers which are
organized into separate sets for user and EXEC functions so that no time is lost
due to register swapping whenever the EXEC takes control or relinquishes it. Both
systems feature memory overlap — the capability to access the next instruction
and the operand for the current instruction simultaneously, as long as they are in
separate memory modules. This provides good performance without requiring
very expensive, extra high-speed technology.

Both the 1100/10 and 1100/20 can be configured as multiprocessors, and the
1100/10 can be field converted to an 1100/20 with very minimal down time.

Input/Output channels on these models are word channels with channel parity.
Byte oriented peripheral subsystems are connected via MSA's (Multi-Subsystem
Adapters), which perform the necessary word to byte conversion in either
direction.
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Memory is organized around a single level concept, that is, all memory is the same
speed. Each system may have up to 524K words and up to four memory modules
maximum,

Maintenance is done primarily in the traditional manner, with oscilloscope etc,
although connection to the TRACE system in Roseville for remote maintenance
operation is provided through the console.

1.4.2 1100/40

This system offers two distinct differences in CPU design. First there is a division
between command/arithmetic and input/output functions. While the Command
Arithmetic Unit (CAU) has prime control in the system, a separately packaged
Input/Output Access Unit (IOAU) takes over much of the 1/0O overhead work,
and with its separate, direct access to memory, leaves the CAU free for other
work.. This adds compute power to the system, increase configuration flexibility,
and reduces the possibility of being I/0 bound within the system.

The second difference is in the instruction execution area. The 1100/40 has a
““four-deep’’ instruction stack. That is, it is accessing and executing parts of four
instructions simultaneously. This allows the processor to execute instructions at a
higher rate than would be possible using traditional design for this type of
circuitry, again gaining compute power.

In addition the 1100/40 offers a two level memory concept, recognizing that
many users with multiprocessors need more than the 524K of main storage that
can be configured. Extended Storage — which may be added to expand memory
to as much as 1572K words — at 800 nanoseconds is not slow storage, but its
larger module size coupled with the slower speed makes it much lower priced.
When used effectively, it extends available on-line memory without a significant
decrease in instruction execution times.

Maintenance of the more complex 1100/40 is assisted by a Maintenance
Controller which automates some of the more commonly used remedial
maintenance procedures. This provides for faster fault isolation and repair. The
Maintenance Controller also provides additional on-line printed circuit card
testing.

1.4.3 1100/80

This system carries the concept of the separation of compute capability from the
Input/Output capability introduced in the 1100/40 even further. The
input/output functions have been entirely removed from the Central Processor,
and placed in an 10U (Input/Output Unit).

This unit contains the necessary logic to independently control 1/O transfers; to
initiate and terminate them, and to remove all 1/0 overhead from the CPU. The
CPU merely loads the correct I/O channel program into the 10U and is only
interrupted for error conditions.
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Input/Output channels have been enhanced. The word-oriented channels
compatible with the /10-/20-/40 have been retained since these provide the most
efficient high performance interface for high-speed drums and the Disk
Subsystems using the new 5046 Word Control Unit. Byte channels, both Byte
Multiplexer and Block Multiplexer have been added. These provide the most
efficient hook-up for paper peripherals, such as printers and card readers, and a
potentially less expensive hook-up for magnetic tape and disk subsystems using
the standard byte control units.

Memory organization for the 1100/80 uses a very high-speed buffer, or cache
memory, of 8K—16K words in front of a very large inexpensive main storage. This
large main storage, or backing store, is designed to transfer 8-word blocks to the
high speed buffer and is engineered for cost effectiveness. The high speed buffer
then services the CPU at a high rate. This design results in an average memory
cycle time very near the 125 nanosecond cycle of the high speed buffer. The high
speed memory buffer and the resultant high average memory access time makes
the instruction stack concept unnecessary. Therefore, the 1100/80 uses the same
concept as the 1100/10 and 1100/20.

Automatic maintenance capability has been further extended by providing a
Maintenance Processor. This free-standing unit is itself a full computer system
which scans, displays, and performs diagnostic services as directed by a Customer
Engineer. It analyzes and organizes diagnostic data under its own program
control, presenting it quickly and clearly to the CE for his guidance. Also
included are further enhanced printed circuit card testing capabilities and an
interface to the Roseville TRACE System.



COMPONENT

Central Processor
Registers
Cycle Time
Features
MP

Memory — First Level
Maximum
Features

Memory — Second Level
Minimum/Maximum
Features

Input/Output
Memory Access
No. of Channels
No. of Control Units
Types of Channels

Channel Speed
Total Transfer Rate

Maintenance Aids

1100/10

Integrated Input/Output
128 Registers

125 Nanosecond Cycle
Instruction/Operand Overlap
Multi-Processor 2x0

MAIN

Cycle — 1125 Nanoseconds
524K Maximum
Error Correction

(None)

Integrated in CPU

Access to Memory thru CPU
4-16 Channels/CPU

1 Control Unit/Channel
Word Channels/MSA’s
ISI/ESI

44K Words/Second

888K Words/Second

Local Maintenance-Panel
TRACE Connection

Table 1-1. Systems

1100/20

Integrated Input/Qutput
128 Registers

125 Nanosecond Cycle
Instruction/Operand Overlap
Multi-Processor 2x0

MAIN

Cycle — 875 Nanoseconds
524K Maximum
Error Correction

(None)

Integrated in CPU

Access to Memory thru CPU
4-16 Channels/CPU

1 Control Unit/Channel
Word Channels/MSA's
ISI/ESI

572K Words/Second
1,143K Words/Second

Local Maintenance—Panel
TRACE Connection

1100/40

Separate Access Input/Output
112 Registers

90 Nanosecond Cycle

4 Deep Instruction Stach
Multi-Processor 4x4

PRIMARY

Cycle — 250 Read/380 Write
196K — 524K

EXTENDED

Cycle — 800 Nanoseconds
0 - 1,048K
Error Correction

Separate I0AU Input/Output
Direct Memory Access

8-24 Channels/I0AU = 96 Total
1 Control Unit/Channel

Word Channels/MSA's

ISI/ESI

500-600K Words/Second
4,000K Words/Second per IOAU

Maintenance Controller
TRACE/Scan Set

1100/80

Free-Standing Input/Output
128 Registers

50 Nanosecond Cycle
Access Overlap
Multi-Processor 2x2

BUFFER (Storage Interface Unit)

Cycle — 125 Nanoseconds
8K — 16K

BACKING STORE (Main Storage Unit)

Cycle — 1250 Nanoseconds/8 words
524K — 4 Million
Error Correction

Separate |QU Input/Output Unit
Direct Memory Access/Controls
Channel Modules 2-8/I10U

1-8 Control Units/Channel Module
Byte & Word Channels

Byte/Block Multiplexer/ISI/ESI
200-1,670K Bytes/500K Words/Sec.
2,000K Words/Second per 10U

Maintenance Processor
TRACE/Scan Set
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2 SYSTEM SOFTWARE — CAPABILITIES AND VALUES

The 1100 Series system software has many, many features of power, productivity,
flexibility, and usability, but the central fact is that is a system. All of the
components; even those which are systems themselves, the Executive and DMS
1100 for example, fit perfectly together in combinations to suit the needs of
users. This system of matching components and systems is used with all the
hardware systems of the 1100 Series, from the smallest 1100/10 to the largest
1100/80. Furthermore, the system applies across time; it has not been and it will
not be necessary to go to different system software in order to grow.

As stated above, components of the 1100 system software can in themselves often
be considered systems, and even systems of systems. For example, there is a
system of information management software, the system being composed of
several systems which emphasize various kinds of information management needs,
but which can be synergistically combined to meet as many needs as a user might
have. A customer merely chooses the information management systems that fit
his requirements, and he can be sure that they will function together correctly
and supportively.

One of the design features of the 1100 OS that will be a definite user benefit is
the interface between the operations personnel and the system. Sperry Univac is
acutely aware of the difficulty in training operators to handle and manage the
user workload.

This operations interface has grown from the early computing days when the
operator had to be an integral part of the programmers run until the advent of a
total Software Operating System where the operator must monitor the system
console for action-by-excepticn only.

SPERRY UNIVAC’s 1100 OS is acknowledged as the best in the industry for its
operations interface.

The family and continuity concepts have been described in Section 1 of this
manual, but have also been touched upon here because they apply to software as
fully as to hardware. This should be kept in mind when you read any portion of
this section on system software. This characteristic of SPERRY UNIVAC 1100
Series software is unique in the industry, and is of very great value to a customer.

2.1 INFORMATION MANAGEMENT

Information and database management capabilities are provided for batch, real
time, and timesharing users. The information management systems are:

® DMS 1100 — A comprehensive, CODASY L-based, data management system
allowing state of the art data storage structures and access methods.
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® QLP 1100 — A high level interface used to query a DMS 1100 data-base via a
remote terminal or a batch program.

® RPS 1100 — A high level, end-user oriented, interactive file handling system,
which includes an on-line tutorial processor for the creation of entire
applications by non-programmers.

Here are some of the key capabilities implemented in the 1100 series information
management systems.

e There is an integrated system of information management systems — not
merely a collection of alternatives, some old, some new, some competing.

e A logical consolidation can be made of all or some corporate data.

e Data can be made more accessible to current and potential users and business
can benefit accordingly.

e Data can be accessed by several associated paths.
e Data can be accessed by several access modes.
e Non-programmers as well as programmers can easily access data.

e Except where desired for reliability or operational purposes, there need be
no redundant data — only one copy of each data record being kept.

o Where there are no redundant files, each user has the most current,
complete, and accurate data.

e Controls over data access can readily be maintained.

e Since programmers do not have to define and build their own data files, and
since DMS provides accessing services for user programs, programmer
productivity can be increased significantly.

e Logical consolidation of data Iends itself equally well to both centralized and
distributed processing — and there are still economy of scale benefits to be
realized from judicious centralization.

2.1.1 Data Management System (DMS 1100)

Data Management System 1100 (DMS 1100) is an information management
system based upon the specifications of the CODASY L Data Base Task Group. it
features the separation of data definition (by the data administrator) from data
manipulation (which is carried out by applications programmers). This
independence of definition and access allows the data administrator to use a
variety of access techniques and to perform optimization without impacting
existing applications programs. DMS-1100 uses standard languages, and is
machine-independent from a user standpoint.
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DMS 1100 is now being employed successfully, and enthusiastically, by hundreds
of 1100 users. A leading data processing analysis and publication firm says of
DMS 1100: “Most users seem pleased with the system, with reactions varying
from ““extremely satisfied”’ to “‘quite happy”. Considering the problems that
normally dog systems of the size and power of DMS 1100, it seems to be
remarkably successful, being flexible easy to use, and powerful, without sacri-
ficing too much efficiency or reliability’.*

2.1.2 Query Language Processor (QLP)

QLP is a language processor which permits the user to interact, in either a demand
mode or batch mode, with a DMS 1100 database. The command repertoire and
language syntax are designed to allow the user to communicate with the QLP
processor with english-like statements. This reduces the time required to become
proficient in its use.

Provisions to select, retrieve, update, create, sort, edit, remove, or print data in a
DMS 1100 database are available.

QLP is designed for conversational use, and is an interpretive processor. The user
enters a command: QLP carries it out and responds to the user. The user enters
his next command: QLP performs it, etc. It also functions efficiently in batch
processing.

There is also a Query Report Writer (QRW). It provides a flexible but compre-
hensive report writing capabilities. The end user can define the contents and
format of the report he wants.

2.1.3 Remote Processing System (RPS 1100)

The Remote Processing System 1100 (RPS 1100) is general-purpose file-
processing system oriented toward the end user who wishes to access a file via a
UNISCOPE remote terminal. The basic premise behind the existence of this
general-purpose file processing system is that the “‘end-user’” may choose the
system functions which he desires, have them operate on a file, and gain the
“answers’’ without ever having to involve himself with the normal programming
techniques.

The primary factor in making such a system a success is its ease of use. This ease
of use is designed into the interaction between the remote user and the computer.
The interaction developed for RPS 1100 accommodates the ‘‘new’’ user. The new
user may be guided through system functions in a ““tutorial’”” manner, with the
system providing a reinforcing response to each entry and a clearly defined
“menu’’ of options available at each step.

RPS 1100 has sufficient capability to satisfy a vast majority of applications and
can cover the gamut of industry sectors.

*From a 1976 Infotech Information Limited book entitled, “’Data Base Systems —
Infotech State of the Art Report”.
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2.2 TRANSACTION PROCESSING

All transaction-type or real-time application programs have many functions in
common, such as pre-processing or scanning input messages in order to identify
the transaction program which should process the message, activating that pro-
gram, buffering messages for input, output, or for passing data between programs,

" accessing files, and so forth. The creation of software to perform these functions
is a task of considerable time and cost. Furthermore, the code generated may not
be of optimal efficiency, because the generation of highly efficient code usually
requires step by step refinement over a period of time.

The 1100 Series provides the transaction processing user with both economic
value and processing efficiency with its Transaction Interface Package (TIP 1100)
and its Communications Management System (CMS 1100). TIP and CMS are
partners in providing transaction processing capabilities, relieving users of the
necessity to do real time system design.

2.2.1 Transaction Interface Package (TIP 1100)

TIP provides the 1100 Series user with an on-line, communications oriented capa-
bility which is an identifiable section of the Executive system. TIP is an opera-
tional host for the efficient functioning of user transaction programs, and is
specifically designed to provide a flexible and efficient system for processing a
large volume of transactions where fast response is important.

TIP is especially valuable to the transaction processing user because it gives him all
the software he needs, except for the transaction processing programs themselves.
These real time application programs can be greatly simplified because of the
services TIP provides.

Because TIP provides to the user interfaces and services to employ all the hard-
ware and software resources of the 1100 Series system, new programs can be
added and existing ones modified without affecting other user programs. And
because of the way in which user programs are interfaced with TIP, enhancements
and evolutioflary additions can be made to TIP without requiring changes in the
user transaction programs.

TIP functions with DMS 1100, allowing the real-time or transaction user access to
the data base or the use of DMS’s data management routines for identified real
time files. TIP also acts as the ‘‘Host”” for RPS 1100 described earlier.

Since TIP does not limit any function of the 1100 Operating System, any applica-
tion that runs under TIP, can realize the 1100 Operating System’s full benefits.

Summary of TIP 1100 Benefits

e Maximum of computer use through a mixture of transaction processing with
demand and batch operations.

e Minimization of installation time and costs by means of a generalized trans-
action interface package under the 1100 Operating System.
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The ability to use higher-level languages (COBOL, FORTRAN) efficiently.
Full guard-mode protection for all user programs.

Application independence, which means flexibility in initial installation and
future growth,

Internal performance statistics.
Batch-mode checkout capability.

A user training mode, so that your end user can train on the actual system
without endangering its files.

On-line debugging aids.

The ability to time operations on either an elapsed-time or absolute-time
basis.

The ability to interface DMS 1100, to maintain files which are part of the
DMS data base.

Growth capability throughout the full-line of SPERRY UNIVAC 1100 Series
Systems.

2.2.2 Communications Management System (CMS)

CMS’s purpose is to get input messages from users, wherever they may be, and
hand the messages over to TIP 1100. Likewise, CMS accepts output messages
from TIP 1100 and gets them to their destinations.

Through CMS, applications programs can operate without any concern for remote
hardware locations, polling, or communications control procedures. These con-
siderations are fully under control of the communications management system.

CMS has the following capabilities:

e Cognizance of all transaction terminals with the SPERRY UNIVAC 1100

series computer networks. |t does all polling, parity checking (message and
character), data blocking, .message envelope formatting, data packing and
unpacking, character code translation and other message-type procedures.

Depending on whether it receives good or bad data, CMS will send the
acknowledgement or negative acknowledgement to the terminal.

CMS determines what the current activity should be on each circuit in terms
of such factors as facilities available, priorities established by the user, the
type of circuit or device used, and the activity response level from the
terminal. It considers circuit specifics, but also responds to overall system
facilities to prevent loading beyond the capability of the system.
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e CMS places input messages, after checking them for errors and removing
transmission headers, trailers, error checking bits, etc., in a communications
buffer which is part of TIP 1100. TIP 1100 will then process the message in
accordance with its own functioning. Similarly, CMS takes output messages
from TIP 1100, and routes them to their destinations.

o Operates selected terminals in Test Mode, Training Mode, or Test and
Training Mode. These modes will permit terminal operators to be trained and
new transaction programs (controlled by TIP) to be tested without
impacting the normal operation of all the other terminals.

2.3 TIME SHARING

The 1100 Series provides two major time sharing systems: the TEXT EDITOR
(ED) and the Conversational Time Sharing System (CTS 1100).

The TEXT EDITOR was the first of these to be developed. It is widely used by
nearly all 1100 customers. It is powerful, versatile, fully debugged, and easy to
use.

CTS provides all the powers of ED, adds many of its own, and is even simpler to
use. It allows the novice user to begin doing useful work almost immediately
while at the same time satisfying the most experienced programmer by giving him
access to all the resources and powers of the 1100 system.

The time sharing user can, from his terminal if it is properly equipped, initiate the
entry of batch runs, and initiate the execution of batch runs which have been
previously stored.

2.3.1 TEXT EDITOR (ED)

The 1100 TEXT EDITOR, or ED processor as it is often called, provides the user
with the capability to conversationally create and edit a symbolic (source code)
file or element of a file. ED facilitates the insertion, deletion, changing, and
replacement of text. Both ASCII and Fieldata character sets may be used.

When calling ED, the user may specify an input file, which is used as input text by
ED or he may input data from his terminal keyboard. ED operates in one of two
modes: input or edit. In input mode, all lines are inserted directly into the text. In
edit mode, the user specifies a command which may be used to edit the existing
text. The user can switch from one mode to the other merely by pressing the
Return key on his terminal. ‘
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Some of the capabilities of the Text Editor are:

Text may be listed in a variety of manners. Output may be sent to any
terminal of the network, onsite printers, or onsite card punches; line num-
bers may be listed or omitted as desired. Text may be printed in Quick mode
(i.e. all nonsignificant blanks omitted).

Existing lines may be altered in a number of ways or deleted; new lines may
be inserted.

Tabs may be set to automatically indent or format text in accordance with
the requirements of the programming language used or as otherwise desired.

Specified character strings in the text may be located by ED.
Lines may be copied or moved from one section of text to another.

Sections of text from other files may be added to the existing text, and
sections of existing text may be split off to form new files.

An internal cursor keeps track of line numbers.

The user can specify a line number and the internal cursor will position the
text accordingly.

ASCI!, Fieldata, or mixed ASClI-Fieldata input text may be read in; ASCII
or Fieldata text may be written out.

After editing has been completed, the updated text may be written out into
an output file specified by the user on the ED control Statement.

2.3.2 Conversational Time Sharing (CTS 1100)

CTS is a timesharing system designed for both the novice and for the sophisti-
cated programmer. It helps the beginner to do productive programming work
while he grows in ability. It opens doors for the experienced user to everything an
1100 system is capable of doing.

CTS assists the user in creating and editing programs written in a variety of
programming languages. It is especially effective with ASCIl FORTRAN, Fieldata
FORTRAN, COBOL, BASIC, and APL.

While providing the user with many services which make his work both easier and
more accurate, CTS also applies a discipline to each user for judicious use of the
system with respect to storage and CPU utilization.
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CTS command statements are simple and easy to learn, but a powerful repertoire
of commands is provided. These commands can be used to create, edit, and
manipulate any kind of textual material, including, specifically, programs. CTS is,
in fact, optimized for the development and execution of programs written in
various languages. At the same time, the CTS staternents themselves can be used
to construct powerful routines without the use of other languages.
When a user specifies the programming language he will use, CTS ‘“connects’’ a
prescanner for that language to the user. As each program statement is entered,
the prescanner analyzes it for syntactical correctness and informs the user of any
errors. An error can then be corrected before the next statement is entered.
Similarly, CTS will, if the user wishes, provide a global scan of the entire program
before it is compiled or saved, flagging inter-statement errors. CTS thus helps
assure syntactically correct programs, saving both programmer and system time.
The Broad Capabilities of CTS 1100 are listed below. SPERRY UNIVAC CTS
1100 provides remote users with a powerful, efficient and easy-to-use means of
calling on the total system for:

® Performing high precision desk calculator computations.

e Saving programs, data, and procedures.

e Retrieving saved programs, data, and CTS subroutines.

o Creating files.

® Formatting output of data and other information.

o Merging of programs and/or data.

® Editing source programs and/or data.

e Executing programs.

e Scanning print files.

® Accessing the file management system.

e Writing interactive procedures in CTS control language.

e Providing a query facility, useful for gaming or tutorials.
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2.4 BATCH PROCESSING

2.4.1 Local Batch

In spite of the increasing use of transaction and time sharing processing, batch
processing still uses the greater portion of system resources at most computing
sites. The efficiency of batch processing is therefore of great importance.

Many system architectures in the industry favor one type of processing at the
expense of others, perhaps emphasizing time sharing and doing batch less effi-
ciently, or concentrating on batch performance and de-emphasizing real-time. The
1100 Series systems incorporate fundamental design principles which instantane-
ously tailor the system for each run as it is dispatched for execution regardless of
the type of processing the run employs. As a result, 1100 Series systems perform
batch processing with outstanding efficiency.

Listed below are some of the 1100 Series capabilities that make for efficient
batch processing. Keep in mind that these features are likely to improve other
modes of processing as well. They are not listed in any particular order of
importance.

Multiprogramming
Multiprocessing

High level of system (vs operator) scheduling of workload
Dynamic allocation and compaction of main storage

Run Priority Structure based on:
¢ Application Priority
e Utilization of Resources
e Time of day work is needed

e Time Slicing

e Run Segmentation
Multibanking
Common Banks

Reentrant Processors
Separate Exec and User Register Sets
Quota (for specifying resources limitations per run)

e o o

System Tuning via SIP

e Error Retry

2.4.2 Remote Batch

In some system architectures, remote batch must be programmed differently from
local batch. With 1100 Series systems, a program may be run locally or remotely
without change. All the benefits and efficiencies of local processing are available
to the remote batch user.
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1100 Series systems are very strong in remote batch processing. One of our
customers who has several 1100 systems at his site is currently operating 75
remote batch terminals and is in the process of increasing the number. The work-
load ranges from small jobs to very large scientific number crunching operations.

2.5 SYSTEM RESOURCE MANAGEMENT

The individual elements of the 1100 Operating System are structured internally
toward one major goal: maximum productivity of the system for the user.
Features of the Executive, the many languages, application programs, and sup-
porting software which make up 1100 OS, are important to the user only in the
context that they produce useful work.

For example, the Operating System uses its resource management capability to
process the total workload given it. Included in the resource pool is the operator
himself. The Operating System makes use of the operator in whatever way will
make the workload process most efficiently. The balancing of human resources
versus computer resources has always been a design parameter dependent on
computer expenses versus human salaries, and computer error rate versus human
error rate.

1100 OS has taken advantage of the ever decreasing cost of computer hardware
and the lower error rate of the computer system. The resource use of the human
operator has concentrated on reporting the “exception’” information only with
the daily standard operating procedures being non-operator oriented. The
operator can thus concentrate on job input and job output without bothering
about job execution. '

A description of how some of the 1100 OS elements benefit the user is given
below.

2.5.1 Executive Features

The Operating System of the 1100 Series is universally acknowledged to be the
most advanced and powerful tool at the user’s disposition for handling programs
in Real-Time, Demand, and Batch in multiprogramming and multiprocessing
environments.

The following descriptions will give an overview of the most interesting features
of 1100 Operating System Executive which efficiently manage the system
resources.
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2.5.1.1 Control Language

All Operating Systems must be very complex pieces of software in order to handle
all the facilities and possible applications of a system. The user however can
interface with the Operating System only through a control language. In order to
resolve this dichotomy, the 1100 Operating System provides the user with a
simple, yet powerful and comprehensive control language to build a Run-Stream.
The Run-Stream is a set of commands prepared by the users in order to direct the
compilation and the execution of programs under 1100 OS. The control language
is designed to be as simple as possible for the normal user but with a large number
of commands to satisfy sophisticated users as well.

2.5.1.2 Symbionts

The 1100 Operating System has a standardized capability to relieve the executing
programs from having to deal directly with low speed peripherals, without, in any
way, reducing the functionality of these peripherals. A set of system routines
called symbionts provides these capabilities.

All the paper peripherals are buffered through high speed mass storage or,
optionally through tape devices. The symbionts operate independently of the user
programs and are responsible for transferring data from slow speed peripheral to
high speed devices and vice versa.

This mode of operation insures a very efficient usage of peripherals because, as
long as input or output exist, the slower peripherals will work at full speed. The
programs benefit from this mode of operation because the input/output delay is
considerably reduced. The 1100 OS contains symbionts for both onsite and
remote devices and is designed to allow inclusion of symbionts for non-standard
peripherals.

2.5.1.3 Run Scheduling

In Multiprogramming environment it is not efficient to leave run scheduling to the
operators. The 1100 Operating System provides the user with automatic run
scheduling which handles multiple priorities and large backlogs.

The 1100 OS scheduling is based on run type, priority, time of submission, time
to be executed and facility requirements. For instance, Demand Runs (Time-
Sharing) are opened immediately, while Batch Runs may be waiting until their
turn arrives. Also, the starting time, deadline time and the executing sequence can
be specified for the run.

2.5.1.4 Dynamic Storage Allocation

Since the computer storage is one of the most valuable components of the system,
in order to receive the maximum return in term of system performance the user
should strive to use this storage completely. The Dynamic Storage Allocation is
the Sperry Univac solution to the user requirement.
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Dynamic allocation of the storage is one of the strongest functions of the 1100
Operating System. It has been a component of the Executive system from the
very first design to enable optimized usage of Main Storage. Allocation of storage
is done at high resolution (64 or 512 word granule), and is based on current space
requirements for the programs to be allocated. As a result, wasteful pre-
partitioning has never been necessary and the user need not be concerned at all
about storage allocation for his program.

2.5.1.5 Time Slicing

In a multiprocessing and multiprogramming environment the most efficient way
to make the maximum use of CPU time and to have more programs executed in
parallel is to give time slices of CPU to all the programs.

All the programs for each mode of execution, i.e. Executive, Real-Time, Demand,
Batch, are queued in a switch list for each priority.

Executive and Real-Time programs receive all the CPU time that is required
because of their time critical nature.

Demand and Batch programs receive time slices of the CPU according to their
position in the Queue.

Every time the currently active program releases control for 1/0 operations or is
interrupted by the timing routine, the position in the switch list is readjusted and
the next program in the Queue ready to be executed is activated.

This method of CPU time distribution is used in order to give high priority and
short CPU Time to Demand and Batch programs with large numbers of 1/0
requests and low priority with a long CPU time for programs with high CPU
usage.

2.5.1.6 File Management
The 1100 OS File Management philosophy is predicated on the following premise.

® All users which are interested in other than simple calculations will need files
for saving information such as data or program and this user would like to
have his file handling problems resolved by the computer without using a
complicated interface.

The 1100 Operating System will assist users in handling files in the following
situations.

e 1100 OS performs an analysis of facilities (tapes and disks) required for run
and, when possible, assigns the facilities to the run with the appropriate
message for the operator.

-® During the execution of a run, the 1100 OS will provide a simple interface
for handling all the 1/0 functions for the user program.

e When the run is closed, the 1100 OS will return all the facnlmes used during
the run to the facilities inventory of the Executive.
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2.5.2 Language Processors and Libraries

Sperry Univac has been in the forefront both in development of high level
languages and by participating in a number of committees chartered to reach
agreement on industry-wide standards. We are committed to the concept of indus-
try standards because we feel our customers benefit from them, and because
adherence to industry standards simplifies our development effort as well.

An internal standard has been developed for all new language processors with
respect to the characteristics of the products and their interfaces with other parts
of the 1100 environment. This insures compatibility, commonality and parallel-
ism across all new language processors.

Some aspects of the 1100 standards and their resulting capabilities are:

e ASCII Code

The emphasis on code sets is switched from FIELDATA to ASCII in
the new processors. Additional alphanumeric characters, along with
new special symbols and control characters, provide a more powerful
language. The new ASCI| hardware and Executive modifications all
complement this language feature.

® Reentrancy and Reuseability

The new processors are designed to fully capitalize upon all the features
of the 1100 Executive System. This means that the processors are
reentrant and reuseable and generate reentrant code. These features
contribute to significant improvement in the total System efficiency.

e Common I/0O and Libraries

The capability of interchanging data files between different language
processor executable elements is highly desirable. Sperry Univac’s
approach is to encourage this interchangeability between as many
language processor elements as possible. Not only does this mean
common data formats and access methods, but the full advantage of
common banks as employed by our operating system. Common banks
are used in the formulation of a common universal math library.

e QOptimization

All compilers for new languages contain an optimization module which
will insure efficient code generation. Smaller and faster run-time units
are the result. During the last few years, the area of optimization has
received much research and study at Sperry Univac. The techniques we
have developed for FORTRAN, and other languages provide the best
optimizing compilers in the industry. Since the optimization phase of
the compilation process requires additional time, compilers are parame-
terized to include optimization as an option specifiable at compilation
time.
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e Customization

Our new processors are used on systems which can vary greatly in
availability of memory and other computer facilities. The use of the
system and the relative importance between batch and demand, real
time and batch, etc., varies greatly as well. Therefore, instead of
tailoring the processors to certain types of systems or users, we have
designed the processors so that — through customization — they can be
tailored to specific installations and users.

2.5.3 Accounting and Billing

In a system which is at the disposition of many users it is very important to have
an accurate and easy Accounting and Billing for the system facilities.

The 1100 Operating System has two files which contain information of all run
activities.

The first file is the Account File in which is accumulated all the information for
billing purpose of all the system components used from Runs with the same
account identification. The second file is the Master Log file in which are
registered all the events which have occurred during system operation.

The information on both files can be used for billing system usage. The Account
File can be used for billing a total usage of the system from one group of users.
The Master Log file can be used for detailed reports on work done from each run.

In an installation where different types of usage can occur the site manager needs
an automatic tool for a distribution of the system resources among the users. The
Quota System is an integral part of 1100 Executive system and may be optionally
configured.

The Quota System provides the site manager with the capability to define,
monitor and enforce quotas for the 1100 System for specific runs during a

~ particular time span. With the Quota System, the site manager can adjust the
usage of system resources among the users.

While in use, the Quota System provides accounting information on the useage of
all system resources.

2.5.4 System Generation

The 1100 Operating System Executive is written specifically as a set of parametric
programs with the . capability of dynamically generating or suppressing the
program coding at system compilation time. This technique is used in all the
executive components to provide a coding that produces extremely efficient
storage allocation and minimizes execution time.

As a consequence of this capability, it is possible to generate an operating system
exactly tailored for each 1100 Series installation.
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A set of packages is provided by the 1100 Operating System for helping the
System Analyst in the generation and maintenance of all the Operation System
components.

® SSG Symbolic Stream Generator is a batch processor for the easy and
automatically tailored compilation of 1100 OS.

o FLIT Fault Location by Interpretative Technique is a 1100 Series simu-
lator for the testing of the newly generated Operation System on
another system installation.

® CS1100 1100 Communications Simulator is a simulator of the communi-
cation environment.

e SIP Software Instrumentation Package is for helping the system
analyst in tuning the performance of the entire system.

2.5.5 System and Program Debugging

Today’s sophisticated user is taking advantage of all the possibilities offered by
the Operating System, by developing more and more sophisticated applications.

To help users in the difficult job of testing software, hardware, and applications,
the 1100 Operating System offers a large number of debugging tools.

o Test Package (Fireup)

This test package is a set of programs designed to exercise all the 1100
Series hardware configurations and all software features, including
compilers.

e EDTERR

Customer Engineers have at their disposition a program called
“EDTERR” which will print out from the Master Log file all the hard-
ware malfunctions, recoverable or not recoverable, detected during the
running of the 1100 Operating System. This program is a very useful
tool to improve efficiency and to direct the C.E. during preventive
maintenance.

e Dump

The 1100 Operating System has internal coding for saving on mass
storage all the information captured during a system failure. A proces-
sor “FLIT"” is provided to help the system analyst do offline editing
of the Mass Storage Dump.

e Diagnostic (DIAG) Routines

The user has at his disposition in the 1100 Operating System Library 14
subroutines to help him in dumping memory, registers, or files during
the application development phase.
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e Snoopy Debugging Aid

Snoopy is a powerful debugging program allowing the user to trace
instruction by instruction all or part of his application programs.
Snoopy provides for Demand user an extensive repertoire of conver-
sational commands which extend this debugging power.

® Flow Analysis Program (FLAP)

FLAP is a program for analyzing the efficiencies of the application
programs. FLAP performs a summary of the percentage of execution
for the program parts monitored. FLAP is a very useful tool for analysis
those parts of production programs with high frequence of usage for
which the user would like to improve the coding for better execution
time.

2.6 SECURITY

The inherent design of 1100 OS included features which emphasized Security.
The advent of the Terminal Security System (TSS) reinforced this emphasis. The
1100 OS has the capability of protecting each user, each program, each file and
itself against unauthorized disclosure, modification, or destruction, whether acci-
dental or intentional.

2.6.1 Users

Terminal Security System is an executive feature which allows an installation to
control access to the system from Batch and Demand runs. TSS will verify the
user-1D and password provided by the user against the identifications in the TSS
file.

This file is established by the site manager and contains all the user-ID’s and
passwords allowed to access the system, and the action to be taken when a
violation occurs.

TSS can also be used for selected demand users to generate automatic run card
initiation and lock the user into Conversational Time Sharing (CTS) mode.

2.6.2 Files

The 1100 Operating System will allow the user to have his files private or public
with Read or Write keys.

1100 OS will also prevent any user, except the site manager, from having access to
other user keys and will remove any temporary files as soon as they have been
released.
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2.6.3 Programs

The design of 1100 OS does not allow a program, when it is executing, to go out
of its environment. Any attempt will cause the system to abort the run and
release the memory space.

2.6.4 Terminals
Every user terminal in the system is identified by a six character site-1D.

Hard-wired or dedicated-line type terminal can be guaranteed to have a unique
site-1D for each terminal.

In the case of dial-up terminals, the user has in the Communication Control
Routine (CCR) the possibility of controlling and verifying the site-ID used by a
particular terminal.

2.7 AVAILABILITY, RELIABILITY, MAINTAINABILITY

Throughout the 1100 Operating System, careful consideration has been given to
retention of the value of the entire system to the customer. Typically, this con-
cept is known by its principal constitutents, Availability, Reliability and Main-
tainability.

Because of their inherent interrelationships, with each other and with the system
hardware, these elements are treated together in the following discussion.

The aspect of 1100 OS which contributes the greatest amount to system relia-
bility is the stability resulting from the evolutionary nature of the Operating
System. Because there is a single common operating system, the addition of
enhancements, supporting new hardware or providing new software features
occurs in a localized, controlled manner.

Logic supporting Availability, Reliability and Maintainability permeates the
Operating System and provides the following capabilities:

¢ On line check continually verifies the exact system status.

e Detection of some types of data errors produces an attempt to regain the
data.

e Erroring components, both user software and hardware, can be dynamically
deleted from the system, minimizing the impact of an error on the entire
system.

e If a fatal error should occur, system recovery can be initiated automatically.
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e Where sufficient hardware is available, alternate load paths can be selected
either manually or automatically.

e Information relating to errors is retained to assist the fault isolation process,
an especially useful feature if the error is transient.

e After repair, system components can dynamically be reinserted into the
system.

e QOperator requested system stops are allowed only after reconfirmation.

e Provision for efficient checkpointing or critical information permits recovery
of transactions as well as batch programs, in the event of system error.

1100 OS utilizes hardware error detection features to verify correct operation,
and supports the use of on line diagnostic routines for system component repair.

And if errors should warrant further aid, TRACE, Total Remote Assistance
Center located in Roseville, can offer immediate expert assistance to isolate
complex errors, and verify system operation in the most expeditious manner.
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3 CENTRALHARDWARE — CAPABILITIES AND VALUES

3.1 MULTIPROCESSING

Sperry Univac introduced multiprocessing in 1965 in the 1100 Series with the
1108 multiprocessor. We know that multiprocessing is a very viable system
architecture allowing expanded systems performance and redundancy of major,
critical components thus increasing the availability of the system. In essence,
multiprocessing means two or more processors working under the control of a
single operating system, accessing common main storage, and able in general to
communicate with all peripheral subsystems. Notice particularly that the two or
more processors are accessing common storage and notice that each processor
during a single storage cycle, is attempting to access an instruction word and a
data word. Thus, in a 2x multiprocessor system there are four requests from the
two processors for each storage cycle.,

In order for all four of those requests to be honored there must, of course, be at
least four storage modules. |f there are not four modules,or if, for some other
reason, two of the requests are to the same module, then a storage conflict has
occurred. This conflict is resolved by the Multiple-Module Access (MMA) section
and the higher priority request is honored. The other request will not be honored
until the next storage cycle. Ideally, the second processor should approximately
double the system performance of a single processor. Obviously, if there are too
many storage conflicts, this doubling will not occur.

One factor which determines the number of storage conflicts, is the modularity of
the storage or, more precisely, the number of independently accessible modules
that are available in the system. There are four requesters in a 2x multiprocessing
system, and N servers or storage modules honoring those requests. The larger N is,
on a purely statistical basis, the smaller is the probability of storage conflicts.
Note particularly that if N is less than 2 times the number of processors, or in our
example, four, then there will be conflicts constantly. Thus from a performance
viewpoint, it is not reasonable to have a 2x multiprocessing system with less than
four modules. If the user is willing to pay for the second processor in order to get
redundancy and is not concerned about performance, only two modules might be
a reasonable configuration.

The modularity for each model in the 1100 Series is given in Table 3-2.
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3.1.1 Interleaving

All processors in a multiprocessing environment, in Sperry Univac architecture are
always working on independent tasks. As long as these tasks are placed in separate
modules of storage, there will be no storage conflicts. The operating system,
however, is a special consideration. While the two processors may be executing
independent tasks, each of those tasks might make a request for a particular
service of the operating system. They could conceivably make the same request at
an identical moment in time. This and other circumstances could result in some
instructions of the operating system being executed on two (or more) processors
simultaneously.

We do not want to pay the overhead of having multiple copies of the operating
system in storage. Therefore, if two tasks request identical service, they want
identical code to be executed. This, by definition, means that the instructions are
in the same module. Thus in the worst case two processors might go to the same
location in storage to execute code. They would experience constant instruction
fetch conflicts. How does Univac alleviate this problem?

The storage architecture is such that for multiprocessing systems, odd locations
are placed in one logical module and even locations are placed in a different
logical module. This is known as interleaving storage.

Interleaving greatly reduces the conflict where two processors attempt to execute
instructions in the same module. If it were not for interleaving, one of these
processors might have to wait which would greatly deflate the overall perfor-
mance of the multiprocessing system.

3.1.2 Shared Processor

Sperry Univac introduced the 1108 Shared Processor architecture in 1969. This
organization used two 1108 processors, but with the |/0 function contained only
in one processor, rather than both, as with true multiprocessing architectures. The
purpose of the 1108 SP was to meet a specific product requirement of a junior
grade multiprocessor with 1.5 times the cost and 1.67 times the performance of
the existing 1108 UP. The architecture is no longer considered necessary in the
family of models making up the 1100 Series, although one competitor has seen fit
to introduce an associated processor with essentially the same architecture as our
older 1108 Shared Processor.

3.1.3 Shared Subsystem

The 1100 Series Systems share auxiliary storage and peripheral subsystems by
independent input/output processors of the central complex through the use of
shared peripheral interface devices(SPI). The SPI is similar in operation to the
multi-module access device used for main storage. At all times, the multiple access
paths from the processors to the other units in the central complex are managed
and controlled by the operating software.
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Software aspects that provide for multiprocessing are essentially the same as those
required for multiprogramming, since multiprocessors actually force more than
one program to operate at the same time. The provision for assigning and con-
trolling unique portions of the total facilities to different work segments pro-
tected from each other is one of the most important aspects of the 1100
Operating System as applied to a multiprocessor system. To this end, the system
resources are centrally controlled and priorities for the activities are provided.
Additionally, so that resources can be applied optimally, the hardware provides a
family of interrupts to the software so that compute operations can be effectively
overlapped with more time consuming 1/O operations.

Multiprocessing goes beyond the software requirements of multiprogramming in
that independent processing units extend the scope of resources to be maintained.
The operating system is modular in design to allow all processors to execute
various functions within the operating system at the same time. Furthermore,
each processor is capable of multiprogramming and treated as an independent
processing entity. The 1100 OS for all systems in the 1100 family has evolved
over the years with multiprogramming and multiprocessing as a central require-
ment.

3.1.4 Multiprocessing Benefits

There are several key benefits to be gained from multiprocessing that can be
grouped basically into four categories: system efficiency, system economy,
system availability and system growth.

System Efficiency — Central facilities management tends to keep all facilities
busy. Multi-mode environments gain by batch runs being oriented when
real-time or demand program loads are lower.

Program throughput times are decreased since various sections of the pro-
gram can be assigned to different processors for simultaneous execution.
Load leveling by priority is achieved by moving a program into a higher
position as its deadline approaches. More efficient use of system files is
achieved through centralized file management, by the operating system.
Multiprocessing also allows improved system balancing where larger compute
loads with respect to 1/0 requirements are balanced by adding more proces-
sors.

System Economy — Multiprocessing is the most economical approach to
system reliability. The failure of one processing unit does not halt system
operations. At the same time, one processor need not be kept in the ““ready"’
state as back-up since all processors are taking part in the processing function
during normal operations. The sharing of central complex and subsystem
facilities can bring a substantial cost-savings as well. The overall cost/
performance ratio of the multiprocessing system is thus improved over the
single processing system.
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System Availability — The full sharing of facilities and the partitioned pro-
cessors in a multiprocessor system allows almost any component in the
system to fail without halting system operations. An increment of perfor-
mance is temporarily given up usually without interruption to operation.
And maintenance activities, preventive or restorative, can be effected on
components in the multiprocessing system while normal operations continue
in a degraded mode.

Growth — The multiprocessor organization facilitates orderly growth to
accommodate increased processing requirements. This benefit greatly
simplifies expansion of the central complex by adding rather than replacing
processors. A cost benefit accrues as well since all existing components,
especially main storage and subsystems are retained, thereby reducing
obsolesence of the existing hardware.

Overall, multiprocessing makes sense. We have known this since 1965. It is
interesting to note that some of our competitors only now appear to be
discovering the benefits of multiprocessing for the first time.
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3.2 RELATIVE PERFORMANCE

Choosing which of the 1100 systems to propose to a customer is primarily
dependent on performance and price. This section will give relative performance
data within the 1100 family.

3.2.1 Primary Performance Factors

The current 1100 Series family includes the 1100/10, the 1100/20, the 1100/40,
and the 1100/80 systems. This family of systems ranges in performance over a
ten-fold increase in processing power. Each member of the family is, itself, a
system complete with multiple components. Some of these components can
produce an increase in performance, such as the 1100/40 having approximately a
four-fold increase in performance within its own system.

In any computer system, the performance capability will depend on the type of
job the customer wants to do, the types of hardware that comprise the computer
system, and the types of software that are used on the computer. In this relative
performance section, the ranking is based on hardware considerations only.

It must be remembered that all systems are bounded in performance. This bound-
ary may be caused by ““not enough 1/O capability’”’, or “not enough processor
power”’; or, perhaps, ‘‘not enough memory’’. Normal standards in the computer
industry use the processor power to give the primary and most meaningful value
to a system’s upper bounds on performance.

Therefore, the maximum performance that a system can produce is primarily
determined by the speed with which the CPU executes its instructions. The 1100
Series is ranked in Table 3-1 by the relative processor power of each system.

3.2.2 Relative Performance Ranking

The following table lists the 1100 Series family in a relative performance ranking
using the 1100/11 as the base with its performance equal to 1.0.
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Table 3-1. 1100 Series Relative Performance

SYSTEM RELATIVE PERFORMANCE

1100/11 10-14 Depending on Memory Overlap
1100/12 22-28

1100/21 1.2-1.8 Depending on Memory Overlap
1100/22 28—-34

1100/41 23-27

1100/42 39-54 Depending on Extended
1100/43 51—7.9 Storage Configured

1100/44 59-938

1100/81 41—-54

1100/82 7.3—-99

3.2.3 Secondary Performance Factors

There is, of course, many secondary performance effects. A system that has only
262K words of main memory is probably memory bound for many applications.
This may be true even for a very powerful processor.

The 1100 Series have in common the memory capacity of at least 524K words or
roughly equivalent to two megabytes. The 1100/40 Series can use 1.5M words or
six megabytes. The 1100/80 Series has a capacity of 4M words or 16 megabytes.
The more powerful systems need more memory to hold more programs con-
currently. This allows the faster processor to have something to do while each
program waits for its |/O request before resuming its instruction execution.

In addition to the maximum size of memory allowed on each system, the speed of
the memory, its modularity, and its overlapping design all help to establish system
performance.

The entire family of 1100 Systems use the same peripherals and therefore have
about the same 1/0 performance capability. There are some differences in 1/0
channels allowed, and their respective transfer speeds; and some systems have
separate |/0O units to control the I/O functions with less interfacing from the CPU;
but, essentially the 1/0 being done for any single job can be done at about the
same capability.

Even though the primary measurement of system performance is the CPU, these
secondary performance factors may swing borderline proposals from one system
to another. The 1100 sizing guide, the 1100 configuration guide and in more
difficult cases, the use of a simulation model may be needed to be more exact in
your proposal efforts.
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3.3 INPUT/OUTPUT CAPABILITIES

Functional compatability is retained throughout the 1100 Series Input/Output
processors although architectural approaches in the 1/0 area take three different
forms. The 1100/10 and 1100/20 systems have the 1/0 hardware integrated with
the central processing unit while the 1100/40 system uses an independent Input/
Output Access Unit (IOAU). The foregoing systems all use word type channels
and may be configured into either ESI or I1S| modes.

The 1100/80 also has an independent 1/0 processor designated an Input/Output
Unit (I0U). The channel organization for the 1100/80 departs significantly from
the other systems in the 1100 Series in that byte multiplexer and block (burst)
multiplexer data transfer modes are provided in addition to the standard I1SI/ESI
word channels.Each 10U has both byte multiplexer (mux) and block mux channel
capability in addition to word channel capability.

Performance capabilities are discussed in the following paragraphs for each of the
1100 Series systems. Channel configuration and characteristic details and dif-
ferences for each of the system are discussed in Section 3.5.

Input/Output data transfer capability for the 1100/11 unit processor system is as
follows:

® 444,444 words per second for one or more channels (same OBR*)
o 888,889 wps for two or more channels (both OBR’s)

Multiprocessor (1100/12) 1/0O compared to unit processor rates are 40% greater
when 2 modules of storage are used, 60% greater with 3 modules and 70% greater
with four modules.

1100/20 — Input/Output data transfer rates for the 1100/21 unit processor sys-

tem are as follows:

* 571,429 wps for one or more channels (same OBR)
e 1,142,857 wps for two or more channels (both OBR's)

Multiprocessor (1100/22) 1/0 rates are derived as with the 1100/10 — dependent
on the number of storage modules employed.

*OBR is Output Buffer Register within 1/0O logic of 1100/10 and 1100/20 central
processors.
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1100/40 — Input/Output data transfer rates for the 1100/40 I0AU is as follows
for single channel rates:

¢ |SI Qutput — 500,000 wps
e |SI Input — 600,000 wps
e ESI Output — 333,000 wps
* ESI Input — 400,000 wps

The aggregate 1/0 channel transfer rate for the 1100/40 I0AU is 4,000,000 wps
maximum. No guideline is available for multiple IOAU configuration transfer
rates. However, total rates can be expected to be less than the rate for each |0AU
times the number of IOAU'’s.

1100/80 — The 1100/80 Input/Output Unit (I0U) provides the capability to
handle byte interfaces directly as well as word interfaces. In addition, the IOU
includes additional buffering, extended chaining and branching, and interrupt
tabling.

Channels in the I0U are contained within channel modules which may be of three
types: byte multiplexed, block multiplexed (burst mode for byte transfers) and
36-bit word channel modules. Word channel modules accept channels configured
as either ISl or ESI mode.

The maximum data transfer rates for the different types are as follows:

e byte mux — 200,000 bytes per second (bps)
¢ block mux — 1,500,000 (bps)
e word — 500,000 words per second (wps)

The total maximum aggregate data transfer rate for one 10U is 2M wps and 3.1M
wps for two 10U’s. These rates assume no CPU “misses’’ in the buffer. At a 97%
hit rate from the processor, these rates become 1.5M wps and 2.4M wps respec-
tively. Aggregate 1/0 rate is a function the hit rate percentage.

1100/80 Peripheral Differences

The current user of an 1100 Series system may utilize a major percentage of his
current peripheral subsystems when moving up to the 1100/80 system.

The faster access times of the FH 432/1782 drums will be required on some
1100/80 Systems. For this reason the drum systems continue to be a viable
product on the 1100/80 system. 1100 Systems being upgraded to the 1100/80
that currently have 432/1782 drum subsystems can therefore move them directly
to the 1100/80 word channels without modification. This is also true for any
existing 8460 disk subsystems.
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As for other disk subsystems being moved to 1100/80 Systems, all connect to the
Block multiplexer channels of IOU. The built-in MSA's in the Control units for
8405/8430/8433 and 8440 disk subsystems will be disabled (and may be
physically removed if desired) when such systems are connected to the 1100/80
block mux channels.

Magnetic tape subsystems such as the UNISERVO 12, 14, 16, 20 and 30 Group
all will interface directly the block mux channel of the 1100/80 resulting in a
saving of the MSA in each case. The built-in MSA in the UNISERVO 20 Tape
control unit would be disabled but not physically removed. The MSA in the
UNISERVO 30 Group control unit would be disabled and physically removed if
desired. The UNISERVO 12, 14 and 16 tape control units connect directly to the
1100/80 1/0 without intervening MSA's.

The UNISERVO 6C tape unit subsystem cannot be used on the 1100/80. This
tape system cannot be brought forward when upgrading to an 1100/80 System.

Currently installed paper peripheral subsystems utilizing MSA’s would connect to
the byte multiplexor channel of the 1100/80 without using the MSA’s. Significant
saving results since the MSA is not required with paper peripherals on the
1100/80.

Communications equipment including C/SP’s, CTMC’s, and GCS’s on current
1100 Series systems may be moved directly the 1100/80 without change. C/SP’s
would be connected to ISI word channels and CTMC’s and GCS’s would be
connected to ESI word channels of the 1100/80.

Some existing subsystems currently in use on 1100 Series systems do not include
channel parity capability. The following listing identifies the subsystems which
can have channel parity added and the feature number required to make the
change.

* F1493-00, 0955 Channel Adapter—required to operate an SPI type
0955-04 or 0955-05.

e F1494-00, 5012 Channel Adapter—required to operate a 5012-00
FH432/1782 Control Unit.

* F1496-00, 5009 Channel Adapter—required to operate the
5009-00,—04 FASTRAND Il Control Unit. Two features are needed for
dual control.

® F1496-02, 5009 Channel Adapter—required to operate FASTRAND
11/111 Control Type 5009-24, -73, -77, -81, -85, or -89. One adapter is
required for all controls except 5009-77 and 5009-85 which requires
two.

* F1095-12, F1095 Channel Adapter—required to operate an ICCU
F1095-10.

e F1095-98, F1095 Channel Adapter—required to operate an ICCU
F1095-02.
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Investment protection for current 1100 Series users in thus assured through the
use of the optional word channels on the 1100/80 and the additional savings
resulting from the removal of existing MSA’s. Virtually all existing subsystems,
with very few exceptions, may be used with little or no modification when
upgrading to the 1100/80 System.

3.4 COMMUNICATIONS CAPABILITIES

Input/Output data word transfers in the 1100 Series are normally specified
internally by the program controlling the transfer. This mode of transfer, called
Internally Specified Index (IS1), requires the program to monitor and control data
flow. The make-up of communications data differs from normal subsystem data
flows in that several data envelopes may be multiplexed on a single I/0 Channel.
To allow the several remote communications devices to communicate directly
with main storage on a self-controlled basis, the data flows are controlled ex-
ternally (from the program).

Input/Output channels of the 1100 Series may easily be converted to allow com-
municating devices to interface to any channel desired. This mode of data control,
called Externally Specified Index (ESI), uses data control words unique to each

- device which are assigned to dedicated areas of main storage. As the device trans-
fers data, the control of the data transfer is initiated by the device via its assigned,
unique access control word. The task of monitoring the data flow for ES! data
transfers is off-loaded from the executive system in this way.

Further matching of the 1/O channel to communications devices occurs through
the use of quarter word (9 bit) or half-word (18 bit) data transfers to make more
efficient use of main storage for communication type data buffers. The data
increments associated with communications devices are generally 9 or less data
bits long, and four data elements can be packed into a single 36 bit 1100 Series
word to conserve storage.

Through the use of ESI 1/O channels and partial word capability the 1100 Series
effectively handles the special requirements of data transfers to and from com-
munication devices.

3.5 MODEL FEATURES

The distinctions between the various models of the 1100 Series provide both a
wide range in systems performance and functional differences that can be readily
matched with numerous medium to large-scale application environments. As great
as the functional differences are in some instances, full compatability from a user
processing standpoint is maintained through the use of 1100 OS, the operating
system used by every model in the 1100 Series. [t is difficult to overemphasnze
this point of compatibility.

Model Characteristics — The following table compares the features and character-
istics of the 1100/10, 1100/20, 1100/40, and 1100/80 systems. The discussion
centers about the central complex for each of the models, since the auxiliary
storage, communications, and peripheral subsystems generally apply to all models.
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Table 3-2. Comparison of 1100 Series Model Features

1100/10 1100/20 1100/40 1100/80

CENTRAL PROCESSOR

DESIGNATION CPU CPU CAU CPU

TYPE 73011 T3011 73023 T3032

NO. OF CP's 10R2 10R2 1230R4 | 10R2

INSTRUCTION REPETOIRE 1100 SERIES | 1100 SERIES | 1100 SERIES| 1100 SERIES

494 SERIES

INPUT OUTPUT

DESIGNATION (WITH CPU) | (WITH CPU) | 10AU 10U

TYPE 73025 73033

NO. OF 1/0 CHANNELS 4-32 4-32 8-96 *

NO. OF 1/0 PROCESSORS (WITH CPU) | (WITHCPU) | 12,30R4 | 10R2
MAIN STORAGE

DESIGNAT!ON MAIN MAIN MAIN MAIN (BACKING)

TYPE T7036 T7033 77030 T7034

MIN./MAX. STORAGE (KWDS) | 131-524 | 131-524 196-524 | 524-4,096

TECHNOLOGY MOS MOos MOS MOS

EXPANSION SIZE (KWDS) 650R 131 | 65K 65K 262K

CYCLE TIME (NSEC) 1,125 875 300 1,250

MODULARITY (NO. MODULES) | 1-4 1-4 12-32 1-16
SPECIAL MAIN STORAGE

DESIGNATION - - EXTENDED | SIU (BUFFER)

TYPE - - T7033 77022

MIN./MAX. STORAGE (KWDS) | — ~ 262-1,048 | 8-16

TECHNOLOGY - - MOs BIPOLAR

EXPANSION SIZE (KWDS) - - 650R131 | 4

CYCLE TIME (NSEC) - ~ 800 125

MODULARITY (NO. MODULES) | — - 2-8 2-4
PARTITIONING UNIT

DESIGNATION ACU ACU SPU STU

TYPE T2506 T2506 T2516 T1925

*2—14 Byte Mux Channels or,

2—14 Block Mux or high speed block MUX Channels or,

0-48 Ward Channels

Combinations of channels are delineated in section 1.4.3.

**Time specified is read or write transfer time for 8 word block between main storage and the buffer,
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Common elements between all models are the 1100 OS mentioned earlier, the
1100 Series instruction repertoire (expanded for unique 1100/40 and 1100/80
functions), and a common system display console (type 4013) used on all models.
Remote diagnostic maintenance capability is also common to all models.

Initial model selection to meet specific user requirements require in-depth analysis
of the requirements and sizing the selected system accordingly. System sizing is an
acknowledged complex task requiring experienced Sperry Univac analyst teams.
There are however, some broad guidelines that may be applied to aid in initial
model selection from the 1100 Series.

Cost/Performances — Cost and performance are, without question, two of
the most important criteria affecting computer selection. There are other
criteria which sometimes are merely different aspects of the basic two, but,
are important considerations none the less.

Redundancy — There can be overlap in price between the smaller 1100/40 or
1100/80 models and the larger multiprocessor configurations of 1100/10 or
1100/20. But when system redundancy is a requirement, the choice could be
directed towards large configurations of the smaller models where
multiprocessing provides greater performance but primarily a stand-by,
back-up redundancy requirement.

Byte and Character Processing — If processing requirements include byte or
character processing, the 1100/40 or 1100/80 would be indicated since the
1100/10 and 1100/20 models do not have these instructions in the
hardware.

Large Data Base I/O — In a case where large numbers of 1/O devices are
required with modest processing requirements, the 1100/80 might be the
best choice because one processor and two 1/O units can be configured to
provide up to 16 byte or block mux channels connecting to a maximum of
64 control units with a single processor unit. By contrast only 16 channels or
control units on an 1100/10 or 1100/20 or 24 channels and 24 control units
on an 1100/40 can be configured with a single processor.

1100/10 and Scientific Processing — A preponderance of scientific (extended
instruction) processing can favor the 1100/10 versus the 1100/20.
Performance differences relate entirely to main storage differences because
the processors have the same cycle rate. The result is that the extended
instruction times are more nearly the same between the models. The lower
cost of the 1100/10 then weights the decision towards the 1100/10, based
on cost/performance considerations in this particular case.

These are just a few considerations that might weight a decision towards a
particular model. In general, however, the real environment and detailed
requirements of the user will dictate a particular system configuration and
comprehensive sizing will be needed to assure that the proper system is
selected and configured.
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4 PERIPHERAL HARDWARE — CAPABILITIES AND VALUES

Peripheral Subsystems are attached to members of the 1100 Series Family sys-
tems through general purpose input/output channels or on the 1100/80 byte or
word channels. The governing factor for peripheral attachment is the transfer rate
of the device to be attached. As the channels are numbered in order of priority,
subsystems with very high transfer rates should be attached to the lower num-
bered channels which have the higher priority. With this adaptable input/output
arrangement, SPERRY UNIVAC 1100 Systems can be used to receive informa-
tion from many types of real-time devices and other information processing sys-
tems.

The SPERRY UNIVAC 1100 Series Peripheral Subsystems are:

4.1 Mass Storage
Disk Subsystems

SPERRY UNIVAC 8405 Disk Subsystem
SPERRY UNIVAC 8430 Disk Subsystem
SPERRY UNIVAC 8433 Disk Subsystem
SPERRY UNIVAC 8425 Disk Subsystem
SPERRY UNIVAC 8434 Disk Subsystem

High Performance Drums

FH-432
FH-1782

4.2 Magnetic Tape Subsystems

UNISERVO 12 Magnetic Tape Subsystem
UNISERVO 16 Magnetic Tape Subsystem
UNISERVO 20 Magnetic Tape Subsystem
UNISERVO 14 Magnetic Tape Subsystem
UNISERVO 30 Magnetic Tape Subsystem
UNISERVO 32 Magnetic Tape Subsystem
UNISERVO 34 Magnetic Tape Subsystem
UNISERVO 36 Magnetic Tape Subsystem

4.3 Communications Equipment/Onsite

SPERRY UNIVAC General Communications Subsystem (GCS)
SPERRY UNIVAC Communications/Symbiont Processor
SPERRY UNIVAC TELCON Distributed Processing System
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4.4 Communications Equipment/Remote

SPERRY UNIVAC Data Communications Terminal (DCT) 1000
SPERRY UNIVAC Data Communications Terminal (DCT) 500
UNISCOPE 100 Display Terminal

UNISCOPE 200 Display Terminal

Universal Terminal System 700

Universal Terminal System 400

SPERRY UNIVAC TELCON Distributed Communications
Processor (Remote)

4.5 Paper Peripheral Subsystems

SPERRY UNIVAC 0770 Printer
SPERRY UNIVAC 0776 Printer
SPERRY UNIVAC 0716 Card Reader
SPERRY UNIVAC 0604 Card Punch
SPERRY UNIVAC 0920 Paper Tape

4.1 MASS STORAGE DISK SUBSYSTEMS

Sperry Univac offers a variety of disk subsystems for use on the 1100 Series
Systems. These disk subsystems give the customer a choice of efficient ways to
substantially increase throughput on any of the 1100 Series. In addition, pro-
visions for incremental growth allow the customer to expand his potential for
on-line processing and capabilities for real-time operation and multiprogramming.

4.1.1 Improved Systems Performance '

Rotational Position Sensing

The subsystem provides Rotational Position Sensing (RPS) in the seek operation.
The control unit will receive a six byte address and one byte of sector information
from the channel. The control unit will seek the proper device and head and
present device end when the proper angular position is reached. If the channel
does not respond, the control unit will present status on subsequent revolutions.

RPS allows the channel and control unit to be released during most of a record
search time, thereby increasing their availability for other operations. The RPS

byte defines one of 128 sector positions around the circumference of the remova-
ble disk pack.

High Capacity

The subsystem provides a removable disk device which is equivalent to the largest
provided in the industry. In addition there is multiple device attachment of
smaller removable disk and fixed head disk devices to provide better modularity
and granularity.
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Table 4-1. General Characteristics of
SPERRY UNIVAC 8405, 8425, 8433 and 8434 Disk Subsystems

CHARACTERISTIC 8405-00/01 8405-04/05 8425 8430 8433 8434

1-8 (NON- 1-8 (NON- 2-8 2-16 2-16 216

DRIVES PER SUBSYSTEM REMOVABLE)  REMOVABLE)

DISK PACKS PER DRIVE 1 1 1 1 1 1
R/W HEAD-ACCESSOR MECHANISMS  FIXED HEAD  FIXED HEAD 1 1 1 1

768 (PLUS 384 (PLUS 20(ONEPER 13 (ONEPER 19 (ONEPER 19 (ONE PER
R/WHEADS PER DISK PACK 96 SPARES) 48 SPARES) SURFACE) SURFACE) SURFACE) SURFACE)
TRACKS PER DISK SURFACE 72 72 406 an 815 887
RECORDING SURFACES PER DISK 12 § 20 19 19 19
PACK
ADDRESSABLE TRACKS PER 64 (PLUS 32 (PLUS 400 (PLUS 404 (PLUS 808 (PLUS 878 (PLUS
SURFACE 8SPARES) 4 SPARES 6 SPARES) 7 SPARES) 7 SPARES) 7 SPARES)
ADDRESSABLE TRACKS PER DISK 768 (PLUS 384 (PLUS 8000 (PLUS 7,676 (PLUS 15352 (PLUS 16,682 (PLUS
PACK 96SPARES) 48 SPARES) 120SPARES)  133SPARES)  133SPARES) 133 SPARES)
WORDS PER RECORD (36-81T) 12 12 n2 12 2 2
RECORDS PER TRACK 16 16 12 20 20 29
CAPACITY PER DISK PACK
(36-BIT WORDS)* 1,376,256 688,128 10,752,000 17,194,240 34,388,480 54,183,136
MINIMUM ACCESS TIME
{MILLISECONDS) N/A N/A 5 7 ! !
AVERAGE ACCESS TIME
(MILLISECONDS) 8.34 834 29 27 30 30
MAXIMUM ACCESS TIME
(MILLISECONDS) 16.67 16.67 55 50 55 55
DISK PACK SPEED (RPM) 3,600 3,600 2,400 3,600 3,600 3,600
DATA TRANSFER RATE 622,000 BYTES 622,000 BYTES  312,000BYTES 806,000 BYTES 806,000 BYTES 1,260,000 BYTES
(PER SECOND) 138,222 WORDS 138,222 WORDS 69,333 WORDS  179.111WORDS 179,111 WORDS 280,000 WORDS
DUAL ACCESS FEATURE AVAILABLE  AVAILABLE  AVAILABLE  AVAILABLE  AVAILABLE  AVAILABLE

*SIMULATED FASTRAND DRUM MODE. IN ADDITION, THE FREE-FORMAT MODE WILL ALLOW THE USER TO EMPLOY VARIABLE-LENGTH
RECORDS. THIS OPTION IS AVAILABLE THROUGH USE OF THE ARBITRARY DEVICE HANDLER (ADH). (NOT AVAILABLE WITH 5046 CONTROL.)
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Fast Access

All the devices attached to the 5039 or 5046 Control Units are high speed, fast
accessing devices. The removable disk drives employ the latest design in voice coil
actuators which provide for 27 ms average head positioning time for the 8430 and
30 ms average head positioning time for the 8433. The 8405 is a head per track
disk with an average access time of 8.33 ms (average rotational latency).

4.1.2 Improved Flexibility

Configuring a disk subsystem is remarkably easy with these devices. The 5039 and
5046 Control Units attach numerous combinations of up to thirty-two 8433,
8434, 8430 and 8405 drives with the appropriate features. This capability pro-
vides previously unavailable configuration flexibility and provides substantial sav-
ings to those who currently must order separate controls for disks and FH drums.

4.1.3 High Reliability

Error Correction Code

As data is transferred from the channel to disk storage via a write operation the
Control Unit computes 7 bytes of error correction code and writes them on the
track after each Count, Key and Data Field of the record. This information is
used by the Control Unit to check the validity of the data during read operations.
If an error is detected and determined to be correctable the proper information is
sent to the processor where in the data is corrected.

Enhanced Command Retry (1100 Series)

The subsystem provides a powerful tool in having the capability of allowing
command retry recovery to be interspersed with other |/O operations of a like
priority. Thus, a batch program that encounters an error will not tie up the
channel in recovery attempts causing real time or higher priority 1/O requests to
be delayed. For example, during the command retry sequence the control unit
can select various head offsets to accomplish data recovery from marginal condi-
tions. These recovery attempts are limited to one revolution to allow the channel,
control unit and disk unit to become free for higher priority work.

4.1.4 Availability

Dual Access Subsystems

All Sperry Univac disk units may be configured as Dual Access Subsystems.

By adding a second control unit and the appropriate dual channel features for the
disk subsystems, the user will open a second data path to his main storage subsys-
tem thus improving the effectivenss of his /O operations. The second data path is
also a desirable feature for multiprocessor systems which require an alternate data
path ensuring the availability of that information to either host processor. An
additional benefit of the dual access subsystem is a contingency data path in the
unlikely event of a control unit failure.
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4.1.5 Investment Protection
Intermixing

Through special features on the control unit, a user may wish to mix 8405 disk
units with either the 8430, 8433 or 8434 disk units. He may also mix, in any
combination, 8430’s, 8433’s and 8434's.

For those users whose applications demand both speed of access and large
capacity, they may wish to intermix the disk units to gain for their system the
optimum flexibility.

4.1.6 SPERRY UNIVAC 5039 Control Unit

The 5039 Control Unit is a high performance microprogrammed unit which will
control an intermix of 8433 and 8430 Disk Storage Drives and 8405 FHD Drives.
The basic control will attach eight 8433/8430 drives or sixteen 8433/8430 drives
via feature F2047-00. To attach the 8405 FHD a feature F2076-00 is required.
This feature will allow the connection of up to eight of the fixed head disks. The
maximum configuration of devices on the 5039 Control Unit can be 16 8433 and
8430 drives in any intermix combination or a total of 8 8433 and 8430 drives and
8 8405 FHD for a maximum of 16 drives. F2047 and F2076 are mutually exclu-
sive. The control unit capabilities include Rotational Position Sensing (RPS),
Error Correction Code (ECC) and command retry.

The 5039 Control Unit contains all the necessary logic and storage facilities for
data and control transfer between the Sperry Univac systems channels and the
disk units. Data is transferred between the processor and the subsystem at a rate
of up to 806,000 bytes per second for the 8433 and 8430 and 622,000 bytes per
second for the 8405.

A 5039 control unit, can in turn allow an attachment of an auxiliary control unit,
5039/93-92. The use of an auxiliary control unit provides a number of configura-
tion alternatives. For example an additional 16 drives can be configured with the
auxiliary unit in addition to the 16 drives available on the main control.

Control Unit Buffer

The 1100 Series Systems typically consist of one or more main frame elements
operating with one or more main storage units. Since the systems are multi-
programmed and multiprocessed many or all I/O channels can be concurrently
active with storage unit conflicts dependent on request distribution. Although a
software 1/0 Load Monitor provides a software means of regulating the data
transfer load on storage modules when very fast transfer rate peripherals are used,
it frequently does so at the price of system throughput. Two versions are
available:
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e The 5039-99/98 Buffered Control provides a 1024 word buffer. The buf-
fered control unit will eliminate sensitivity to data overrun and allow the
software 1/0 Load Monitor to optimize I/O initiations with data transfer
rates. The Buffered Control Unit is required on the 1106-1, 1106-11, 1108,
1110 and is also available for the 1100/10, 1100/20 and 1100/40 systems.

e The 5039-93/92 Control is unbuffered and can be used with the 1100/20
and 1100/40 systems only. In addition, the unbuffered 5039-93/92 subsys-
tem should be assigned lower numbered channels which have higher priority.

A feature, F0974-XX, provides for field conversion of a 5039-93/92 to a
5039-99/98. The conversion involves replacement of a portion of the control
including cabinetry. Upon conversion, the 5039-93/92 assumes the same charac-
teristics as the 5039-99/98.

The 5039-XX/YY is unbuffered and can be used with the 1100/80 only. It will
attach to the 1100/80 via the BLK MUX Channel. (Note: This control can only
accommodate up to six 8405's).

4.1.7 SPERRY UNIVAC 5046 Storage Control Unit (SCU)

The 5046 Storage Control Unit (SCU) is a high performance microprogrammed
unit which will control an intermix of 8430, 8433, 8434 and 8405 FHD drives.

ON ONE BASIC STORAGE CONTROL UNIT: if configured with appro-
priate features.

e up to eight 8405 Disk Drives

e up to eight 8405's AND up to sixteen 8430’s and/or 8433's

e up to eight 8405's and up to sixteen 8434's

e up to sixteen (16) 8430's, or 8433's, or 8434's. There may also be an
intermix of up to sixteen 8430/8433/8434's.
e up to thirty two (32) 8430’s, or (32) 8433's, or (32) 8434's or

an intermix of thirty two (32) 8430's, 8433’s, or 8434's devices can be
attached. (no provision for 8405 intermix).

The 5046 SCU contains all the necessary logic and storage facilities for data and
control transfer between the Sperry Univac systems channels and the disk units.
Data is transferred between the processor and the subsystem at rates up to:

® 622,000 bytes/second for the 8405
® 806,000 bytes/second for the 8430/8433
e 1,260,000 bytes/second for the 8434

By the addition of a second control unit, the subsystem can be configured as Dual
Access, which will open a second path to the data — this feature is especially
useful for those systems with multiprocessors.
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4.1.8 Drum Subsystems

Storage Control Unit Buffer

A channel buffer is provided in the channel interface section of the 5046 SCU to
compensate for the typical variations in data transfer rate that can be maintained
by 1100 Systems channels. The buffer contains storage for 1024 36-bit words of
Input/Output data word transfers.

Two flying-head drum subsystems are available on 1100 Series systems — the high
speed FH432 magnetic drum (with an average access time of 4.3 milliseconds) and
the fast, large capacity FH1782. Both systems have an individual read/write head
for each track. While the FH432 gives you fast access time, the FH1782 gives you
high capacity and high speed — particularly useful where large data files must be
accessed frequently. A valuable characteristic of these Sperry Univac flying-head
drum systems is that they can be mixed, up to a combination of eight. Thus you
can make an efficient blend to mix speed, capacity and economy, greatly enhanc-
ing the storage configuration of the 1100 Series System.

Table 4-2. General Characteristics of the

UNIVAC FH-432 and FH-1782 Flying-Head Drums

CHARACTERISTIC

FH-432

FH-1782

STORAGE CAPACITY

262,144 36-BIT WORDS PLUS PARITY BITS:

1,572,864 CHARACTERS PER DRUM

2,097,152 36-BIT WORDS, PLUS PARITY BITS:
12,582,912 CHARACTERS PER DRUM

AVERAGE ACCESS TIME 4.3 17
(MILLISECONDS)
DRUM SPEED (RPM) 7,200 1,800

READ/WRITE HEADS FOR
DATA

384—0NE PER TRACK

1,782 (33 BLOCKS WITH 54 HEADS PER BLOCK)

CHARACTER TRANSFER
RATES*

1,440,000; 720,000; 360,000; 180,000; 90,000

1,440,000; 720,000; 360,000; 180,000; 90,000

WORD TRANSFER RATES*

240,000; 120,000; 60,000; 30,000; 15,000

240,000; 120,000; 60,000; 30,000; 15,000

1/0 CHANNELS REQUIRED

10R 2 PER SUBSYSTEM

10R 2 PER SUBSYSTEM

DRUMS PER SYSTEM

170 8(12,682,912 CHARACTERS
MAXIMUM)

170 8 (100,663,296 CHARACTERS
MAXIMUM)

*DEPENDING ON INTERLACE USED; 1:1,2:1,4:1,8:1, 0r 16:1.
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4.2 SPERRY UNIVAC UNISERVO MAGNETIC TAPE SUBSYSTEMS

SPERRY UNIVAC Magnetic Tape Subsystems offer a wide range of performance
— from the UNISERVO 12 with a data transfer rate of 68,320 frames per second
to the UNISERVO 36 with a data transfer rate of 1,250,000 bytes per second. In
addition to the feature of intermixing selective tape units, simultaneous dual
access, cartridge capability, PE — NRZI — GCR modes of recording, and a wide
variety of densities offer the customer features which will satisfy any possible
configuration and application for tape storage. Eight Magnetic Tape Subsystems
are available with the 1100 Series Systems. These subsystems may include:

UNISERVO 12 Magnetic Tape Units
UNISERVO 14 Magnetic Tape Units
UNISERVO 16 Magnetic Tape Units
UNISERVO 20 Magnetic Tape Units
UNISERVO 30 Magnetic Tape Units
UNISERVO 32 Magnetic Tape Units
UNISERVO 34 Magnetic Tape Units
UNISERVO 36 Magnetic Tape Units

Each of the above Tape Units have characteristics which tend to dictate which
1100 System and application will its performance and price best meet.

Two basic methods of operation are available. These are:

® Nonsimultaneous (single channel operation) — In this method of operation,
one or more tape units are connected to a single 1/O channel through the
appropriate control unit. Only one function, on any one of the tape units,
may be active at any single instant.

e Simultaneous Operation (two channel operation) — In this method of opera-
tion, two or more tape units are connected to two 1/O channels through two
control units. The dual channel is a desirable feature for multiprocessor
systems which require an alternate path ensuring the availability of informa-
tion to either host processor.

Users today are asking for solutions, short term as well as long term, to the
present problems of tape handling and processing. They hope to see these
improvements brought about by techniques and devices that will not bring about
a complete revolutionary change from the way they are now operating. By provid-
ing a wide variety of UNISERVO Tape Units from which to select for his specific
application, the customer is assured that Sperry Univac can always meet his needs
— immediate or in the future. Magnetic tape still holds its unique place in data
storage. It has remained the traditional mass storage medium despite many new
developments. It will continue to be a very significant mass storage medium
because the cost, capacity and interchangeability of tape is difficult to beat.

Two of the major considerations in tape subsystems are the type of access
required and file size. Disk has a faster peak transfer rate, offers random ability
for an on-line file and provides data handling advantages. When extremely large
files are needed and sequential processing makes up the bulk of the required
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work, one of the SPERRY UNIVAC Tape Units will surely fill the bill. When a
choice has to be made between tape or disk, the file size, especially for sorting,
must be accurately determined, and the access requirements assessed.

A Tape/Disk configuration is particularly suited for accounts with both large files
and random access requirements. An example would be a Bill Of Materials appli-
cation where the bills would be stored on tape and the master inventory record on
the disk file. This configuration is also well suited for the account with extensive
sorting requirements. The high speed sorting capability of the disk subsystem
could be utilized to sort transaction data prior to being processed against a large

sequential file on tape.

Table 4-3. UNISERVO 12/14/16/20
Magnetic Tape Subsystems Characteristics

SUBSYSTEM UNISERVO 12 UNISERVO 14 UNISERVO 16 UNISERVO 20
TAPE UNITS PER SUBSYSTEM 17016 2708 17016 17016
DATA TRANSFER RATE (MAX.) 68,320 FRAMES/ 96,000 FRAMES/ 192,000 FRAMES/ 320,000 FRAMES/
SECOND SECOND SECOND SECOND
TAPE SPEED 42.7 INCHES/ 60 INCHES/ 120 INCHES/ 200 INCHES/
SECOND SECOND SECOND SECOND
TAPE DIRECTION:
READING FORWARD OR FORWARD OR FORWARD OR FORWARD OR
REVERSE REVERSE REVERSE REVERSE
WRITING FORWARD FORWARD FORWARD FORWARD
TAPE LENGTH (MAX.) 2400 FEET 2400 FEET 2400 FEET 2400 FEET
TAPE THICKNESS 1.5 MILS 1.5 MILS 1.5 MILS 1.5 MILS
BLOCK LENGTH VARIABLE VARIABLE VARIABLE VARIABLE
INTERBLOCK GAP:
9-TRACK 0.6 INCH 0.6 INCH 0.6 INCH 0.6 INCH
7-TRACK 0.75 INCH 0.75 INCH 0.75 INCH -
INTERBLOCK GAP TIME (3-TRACK):
NONSTOP 141 MS 10 MS 5.0 MS 3.0 M8
START-STOP 20.1 MS 6 MS 8.0 MS 5.0 MS
INTERBLOCK GAP TIME (7-TRACK):
NONSTOP 17.6 MS 12.5 MS 6.25 MS NOT
START-STOP 23.6 MS 6 MS 9.25 MS AVAILABLE
REVERSAL TIME 25 MS 13.3 MS 10 MS 16 MS
REWIND TIME 3 MINUTES 2.8 MINUTES 2 MINUTES 1 MINUTE
SIMULTANEOUS OPERATION OPTIONAL - OPTIONAL OPTIONAL

RECORDING MODE

PHASE ENCODING
NRZI

PHASE ENCODING
NRZI

PHASE ENCODING
NRZI

PHASE ENCODING
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The advantages provides by these magnetic tape subsystems include:
e wide range of performance
¢ intermix of UNISERVO 12/16/20 Magnetic Tape Units
¢ simultaneous dual access
e cartridge capability
e data translator features
* PE, NRZI — 7 and 9 track — variety of densities
Table 4-4. UNISERVO 30/32/34/36
Magnetic Tape Subsystems Characteristics
SUBSYSTEM UNISERVO 30 UNISERVO 32 UNISERVO 34 UNISERVO 36
TAPE UNITS PER SUBSYSTEM 1-16 1-16 1-16 1-16
RECORDING DENSITY
(PE) 1600 BPI 1600 BPI 1600 BPI 1600 BPt
(NRZI) 200,566 AND 800 BPI
(GCR) 6250 BPI 6250 BPI 6250 BPI
TRANSFER RATE
(PE) 320,000 FPS 120,000 FPS 200,000 FPS 320,000 FPS
(NRZI) 40,000; 111,200; 160,000 FPS
(GCR) 468,750 FPS 781,250 FPS 1,250,000 FPS
TAPE SPEED 200 INCHES PER SECOND 75 IN PER SEC 125 IN PER SEC 200 IN PER SEC
TAPEWIDTH 0.5 INCH 0.5INCH 0.5 INCH 0.5 INCH
TAPE LENGTH (MAX.) 2400 FEET 2400 FEET 2400 FEET 2400 FEET
BLOCK LENGTH VARIABLE VARIABLE VARIABLE VARIABLE
INTERBLOCK GAP 0.75 INCH (7 TR) 0.3 INCH (6250 BPI) 0.3 INCH (6250 BP1) 0.3 INCH (6250 BP1)
0.6 INCH(9TR) 0.6 INCH (1600 BPI) 0.6 INCH (1600 BPI) 0.6 INCH (1600 BPI)

INTERBLOCK GAP TIME
(7T TRACK)

3.75 MS (NONSTOP)
5.35 MS (START/STOP)

INTERBLOCK GAP TIME
(9 TRACK)

3.0 MS (NONSTOP)
4.6 MS (START/STOP)

3.0 MS (NONSTOP)

10.4 MS (START/STOP)

4.8 MS (NONSTOP)
6.3 MS (START/STOP)

3.0 MS (NONSTOP)
4.6 MS (START/STOP)

REWIND TIME (2400 FT)

45 SECONDS

60 SECONDS

60 SECONDS

45 SECONDS

The UNISERVO 30 Tape Subsystem provides the advantage of completely auto-
matic tape loading which helps assure ease of operation and maximum operator
efficiency. Utilizing the industry standard dustproof wraparound cartridge, load-
ing is faster, with no manual threading required, and the tape ends are never
touched by the operator. In addition, standard tape reels without cartridges may
be used quickly and conveniently with the same automatic loading and threading

capability.
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The performance range of the UNISERVO 30 Tape Subsystem is varied and wide.
Group Coded Recording (GCR), Phase Encoded (PE) and both 9-track and 7-
track Non-Return to Zero (NRZI) recording techniques at 6250 bpi, 1600 bpi,
800 bpi, 556 bpi and 200 bpi are all employed.

4.3 SPERRY UNIVAC COMMUNICATIONS

The early use of general purpose computers to perform batch, scientific, or real-
time data processing was accomplished on a computer which was highly
specialized. Originally, the only applications were scientific and commercial. Be-
cause effective data transmission was unavailable, the early commercial computers
were used only for batch processing. With the advent of computer controlled data
communication lines, applications were separated into batch, real time, and
demand. Advances in computer technology have made it possible to produce
general purpose computers which meet the requirements of two of the three types
of data processing, but seldom all three. The SPERRY UNIVAC 1100 Series
Systems offers its users all three types of data processing capabilities.

Most companies of any size are making use of data communications either in
front-end processing or through the direct use of terminals in applications such as:

Accounting Operations
Personnel Applications
Production Control

Inventory Control

Engineering Applications
Marketing Operations

Business Information System
Management Information System

Benefits to the user from the use of data communications are:

Improved Planning and Forecasting

Increased Services to Customers

Expansion in Markets (Growth)

Improvement in Personnel Efficiency

Internal Organization Flexibility

‘Improvement in Gathering and Control of Information
Facilitates Management Decision Making

4.3.1 Front-End Processors

Front-end processors provide the connection between communications interface
equipment (such as modems and line adapters) and the 1100 Series /0 channel.
The benefits from a stored-program communications front-end include:

‘®  Reduction in CPU memory requirements for communications

o Longer useful life for the system by transferring the communications to the
front-end
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e Flexibility in the handling of codes, formats, and line disciplines
o Maintenance of major data communications during CPU downtime
Easier system recovery through complete message buffering

e Increased cost-effectiveness by performing routine, communications-related
processing functions in a lower cost processor

e More flexible control of communication functions through system’s
improvements and more rapid recovery in case of a malfunction

Principal Applications of Front-end Processors

e Message Switching

e Network Control/Management

e Terminal Control/Support

e Peripheral Control/Support

e. Traffic Monitor/Load Control

e Site Verification (Security)

e On-line Testing (Diagnostics)

e System Recovery

e Communication Housekeeping Activities

4.3.2 SPERRY UNIVAC General Communications Subsystem (GCS)

The SPERRY UNIVAC General Communications Subsystem (GCS), plug com-
patible with the SPERRY UNIVAC CTMC, operates under central processor con-

trol to fulfill the Input/Output communications transfer requirements of
SPERRY UNIVAC 1100 Systems.

The GCS offers the user modular expansion, flexibility in choice of speeds, codes,
and checking features, high data throughput, concurrent operation, compact
cabinet of economy.

The GCS accommodates, via multiplexing, up to 32 half and/or full duplex com-
munication lines. It can communicate concurrently with almost any mix of tele-
graph, low speed, medium speed and high speed data lines at rates up to 50,000
bits per second.

Time shared access from a wide variety of remote terminals is provided.
Design of the GCS reflects the optimization of high performance and low cost.

Data transfers between terminal equipment and the central processor are handled
in an effective, reliable, and efficient manner. '
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Hardware Description

The GCS is a communication subsystem that interfaces to the SPERRY UNIVAC
1100 series processors through an 1/0 channel in Externally Specified Index (ESI)
mode. It can also operate via a free standing SPI, or a Transfer Switch Unit (TSU).

The GCS consists of a Communication Terminal Controller (CTC), from 1 to 32
Communication Terminators (CT), from 1 to 32 Communication Interfaces (Cl),
and the power supplies required to operate the subsystem, which are all accom-
modated in a free standing cabinet.

The GCS is logically located between the processor and Terminal devices. The
interface between the processor and the GCS is the normal /O channel of the
1100 series processor which operate in ESI mode.

The interface between the GCS and the terminal device is any of the common
communication facilities, i.e., the data sets.
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4.3.3 SPERRY UNIVAC Communications/Symbiont Processor (C/SP)

The C/SP is a high performance, internally programmed system which is used to
absorb the function of communications control and data input/output processing.
Its high speed, internal operation, and multipurpose 1/O channels provide high
throughput rates and interface with communications facilities and terminals. All
tasks associated with communications processing are completed at maximum
efficiency because the C/SP is a dedicated system designed to effectively process
communications. In assuming control of all communications operations, the C/SP
relieves the host computer of storage allocated to terminal handler programs and
of the time associated with communications interrupt processing, data formatting,
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data editing, data translation, and other communication tasks. System throughput
is thus increased and user turnaround-time is decreased because of the system
performance improvement. The C/SP simplifies expansion of the communication
system, either lines or different types of terminals, as changes can be made with-
out affecting the host processor.

COMMUNICATIONS/SYMBIONT PROCESSOR

CONTROL SYSTEM
C/SP COMPONENTS:
STORAGE .
® High Speed Main Storage
¢ Specially Designed Processor
1100 ® Multiplexor Channels for
Peripherals
MULTIPLEXER
%’gﬁ'ﬁ-’#g'ﬁ PROCESSOR | CHANNEL ¢ General Purpose Communications
Channels to Handle the Variety
of Communications Disciplines
¢ 1100 Channel Adapter
TO GENERAL PURPOSE
1100 COMMUNICATION TO
SYSTEM CHANNEL PERIPHERALS

/1N

TO COMMUNICATION LINES

The introduction of the C/SP by Sperry Univac in November 1970 was the first of
it’s several major commitments to the concept of distributive processing. Attack-
ing a combined front of handling both communications and paper peripheral
subsystems, the product thus sought to remove the task of driving peripheral and
terminal devices from the central processor. The concept has since been accepted
industry wide and will continue to grow throughout the next decade.

The enhancements will permit the user to take fuller advantage of the capabilities
inherent in the C/SP. The addition of tape and disk subsystem will allow the user
to implement a fully recoverable front-end processor, capable of performing both
front-ending tasks and message switching.

The improved host interfacing both in hardware and software will provide
increased performance of the total C/SP host configuration and provide greater
flexibility in system design from both a host system and network viewpoint.

The increased terminal support allows for better utilization of the host system,
communication lines and terminal resources, while increasing the terminal selec-
tion available to the user.

Flexibility in network control is provided for through dynamic reconfiguration of
the network, on-line, utilizing the operator’s console.
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The reliability of the total system is greatly enhanced by the improved C/SP
recovery, from both host and C/SP falure, and stand-alone capability of the C/SP
to continue communication during host outages.

The enhanced C/SP provides for a significant improvement in the user’s total
price/performance through increased utilization of the C/SP and more efficient
utilization of the host system and network resources.

4.3.4 SPERRY UNIVAC Distributed Communications Processor (DCP)

The DCP is a programmable preprocessor that gives you full network control
capabilities. Network control capabilities include: auto-polling, switched line pro-
cedures, error recovery, diagnostics, critical situation notification, code trans-
lation and network statistics. With Sperry Univac network control, the customer
can maintain a high degree of system integrity through automated error-recovery
procedures that compensate for intermittent transmission errors. Under network
control, the DCP will provide for full-duplex operation and will perform message
switching and store-and-forward operations. If the customer has a variety of data
terminals, the DCP offers the flexibility of handling, in addition to Sperry Univac
terminals, IBM and Teletype terminals with equal ease. It is also designed to
accommodate new terminal disciplines, transmission speeds, control conventions
and data codes as new requirements are introduced into the system — this allows
the customer to select terminals on a cost/performance basis.
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HOST/S ( 1—-4)

—COMMUNICATION CHANNELS
—HOST CHANNELS

32 KB
BASIC

TO
128 KB

DISK

DISKETTE

/

SCANNER I

16
LINES

Processor:

Memory — 32 K Bytes expandable to 128 K Bytes
Word Length: 16 Bits plus 2 parity (one per byte)

\

SCANNER |

16

LINES

ANANANAN

32 KB
BASIC

TO
128 KB

DISK

DISKETTE

/

SCANNER I

128
LINES

CHARACTERISTICS

Registers: 32 Registers

Direct Memory Accessing/Full Memory Addressing

Instruction Repertoire:
40 Basic Instructions with modifiers

Scanner:

200 unique instructions

Interface between Processor and Terminals
Scanner |: Up to 16 Full or Half-duplex lines; two may be configured
Scanner I1: 128 Half-duplex or 64 Full-Duplex lines; two may be configured

Line Interface:

Asynchronous — 2400 BPS
Synchronous
Wideband

DDS

Bit Oriented Protocol:

— 9600 BPS
—19.2 — 230.4K BPS
— 56K BPS

UDLC, SDLC, HDLC, ADCCP

DCP Characteristics

\
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4.4 TERMINALS

The logical substitute for the keyboard/printer on the console of a computer
system is a visual display. It can be directed by the central computer at high speed
and coupled to the operator by means of the keyboard and display. It can also
time share the communications facilities and keep line costs to a minimum.
Sperry Univac has developed the line of terminals to provide an efficient and
effective means of implementing the rapidly growing number of dynamic applica-
tions and to provide an over-all reduction in total systems cost.

Since the applications are so varied, cover so many industries, and include a
myriad of functions, it is impossible to describe them in detail and also very
difficult to put them into categories. There are three categories, however, that will
provide an adequate breakdown for examination of the broad ideas involved in
the utilization of terminals. These categories are Information Retrieval, Direct
Data Input, and Dialogue. Applications for a visual communication terminal or
cathode ray tube display will soon be universal.

Application Categories

o Information Retrieval

* Management Problems
e Services
¢ File Inquiry

e Direct Data Input

Simplified File Maintenance
New Data Entry

® Dialogue

e Simulation
¢ Inventory and Sales
¢ Training, Education and Programming

Industries and Business Firms that Utilize these Applications

Manufacturing Firms
Retailers

Insurance Companies
Schools, Colleges, Universities
Communication Companies
Transportation Companies
Distributors

Savings and Loan Companies
Public Utilities

Wholesalers

Banks

Hospitals

Federal, State and Local Government Agencies
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4.4.1 SPERRY UNIVAC Data Communications Terminal (DCT) 1000

The SPERRY UNIVAC Data Communications Terminal (DCT) 1000 is a fully
buffered 30 character per second incremental printer which can be expanded to
include a keyboard, card reader, card punch, paper tape reader/punch, and an
auxiliary printer. The DCT 1000 transmits data or receives data from a local or
remote processor or to a remote DCT 1000 in conversational or batch mode.

The SPERRY UNIVAC DCT 1000 data communications terminal provides multi-
media capabilities. The terminal can be built up in a modular fashion from a basic
receive-only printer to a full terminal with keyboard, card, and paper tape capa-
bilities. The unique characteristics of the DCT 1000 terminal facilitate full utiliza-
tion of common carrier communications at speeds up to 4800 bits per second. An
unlimited variety of configurations is possible via point-to-point, multipoint, or
multiplexed operation on switched or private lines. To insure accurate communi-
cations, validity of transmissions is increased by character and block parity
checking and automatic retransmission of messages. The DCT 1000 data com-
munications terminal fits into many application environments. It interfaces
directly with SPERRY UNIVAC, IBM computer systems, or any other computer
system. You can arrange station-to-station batch communications between DCT
1000 terminals. You can also intermix DCT 1000 terminals and UNISCOPE
100/200 display terminals on the same transmission line. This flexibility of con-
figurations and the versatility of communications permits you to organize and
coordinate geographically separate facilities and operations. . .to communicate the
information that is needed to function responsively and efficiently.

4.4.2 SPERRY UNIVAC Data Communications Terminal (DCT) 500

The SPERRY UNIVAC Data Communications Terminal (DCT) 500 is an un-
buffered, asynchronous keyboard/printer terminal similar in operation to a tele-
typewriter. The DCT 500 is, however, two to three times faster than a teletype-
writer and it provides up to 132 print positions and five carbons. The DCT 500
can replace existing teletypewriters with little or no changes in the software
handlers for point-to-point communications networks over voice-grade telephone
toll lines or private lines. In a multiparty, polled environment, the DCT 500
operates in accordance with ASCII procedures.

The SPERRY UNIVAC DCT 500 data communication terminal is a low-cost,
interactive keyboard printer terminal which is two to three times faster than
conventional teletypewriter terminals. Built-in dependability and versatility
provide for both present and future customer requirements. The DCT 500 inter-
faces with all SPERRY UNIVAC computer systems, |IBM systems, as well as with
many other computer systems. The operating versatility of the DCT 500 data
communication terminal meets the customers need for fast, accurate information
in unlimited applications. Using this interactive terminal within an integrated
information system, the customer can get up-to-the-minute data on financial
status, competitive position, inventory status, deliveries, and product develop-
ment. In banking, insurance, and informational industries, the DCT 500 offers
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quick response to customer requests, monitors and simplifies work flow and
personnel deployment. It can offer immediate presentation of retail credit, med-
ical case histories — any type of information references needed to operate more
efficiently. It will make your customers records a working tool that can be
updated instantly.

4.4.3 SPERRY UNIVAC UNISCOPE 200 Display Terminal

The UNISCOPE 200 Display Terminal offers a variety of presentation formats
which provide a total display capacity of 1536 or 1920 USA Standard Code for
Information Interchange (ASCI1) characters.

UNISCOPE 200 Display Terminals may be mixed in any combination with UNI-
SCOPE 100 Display Terminals and SPERRY UNIVAC Data Communications
Terminals (DCT) 1000 on a single line.

The UNISCOPE 200 display terminal is an economical, large-screen, cathode-
ray-tube, self-contained, alphanumeric desk-top device that works on-line to a
central computer, either locally or remotely through communication lines. It
answers the need for larger display area in a compact unit, with high performance,
ease of operation and the versatility to adapt to almost every business for display
of information. The UNISCOPE 200 is designed to make your central computer
more useful, more available and more versatile. In itself, it is ideal for file up-
dating and maintenance, file retrieval, immediate inquiry and real-time inter-
action.

Whatever the customer needs are — immediate retail credit information, inventory
status, medical case history information, travel reservations, insurance claims
control — any kind of accounting, recording, file maintenance, data manipulation
or text editing.

The UNISCOPE 200 gives the customer highly efficient output of large blocks of
information in response to just about any inquiry you can name — whatever
business or service the customer is in — whatever his size. Displaying large finan-
cial reports, rather than distributing them in hard copy, can save considerable
time and money for any business, industry, institution or government agency.
Any kind of data can be retrieved as desired and formatted for easy reference
with the help of the UNISCOPE 200.

4.4.4 SPERRY UNIVAC UNISCOPE 100 Display Terminal

The UNISCOPE 100 Display Terminal offers a variety of presentation formats
which provide a total display capacity of 480, 512, 960, or 1024 USA Standard
Code for Information Interchange (ASCII) characters.

The UNISCOPE 100 display terminal is a low-cost, self-contained alphanumeric
display terminal. It's a business tool that puts all the power and speed of a
computer at your fingertips, on site or at a remote station. It is fast, accurate, and
boasts many features usually found only in more expensive cathode-ray tube
units. Anyone who types can quickly learn to operate the UNISCOPE 100 display
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terminal. The keyboard has been designed for ease of operation and resembles a
standard selectric typewriter. The UNISCOPE 100 gives you instant access to
information that will help you to make decisions quickly and accurately. For
functions, you can scan, compare, interrogate, edit, roll and scroll, all on your
own personal Executive Information System network. An optional Sperry Univac
communications output printer can deliver hard copy.

With the UNISCOPE 100, you are on-line to the computer, in real-time — for
information you want. You can get up-to-the-minute picture of financial reports,
competitive position, program milestones, inventory status, deliveries, and
product development. In banking, insurance and informational industries the
UNISCOPE 100 display terminal is invaluable for answering customer requests,
centralizing records, monitoring and simplifying work flow and personnel deploy-
ment. It can offer immediate presentation of retail credit or inventory status,
medical case histories and references. It makes your records a working tool that
can be updated instantly.

4.45 SPERRY UNIVAC Universal Terminal System (UTS) 700

The UTS 700 is a low cost, powerful intelligent remote batch terminal system
that uses large-scale integrated circuitry and MOS technology and has an operating
system comparable to those found on large systems. Disk based, the UTS 700
operates both as a batch system or as a Remote Batch Terminal. An RPG 1l
compiler, available with the system, allows the user to write freestanding
programs. Emulators are provided which permit the UTS 700 to communicate
with a host system as if it were the emulated terminal.

e Sales Strategy

e Sell Sperry Univac as a total system vendor.

¢ Sell the concept of distributed processing.

¢ Sell as a solution of user’s application requirements.
o See features and benefits of UTS 700.

e Targeted Markets

e Current Sperry Univac networks
e Large IBM networks using 2780 or 3780 remote batch terminals.
o Any prospect for a Sperry Univac mainframe requiring distributed
processing capability.
e Areaof uses for UTS 700

e Any application function which a company would like to run at a
remote company location such as a warehouse, sales office, job site or
other plant.

® Order Processing and Sales Analysis
¢ |nventory Control

Payroll

Job Accounting

Financial Reporting
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4.4.6 SPERRY UNIVAC Universal Terminal System (UTS) 400

The UTS 400 is a general purpose, programmable, microprocessor-based, remote
display terminal designed to accommodate a wide range of applications requiring
direct operator intervention. The UTS 400 can operate as an intelligent remote
terminal station or as a cluster of stations. UTS 400 can be used for data entry,
data processing, control and monitoring, conversational interaction and off-line
operations.

A special-purpose model of the UTS 400 is the UTS 400 Text Editor. This
terminal was designed for the Printing and Publishing Industry Applications.

e Sales Strategy

o Sell Sperry Univac — leading supplier of total data processing systems.
¢ Sell concept of distributed processing.
e Sell the UTS 400 as solution to users applications problems.
e Sell UTS 400 features and benefits.
Sell UTS 400 in proposals for ““Total Systems’’.

e Target Markets

¢ Expansions to current UNISCOPE networks.

e Displacement for non Sperry Univac terminals on Sperry Univac main-
frames.

e Prospects for SPERRY UNIVAC host systems with distributed
processor requirements.

e UTS 400 Applications
¢ Order Entry
¢ DataEntry
* |nventory Control
¢ Software Development
* Text File Maintenance

4.5 SPERRY UNIVAC PAPER PERIPHERALS

The following paper peripherals now available on current 1100 Series Systems will
also be available on the 1100/80 Systems. Together with the Console and Mainte-
nance Processor, these paper peripherals can be connected to the Byte Channel up
to a maximum of 128 units.

The simplicity of these units reflects a design approach by Sperry Univac that will
assure consistent and reliable performance.
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4.5.1 Printer Family Subsystems (0770)

e 0770 Printer Subsystem is a family of printers with members to fit your
operational and financial needs.

e three print-rate choices are available; rates of 800, 1400, or 2000 lines per
minute in reliable, easily interchangeable print cartridges.

e more than 20 standard print cartridges are available in up to four print fonts
— from the Scandinavian ‘‘nationals’’ to the Japanese Katakana.

® in addition to the standard 132 print position, an optional 160 print-position
feature is available with either 6 or 8 line per inch spacing.

e controls are simple, convenient and "‘up-front”” to provide quick set-up.

Printer Subsystem (0776)

e Superior Price/Performance

e Strong Mid-range Performance

e “‘Proven-in-use” Band Technology

e Excellent “Second’”’ Low Priced Printer

e 750and 900 LPM

e Excellent Print Quality

o Reduced Floor Space

® Ease of Operation

® (0770 Compatible Print Bands

PRICE/PERFORMANCE

PRINT PRINT MONTHLY PRICE/
PRINTER RATE POSITIONS RENTAL PERFORMANCE*
0776-00 760 LPM 136 $1,080 1.42
0776-02 940 LPM 136 $1,230 1.31
0770-00 800 LPM 132 $1,465 1.83
0770-02 1400 LPM 132 $1,723 1.23
0770-04 2000 LPM 132 $2,456 1.22

*PRICE/PERFORMANCE = MONTHLY RENTAL + PRINT RATE ($/LPM)

PRINT RATE BASED ON 48 CHARACTER SET.
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45.2 Card Reader Subsystem (0716)

self-contained control unit and synchronizer that regulates the flow of data
and control signals to and from the reader.

reader operates at a speed of 1000 cards per minute and has a standard
read-check feature.

information read from the card is transferred to the processor in either image
mode or translate mode, which includes EBCDIC, ASCII, or compressed
code.

4.5.3 Card Punch Subsystem (0604)

card punch operates at a rate of 250 cards per minute, punching on a
row-by-row basis.

standard feature allows you to punch the cards in either punched card code
or main-storage-image code images.

self-contained control unit and a synchronizer which regulates the flow of
data and control signals to and from the punch.

the read/punch optional feature allows prepunched cards to be sensed and
read into the punch buffer from a prepunch station.

4.5.4 Paper Tape Subsystem (0920)

Self-contained Control Unit
Simultaneity of Read/Punch Operations
Spooling Feature for Tape Reader and Tape Punch

Accepts 5, 6, 7, or 8 Level Paper Tape Codes
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5 1100 SERIES MARKETS

5.1 INTRODUCTION

The SPERRY UNIVAC 1100 Series, with its wide performance range and versatile
software, addresses itself to virtually the entire spectrum of the medium to large
scale market.

Opportunities exist for sales in all environments and application areas. Historically
the 1100 Series has been very successful in both the pure scientific and pure
business environments. Because of its strength in both of these major areas, the
1100 Series is uniquely suited for todays’ marketplace which typically requires
both ‘number crunching’ and ‘data processing’ applications on the same system.
Extensive time sharing, remote job entry and communications capabilities
combine with the above to make the 1100 Series an excellent choice for any
environment.

Software products such as DMS, TIP, QLP/QRW, and RPS are important features
of the 1100 Series which open the door to many sales. These products in particu-
lar are designed to complement each other and increase the usability of the
system.

Opportunities for 1100 Series Sales can be grouped into four general markets.
These are Sperry Univac equipment upgrades, competitive replacement, new
applications, and consolidation. We will discuss each of these areas in some detail.
Section 6 addresses specific opportunities in the various industry segments.

5.2 SPERRY UNIVAC UPGRADES

The SPERRY UNIVAC 1100 Series offers existing users unparalled opportunities
for compatible upgrades. Whatever the new processing or redundancy require-
ments may be, there is an 1100 which fits those needs. During FY'75, FY'76, and
the first half of FY’'77, approximately one third of the 1100 Systems booked
went to existing Sperry Univac customers. Although there are no predefined
growth paths which fit all situations, some general situations can be discussed.

5.2.1 1106 Upgrades

Generally the next step for an 1106 user would be to a 1100/41 or 1100/42. This
affords a substantial increase in power (2 to 5 times the compute power of an
1106 UP), and a long range growth path without further processor replacement.
Although the the 1100/40 is the most likely upgrade for an 1106, do not ignore
the possibility of an 1100/12, 1100/21, 1100/22, or even an 1100/81 as the most
effective upgrade for your customer’s particular situation.
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5.2.2 1108 Upgrades

There are approximately 300 1108's currently at customer sites worldwide. Of
these, approximately 250 are purchased and most should now be fully depreci-
ated. Many of these customers will be ready to move up in the near future, and
the 1100/80 is a natural choice for them. The 1100/80 will provide them with a
large increase in processing power (2.5 to 4.5 times the compute power of an
1108 UP), long range growth potential, and state of the art technology.

5.2.3 1110 Upgrades

1110 users will generally be better served by moving up to the 1100/40 and
continued expansion in that series. Where 524K of high speed storage is insuffi-
cient to meet their needs, the 1100/80 is called for.

5.2.4 1100/40 Upgrades

Most 1100/40 users still have considerable growth potential within the series.
Expansion to an 1100/44 with 524K of main storage will provide them with
approximately the same compute power (MIPS) as an 1100/82 with 16K of
Buffer storage. Unless storage capacity or physical space requirements are a prob-
lem, the 1100/40 is still an effective tool for them.

5.2.5 494 Series Upgrades

It is Sperry Univac’s strategy to migrate 494 users to the 1100 Series when they
require additional power or capabilities. While it is expected that most 494 Series
users will upgrade to either an 1100/42 or 1100/81, many factors (such as
throughput and redundancy requirements) must be considered, and the entire
1100 Series could be considered viable replacements for the 494 Series.

5.3 COMPETITIVE REPLACEMENT

Opportunities abound for replacing competitive systems with the 1100 Series.
Replacement efforts in the low end of the line are more generally successful, but
carefully selected high end situations should not be ignored. Situations like:

® A large user who has decided that extensive re-systemization is a necessity to
continue growth.

® A user who knows that major new functions or applications are going to be
incorporated on his next system.

® The emphasis of a user’s system is changing from batch to time sharing or
transaction processing.
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e The prospect is dissatisfied with, or unsure of the future of his current
vendor.

e The prospect desires features or software that is not available on his current
system.

In FY75, only 10% of the 1100 Systems sold involved competitive replacement.
During FY76 and the first half of FY77, 34% of 1100 sales replaced competitors’
equipment. This trend demonstrates the competitiveness of the 1100 Series and
the ability of Sperry Univac to support successful conversions.

5.4 NEW APPLICATIONS

New application areas are continuously arising in large corporations and institu-
tions. Changing technologies, new services, mergers, acquisitions and many other
reasons are responsible for the need for new applications. The greatest chance for
a successful sale will come from new applications which are controlled by inde-
pendent organizational structures, such as a division profit center. The decision
makers in these organizations are not tied tightly to other divisions or depart-
ments which might have a strong influence on the decision.

We have seen successes with the new applications approach. Once we have an
1100 system “‘in-the-door”, growth to other parts of the organization comes
quickly because of the excellent performance of the 1100 and the respectability it
gains.

Also, smaller companies which are just beginning to computerize their business, or
are using Service Bureaus to process their applications, can be a fruitful area for a
small system sales effort. Here, you have outstanding software such as DMS,
QLP/QRW, RPS, and UNIS to offer your prospect.

The new applications/new user market has been a very lucrative one for the 1100
Series, accounting for about 40% of our bookings from FY’75 thru the first half
of FY'77. It has been estimated that less than 5% of the possible applications for
computer systems have currently been implemented. New opportunities are con-
stantly being created and the 1100 Series has a proven record of success in this
marketplace.

5.5 CONSOLIDATION

Many medium to large firms are in the process of corporate consolidation,
especially those firms which have expanded in the past several years by the
acquisition of other companies. Significant cost reductions can be achieved by
removing redundant operations and by the adoption of standard, integrated pro-
cedures. Still more efficiency may be gained by improved corporate control of
divisions through an integrated information system. The standardization achieved
also facilitates the transferability of systems, programs, and personnel.
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Centralization of data processing may consist of the establishment of corporate-
wide standards to be applied at all DP sites, or it may consist of physical
consolidation at a single site, with terminals or remote job entry/remote processor
systems at the former DP sites.

Many state and local governments are also contemplating or implementing con-
solidation and centralization of data processing facilities, more often for reasons
of economy than for centralization of control.

Consolidations provide good opportunities for the placement of SPERRY
UNIVAC 1100 Systems. Consolidation on an 1100 Series system provides the
user with the leading capabilities in the industry and a growth situation to fit
virtually any expansion need he may foresee.

Contributing to the growth of centralized systems has been the move to data base
oriented applications. A recent survey showed that about one-third of the large
users in the Fortune 1000 (the top 1000 firms listed annually by Fortune
Magazine) are engaged in data base activity. DMS and QLP, as well as TIP and
CMS make Sperry Univac extremely competitive in these situations. The same
survey also showed that the move to centralized data base management has also
begun in the medium sized firms, with one out of ten firms already committed.
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7 PROSPECT QUALIFICATION

7.1 INTRODUCTION

The medium and large scale computer system marketplace is highly competitive.
The 1100 Series System competes with the IBM 370/135, 138, 145, 148, 158,
158 MP, 168 and 168 MP as well as with new medium and large scale computer
systems introduced by Honeywell, Burroughs, Control Data, Digital Equipment,
ICL, Unidata and Facom-Hitac.

The Sperry Univac philosophy toward the design and implementation of the 1100
Series System has been to provide a price-performance competitive product.
However, an important criterion is that the design must be able to meet the
changing data processing needs of the user while providing investment protection
for both hardware and applications software.

The market opportunities for the 1100 Series System are found because a user has
the following:

1. The need to introduce data processing or expand his existing EDP
functions due to a dynamic business environment; and/or

2. The need to remove the constraints in his present hardware/software
system.

In a most general sense, a user, with a requirement for change, looks toward a
computer system which:

e Allows consolidation of medium scale machines into a central system with
on-line capability.

o Provide for more reliable hardware and fast direct access devices for data-
bases.

e Must be able to concurrently handle both local and remote batch time-
sharing and real-time applications. The user wishes to serve as many applica-
tions as possible in his consolidation effort.

e Has a viable Data Base Management System for handling centralized on-line
files.

The functional richness in the 1100 Series System gives you, the sales representa-
tive, the tools to address the real EDP needs of your customers and prospects.
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Key to selling the 1100 Series System is that you, as a Sales Representative, must:
1. ldentify your customer/prospect’s needs and their priorities;

2. Customize your responses to these needs. Sell the benefits of your
solution to your customer/prospect;

3. Sell yourself, develop rapport with the prospect, use your management
team, call on the EDP department users in your customer/prospect’s
organization;

4. Reference other SPERRY UNIVAC 1100 Series success stories.

How do you know if your prospect is an 1100 Series prospect? Obviously, sound
financial, operational, and even psychological reasons must provide the basis for
user to consider change — even if its to a larger Sperry Univac System.

The next section presents questions to assist you in determining whether or not
your prospect is an 1100 prospect. The goal is to develop a means of evaluating an
1100 prospect so that you can rank your opportunities for success and act accord-

ingly.

7.2 COMMON 1100 PROSPECT CHARACTERISTICS

The following fifteen questions are suggested to assist the sales representative in
determining whether or not your prospect is an 1100 prospect. These questions
should aid you in determining what product can provide the best solution for
your prospects’ requirements in your competitive situation. These questions do
not obviate the need for proper sizing of your customer’s requirements.

Question number 1 is really the only question that requires a positive answer for
putting your prospect in the 1100 category. Positive or 1100 oriented answers to
questions 2 through 10 are extremely strong indications that you should be
bidding an 1100 Series System. Positive or 1100 oriented answers to questions 11
through 16 are also good 1100 indicators but whould only be used as additional
qualification after answering questions 2 through 10.

1. ISYOUR PROSPECT IN THE 1100 PRICE RANGE?

There are at least 3 ways to determine if your prospect can afford an
1100 System. The first of the following 3 ways is the easiest:

(a) Ask him what his D.P. budget is! How much is he spending on
hardware, software, communications, etc.

(b) Do some homework to determine roughly how much he is spend-
ing or should be spending. For example, generally most industries
are spending between 35% to 50% of their EDP budget on hard-
ware. In addition, you can usually find information that will tell
you what percent of a specific industry’s sales volume is spent on
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EDP. As an example, a diversified manufacturing industry
company spends about 1.75 to 2.1% of sales dollars on EDP.
Therefore, a diversified manufacturing company with a sales
volume of $50 million would be spending $875,000 to $1,050,000
annually on EDP. 35% to 50% of the total EDP figure would then
bring their hardware costs into the range of $306,000 to $525,000
annually or $35,000 to $44,000 per month — definitely in the
1100 price range. A similar comparison may be made for State and
Local Governments. From 1.0 to 2.5% of the fiscal budget is spent
on EDP. This percentage varies with the size of municipality and
the need and level of EDP services.

(c) If he is currently underspending (relative to the rest of his indus-
try) or his budget is not quite in the 1100 ballpark, can you justify
additional expenditures for an 1100 via cost savings with new
methods, new applications, and/or services?

It is important to note that ownership of a system or peripheral
may pose a financial barrier to replacement. Accounts that have
purchased their equipment within the past several years will be
reluctant to sell their system in the used computer market. For
example, computer systems of the 360 vintage are probably fully
depreciated, where 370 systems are probably not. Hence, a 360
user is potentially a better prosepct.

A word of caution should also be voiced for users with systems or
peripherals under long-term lease.

It is important for you, as a sales representative, to determine the
price range under consideration and the type of financial arrange-
ment.

2. DOES HE HAVE A CURRENT OR FUTURE NEED FOR MULTI-
PROCESSING?

Companies with critical applications and fail-safe/soft requirements are
naturals for the 1100 Series MP capability. Every system in the 1100
Family can be a multiprocessor. The 1100 family has years of experi-
ence with multiprocessors — since 1965!

3. DOES YOUR PROSPECT HAVE OR NEED A MULTIMODE
ENVIRONMENT?

The 1100 Series System hardware and software has been designed to
process real-time, timesharing and batch applications under one
environment and under one operating system. The multimode capa-
bility is a standard feature on all of the 1100 Series Systems.
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4. WHAT KIND OF SYSTEM IS TO BE REPLACED?

The kind of system that is to be replaced will tell you a lot about the
kind of capabilities and the kind of throughput power your prospect
requires. For instance, if your prospect presently has a 370/145 proces-
sor or larger, the 1100 family offers a viable replacement alternative.
Even the 1100/11, the smallest member of the 1100 family, is rated
higher in performance.

5. WHO IS YOUR COMPETITION?

Although the system that you bid depends upon an accurate analysis
and sizing of your customer’s requirements, a decision to bid the 1100
can be heavily influenced by your competition.

If Honeywell, Burroughs and/or DEC are bidding medium scale sys-
tems, the odds are that you should be bidding an 1100 system. All of
these vendors have multiprocessing capability at the medium scale level
which could put you at a severe disadvantage if you do not bid the
1100 Series. Even if initial requirements are only for a unit processor,
the psychological effect of having growth capability via multiprocessing
can be tough to sell around. Selling the 1100 in these situations is your
only viable alternative. In addition, Burroughs and Honeywell especially
are noted for their flexible pricing via repackaged, renumbered older
equipment or special discounts.

6. IS THERE A CURRENT OR FUTURE REQUIREMENT FOR A
LARGE AMOUNT OF COMMUNICATIONS?

The 1100 Series product line provides the GCS (General Communica-
tions Subsystem) and the DCP for meeting small and large communica-
tions requirements. Each GCS provides the capability to terminate up
to 32 half or full duplex lines at varying data rates from 45.45 to
50,000 bits per second with a total device throughput of 250,000
characters per second. Although multiple GCS’s can be configured on
each 1100 system, the DCP provides better price performance for large
communication networks. The 1100 series continues to be a very strong
competitor in pure and heavy communications environments. World-
wide the average number of terminal per 1100 system is over 100 which
further proves the communications strengths of the 1100 systems.

7. WHAT ARE THE CONVERSION REQUIREMENTS?

Your prospect’s conversion requirements will also help you determine
whether or not he is an 1100 Series System prospect. Installation
involvement in a major conversion, a commitment to vendor software,
and/or recently announced peripherals pose operational barriers to
replacement. For example, if the user has a very large library of pro-
grams and data files and is planning a 1 for 1 conversion of all or a
major part of his existing applications, such system changes for the
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purpose of achieving cost savings or increased throughput may not be
sufficient to warrant conversion. Chances are that this is not a good
1100 prospect since there is no real justification for going through a
major conversion.

If, on the other hand, the user is planning a well balanced mixture of
resystemization and 1 for 1 conversion with a long range plan for total
resystemization, then this user can be considered a good 1100 Series
System prospect. By far, the best opportunity lies where the user is
planning extensive new applications, reprogramming, or Ssystem
changes.

IS THERE A LARGE SCIENTIFIC REQUIREMENT?

The 1100 Series product line is equally proficient in a scientific and/or
commercial processing environment. It is not unusual to find 1100
Systems in pure ‘“number crunching’’ environments. The 1100 Series
has an excellent reputation in the scientific community. There are
many good 1100 Series reference accounts which you can point to if
your prospect has scientific processing requirements.

WILL A BENCHMARK OR DEMONSTRATION BE REQUIRED?

Always try to avoid a benchmark where possible. They are expensive,
require a lot of resources and in many cases are not a true measure of
the system’s capabilities. However, if a benchmark or demonstration is
in your prospect’s plans, try to find out specifically what he has in
mind as early as possible. This requirement could significantly effect
the product that you will bid. Demonstration or benchmarking of soft-
ware capabilities which are recently announced should be carefully con-
sidered.

WHAT IS THE SIZE OF THE PROSPECT'S DP STAFF?

The smallest 1100 Series will require a staff to properly support and
maintain the system. If your prospect does not now have an adequate
staff or is not willing to staff his D.P. department properly you
probably do not have a good 1100 prospect. Your system-analyst
manager can estimate the staffing required for your prospect based on
the projected use of the 1100 System.

IS TOP MANAGEMENT RECEPTIVE TO CHANGE?

By far the most promising indicator is the receptiveness of senior man-
agement to change vendors on the ground of cost-effectiveness or, in a
very large organization, the advantages of introducing a second-source
supplier. It is obviously helpful if support is forthcoming at the EDP
management level and this is more likely if senior management interest
can be cultivated at an early stage. At higher levels of management a
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particular opportunity may result from appointment of a new
individual, anxious to ‘““make his mark”. It is important for you to
know the decision process, the decision makers and the politics
involved in making the selection for the 1100. The influence of an EDP
manager may be such that, if he remains hostile even after senior
management has expressed interest, no real opportunity may exist.

12. WHAT KIND OF INDUSTRY IS YOUR PROSPECT IN?

There are nearly 800 1100 Series Systems installed worldwide today
representing nearly all major industries. With this kind of success you
can usually find several reference accounts for the industry that your
prospect is in. The 1100 Series is particularly strong in the Education,
Manufacturing, Communications, State and Local Government, Energy,
Distribution, Public Utilities, and Service Center Industries.

13. 1S YOUR PROSPECT PLANNING TO CENTRALIZE OR CONSOLI-
DATE HIS EDP OPERATIONS?

There may be many reasons for centralizing or consolidating his EDP
facilities including the need for better customer service, cost reduction
and better reflection of the company’s organization. This kind of move
however, usually means the need for a multimode environment. The
multi environment is a key strength of the 1100. Centralization was a
characteristic of many of our 1100 users as early as 1965. Because Exec
8, the original version of todays 1100 OS, was designed for a multi-
mode environment.

In addition, a consolidation may mean installation of a multiprocessor,
with the prime consideration being backup achieved through redun-
dancy, or the ability to at least run a user’s applications during any
given processor outage.

14. IS YOUR PROSPECT’s REQUIREMENT A WHOLE NEW APPLICA-
TION AREA?

The 1100 Series has had tremendous success where justification for the
system has been in a new application area. The 1100 offers excellent
programming languages and development tools, and has mature, stable
software which has been proven in over 6 billion hours of actual
customer use. A prospect who is about to embark on a large develop-
ment effort does not want to contend with problems and instability of
the vendors software in addition to debugging his own application
programs. Another beneficial aspect of the new application situation is
that the prospect cannot raise a real or imaginary obstacle relative to
conversion since no conversion is required. The products and financial
plans you can offer will stand up to the best the competition can
provide.
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A procurement situation which is based primarily, or entirely, upon a
new application should be aggressively pursued. New applications should
be judged on the basis of return on investment. The quicker the return,
the better the opportunity.

15. IS THE PROSPECT's DATA PROCESSING RESPONSIBILITY
GROWING IN SCOPE AND/OR VOLUME?

The 1100 Series family is unparalleled in the industry for growth capa-
bility. The good 1100 Series prospect’s data processing operation will
be growing in either scope or volume or perhaps both. In many
instances, a single installation may be enlarging as a result of a consoli-
dation of divergent data processing facilities.

A growth in scope usually accompanies an expansion into new types of
business or the automation of current procedures. This user is planning
to place new applications on the computer system which will probably
involve communications, data base, transaction processing, or some
form of extending the use of the computer system to more members of
the organization. What does the five year plan of the EDP department
look like? Is it in step with the company’s growth plans?

The user with a different set of requirements is one who expects that
the business will be doing basically the same thing tomorrow as it is
doing today, but substantially more of it. This type of user may feel
that the current software is capable of handling the increased volume of
work and all that is needed is additional or more powerful hardware. In
reality, however, it might be a simple matter to show this user that, not
only will the current software restrict him technologically, but that
processing a greater volume of work under the current procedures
might not be very beneficial to him now, or in the future, as volume
continues to grow. Since application development and operational pro-
cedures had been designed around a much smaller workload, consider-
able redesign and/or conversion of existing applications might be
required if the system drawbacks are recognized.

Growth oriented organizations are naturals for the 1100 Series System.

16. IS THERE A POTENTIAL FOR ADDITIONAL BUSINESS IN
REPLACING COMPETITIVE SYSTEMS IN OTHER PARTS OF THE
CORPORATION BEYOND YOUR INITIAL TARGET?

Assume that you sell and install an initial system to a prospect who is a
department, division, or subsidiary of a larger corporation. The reputa-
tion gained by your initial installation will spread rapidly throughout
the corporation and will provide you with the best leverage possible for
getting into other departments and divisions to replace other systems.

You can use your initial system for a reference account!
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With the broad range of performance and capabilities of the 1100
Series, you can be assured that you will have a compatible product in
the same product line to replace any medium to large scale system you
encounter in a large corporation or governmental structure.

A careful analysis of realistic responses to each of these questions should provide
a baseline for evaluating your potential opportunity for success in making this
prospect an 1100 Series customer.

7.3 DETERMINING WHAT 1100 SERIES SYSTEM TO PROPOSE

At least two factors help determine what 1100 Series System you should
propose:

1. An accurate analysis and sizing of your prospect’s requirements — both
current and projected.

It is important to determine the number of application systems, fre-
quency, and volumes (number of transactions) on both your prospect’s
current system(s) and his projected workload. If your prospect is not
capable of sizing his new applications, use your pre-sale system analyst
support to assist the prospect. The more accurate the definition of the
prospect’s requirements, the better your opportunity for success. The
1100 Series System cost to performance ratio is the best in the
computer industry.

2. What is your competition bidding?

Section 9, Competition, of this manual will give you a good indication
for what competition should be proposing and your competitor’s
strategy in addressing your prospect. Ask your prospect what your
competition is for his business! Your rapport with your prospect is
most important. |f your prospect has confidence in you, in your solu-
tion to his requirements, and in your company, the sale is almost
assured.

It is a fact of life that many vendors will “low ball’’ a bid by proposing
a system that will not (well, maybe just barely), meet the prospect’s
requirements. The attempt is to obtain the business on the basis of cost
alone. Your rapport with your prospect and an accurate analysis of the
projected workload is most important so that you may caution your
prospect of your competitor’s tactics.

In your response to the bid, you might propose multiple configuration
— an entry level through an expansion system.

For example, if the growth requirement is for an 1100/22, your entry
level might be an 1100/11 system.
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Make sure your prospect evaluates total costs (hardware, software, and
support) over the term of the planned installation. Help your prospect
justify your solution.

IF YOU ARE NOT WORKING CLOSELY WITH YOUR PROSPECT,
YOU CAN BE ASSURED THAT YOUR COMPETITOR IS!

7.4 SUMMARY

The objective of this section is to present a way of developing a baseline for
evaluating potential 1100 Series prospects. You can rank the probability of
closing a prospect(s) and prioritize your time and marketing efforts accordingly.

However, the underlying key to success is you — that is, your ability to win the
confidence of a prospect and sell your solution to his problems.

SELL yourself, SELL solutions, SELL benefits, SELL SPERRY UNIVAC to your
customers and prospects. SUCCESS will beat a path to your door!
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8 SELLING SOLUTIONS

Your prospect for an 1100 Series System will be an experienced, technically
knowledgeable computer user, and usually unimpressed with a purely feature-
related sales approach. Procurement decisions for this class of equipment tend to
be organization-wide, directly involving senior executives. Without question, if
you are attempting to replace competition’s equipment, your proposal will defi-
nitely receive the most careful scrutiny of top management. And for good
reason, for you are attempting to dramatically alter a vital component of the
organization; namely its capability to adequately process information in a timely
fashion. To do this an EDP system is considered a necessity, not a luxury.

8.1 RETURN ON INVESTMENT (ROI)

Furthermore, the EDP expenditure will generally be regarded as an investment —
and you must show the potential return will be better than alternate EDP
approaches.

Top management’s scrutiny will be intensified by the fierce competition within
most organizations for investment capital. Your proposal will not only be weighed
against other EDP proposals, but non — EDP investment alternatives as well!

Other problems may be more readily addressed, but you must consider the ROI
question as Problem Number 1. Developing a quality ROl argument is not easy.
Typically, data which is needed for evaluation is not presented in the prospect’s
request for proposal. You will have to investigate. But this will not place you at a
disadvantage. In fact, investigation of the ROl implications of a data processing
system presents an excellent opportunity for discussion with the prospect’s senior
management and the creation of a good working relationship. Of one thing you
can be sure — the characteristics of the 1100 Series allow exceptional scope for
ROI related solutions. You will not put yourself at a disadvantage by pursuing
them.

What sort of opportunities should you seek?

Solutions which will allow the prospect to run his business better, increase sales or
reduce operating expense are obviously worth investigating. But a more fruitful
source of investigation may be in those areas where conditions have recently
changed, or are changing due to the economic, competitive, or political climate.

The two outstanding characteristics of recent years (and, presumably, of the
medium-term future) are cost inflation and the high cost of capital. The only
effective way an organization can keep pace with escalating labor costs is through
improved productivity. Wherever a computer can increase productivity it can be
justified as an integral part of the prospect’s business. A computerized system,
particularly one wherein the customer is protected against hardware cost
increases, is much less prone to cost inflation than a non-computerized one. Thus,
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by computerizing more applications, an organization can expect to stabilize more
costs in the future. This becomes particularly attractive where the basic system
can be justified on existing applications, and the new ones costed purely on a
marginal or incremental basis.

The high cost of acquiring capital also presents many opportunities for the imagi-
native sales representative. Solutions which liberate currently committed capital
thereby improving the prospect’s return on total investment are bound to be
attractive. Areas where investigation is likely to be rewarding include:

o Cash flow improvements through reduction of uncollected revenues.

e Reduced inventory size, through improved inventory management techniques
(perhaps taking account of cost inflation).

o More productive use of manufacturing personnel and plant operations,
through improved production planning, maintenance scheduling, etc.

e Consolidation of multiple EDP sites.

Just one more point before we get on to the products; the time in which the
prospect can confidently expect his investment to be recovered may be more
important than the rate of return itself.

In difficult times, many organizations develop a short-term perspective, such that
an investment which provided a return of 35 percent, but paid for itself over one
year, might be preferred to another which promised 75 percent return after a
three-year payback period.

Let us see how the 1100 Series Systems can help you provide these benefits. The
following subsections deal with various aspects of the products in a general sense.
Section 6, under the heading ‘‘Specific Industry Markets’’, deals with special
characteristics and requirements of the major industries.

8.2 PROGRAM DEVELOPMENT

Program development has undergone significant changes in the last few years. In
the past, program development was often a very, very expensive burden.
Recently, however, many large-scale users have achieved savings in development
cost so significant as to completely change their attitude towards new project
justification.

Conversational Time Sharing (CTS 1100) provides all the facilities for program-
mers to enter, compile, and test programs using conversational terminals while the
computer system is engaged in routine production. CTS on the 1100 Series
System is one of the most comprehensive implementations available and has been
field-proven on customer systems for several years.
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The major advantage of CTS over conventional methods is that it eliminates most
of the delays and frustrations inherent in the proceéss of submitting batch jobs to
the computer center and waiting hours, perhaps days, for results.

A programmer can work almost continuously on one module or program, finish it
and then move to the next, rather than working four or more together as is the
common practice using conventional methods. This makes it easier for the pro-
grammer to concentrate on the job at hand and, where problems arise,
concentrate more effectively in the solution of those problems. All these factors
lead to a more efficient work pattern. Studies show that programmer productivity
is doubled by interactive program development.

Increased productivity results in a reduction in the elapsed time for development
projects. In justifying solutions based on new development, the reduction in
elapsed time is important both in regard to the potential payback period and
overall credibility.

Perhaps even more important, experience has shown that the use of CTS leads to
better project control and better ability to meet deadlines. Projects assume better
visibility, because progress can be measured in terms of completed programs. CTS
also lends itself well to “’blitzing” problem areas.

Project leaders using CTS have expressed more confidence in their ability to get
the job finished properly and on time.

8.3 APPLICATIONS DEVELOPMENT

The end user of computing equipment has often been frustrated by his system. It
may contain the wrong data; or it may supply him with a torrent of data; or he
may be forced to interface with computer professionals, who talk a strange
jargon. At best, he has been forced to wait months while programs are developed,
debugged, etc.

Today's software design allows a highly complex, sophisticated tool to be placed
in the hands of the end user. Thus he can use a terminal and user oriented
software and personally relate to the system unhindered by artificial barriers.

This amounts to the end user concentrating on getting a solution rather than
concentrating on the means to that solution, program or application development.

An outside consultant firm has stated, “RPS 1100 currently has sufficient
capability to satisfy a vast majority of applications covering the gamut of industry
sectors. It represents a forward step in the evolution of software products which
enhance the competitive stance of the SPERRY UNIVAC 1100 Series.”

The Remote Processing System (RPS 1100) is a general purpose data-management
and file-processing system. It allows the user to build and manipulate private files,
format reports, perform computations, cross footing, etc.
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The new user of RPS is presented with a “’shopping list”” or a multiple choice of
functions. He is guided through these functions in a tutorial manner with the
system providing a clearly defined menu of the options available. Thus RPS tends
to be self-teaching.

Once a file is built, the user can browse through the file and eventually specify the
printing of a report based on multiple selection criteria. He can perform such
functions as build files, send messages, match records, sort, print and format
reports.

Complete applications, of suitable types, can be created by knowledgeable RPS
users by pre-store functions used through the Tutorial Processor.

The Query Language Processor (QLP 1100) is another interactive processor,
providing the remote terminal user a means of directly accessing data — in this
case the generalized DMS 1100 database. By using DMS 1100 to access the
database, QLP takes advantage of the full flexibility of its data structures.

The user is allowed to correct mistakes by utilizing a rollback command which, in
effect, undoes the last command.

At the simpler end of the problem spectrum, RPS and QLP offer ““do it yourself”
solutions, placing the system as a tool in his hand.

The more complex end of the problem spectrum has been the 1100 Series’ “’bread
and butter” for many years. There are many tools to assist the professional
analysts and programmers in the most complicated application areas.

While interactive program development is on the increase and this growth suggests
a strong emphasis, Sperry Univac believes that most customers need a judicious
combination of batch and time-sharing. 1100 Series users have found that our
system supports both of these processing modes on the same mainframe excel-
lently, as this eliminates any conversion problems. Thus, full support of batch
remote batch, and time sharing as modes of application development is para-
mount.

Likewise, there are a variety of modes of execution under the 1100 Operating
System. These include batch, remote batch, time sharing and realtime. The 1100
Series systems thrive on this variety of production execution.

Some of the most complex applications in existence today were developed on
1100 Series systems. This is largely due to the tools available for application
development.

8.4 ON-LINE DATA BASE

Data is becoming a more and more valuable corporate resource. If there is any-
thing that can bring the modern day corporation to a screeching halt, it is to take
away its data. The data base approach suggests that the data is treated as the end
product. Programs are then a means of manipulating the data to produce the
desired information.

There are a number of advantages to this approach.



1100 SERIES SALES INFORMATION MANUAL

85

DOCUMENT NO

l TITLE lPAGE REV. |

PAGE

It permits much better control and centralization through a single data admini-
strator function.

It gives the installation the ability to e/iminate many sorts and merges. This is
because the integrated data base contains all the corporate data and the data base
approach allows for a multiplicity of data structures essentially providing many
different sequences of data within the same data base.

The data base approach also tends to reduce or even eliminate redundant data.
Most installations find that data is carried redundantly because of several different
programs utilizing the same data, and sometimes the data does not agree. It then
becomes a serious problem to determine which data items are correct.

The installation can now concentrate on optimizing total system performance as
opposed to individual program performance because, as you make changes to
optimize the data base, you are optimizing the execution of all programs that
operate against the data base. The data base approach also gives you much greater
flexibility because it is much easier to make changes to programs or to the
structure of the data, to add new data and new relationships, without forcing a
rewrite of all programs. This is called data independence.

Programming time is normally reduced from 20% to 40% through the use of the
higher level data base commands because the application programmers need not
be concerned with the detail structure of the data base, but only with the logical
processing requirements.

The 1100 Series approach to data base is called DMS 1100. It is based upon the
work of the CODASYL data base standards committees. |t goes back to the
CODASYL data base task group in the late 60’s. Univac’s implementation has
followed their specifications very closely.

We, at Univac, feel that the CODASYL approach (that is, pulling together repre-
sentatives from the user community and the computer industry to sit down and
thrash out the functions and capabilities of data management) is the best means
of developing a complete data management facility.

DMS also provides for entry into the data base by end-user facilities such as RPS
1100 and QLP 1100. RPS is a screen image oriented “fill in the blanks” type
interface into a user’s private data base controlled by DMS 1100. QLP provides
for the more traditional syntax driven entry into the integrated data base.

The Transaction Interface Package (TIP 1100) provides ready-made communica-
tion support to enable rapid development of on-line applications. It provides a
real time interface to the system; user written programs may interface to the data
base in a real time manner as they are activated by TIP. TIP schedules user
programs and performs message queing. Programs may activate other programs
through TIP or construct their own messages which would, in turn, be qued by
TIP to activate other programs. This facilitates a modular approach to system
design.
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Program development is further eased by taking advantage of the practice mode in
TIP. This permits program testing against live files giving the appearance of having
made updates but, in reality, these updates were kept in a separate file and no
action was performed on the live files to modify them. The TIP system is inde-
pendent of terminal device. TIP user programs may operate in any MODE: batch,
demand, or real time.

The on-line data base concept within the 1100 Series provided by DMS 1100, TIP
1100, QLP 1100 and RPS 1100 is collectively known as Total Information
Management System (TIMS).

What could be more solution-oriented than the ability to put vital information at
the fingertips of those who need it, with minimum disruption of day-to-day
production?

For most installations, the transition to TIMS is a small investment when com-
pared to the benefits derived. You, as a marketeer, can approach both the end user
and data processing professional with a plan your competitors will find hard to
match. Here are the key benefits of the TIMS on-line data base.

® End User Benefits
e Rapid access to more timely data
 Improved information accuracy through central data control

e Reduced or eliminated delay due to required programming for special
inquiries

* Better productivity resulting from higher quality and more timely
information

e Data Processing Benefits

Ease of on-line implementation

Improved end user satisfaction

More effective employment of data processing equipment and
personnel

o Greater data security and control

Expanding pool of qualified data base talent by using CODASY L based
system

The TIMS on-line data base is certainly the most solution-oriented package avail-
able. Your prospects will listen most attentively to a plan which includes the TIP,
QLP, RPS and CODASY L based DMS 1100.
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9 COMPETITION

The Competition Section to the 1100 Sales Information Manual is organized
according to various competitors. The following competitors are included:

Subsection Competitor
9.1 IBM

9.2 Honeywell
9.3 Burroughs
94 DEC

9.5 cDC

9.6 Amdahl

9.7 NCR

9.8 ICL

9.9 Siemens
9.10 Fujitsu
9.11 Hitachi
9.12 Third Party

The information pertinent to each competitor is presented in condensed and
updatable format. It is organized as follows:

9.X.1. Models that compete with 1100’s; Benchmark results
Identification of the newest systems marketed by a given competi-
tor that compete with SPERRY UNIVAC 1100 Series systems.
Relative performance is estimated based on system specifications
and benchmark experiences

9.X.2. Replacement Opportunities

A competitor’s installed systems that afford replacement oppor-
tunities. Suspect qualification criteria.

9.X.3. Reasons Why Prospect Should Buy An 1100

Strengths and unique features and capabilities offered by 1100
Series Systems and Sperry Univac.

9.X.4. Hardware Specifications
Summary data and figures depicting more significant hardware

capabilities. Multiprocessing capabilities are described. Cache
implementations are compared.
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9.X.5.  Software Specifications

Salient features of major system software products
9.X.6. Product Strategy

Synopsis of competitor’s overall product strategy
9.X.7. Market Strategy

Synopsis of competitors overall market strategy
9.X.8. Contracts and Pricing

Available contracts and their salient features
9.X.9. Sample Configurations

Representative configurations with pricing
9.X.10. Customer List

List of accounts that have installed or ordered competitor’s
systems

Information will be expanded and revised and updates issued as major new
competitive announcements occur.

It is important to realize that the information contained herein with regard to
equipment or programs of another supplier was obtained from sources believed to
be reliable. However, it should be borne in mind that the features, operation and
prices may be changed from time to time. Misrepresentations or misleading state-
ments regarding competitor’s equipment or programs shall not be used to mislead
the buyer or prospect.

A special subsection 9.0 is included for reference purposes. It contains summary
features of SPERRY UNIVAC 1100 Series systems in the same tabular form as is
used in the subsections for the various competitors. The following tables are
provided:

9.0.4.1 1100 Series System Specifications
9.0.5.1 General Characteristics of 1100 OS
9.0.5.2 CTS

9.0.5.3 DMS/TIP
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9.1 IBM SYSTEMS THAT COMPETE WITH 1100

IBM
Series Competition Performance Estimates
1100/10 370/138 1100/11 (with overlap) performance is roughly commen-
370/148 surate with 370/148 performance. 1100/11 (without
SD overlap) should outperform 370/138. 370/148 is
roughly 2 x 370/138. 370/138 may be proposed as
“low ball” against 1100/11 with or without overlap. SD
multiprocessing configurations may be proposed against
an 1100/12, where availability and functionality and not
performance are primary concerns.
1100/20 370/148 1100/21 performance is superior to 370/148 perfor-
SD mance but substantially less than 1100/158-3 perfor-
370/158-3 mance. Sd multiprocessing configurations may be
proposed against an 1100/22. A tightly coupled
370/158-3, while it will outperform an 1100/22, is
substantially higher priced. An 1100/22 should out-
perform a 370/158-3.
1100/40  370/158-3 1100/41 (all primary) and 1100/42 performance are
MP roughtly commensurate with 370/158-3 and tightly-
370/168-3 coupled 370/158-3 MP performance, respectively.
1100/43 performance is roughly commensurate with
370/168-3 performance.
1100/80  370/158-3 1100/81 should outperform a 370/158-3 MP but fall
MP substantially short of 370/168-3 performance.
370/168-3 370/168-3 is roughly 3 x 370/158-3. 1100/82 should
AP, MP substantially outperform a 370/168-3 but fall short of

370/168-3 AP or MP.

SD — Shared Disk

MP — Tightly Coupled AP — Attached Processor

The above 1BM S/370 models are marketed worldwide.



IBM

370/135, 145
370/155, 165
370/1551, 16511
370/158-1, 168-1
360/40, 50 & 65

Multiple
Installations

IBM Replacement Opportunities

Superior

Price/Performance

Expanded
Application
Requirements

Entailing
Resystemization

— 1100/10
L 1100/20
Sperry
| 1100/40 Univac
1100/80
Excellent

Functionality
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IBM Replacement Opportunities
IBM Replacement Suspects
LOCK-INS Medium-Large OPPORTUNITIES
S/360 or S/370
Account
4 1

® Purchased Equipment ® Soon to Expire Lease

e IBM Lease Plans ® Price Sensitivity

e Accrued Purchase Credits FINANCIAL ® Dislike of IBM Price

e 3rd Party Leases Escalators & Separate Pricing

e Large Investment in Recent e Dislike of IBM

Conversion

1

Adequate Capacity for Future Plans
Sufficient System Growth Potential
Satisfaction with System Performance
& IBM Support Services

Conversion In-process or Recently
Completed

Commitment to unique |BM Peripherals
& DB/DC Products

Reliance on Exclusive IBM Industry
Oriented Hardware & Program Products
Convenient Backup Arrangements

Close IBM-Account Rapport

"*IBM Means Security”’

Expectations of Future |BM
Replacement Products

Flexibility to Shop-around for Plug
Compatible Peripherals and
Proprietary Software

Emulation of Successful Competitors
in Same Industry

OPERATIONAL

PSYCHOLOGICAL

Manipulative Migration

Requirements for Added Capacity

and Functionality (New Applications)
Pressures to Reduce/Contain

Installation Costs

Corporate Demand for Improved Service
Multiprocessor Requirements

Uncertainty: IBM’'s Support Commitments
to DOS/VS, 0S/VS2-1, & "real” Op. Sys.;
Migration Paths & Customer Requirements
Costly Conversion to Realize New S/370
Functionality

Non-achievement of VS Benefits Toted

by IBM

Dissatisfaction with IBM Support Services:
High Prices; Degradation Caused by Use of
Plug Compatibie Peripherals

Y

Receptiveness to Change
Management Shake-Up

Desire to be Different

Resentment of System Obsolescence
by IBM (370/155, 165, 135 & 145)

Is Account An
1100 Prospect?
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IBM Account Protection Strategy
| High Prices
Prevent |
Competitive Unsuccessfu - Vulnerable to Software Overhead
Bidding Replacement
—— Forced Migration
e Maintain Close Acct Rapport
e Effect Sole Source Procurement
® Assist with RFP
e Expand Via Add-on's & Field Upgrades
e Convert from Lease to Purchase
® Cooperate on Custom Development
o Transfer Systems Between Departments
o Share Installation Between Departments
® Lock-in Via Commitment to New
Successful Hardware & Software

Unvulnerable to
Replacement
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Way IBM Can Lower Price
In Competitive Bid

e Conversion Advantage

e Proprietary Application Package
e Low Ball Via Virtual

e Liberal Maintenance Policy

e Purchase Option Policy

e High Residuals

e Special Support Concessions
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Purchase Option Accruals
A Financial Lock-In

Installed MAC
S/360 3rd Party Lease
Mainframe Purchase

MAC
Installed TLP (ex. 155 & 165)
S/370 370/138 & 148 Lease
Mainframe S&L Plan

Purchase

Field Upgrade
MAC P.O.'s Retained U ;
pgrade
Installed FTP & ETP Swap-Out
Peripherals Purchase
urchas P.O.’s Forfeited
Installed S&L Plan
Mainframe

& Peripherals

3rd Party Lease
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Why a prospect should buy an
1100/10 over an IBM 370/148

Low price threshold to tightly-coupled multiprocessing — the rapid expan-
sion of communications based applications is causing many prospects to
become conscious of system availability. IBM’s price threshold to tightly
coupled MP with the 370/158 is very high in contrast to that for the
1100/12. 370/148 shared disk MP is inferior to tightly coupled MP in terms
of resource sharability, asynchronous program execution, and overhead
(2-copies of operating system must be maintained).

Convenient modular growth potential — the 1100/10 presents more price/
performance options than the 370/148, e.g. overlapped main store, 2nd
CPU, and up to 524K words of main store. 370/148 configurability is rela-
tively rigid. Whereas the 1100/10 user can upgrade all the way into the
1100/80 series without an operating system change, the IBM S/370 user may
confront successive, inconvenient changes, e.g. DOS/VS—> 0S/VS1
—>MVS, etc.

Hardware supported reentrancy — 1100/10 multibanking support offers an
efficient mechanism for reentrancy, ensuring optimum main store utiliza-
tion. No comparable mechanism exists in S/370 design; S/370 reentrant
support is achieved via software devices.

Channel & device switching support — S/370 does not support SPI’s, per se.
All channel switching is performed programmatically. IBM disks are accessi-
ble and switchable on a string rather than individual basis.

8405 disk — the 8405 when used as a backing store is a reasonably priced
and practical high performance disk relative to IBM’s 2305 and fixed area
versions of the 3340/44/50. The 2305 is very expensive and generally too
fast to configure with a 370/148. The fixed area versions of the 3340/44/50
offer fast access areas that are too small and insufficiently accessible for
most applications.

1100 OS — 1100 OS offers functionality commensurate with OS/MVS —
functionality that is superior to that available with OS/VS1, the operating
system IBM promotes for use with the 370/148. OS/MVS overhead generally
prohibits its use with the 370/148.

CTS — Whereas CTS offers facilities for both on-line problem solving and
program development, VSPC, a virtualized and performance-improved suc-
cessor to TSO, provides only problem solving facilities. On-line program
development requirements are currently served by TSO and VM/370. Both
alternatives impart substantial overhead to system performance.
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8. DMS & TIP — outstanding program products that are easier to use and install
and lower in overhead than their IBM counterparts, i.e., CICS/VS and
IMS/VS. Sperry Univac salesmen tend to be unnecessarily defensive with
regard to the overhead requirements of DMS and TIP. Look at the require-
ments for CICS/VS and IMS/VS.

9. Sympathetic_migration policies — whereas Sperry Univac has continued to
support 1100 systems that preceded the 1100/XX Series with the latest
releases of 1100 OS and new peripherals, IBM, as part of its overall migration
strategy, abruptly obsoleted systems such as the 370/135 and 145 and the
370/155 and 165. IBM customers who purchased these models have had
their investments seriously comprised.

10. One price service — all 1100/10 programming aids, including compilers,
applied software such as DMS and TIP, and some application packages are
provided without additional charges. Sperry Univac’s visible pricing policy
enables customers to perform long-term budgetary planning with certainty
and enables them to capitalize on a wide range of software support without
incurring added charges.

11. Price protected 5-year lease — IBM'’s extended term leases have escalator
clauses affording IBM options to raise prices during the term of a lease.
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Why a prospect should buy an 1100/20
over a 370/148 or 370/158-3

1. Intermediate performance — the 1100/21 offers performance above the
370/148 and below the 370/158-3 — performance within the large price:
performance gap that exists between the 370/148 and 370/158-3.

2. Low price threshold to tightly-coupled multiprocessing — the rapid expan-
sion of communications based applications is causing many prospects to
become conscious of system availability. IBM’s price threshold to tightly
coupled MP with the 370/158 is very high in contrast to that for the
1100/22. 370/148 shared disk MP is inferior to tightly coupled MP in terms
of resource sharability, asynchronous program execution, and overhead
(2-copies of operating system must be maintained).

3. Convenient modular growth potential — 1100/20 is expandable to a 1100/40
and 1100/80 without a change in operating systems. The IBM S/370 user
may confront successive inconvenient changes, e.g. DOS/VS—>-0S/VS1
—>MVS, etc.

4. Hardware supported reentrancy — 1100/20 multibanking support offers an
efficient mechanism for reentrancy, ensuring optimum main store utiliza-
tion. No comparable mechanism exists in S/370 design; S/370 reentrant
support is achieved via software devices.

5. Channel & device switching support — S/370 does not support SPI’s, per se.
All channel switching is performed programmatically. IBM disks are
accessible and switchable on a string rather than individual basis.

6. 8405 disk — the 8405 when used as a backing store is a reasonably priced
and practical high performance disk relative to IBM’s 2305 and fixed area
versions of the 3340/44/50. The 2305 is very expensive and generally too
fast to configure with a 370/148. The fixed area versions of the 3340/44/50
offer fast access areas that are too small and insufficiently accessible for
most applications.

7. 1100 OS — 1100 OS offers functionality commensurate with OS/MVS —
functionality that is superior to that available with OS/VS1, the operating
system |BM promotes for use with the 370/148. OS/MVS overhead generally
prohibits its use with the 370/148.



9.1.3.2 (20f 2) 1BM 8/76 1100 SERIES SALES INFORMATION MANUAL

PAGE | pace REV.| TITLE | DOCUMENT NO.

8. CTS — whereas CTS offers facilities for both on-line problem solving and
program development, VSPC, a virtualized and performance-improved suc-
cessor to TSO, provides only problem solving facilities. On-line program
development requirements are currently served by TSO and VM/370. Both
alternatives impart substantial overhead to system performance.

9. DMS & TIP — outstanding program products that are easier to use and install
and lower in overhead than their IBM counterparts, i.e., CICS/VS and
IMS/VS. Sperry Univac salesmen tend to be unnecessarily defensive with
regard to the overhead requirements of DMS and TIP. Look at the require-
ments for CICS/VS and IMS/VS.

10. Sympathetic migration policies — whereas Sperry Univac has continued to
support 1100 systems that preceded the 1100/XX Series with the latest
releases of 1100 OS and new peripherals, IBM, as part of its overall migration
strategy, abruptly obsoleted systems such as the 370/135 and 145 and the
370/155 and 165. IBM customers who purchased these models have had
their investments seriously compromised.

11. One price service — all 1100 programming aids, including compilers, applied
software such as DMS and TIP, and some application packages are provided
without additional charges. Sperry Univac’s visible pricing policy enables
customers to perform long-term budgetary planning with certainty and
enables them to capitalize on a wide range of software support without
incurring added charges.

12. Price protected b-year lease — IBM’s extended term leases have escalator
clauses affording IBM options to raise prices during the term of a lease.
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Why a prospect should buy an 1100/40
over a 370/158-3

Convenient modular growth potential — 1100/40 supports more than two
processors enabling orderly expansion without a mainframe swap-out

Hardware supported reentrancy — 1100/40 multibanking support offers an
efficient mechanism for reentrancy, ensuring optimum main store utiliza-
tion. No comparable mechanism exists in S/370 design; S/370 reentrant
support is achieved via software devices.

Channel & device switching support — S/370 does not support SPI’s, per se.
All channel switching is performed programmatically. I1BM disks are accessi-
ble and switchable on a string rather than individual basis.

8405 disk — the 8405 when used as a backing store is a reasonably priced
and practical high performance disk relative to IBM’s 2305 and fixed area
versions of the 3340/44/50. The 2305 is very expensive and generally too
fast to configure with a 370/148. The fixed area versions of the 3340/44/50
offer fast access areas that are too small and insufficiently accessible for
most applications.

1100 OS — 1100 OS offers functionality commensurate with OS/MVS — the
operating system |BM generally promotes for use with the 370/158-3.

CTS — Whereas CTS offers facilities for both on-line problem solving and
program development, VSPC, a virtualized and performance-improved suc-
cessor to TSO, provides only problem solving facilities. On-line program
development requirements are currently served by TSO and VM/370. Both
alternatives impart substantial overhead to system performance.

DMS & TIP — outstanding program products that are easier to use and install
and lower in overhead than their IBM counterparts, i.e., CICS/VS and
IMS/VS. Sperry Univac salesmen tend to be unnecessarily defensive with
regard to the overhead requirements of DMS and TIP. Look at the require-
ments for CICS/VS and IMS/VS.

Sympathetic migration policies — whereas Sperry Univac has continued to
support 1100 systems that preceded the 1100/XX Series with the latest
releases of 1100 OS and new peripherals, IBM, as part of its overall migration
strategy, abruptly obsoleted systems such as the 370/135 and 145 and the
370/155 and 165. IBM customers who purchased these models have had
their investments seriously compromised.
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9. One price service — all 1100/10 programming aids, including compilers,
applied software such as DMS and TIP, and some application packages are
provided without additional charges. Sperry Univac's visible pricing policy
enables customers to perform long-term budgetary planning with certainty
and enables them to capitalize on a wide range of software support without
incurring added charges.

10. Price protected 5-year lease — IBM’s extended term leases have escalator
clauses affording IBM options to raise prices during the term of a lease.
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Why a Prospect Should Buy an
1100/80 Over an IBM 370/168

1. Superior price: performance — the 1100/81 and 1100/82 bracket the perfor-
mance of the 370/168-3: the 1100/81 delivers less raw performance and the
1100/82 more. Mainframe prices are well below those of the 370/168-3; in
most cases, they are below those of the 370/158-3. The 1100/81 fits in the
price: performance gap that exists between the 370/158-3 and 370/168-3.
The 370/168-3 is approximately three times as fast as a 370/158-3 and
substantially more expensive.

2. Lower price threshold to very large scale multiprocessing — 1100/82 main-
frame prices are less than 370/158-3MP prices. Performance is substantially
superior: a 370/158-3 MP falls far short of a 370/168-3 but is higher priced.
The high performance and low pricing of the 1100/82 should prove attrac-
tive to prospects with high availability requirements for real-time applica-
tions.

3. Superior cache implementation — the 1100/80 cache provides more storage
capacity than the 370/168-3 cache (32KB); is designed for a higher hit % (>
95% versus 90-95%); and features a more efficient implementation. 1/0
results can be stored directly in cache without being stored first in main
store. Redundant information storage is avoided because cache in the
1100/82 is implemented as a single entity sharable by multiple CPU’s. Sepa-
rate caches are not associated with different CPU's.

4. Hardware supported reentrancy — 1100/80 multibanking support offers an
efficient mechanism for reentrancy, ensuring optimum main store utiliza-
tion. No comparable mechanism exists in S/370 design; S/370 reentrant
support is achieved via software devices.

5. Channel & device switching support — S/370 does not support SPI’s, per se.
All channel switching is performed programmatically. IBM disks are accessi-
ble and switchable on a string rather than individual basis.

6. 8405 disk — the 8405 when used as a backing store is a reasonably priced
and practical high performance disk relative to IBM’s 2305 and fixed area
versions of the 3340/44/50. The 2305 is very expensive and generally too
fast to configure with a 370/148. The fixed area versions of the 3340/44/50
offer fast access areas that are too small and insufficiently accessible for
most applications.

7. 1100 OS — 1100 OS offers functionality commensurate with OS/MVS —
functionality that is superior to that available with OS/VS1, the operating
system IBM promotes for use with the 370/148. OS/MVS overhead generally
prohibits its use with the 370/148.
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8. CTS — whereas CTS offers facilities for both on-line problem solving and
program development, VSPC, a virtualized and performance-improved suc-
cessor to TSO, provides only problem solving facilities. On-line program
development requirements are currently served by TSO and VM/370. Both
alternatives impart substantial overhead to system performance.

9. DMS & TIP — outstanding program products that are easier to use and install
and lower in overhead than their IBM counterparts, i.e., CICS/VS and
IMS/VS. Sperry Univac salesmen tend to be unnecessarily defensive with
regard to the overhead requirements of DMS and TIP. Look at the require-
ments for CICS/VS and IMS/VS.

10. Sympathetic migration policies — whereas Sperry Univac has continued to
support 1100 systems that preceded the 1100/XX Series with the latest
releases of OS/1100 and new peripherals, IBM, as part of its overall migra-
tion strategy, abruptly obsoleted systems such as the 370/135 and 145 and
the 370/155 and 165. IBM customers who purchased these models have had
their investments seriously compromised.

11. One price service — all 1100/80 programming aids, including compilers,
applied software such as DMS and TIP, and some application packages are
provided without additional charges. Sperry Univac’s visible pricing policy
enables customers to perform long-term budgetary planning with certainty
and enables them to capitalize on a wide range of software support without
incurring added charges.

12. Price protected 5-year lease — IBM’s extended term leases have escalator
clauses affording IBM options to raise prices during the term of a lease.

13. Air cooled — The 370/168 is water chilled. Customers incur high, one-time
charges for plumbing.



IBM System Specifications

370/138 370/148 370/158-3 370/168-3
PROCESSOR
Cycle Time 275-1485 ns 180-270 ns 115 ns 80 ns
Instructions
Type General Purpose Same General Purpose Same
Variable Length Variable Length
Number 168 Standard Same 168 Std or Non-Chargeable Same
Options None Same None High Speed Multiply
Control Memory
Use ® Instruction Microcode Same ® Instruction Microcode ® Instruction Microcode
® Extended Ctrl Prog. ® VM/370, APL/SV Assists ® Channel & Emulator Control
Support for 0OS/VS1 & VM/370 ® Channel & Emulator Control
® Assists for APL, VSPC, etc.
® Channel & Emulator Control
Size 128 KB (expandable for integral Same 72 KB (expandable for integral 33.7 KB (expandable for
disk support) disk support) integral disk support)
Pipeline Design No Same Yes Same
Cache
Type Not Applicable Same Store-Through
Size 16 KB 32 KB
Cycle Time 115 ns 80 ns
Hit % 90-95% Same
Modes of Operation Virtual-std Same Virtual-Std Same
Real-opt Real-opt
MAIN STORE
Type MOS Same MOS Same
Self Correcting Yes Same Yes Same
Word Width 2 or 4 bytes 4 or 8 bytes 8 or 16 bytes 8
Read Time 715 ns for 2, 880 ns for 4 1035 ns for 8 1035 ns 480 ns
Write Time 935 ns 690 ns 690 ns 480 ns
Interleave No Same No 4-way
Min Capacity 524 KB 1,048 KB 524 KB 1,048 KB
Max Capacity 1,048 KB 2,096 KB 4,194 KB 8,384 KB
Increments 524 KB 1,048 KB 524 KB & 1,040 KB 1,048 KB
RELATIVE
MAINFRAME
PERFORMANCE (EST) 1.0 2.0 4.0 9.2
INPUT/OUTPUT
Design Channels integrated into Same Channels integrated into Same
CPU & controlled programmatically CPU & controlled programmatically
via Control Store via Control Store
No. of Channels 1 Byte Mpxr 1 Byte Mpxr 1-2 Byte Mpxrs Same
2 Block Mpxrs 4 Block Mpxrs 2-5 Block Mpxrs 1-11 Block Mpxrs
Channel Data Rates Byte Mpxr: 41 KB/s in Byte Byte Mpxr: 50 KB/s in Byte Byte Mpxr: up to Byte Mpxr: up to
Mode & 149 KB/s in Burst Mode & 180 KB/s in Burst 200 KB/s 670 KB
Bik Mpxr: 1.3 MB/s Blk Mpxr: 1.85 KB/s Blk Mpxr: 1.5 MB/s Blk Mpxr: 1.5 MB/s
(3.0 with opt. fea.) (3.0 with opt. fea.)
Aggregate Data Rate 2.4 MB/s 5.3 MB/s - 16 MB/s
SYSTEM CONSOLE
Type 1920 char CRT Same 2000 char CRT Combined system
with light pen (CRT) & maintenance console
Options 66 cps hard-copy printer Same 85 cps hard-copy Same
printer
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1BM S/370 Multiprocessing Capabilities

Multiprocessing Support
o Features
Capability Systems Software
1. Shared Disk 370/138 0S/VS1, | Two separate mainframes (2-138's or 148's or 1-138 and 1-148)
370/148 VM/370, | arranged to share common disk subsystem. May be proposed
ACP when availébility requirements are stringent and 370/158MP
pricing is prohibitive, One mainframe can run real time work-
load under OS/VS1 or Airlines Control Program (ACP) while
other stands-by in backup mode and fulfills subordinate
processing such as on-line program development and real-time
environment testing under VM/370,
2, Shared MSS 370/138 0S/VS1, | Four uniprocessor systems or two MP system arranged to share
370/148 0S/SVS a common 3850 Mass Storage System. May be proposed when
370/158-3 & MVS multiple S/370 installation consolidation is desirable,
370/168-3 370/135, 145, 15511 and 16511 can also be arranged to share
i MSS along with newer S/370 models.
3. Loosely Coupled 370/138 OS/MVS | Up to eight systems, uniprocessor or MP models, attached via
370/148 channel-to-channel interfaces to function as a single system
370/158-3 under OS/MVS, Loosely coupled is extension of S/360
370/168-3 OS/HASP and ASP support.
4, Tightly Coupled 370/158-3 OS/MVS | Two processors arranged to share common main store in much
370/168-3 the same fashion as 1100 Series multiprocessor implementa-
tion, Special MP processor versions are required and inter-
connected via a Multisystem Communications Unit. The
processors can include the same (symmetric) or different
(asymmetric) main store capacities. The second processor
contributes 60-90% more performance. Both processors
attach 1/O. Hence either can continue to function should the
other fail,

5. Attached 370/168-3 | OS/MVS | Two processors arranged to share common main store, The
Processor Attached Processor, however, does not support 1/0. It con-

tributes performance comparable to the 2nd processor in a
tightly coupled configuration but cannot continue to function
(no 1/0) should the main processor fail. The Attached
Processor is proposed when performance and price and not
availability are main concerns. An Attached Processor is
substantially lower priced than the 2nd processor in a

tightly coupled configuration.

6. Telecommunications | 370/148 0S/VS1, | Multiple systems arranged to communicate with each other
Control System/ 370/158-3 | SVS, via TCS/AF supported communications links, Any terminal
Advanced Function 370/168-3 & MVS can access a data base resident on any system through any
(TCS/AF) system. No need for "host’’ per se. Proposed for large-

scale message switching; distributed data base, and load-
leveling applications with stringent availability
requirements,
7. Networking S/370 0S/VS1, | IMS/VS will support distributed database networks. IBM
3790 SVS, is marketing and installing RPQ minicomputers for distributed
Terminals | & MVS network applications.
IMS/VS
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IBM ““Shared Disk” Multiprocessing

Primary
System

370/148
(2mB)

VS1 & IMS/VS

Switching
Devices

Magnetic
Tape
Subsystem

ISC

ISC

Secondary
System

370/138
(524KB)

VM/370 (3 VM's)

#1 — CMS
#2 — VS1 & IMS/VS
#3 — Utilities



1100/82 Cache Architecture

- — "

Main
Store

262K-2MW-

I

t
1

Main
Store
262K-2MwW

I

Storage Interface Unit

4-16 KW

I

Processor \

1o unit ¥

I

A

Processor

1/0 Unit

=

1100/82 Advantages <

370/168-3 MP Cache Architecture

Main
Store

1-8 MB

Cache
32 KB

l

l¢—P| Processor

P~

I
I
1

1/0 Unit

-

® Larger Capacity

e Higher Hit % Achievable (> 94-95% vs 90-95%)

o Non-Store-Through Design

Multi-System
Communications
Unit

— Selected Data Input Stored Directly in SIU for

Fast Retrieval by Processor

— Frequently Used Data Can be Modified Directly

inSIVU

Continued to be Shared

No Redundant Information {SIU is Sharable by Processors)

4K S1U Module Can be Isolated and Remaining Modules

Main
Store

1-8 MB

-

Processor

~—

1/0 Unit
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General Characteristics of IBM S/370 Operating Systems (Part 1 of 4)

DOS/VS Q0S/VvSs 1 SVS MVS VM/370

General

Systems 370/115-158; 15511 370/135-168; 155 & 16511 370/145-168; 155 & 16511 370/145-168; 155 & 16511 370/135-168; 155 & 16511

Multiprocessing No Shared disk; shared 3850 MSS Shared 3850 MSS Loosely and tightly Shared disk

coupled

Min Viable 65K 144KB (240KB recom- 384KB 768KB (1.5 — 2.0 MB 245KB

System mended); 4 MB is maximum recommended)

Status Installed Installed Installed; new functions are Installed; Rel 2 was unstable | Installed; VM/370 like
being restricted to MVS and poor performing; support may be inte-
in an effort to obsolete Rel 3.7 (2Q76) is grated with MVS in
SVS improved future

Design

Basic Design Virtualized version of DOS Virtualized version of OS/MFT | Virtualized version of OS/MVT | New; written in PLS (PL/1 Enhanced version of

VS Implementation

CPU Hardware
Assists

Objectives

written in BAL

Single address space <

16 MB installation defined
at SYSGEN and alterable
at IPL; demand paging
using 2 KB fixed pages;

V = R option

S/370 DAT and EC/BC
Modes; channel indirect
addressing; special
instructions

Small-medium scale batch
and transaction processing

written in BAL

Basically same as DOS/VS;
Single Virtual Storage;
Muttiple Virtual Storages;
features more function and
OS/MFT compatibility

Same as DOS/VS; Extended
Control Program Support
(ECPS) for 370/138 & 148

Medium scale batch and
transaction processing

written in BAL

Single address space fixed at
16 MB; demand paging using
4 KB fixed pages;

V = R option

Same as DOS/VS

Medium-large scale batch and
transaction processing

based); uses structured
programming

Multiple address spaces <
16 MB; one/user and 3
for MVS dynamicaily
assigned; demand paging
using 4 KB fixed pages;
V = R option

Same as DOS/VS

Large-very large scale
batch, transaction and
interactive processing

CP-67/CMS

Virtual machine support;
VM/370 monitor capable
of multiprogramming
DOS, DOS/VS, 0S, and
0S/VS as well as
Conversational Monitor
System (CMS)

Same as DOS/VS; also
VM/370 Assist Feature
{microcode) for 370/135,
145 & 158; ECPS for
370/138 & 148

Compatibility bridge for
S$/360 and backup
conscious S/370 users
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General Characteristics of IBM S$/370 Operating Systems (Part 2 of 4)

DOS/VS

0s/vs 1

Svs

MVs

VM/370

Supervisor Facilities

No. of Initiators

Data Management

Nucleus (Min/Typical)

Job Entry Services
Spooling

Remote

Sizing

Data Communications

Access Methods

Sizing

VSAM

26-30 KB/45-55 KB

POWER/VS
(consumes one initiator)

RJE feature of POWER/
VS (support for 1-25
terminals)

A 98 KB (minimum viable)

system is required to run
POWER/VS

VTAM for 3704/5; BTAM

for ICAson 370/115 & 125

(also CRJE option)

A 128 KB (minimum
viable) system is required
by VTAM

VSAM

60 KB/130 KB

JES (also schedules)
(consumes one initiator)

RES feature of JES

JES included in nucleus; a
144 KB system can support
single terminal under RES;
3704/5 support requires a
384 KB minimum viable
system

VTAM with or without
TCAM (also CRJE option)

A 256 KB (minimum viable)
system is required by
VTAM

1-64

VSAM

128 KB/384 KB

JES 2 (also schedules)

(consumes one initiator)

JES 2 feature

JES 2 included in nucleus

VTAM with or without
TCAM

Supported on minimum
viable system

1-1,024

VSAM; Virtual 1/0

615 KB/800-1,000 KB

JES 2 (also schedules);
JES 3 (JES 2+ MP
Support) (consumes
one initiator)

JES 2and JES 3

JES 2 included in nucleus

VTAM with or without
TCAM; TCAM

Supported on minimum
viable system

Hierarchal execution
environment

Based on other operating
systems

108 KB + 2 KB/virtual
machine and require-
ments for operating
system(s) run under
VM/370

Integral support (also
VM/VS handshaking
support)

RSCS

Support included in VM/
370 nucleus and Job
Entry Service provided
by operating systems

run under VM/370

0S/VS TCAM

Supported on minimum
viable system
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General Characteristics of IBM S/370 Operating Systems (Part 3 of 4)

I DOS/VS

0S/VS 1

SVS

MVS

VM/370

Supervisor Facilities (continued)

System Security

Diagnostic Aids

Recovery Management

Passwords via VSAM

OLTEP, TOLTEP, and
wide variety of other aids

Recovery Management Sup-
port (RMS) and RMS
Recording (RMSR), options
for 370/115 & 125 and
standard for larger models);
checkpoint/restart

Passwords; Authorized Pro-
gram Facility (APF)

OLTEP, TOLTEP, Generalized
Trace Facility (GTF) and wide
variety of other aids

More elaborate support than
DOS/VS

Passwords; APF

More elaborate support than
0S/VS 1; RETAIN/370

More elaborate support than
0S/VS 1

Passwords; APF; Resource
Access Control Facility
(RACF)

More elaborate support
than OS/VS Ref 1

More elaborate support than
0S/VS 2 Ref 1; Failsoft
support for MP
configurations

Passwords; read-only for
disk files; virtual machine
design isolated machines

Simulated Hands-on Con-
sole Debugging; OLTEP
and wide variety of

other aids

Full RMS support; auto-
matic retry of control
program; console invoked
facilities based on virtual
machine design; VM/370
system can serve as back-

(task level) up for other systems
Accounting Via POWER/VS System Management SMF SMF; Measurement Facility | Data collection and
Facilities (SMF) (MF/1) - for performance recording facility
tuning
Compatibility
System/360 Upward compatibility with Upward compatibility with Upward compatibility with Same as OS/VS 2 Ref 1 Upward compatible with
360/370 DOS; DOS data 360 OS/MFT; MFT data 360 OS/MVT & MFT, MVT CP-67/CMS; all of
management and data management and data com- & MFT data management and S/360 operating system
command facilities are mand facilities are supported; data command facilities are environments can be
supported; VSAM and VSAM and VTAM are super- supported; VSAM and VTAM executed under VM/370
VTAM are supersets of sets of ISAM and BTAM; are supersets of ISAM and
ISAM and BTAM; V = R option BTAM; V =R option
V = R option
Performance To derive optimum per- Same as DOS/VS Same as DOS/VS Same as DOS/VS Not applicable

formance, S/360 programs
and data should be re-
programmed and reblocked
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General Characteristics of IBM S/370 Operating Systems (Part 4 of 4)

DOS/VS

0S/VS 1

SVS

Mvs

VM/370

Compatibility (continued)

Emulation Support

System/370

360/20 (Models 115-135)
1401/1440/1460 (all
models) 140/7010 (Models
145, 15511 & 158)

To OS/VS 1 & MVS: sub-
stantial reorientation and
retraining required;
program/data conversions
can be minimized if
VSAM/VTAM are used;
VM/370 can be used as
conversion vehicle

All compatibility features on
models 135-168 including
1400 and 7000 series

To OS/MVS: Reorientation
and retraining required but
not prohibitive; VM/370
can be used as conversion
vehicle

All compatibility features on

modeis 145-168 including
1400 and 7000 series

To OS/MVS: reorientation
and retraining is minor

Same as OS/VS 2 Ref 1

All compatibility features
on models 135-168 sup-
ported under DOS/VS
and OS/VS

VM/370 can be used asa
vehicle for DOS and OS
users to convert to
DOS/VS and OS/VS;
Conversations Monitor
System (CMS) supports
most TSO processing
features
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Major IBM System 370 Time-Sharing Alternatives (Part 7 of 2)

Time Sharing Operation (TSO)

Conversational Monitor System (CMS)

Virtual Storage Personal Computing (VSPC)

Support MVS,LOS/VS 2, 0S/VS 1 (Non-1BM) VM/370 MVS, OS/VS 1, DOS/VS

General Full scale T/S capability. Carry-over from Full scale T/S capability, Successor to Full scale T/S capability but lacks COBOL and

Description 360/TSO. MVS implementation accom- 360/67 — CMS. Executes in logically iso- PL/1 support. This support may be added in
modates interactive processing but not lated virtual machine under VM/370 en- future or offered separately. VSPC is replace-
360/TSO because of incompatible real- abling on-line program development and con- ment for TSO wherein implementation is
memory based design. TSO runs under version to ensue concurrently with DOS, virtualized (VTAM, VSAM) and more integrated
OS/VS 2-1 in a similar manner to DOS/VS, 0S and OS/VS machine environ- to provide better performance and added
OS/MVT. Informal support only under ments. Batch programs can be assigned to flexibility. Assembler support excluded and
OS/VS 1 via proprietary software from CMS background environment, where they APL support included signifying important
Tone Software Corp. in California execute serially, or to other virtual machine trends, Numerous protection features and
($200 per month). No APL support. under DOS, DOS/VS etc., where they can easy-to-use JCL. No OS/VS 2-1 support to
VSPC offers superior performance and execute in multiprogrammed mode. encourage migration to MVS. VSPC will
function than TSO and will eventually Limited use of VTAM & VSAM vs VSPC. probably support 5100 terminal in future,
succeed TSO.

Pricing No charge for TSO systems support. No charge for CMS systems support. DOS/VS VSPC ($900); OS/VS 1 VSPC
Compilers and optional components are Compilers and optional components ($1,100); MVS VSPC ($1,200). Compilers
separately priced. are separately priced. and optional components are separately

priced and additional.

Optional Prompters: TSO Assembler, COBOL and All TSO components are supported Following include syntax checking and de-

Components FORTRAN ($32 each); compilers are under CMS as well bugging facilities as well as compilers:
separately priced. VM/370 Assembler: (no charge) VS APL: ($400) also available under CMS
'F"éeR'?r%‘/‘(‘:\jD(g?‘;%s; COBOL ($78) and VS APL: ($400) — Not available under VS BASIC ($385) available under CMS and TSO

TSO. TSO user must resort to APL/ .
RT lable CMS
Data Utilities: COPY, FORMAT, etc. Shared Variable, a program RPQ, and VS FORTRAN 1V ($400) also avai
($159) support it as a separate subsystem, A wide selection of applicat.io.n products are
Code & Go FORTRAN: in-core ($317) VS FORTRAN IV ($400) — Single pass available under VSPC. Additional products
il N ilabl der TSO will be released in future.
PL/1 Checkout Compiler: ($392) compiler. Not available under T50.
Earlier S/360 real storage versions of
VS BASIC: ($385) FORTRAN are offered under TSO.
Business Analysis/BASIC ($50)
Sizing TSO, less optional components, requires .A minimum 512 KB system can support Minimum viable systems:
Performance about 240 KB, exclusive of operating sys- the VM/370-CMS environment. Layered DOS/VS: 256 KB (370/115 & 125:

tem requirements, As a rule of thumb, a
TSO environment requires about 1 MB,

exclusive of operating system requirements.

Performance under MVS has been less than
desirable. VSPC requires less real storage
than TSO and offers superior performance,

overhead resulting from VM/370's
hierarchal structure is alleviated by
VM/370 Assist (microcode/no charge)
feature available with 370/135, 145
and 158.

Test mode only)

0S/VS 1: 384 KB

MVS: 2048 KB
A VS APL Assist (microcode/no charge) feature
available with 370/135 and 145. VSPC per-
formance markedly superior to TSO.
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Major IBM System 370 Time-Sharing Alternatives (Part 2 of 2)

Entry T/S System

Interactive Terminal Facility (ITF)

McGill University System for
Interactive Computing (Music)

Support

DOS/VS

DOS/VS, 0S/VS

Standalone, self contained

General
Description

Foreground T/S monitor providing problem solving
an on-line programming services via following
facilities:

o On-line source program and data entry, update
and maintenance

® On-line library maintenance

e Context editing system

& Immediate job execution and submit to batch
facilities

® Facilities to implement interactive programs in
Assembler, BASIC, FORTRAN, COBOL,
PL/1 and RPG

o Multiple security levels (passwords, public and
private volumes, etc,)

e Support for multidropped terminals (2740-%,
3767, 3777-2 and 3275).

Foreground T/S monitor providing problem solving
services via BASIC or PL/1 subset or both, ITF was
designed for S/360 DOS/OS systems and carried
over to S/370 virtual systems background/
foreground compatibility established via
CONVERT command, ITF, a Class C product,

is obsoleted by VSPC,

Full-scale, dedicated T/S capability offering problem
solving and on-line program preparation facilities.
MUSIC includes a general editor and supports
BASIC, IBM Type IIl APL and OS FORTRAN,
COBOL and Assembler. APL has desk calculator,
Programs prepared under MUSIC are compatible
with and execute under OS/VS,

Pricing

$250/month for 24 months (paid-up license); a
Field Developed Program offered onan "‘as is”’
basis (programming services end 2/77); compilers
are separately priced.

No charge for ITF systems support. Components
below are separately priced,

$1,285 for 12-months (paid-up license) including
BASIC and APL facilities; a Field Developed Pro-
gram offered on an “‘as is”” basis; 0S FORTRAN
($300 + $102 for Library) is required.

Optional
Components

Interfac: to Minimum Telecommunications
Control System (MTCS) for transaction
processing support ($528 for 12-months for
MTCS)

ITF-BASIC (OS or DOS version — $130)
ITF-PL/1 subset (OS or DOS version — $130)
ITF-BASIC & PL/1 ($195)

0S COBOL ($201)

Sizing
Performance

24-40 KB of real storage are required to support
monitor; at least 80 KB (Total) are required to
run a subtask; Entry T/S System is intended
primarily for 370/115 and 125 users,

ITF runs in Virtual = Real Mode, Storage Require-
ments are 52 KB for OS/VS1, 64 KB for OS/VS 2,
and 40 KB for DOS/VS. ITF is functionally
deficient facility used by few IBM customers.

MUSIC requires 110K for system code and buffers,
A 240 KB S/370 can support up to 60 users while
a 384 KB S/370 can support up to 120.
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1100 SERIES SALES INFORMATION MANUAL

IBM 8/76 9.1.5.3 (1 of 3)

DOCUMENT NO. l TITLE jPAGE REV.[ PAGE
Major I1BM S/370 Data Base/ Data Communications Facilities — (Part 1 of 3)
Customer Information Control System Information Management System
(CICS/VS) (IMS/VS)
DOS/VS, 0S/VS 0S/VS (DB-only for 0S/VS2 Release 1)
Support 370/125 (128 KB) and larger scale 370’s 370/145 (512 KB for DB and 1 MB for DB/DC)
and larger scale 370's.
CICS/VS is a combined DB/DC system IMS/VS is a data base management system de-
for transaction and message switching signed for large-scale 370 users. An optional
applications. CICS/VS and the earlier data communications feature provides com-
versions of CICS are the most widely used bined DB/DC support. In lieu of IMS/VS-DC
DB/DC systems. Many CICS users have support, a user can use CICS/VS-DC support.
DOS and DOS/VS systems; IMS is sup- The former offers more extensive functionality
ported only on large-scale systems under than the latter. CICS/VS-DC, however, while not
0OS and OS/VS. as elaborate, imparts less overhead to systems
operations.
DB support (variety of file organizations,
file hierarchies, etc.) under CICS/VS is IMS/VS data base features Data Language (DL/1).
weak. Users that need added DB support DL/1 supports elaborate hierarchical file struc-
can use DL/1 in conjunction with CICS/ tures. A subset of DL/1 is available for use with
VS under DOS/VS or IMS/VS-DB, with CICS/VS under DOS/VS. DL/1 DB (and DC)
integral DL/1, under OS/VS. The services are accessed by programming sub-
General appropriate interfaces are available. routine calls into COBOL, PL/1, and
Description Assembler programs.
CICS/VS is a major rewrite of the earlier
real storage version of CICS. It offers IMS/VS is a major rewrite of the earlier real
superior performance and function: storage version of IMS. It offers superior
VTAM, VSAM, added recovery and restart functions: VTAM, VSAM, addea recovery and
facilities, and more tunability. CICS/VS restart facilities, and more tunability. Use of
improvement in an ongoing |BM effort. additional IMS/VS functions offsets and
negates IMS/VS performance improvements
Version 1 Rel 3.0 offers: over IMS. IMS/VS improvement is an on-
e High Performance Option (HPO) under going IBM effort.
OS/MV'S
e Dynamic Transaction Backout (DTB) Version 11 Rel. 1.3 offers:
e High L evel Programming interface ® Fast Path Feature Option
(HLPI) for COBOL & PL/1 ® Multiple Systems Coupling Feature Option
® Preassembled modules e 3790 Support
CICS/VSis alarge library of modules. IMS/VS is similar in design to CICS/VS. Instal-
After defining their application require- lation entails comparable procedures. Instead
ments, installations enact a sysgen pro- of macros, however, application programmers
cedure whereby those modules required use call statements in COBOL, PL/1, and
to support their applications are packaged Assembler programs to access DL/1 DB-(and DC)
into a DB/DC monitor with links to the services. Changes to the data base and data-
operating systems. Application program- comm network may not necessitate retailoring
mers write macros into their COBOL, the IMS/VS monitor and modifying the
PL/1, or Assembler programs to establish application program(s). Like the CICS/VS
Design interfaces to the monitor for DB/DC monitor, the IMS/VS monitor generally co-
services. Interface code becomes em- exists in a common virtual partition/region along
bedded in object programs upon compila- with the application programs. Application
tion and link edit. Changes to the data (transaction processing) programs under IMS/VS
base and datacomm network necessitate are generally larger and more elaborate than
retailoring the monitor and modifying the those under CICS/VS (e.g., 2040 KB versus
application programs. The monitor and 2-6 KB). Intercommunication between
application program(s) generally execute in regions is supported.
a common virtual partition/region. Inter-
communication between partitions/regions
is supported.
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Major |BM S/370 Data Base/ Data Communications Facilities — (Part 2 of 3)

Customer Information Control System
(cics/VS)

Information Management System
(IMS/VS)

Installation
Requirements

CICS/VS is a complex system requiring
substantial systems expertise and training
to install and maintain.

0S/VS version of CICS/VS Version 1 Rel.
3.0 is $1,000 per month while the DOS/VS

IMS/VS is even more complex to install and
maintain than CICS/VS.

IMS/VS-DB is $808 per month. DC feature is
$982 per month. A pre-installation test

Pricing version is $475 per month. A pre- allowance of two months is provided with
installation test allowance of two months IMS/VS-DB; none with the DC feature.
is provided with both versions.
Real storage requirements depend upon Real storage requirements depend on facilities
facilities selected and which facilities in- selected and which facilities installations elect
stallations elect to hold resident to ensure to hold resident to ensure acceptable response
acceptable response time. A minimum time. IMS/VS requires about 90 KB for DB
CICS/VS system (including application while only about 350 KB is required for DB/DC.
program and buffers) requires about 48 KB Practical minima for DB only, including
Sizing of real storage while a typical CICS/VS application programs, are 384 KB for OS/VS1,
system requires about 134 KB. Full scale 512 KB for OS/VS2 Release 1, and 768 KB for
CICS/VS systems can use upwards of 300- MVS. With datacomm, the practical minima
400 KB. These figures disregard the DB/DC | increase to 512 KB for OS/VS1 and 1 MB for
components that must be sysgened with the MVS. Datacomm is not available with
operating system to support CICS/VS and 0S/VS2 Release 1.
the language processors and libraries that
must be used to prepare and execute the
application programs,
DL/1 ($346) and DL/1 Entry ($315) for ® Generalized Information System — GIS/VS
DOS/VS (see IMS/VS for description of ($907 per month): a simplified, easy-to-use
IMS/VS). query language facility. Chargeable options
to GIS/VS include Advanced Query Feature
e FASTER ($108) for DOS/VS and ($183), Update and Create Feature ($595),
OS/VS (compatible with earlier and Modify Feature ($142).
FASTER transaction descriptions;
offers added functions: additional ® |nteractive Query Facility — IQF ($353 per
terminal support, password security, month): aquery facility originally offered
etc.). with the real storage version of IMS. Obso-
leted by GIS/VS, IQF offers only limited
e Extended Communications (no terminal support, e.g., 2260/3270 CRT's,
charge) for DOS/VS (supports 3600 1050’s, and 2740's.
industry-oriented terminals).
® STAIRS/VS ($737) — no interface to ATMS/
® Display Management System — DMS 11 VS is currently available under IMS/VS.
($311 for DOS/VS version and $425
Optional for OS/VS version) — set of programs ® Fast Path Feature ($1,250) — performance
Features designed to simplify the implementa- enhancement.

tion of on-ine processing programs
used in conjunction with 3270 CRT's.

e Storage and Information Retrieval
System — STAIRS/VS ($737); a query
facility for accessing and displaying
document abstracts in on-line archival
storage. Interface for Advanced Text
Management — ATMS/OS ($567) is
available for OS/V'S users with CICS/VS
installed. 1BM is actively promoting
STAIRS with 3850 Mass Storage
System.

® Multiple Systems Coupling Feature ($875) —
message routing facility

DOCUMENT NO.
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Major I1BM S/370 Data Base/ Data Communications Facilities — (Part 3 of 3)
Customer Information Control System Information Management System
(CICS/VS) (IMS/VS)
Compatibility | Inefficiencies — lack of function and high IMS/VS is upwards compatible with the real
With Earlier overhead — in initial CICS for 360 caused storage based IMS versions. Users of these
Version proliferation of real storage based CICS earlier versions are, however, encouraged to

versions: subsetted versions for small-
scale systems and extended versions with
interfaces to other DB/DC facilities, e.g.,
DOMP, FASTER, MTCS, VANDL-1,
DL/1, etc. /talso prompted many CICS
users to modify and customize CICS for
their own purposes and also resort to
alternatives available from proprietary
software firms. CICS/VS represents a move
to standardize. While CICS/VS supports
and is upwards compatible with the earlier
I1BM-supported CICS versions, users are
encouraged to migrate (convert) to native
CICS/VS support to derive the functional
benefits of VSAM, VTAM, and other
features, and improved performance.
Users with non-1BM supported versions of
CICS may confront major conversion
efforts.

migrate to native IMS/VS support to derive the
functional benefits of VSAM, VTAM, and other
features, and improved performance. Because

of its complexity and elaborate capabilities,
fewer users of IMS have modified standard 1BM
versions. Use of DL/1 with CICS/VS by DOS:VS
facilities upgrades to IMS/VS and OS/VS as

DL/1 is a subset of IMS/VS-DB.
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UNIVAC REAL-TIME VERSUS IBM REAL-TIME

SPERRY UNIVAC 1100 Series Systems provide particularly significant advant-
ages as compared to IBM systems used in real time, transaction oriented applica-
tions. In high volume transaction processing environments |BM offers their Airline
Control Program (ACP) as the operating system together with PARS (Pro-
grammed Airline Reservations System), or IPARS an International version of
PARS), or PARS-F, the F denoting a Financial off shoot of PARS adapted for use
in real-time, transaction oriented, banking applications.

ACP, IBM’s high volume, transaction processing operating system, although pro-
viding high transaction throughput, is extremely limited functionally. ACP pro-
vides no batch processing capabilities and a shop using ACP must also have a
separate |1BM batch system to perform even the most rudimentary batch functions
required to maintain the real-time system. This requirement for the user to sup-
port two operating systems can be costly in comparison to 1100 OS which pro-
vides full function batch processing, demand processing, and real-time interactive
processing within a single executive system. The enhancements made to 1100 OS
in mass storage 1/0 handling, dispatcher operation, memory management, and the
TIP scheduler, as well as other areas, to improve transaction processing efficiency
now allow 1100 OS systems to aggressively compete with ACP based systems.

ACP is no longer supported on 360 series systems and is not supported on
machines smaller than the 370/135. It is also not supported on the 370/155 and
370/165.

ACP, being a simple, high throughput, low overhead, very limited function operat-
ing system does not have multi-processor capability and is not directly supported
on any of IBM's various MP, AP, or ASP configurations. ACP will operate in at
least some of IBM’s virtual machine arrangements but real-time throughput in
these systems may be so poor apparently due to the inefficiencies and overhead of
the virtual machine control program that this mode of operation appears to have
only proved acceptable for low volume testing purposes.

PARS, IBM’s airline reservations application software package, is an outgrowth of
SABRE developed by IBM and American Airlines in the early 1960s. Essentially
all users of PARS have significantly modified the package to suit their own
interests and today there appear to be no two PARS application systems that are
alike.

PARS, embodying early 1960’s software technology, is written in a very low level
language and is largely monolithic making it very difficult (and expensive) to
modify, enhance, fix, document, and maintain. Adding new functions and new
application features to PARS appear to be quite difficult.
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BOAC, now integrated as a part of British Airways, spearheaded the development
of IPARS, the international variant of PARS. IPARS is similar to PARS in that it
is based on very old software technology, is written in a low level language, is
generally not organized in a modular fashion, has been extensively modified by
most users, and is quite expensive to enhance, fix, document, and maintain.

Although some users have implemented special schemes to alleviate the situation,
neither PARS norlPARS are full-time on-line systems since both must suspend
real-time operations for, typically, several hours per day to perform file mainte-
nance and schedule change type functions.

IBM’s airline application software systems do not appear to be vendor supported
systems anymore. The enhancements, modifications, improvements that are being
made to these application packages today are being made by users, not by IBM.
The work that the users are doing on PARS and IPARS is generally uncoordinated
between the various users with resulting duplication of effort and the develop-
ment of ““almost compatible’’ new features.

Both PARS and IPARS systems still use a synchronous communications discipline
called SABRE that was developed by IBM for use with airline reservations agent
sets long before the first CRT based terminals were available. The SABRE com-
munications discipline, like the ACP operating system, is fast, efficient, has low
overhead, but is considerably lacking in functional capability. SABRE uses a 6 bit
character and, after dedicating 16 codes to control characters, provides the user
with only 48 graphic characters that can be used for information interchange.

The SABRE discipline has no communications error recovery capability. Messages
containing errors received at the host processor are simply discarded and ignored
with the expectation that the operator who entered the message will reenter the
message again after not receiving a response within a reasonable amount of time.
Messages containing errors received at terminal sets are either ignored or cause an
error indicator to be lighted depending on the type of error, with corrective
action again being an operator responsibility. The SABRE discipline provides no
protection against missing or duplicated communications blocks and provides
only a limited amount of status reporting capability, characteristics that are par-
ticularly disturbing when airline tickets having a relatively high monetary value
are being automatically prepared at terminal locations.

In summary, the particular advantages of SPERRY UNIVAC 1100 Series systems
as related to the real-time, transaction oriented, airline system user include:

e Multi-processor airline systems that provide significant cost/performance
advantages, maximize system availability to the end user, provide smooth,
modular growth characteristics, and minimize the cost of required redundant
system components.
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e Full vendor support of a comprehensive library of airline application soft-
ware packages developed using contemporary software technology by airline
specialists from both the data processing and airline industry’s addressing
both international and domestic airline requirements.

* A mature, full function operating system that provides high volume trans-
action processing as well as complete batch, demand, and interactive proces-
sing capabilities in a single system.

* Modular, compatible airline application packages written in ASCII
FORTRAN providing long term economies to the user in application docu-
mentation, training, development, maintenance, and enhancement.

e Communications disciplines providing the high level of data integrity war-
ranted by applications involving high value airline tickets and other sensitive
information.

e Full support for all members of the 1100 Series family from the smallest to
the largest 1100 Series system as well as all 1100 Series peripheral sub-
systems.

e Systems designed to operate arount-the-clock and that do not have to be
interrupted for schedule change or file maintenance activities.

e 1100 Series systems in the airline industry are backed by Sperry Univac’s
commitment to this industry as evidenced by the Airline Operations organi-
zation headquartered in Minneapolis. This organization, staffed with tech-
nical, marketing, product, and financial specialists, is dedicated solely to ful-
filling the needs of the world’s airlines for data processing products and
services.
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IBM Product Strategy

e S/370 Extensions — until 1978-1979

Customers have to be migrated to new software (OS/MVS, VTAM, CICS/VS,
IMS/VS, VSPC, SNA, etc.) and peripherals (3344/50, 3850, 3800, etc.)
before S/370 successors can be announced. Migration has been slower than
IBM anticipated.

e Data Communications — high revenue potential

Most new hardware and software products are supportive of database/data
communications applications
e Multiprocessing — a key strategy

Multiprocessing provides the availability insurance now demanded in many
real-time applications.

e Installation productivity — to reverse increasing investments in EDP
personnel

Products such as the 0800 Printing System, S/32, 3850 Mass Storage System,
etc. are especially designed to lower EDP installation personnel re-
quirements.

e Software — increasing importance

As hardware costs diminish, software costs are rising as a percent of total
costs for an EDP installation. Organizations have become much more
amenable to buying applied and application software outside as program
development costs increase.

e Integrated hardware/software systems — competitive insulation.

Newer products such as the 370/138 and 148, VSPC, SNA, etc. comprise
multiple, integrated hardware/software elements. Substitutability and
emulation have become increasingly difficult.
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IBM Market Strategy

o Lease Orientation

New contracts for the 370/138 and 148 and the approximate 9% discount
for TLP indicates a departure from rental (MAC) and a new orientation
towards lease and eventual lease to purchase conversions.

e Scientific Selling

Complex products such as the 3850 Mass Storage Unit,SNA, and the 3800
laser-based Printing System require profound statistical and financial
analyses to justify investment.

e Growth Market Development

Entry level and data communications markets are being addressed with a
wide range of products and marketing support.

e Closer GSD—DPD Cooperation

IBM has enacted new policies to avoid GSD—DPD competition.
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IBM Hardware Contracts
Applicability Features

Contract

Agreement for |BM
Machine Service

Term Lease Plan (TLP)

Agreement for Lease or
Rental of IBM Machines

Extended Term Plan (ETP)
& Fixed Term Plan (FTP)

Purchase

Instaliment Payment
Plan

State & Local
Government L.ease Plan
(S & LGLP)

370/158-3 & 168-3
mainframes; all
peripherals

370/158-3 & 168-3
mainframes

370/138 & 148
mainframes

Most peripherals

All mainframes
& peripherals

Mainframes incl.
or excl. peripherals

All mainframes &
peripherals

Monthly Availability Charge (MAC)

1-year term and then month-to-month rental
176-hours of metered monthly use

Full (7-day, 24-hour) maintenance

No price protection

Purchase option accruals for 36-months up
to 50% of purchase value

TLPMC approximately 9% less than MAC
4-year term with optional extensions
Unlimited use

Full (7 day, 24-hour) maintenance

Price protection via escalator (5% in U.S., 10%
in Europe)

Accrual % 5 points lower than that for MAC
Accruals for 36-months up to 50% of
purchase value

o Field upgrades only

Early termination penalties
Investment Tax Credit available (U.S.)

Lease has provisions similar to TLP above
Rental has provisions similar to MAC above
Different termination penalties than TLP
IBM's liabilities limited to $100,000

2-year lease contracts for peripherals
Unlimited use

Full (7-day, 24-hour) maintenance

Price protection without escalator

Purchase option accruals for 36-months up to
50% of purchase value

Separate monthly maintenance charges
One-year free maintenance on mainframe
& 90-days on peripherals (No free main-
tenance for lease-to-purchase conversions)
Investment Tax Credit available (U.S.)

25% downpayment (cash or purchase option
accruals)

12 to 48 month finance period

Fixed interest rate (1%% over prime)
Ownership after last payment

Investment Tax Credit available (U.S.)

Lease-purchase plan

Monthly charge 10% higher than lowest
monthly charge available in above lease
contracts

5-year term

Unlimited use

Full (7-day, 24-hour) maintenance

Full purchase price protection

Lease price escalator same as TLP except based
on fiscal anniversaries

Accrual % 15 points higher than that for
rental contract

Accruals for 60-months up to 75% of purchase
value

Field upgrades only

Liberal executory privileges




1100 SERIES SALES INFORMATION MANUAL

1BM 8/76 9.1.9.1

DOCUMENT NO. l TITLE I PAGE REV. L PAGE
Small 370/148
Model Description Qt Gross Gross Purchase** MMMC
p v Rental * Lease*
3148J M148 with TMB 1 $19,000 $17,280 $ 689,000 $2,235
128KB Control Store
1 Byte & 4 Blk Mpxrs
Word Buffer
Display Console
3286-2 Hard Copy Printer 1 213 213 7,505 33
3047-1 Power Unit 1 378 344 18,140 32
8975 Printer Attach. 1 180 164 5,940 30
4660 Int. Storage Control 1 1,310 1,195 63,220 101
8100 2-Chan Switch 1 228 208 11,110 1
2150 Ctrl Store Ext. 1 342 311 16,390 1
6111 Register Expansion 1 31 29 1,035 4
1450 Blk Mpxr Subchan 1 (4] 0 0 0
3621 Pwr Off Control 1 0 0 0 0
$21,682 $19,745 $ 812,330 $2,457
3340A2 Dual Disk Drives 1 $ 1,100 $ 936 $ 36,000 $ 80
3338-70F Data Module~-70MB ea 2 164 140 4,400 T&M
3344-B2 Dual Drives~-560 MB 1 1,351 1,150 49,500 150
3420-7 MT - 320KB 4 2,620 2,200 82,080 310
38031 MT Ctri 1 757 636 23,670 104
3550 Dual Density 4 488 408 15,440 118
3551 Dual Density 1 83 70 2,630 3
8100 Two Chan Switch 1 166 139 5,265 5
$ 6,729 $ 5,679 $ 218,985 $ 770
3203-4 LP (1200 Ipm) 1 $ 1,357 $ 1,155 $ 44,100 $ 282
1416 Interch. Train Cartr. 1 101 101 2,665 T&M
3505-B1 CR (800 Ipm) 1 634 634 29,940 101
$ 2,092 $ 1,890 $ 76,705 $ 383
3704A2 FE (32KB) 1 $ 841 $ 716 $ 24,860 $ 162
3600 Expansion Feature 1 12 10 408 1
4650 Bus Mach Clock 1 12 10 408 1
1541 Chan Adapt-Type 1 1 142 121 4,505 21
1642 Comm Scanner-Type 2 1 129 110 4,080 5
4701 LIB~ Type 1 1 25 21 816 1
4718 Line Set- 1 H 6 654 558 20,910 84
$ 1,815 $ 1,546 $ 55,987 $ 275
$32,318 $28,860 $1,164,007 $3,885
*Provide round-the-clock maintenance coverage at no additional charge
**QOne year maintenance on mainframe and 90-days on peripherals
Four year lease on Mainframe; 2 year lease on Peripherals
SOFTWARE CHARGES OS/VS COBOL & Library .... $ 236 per month
CICS/VS ... i 866
VSPC ... ... ... . 1,100
INSTALLATION SUPPORT &
EDUCATION Separate Charges
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Large 370/148
Model Description Qt Gross Gross Purchase™ * MMMC
ne v Rental* Lease*
Small M148 Conf 1 $21,682 $19,745 $ 812,330 $2,457
3148-K (2MB) 1 5,900 5,370 170,000 170
8076 2nd Printer Attach 1 180 164 5,940 30
8100 2-Chan Switch (1) (228) (208) (11,110) (11)
$27,538 $25,071 $ 977,160 $2,646
3340A2 | Dual Disk 2 $ 2,200 $ 1,872 $ 72,000 $ 160
3338-70F| Data Module-70MB ea 4 328 280 8,800 T&M
3344-B2 | Dual Drive-560MB 2 2,702 2,300 99,000 300
8150 String Switch 2 440 374 14,400 21
6202 RPS 2 50 42 1,728 1
3830-2 Disk Control 1 2,270 1,907 74,340 126
2150 Ctrl Store Ext 1 526 442 17,190 11
6111 Register Exp. 1 31 26 1,000 4
3420-7 MT - 320KB 6 3,930 3,300 123,120 465
6631 Single Density 6 564 474 17,940 105
3803-1 MT Control 2 1,514 1,272 47,340 208
1792 2-Ctrl Switch 1 223 187 7,020 11
$14,778 $12,476 $ 419,078 $1,412
32034 LP (1200 ipm) 2 $ 2,714 $ 2,310 $ 88,200 $ 564
1416 Interch Train Cart 2 202 202 5,330 T&M
3505-B1 | CR (800 cpm) 1 634 634 24,940 101
8105 Read Punch Adapter 1 140 140 5,830 4
3525P3 | CP (300 cpm) 1 684 684 22,870 110
$ 4,374 $ 3,970 $ 147,170 $ 779
Small M148 FE Config 1 $ 1,815 $ 1,546 $ 55,/987 $ 275
4718 Line Set~- 1H 2 218 186 6,970 28
$ 2,033 $ 1,732 $ 62,957 $ 303
$48,723 $ 43,249 $1,606, 365 $5,140
*Provide round-the-clock maintenance coverage at no additional charge
**One year maintenance on mainframe and 90-days on peripherals
Four-year lease on mainframe; 2-year lease on peripherals
SOFTWARE CHARGES 0OS/VS COBOL & Library .... $ 236 per month
CICS/VS ... e 866
VSPC.. ... i 1,100
INSTALLATION SUPPORT &
EDUCATION Separate Charges
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Large 370/148 MP (Shared Disk)
Model Description ot Gross Gross Purchase* * MMMC
P v Rental* Lease* chas
Small 370/148 Config. 2 $43,364 $39,490 $1,624,660 $4,914
3340A2 | Dual Disk Drives 2 $ 2,200 $ 1,872 $ 72,000 $ 160
3338-70F | Data Module-70MB ea 4 328 280 8,800 T&M
3344-B2 | Dual Drives~-560 VB 2 2,702 2,300 99,000 300
8150 String Switch 2 440 374 14,400 21
6202 RPS Feature 2 50 42 1,728 1
38031 MT Control 2 1,514 1,272 47,340 208
1792 2-Ctrl Switch 1 223 187 7,020 1
8100 Two Chan Switch 2 166 139 5,265 5
3420-7 MT - 320KB 6 3,930 3,300 123,120 465
6631 Single Density 6 564 474 17,940 105
$12,117 $10,240 $ 396,613 $1,276
32034 LP (1200 Ipm) 2 $ 2,714 $ 2,310 $ 88,200 $ 564
1416 Interch Train Cartridge 2 202 202 5,330 T&M
3505-B1 | CR (800 cpm) 2 1,268 1,268 59,880 202
8105 Read Punch Adapter 1 140 140 5,830 4
3525P3 | CP (300 cpm) 1 684 684 22,870 110
$ 5,008 $ 4,604 $ 182,110 $ 880
Small 370/148 FE
Config. 2 $ 3,630 $ 3,092 $ 111,974 $ 550
$64,119 $57,426 $2,297,357 $7,620
*Provide round-the-clock maintenance coverage at no additional charge
**One year maintenance on mainframe and 90-days on peripherals
Four year lease on Mainframe; 2-year lease on peripherals
SOFTWARE CHARGES OS/VS COBOL & Library .... $ 236 per month
CICS/VS ... i 866
VSPC. ... ... ... 1,100
INSTALLATION SUPPORT & EDUCATION ... ................. Separate Charges
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1BM 370/158-3
Model Description Qty Ser:ts:, E;::: Purchase Ml\t/)l 2;( :tly
3158U34 M158-3, 2MB, Console 1 $ 51,130 $ 46,495 $2,228,000 $ 2,585
1433 3rd Blk Mpxr 1 463 421 16,160 14
1434 4th Blk Mpxr 1 432 393 15,040 1"
4650 ISC’s 1 2,510 2,285 121,250 258
2150 Control Store Extension 1 686 624 32,900 23
$ 55,221 $ 50,218 $2,413,360 $ 2,891
333311 Dual Disk & Ctrl (400 KB) 2 $ 4,852 $ 4,130 $ 159,660 $ 440
3330-11 Dual Disk (400 KB) 4 8,560 6,956 271,440 748
3420-6 MT (780 KB, 6250 bpi) 6 3,972 3,336 153,900 393
6425 6250/ 1600 Density 2 164 138 6,320 71
6420 6250 Density 4 328 294 9,060 118
3803-2 Tape Control 2 2,202 1,850 78,840 286
1792 2 x 8 Switching 1 223 187 7,020 11
6410 6250/1600 2 220 184 7,060 3
3211-1 LP (2000 ipm) 2 3,810 3,200 127,260 804
3216-1 Train Cartridge 2 784 784 21,060 406
3311-1 LP Control 2 1,682 1,412 56,160 274
3505-B2 CR (1200 cpm) & Ctrl 1 752 752 30,980 137
8105 Punch Attach 1 140 140 5,830 4
3525-P3 CP (300 cpm) 1 684 684 22,870 110
3533 Card Read Attach 1 134 134 6,360 17
$ 28,507 $ 24,581 $ 963,710 $ 3,822
3706-11F3 DCP (96 KB) 1 $ 1,968 $ 1,675 $ 62,330 $ 323
1544 Chan Adapter - Type 4 1 176 150 5,800 14
1643 Comm Scanner - Type 3 1 687 585 22,640 52
1302 Attach Base — Type 2 1 19 16 641 1
4701 LIB- Type 1 2 86 74 2,910 8
4650 Business Mach Clock 1 12 10 424 1
4714 Line Set- 1D (2-lines) 12 492 420 16,260 54
$ 3,440 $ 2,930 $ 110,995 $ 453
$ 87,168 $ 77,729 $ 488,055 $ 7,166
(2) (3) (4)
NOTES:
(1) 370/1583 with 2 MB, 4 Blk Mpxrs & 1 Byte Mpxr; 2.4 BB of 3330-11 type disk; 6-MT's @
780 KB/6250 bpi; 2-3211 (2000 Ipm) printers; and 12-lines up to 9600 bps.
(2)  MAC (176-hrs of use; round-the-clock maintenance)
(3) TLP (4-yr on mainframe) & ETP (2-yrs on peripherals) (unlimited use and round-the-clock
maintenance)
(4) Prime-shift coverage; purchase provisions: 1yr. free maintenance on mainframe, 9-days on
peripherals.
SOFTWARE CHARGES
Monthly Fee
OS/VST Or MV S L ittt e e e e e $ 0
IMS/VS DB .ottt et et et e et e 208
11 ST AT 0 T 982
COBOL & Library . ......ciiiiiiiie ittt ineneannaannn 236
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1BM 370/158-3MP (Failsoft Support)

Model Description Qty F((; er:ts; Eerg:: Purchase M'\zgit:tly
3158M34 M158-3 (2MB) & CRT 2 $110,120 $100,130 $4,840,800 $ 5,380
3051-1 Multisys Unit 1 14,590 14,590 715,400 387
4600 1/0 Assign Sw 1 112 102 5,495 1
1433 3rd Blk Mpx 2 926 842 32,320 28
1434 4th Blk Mpx 2 864 786 30,080 22
4650 ISC's 2 5,020 1,570 242,500 516
2151 Exp. Ctr Store 2 830 756 39,740 46
6111 Reg. Expansion 2 124 114 4,150 17
2150 Control Store Ext 2 1,372 1,248 65,800 46
5760 Power Warning 2 284 260 11,450 2
7905 2-Chan Switch 2 916 834 44,460 46
7840 Hard-copy Prntr 2 228 208 11,090 2
32131 Printer (85 cps) 2 470 470 15,270 174

$135,856 $124,910 $6,055,555 $ 6,667
2305-2 Fixed Disk (11.2 MB) 2 $ 8,750 $ 7,350 $ 284,400 $ 1,126
2835-2 Control 2 5,410 4,544 181,800 712
8171 2-Chan Switch 2 430 362 14,750 19
3350C2F Disk SS: Dual drives 4 8,744 7,464 320,600 1,080
@ 635 MB; 1.1 MB fixed
area & standby Ctrl
3350A2F Disk SS: Dual drives 4 8,508 7,240 312,000 1,040
@ 635 MB; 1.1 MB fixed
1320 Primary Ctrl Adapter 4 48 40 1,720 6
8150 String Switch 4 848 720 28,800 42
3420-8 MT (1.25 MB, 6250 bpi) 8 6,296 5,288 227,520 760
6420 6250 bpi Density 8 464 392 18,360 236
38032 MT Control 3 3,303 2,775 118,260 429
1793 3 x 8 Switching 1 286 240 8,955 17
8100 2-Chan Switch 1 166 139 5,265 5
3800 Printing System (10-13Klpm) 1 7,344 6,250 310,000 445
1490 Burster, Trimmer, Stker 1 1,058 900 44,640 120
8170 2-Chan Switch 1 213 181 8,140 11
3211-1 LP (20001pm) 1 1,905 1,600 63,330 402
3216-1 Train Cartridge 1 392 392 10,530 203
3811-1 Prt Ctrl 1 841 706 28,080 137
3505-B1 CR (800) & ctrl 2 1,268 1,268 59,880 202
8105 Punch Adapter 1 140 140 5,830 4
3525P3 CP (300 cpm) 1 684 684 22,870 110
$ 57,099 $ 48,775 $2,076,010 $ 7,106
3706-11F3 DCP (96 KB) 2 $ 3,936 $ 3,350 $ 124,660 $ 646
1544 Chan Adapter-T4 2 352 300 11,600 28
1643 Comm Scanner-T3 2 1,374 1,170 45,280 104
1302 Attach Base - T2 2 38 32 1,282 2
4701 LIB-T1 4 172 148 5,820 16
4650 Bus Mach Clock 2 24 20 848 2
4714 Line Set-1D (2-lines) 24 984 840 32,520 108
$ 6,880 $ 5,860 $ 222,010 906
$199,835 $179,545 $8,356,595 $14,679
SOFTWARE CHARGES Monthly Fee
MVS . i e $ 0
IMS/VSDB. oottt eininnnannns 208
IMS/VSDC .....iiiiinniannnns 982
GIS/VS it i e 907
L0 353
COBOL ..viiiininircnanennneans 236
ALTERNATIVES
Uniprocessor 370/168-3 if Failsoft is not critical
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IBM 370/168-3

Model Description Qty F? err?ts::l E;::: Purchase Ml\:;’t :tl Y
3168U34 370/168-3 (4 MB) 1 $ 88,900 $ 80,845 $3,824,000 $ 5,800
3066-2 System Console 1 3,825 3,480 183,050 552
5760 Power Warning 1 142 130 5,725 1
3067-3 Pwr. & Coolant 1 2,875 2,615 137,650 132
2150 ISC Ctrl Store Ext 1 686 624 32,900 23
2151 Exp Ctrl Store 1 415 378 19,870 23
6111 Reg. Expansion 1 60 55 2,000 8
3624 Emerg. Pwr Off 1 0 0 0 0
4650 ISC's 1 2,510 2,285 121,250 258
7905 2-Chan Switch 1 458 417 22,230 23
2880-2 Blk Mpx (2) 4 21,240 19,320 997,200 1,984
1862 Indirect Addr 4 1,368 624 64,200 8
3851 Two Byte Interface 2 830 756 37,420 12
2870-1 Byte Mpxr 1 2,500 2,275 117,900 115
1861 Indirect Addr 1 228 208 10,790 2
6990 Selector Subchan 1 458 417 19,870 18
$126,495 $114,429 $5,596,055 $ 8,959

2305-2 Fixed Disk (11.2 MB) 2 $ 8,750 $ 7,350 $ 284,400 $ 1,126
2825-2 Storage Ctrl 1 2,705 2,272 90,900 356
8171 2-Chan Switch 1 215 181 7,325 10
3350A2 Dual Drives (317.5MBea) 4 6,816 5,800 250,000 800
3350B2 Dual Drives (317.5MBea) 8 10,808 9,200 396,000 1,200
8150 String Switch 4 848 720 28,800 42
3830-2 Disk Ctri 2 4,540 3814 148,680 252
2151 Exp Ctrl Store 2 644 540 21,020 21
2150 Ctrl Stoe Exp 2 1,052 884 34,380 21
6111 Register Exp 2 62 52 2,000 8
8170 2-Chan Switch 2 446 374 14,650 21
3420-4 MTU (470 KB, 6250 bpi) 10 5,740 4,820 219,600 595
6420 6250 Density 8 464 392 18,360 236
6425 6250/ 1600 Density 2 164 138 6,320 71
3803-2 MT Ctrl 2 2,202 1,850 78,840 286
1792 2-Ctrl Switch 2 446 374 14,040 21
$ 45,902 $ 38,761 $1,615,324 $ 5,066

3800 Printing System 1 $ 7,344 $ 6,250 $ 310,000 $ 445
1490 Burster-Trimmer-Stacker 1 1,058 900 44,640 120
5401 127 Writable Char 1 81 69 3,720 14
3211-1 LP (2000 tpm) 1 1,905 1,600 63,630 402
3811 LP Ctrl 1 841 706 28,080 137
3216-1 Train Cartridge 1 392 392 10,530 203
350582 CR (1200 cpm) 2 1,504 1,504 61,960 274
8103 Punch Adapter 1 112 112 5,300 4
3525P3 CP (300 cpm) 1 684 684 22,870 110
$ 13,921 $ 12,217 $ 550,730 $ 1,709

370511F5 DCP (144 KB) 1 $ 2,144 $ 1,825 $ 73,130 $ 349
1544 Chan Adapter-Type 4 1 176 150 5,800 14
1643 Comm Scanner-Type 3 1 687 585 22,640 52
1302 Attach Base-Type 2 1 19 16 641 1
4701 LIB- Type 1 2 86 74 2,910 8
4650 Bus Mach Clock 1 12 10 424 1
4714 Line Set-1D (2 lines) 12 492 420 16,260 54
$ 3,616 $ 3,080 $ 121,805 $ 479

$189,934 $168,487 $7,883,914 $16,213
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9.2 HONEYWELL SYSTEMS THAT COMPETE WITH 1100

Honeywell
Series Competition Performance Estimates
1100/10 66/05 1100/11 (without overlap) should generally out-
66/10 and 20 perform 66/05, 66/10 and 66/20, but fall short of
MP 66/40. 1100/10 (with overlap) should perform com-
66/40 parably to a 66/40 or MP 66/10’s or 20’s in COBOL
batch, T/S, and Transaction processing. 66/05, 10,
20 and 40 perform well in COBOL batch, T/S, and
transaction processing but poorly in FORTRAN and
scientific based processing. 1100/12, as a result of
superior tightly-coupled MP design, should provide
better performance than 66/40 MP, with its master-
slave design.
1100/20 66/40 1100/21 should outperform a 66/40 MP but fail short
MP of a 66/60 in COBOL batch, T/S, and transaction pro-
66/60 cessing. It will substantially outperform a 66/60 in
MP FORTRAN. 1100/22, due to superior MP design,
should perform favorably against a 66/60 MP.
1100/40 66/60 1100/41 (all primary) will generally outperform a
MP 66/80, but fall short of a 66/60 MP. 1100/42, 43 and
66/80 44 should substantially outperform 66/80’s with two,
MP three, and four CPU'’s, respectively.
1100/80 66/80 MP 1100/81 should provide performance comparable to

a 66/80 with three CPU's.

In time sharing based applications, Honeywell may propose 66/07, 66/17, 66/27, 68/60
and 68/80 as alternatives to the above models. These models are optimized for time
sharing operation.

The above models are marketed worldwide via various divisions including HIS Ltd
(London), HIS Pacific (Tokyo), HIS Italia (Milan & Rome), HIS North American
Operations (Wellesley Hills, Mass.), and Honeywell Bull (Paris).
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Current Level 66 and 68 Models

Models Description

66/05 Low priced, packaged, configuration constrained, threshold model with
integrated CPU, IOM, and System Control. CPU appears to be slowed
66/10 CPU. No MP capability announced to date.

66/10 Series of models that use a cache-less CPU. Performance is differentiated

66/20 by CPU clocking and configuration constraints. A 66/10 can be field

66/40 upgraded to a 66/20, a 66/20 to a 66/40, a 66/40 to a 66/60, and a 66/60
to a 66/80 via the installation of Power Features. Free-standing or integrated
CPU’s, IOM’s, and System Controls. All models can be configured with
2 or 3 additional CPU'’s.

66/07 Self-contained series of packaged models optimized for time sharing
66/17 operation:
66/27

® 66/07 uses modified 66/05 CPU — it provides 66/05 batch perform-
ance and 66/20 T/S performance.

® 66/17 uses modified 66/10 CPU — it provides 66/10 batch perform-
ance and 66/40 T/S performance.

® 66/27 uses modified 66/20 CPU — it provides 66/20 batch perform-
ance and 66/60 T/S performance.

All three models operate under enhanced T/S bases version of GCOS.
Packaged Datanet processors provide support for 24, 48 and 64 lines,
respectively. Field upgrades are possible within, but not outside the
66/07 — 66/27 series.

66/60 Models that use a cache based CPU. Performance is differentiated by CPU

66/80 clocking. A 66/60 can be field upgraded to a 66/80. Small scale 66/60’s
can be configured with an integrated CPU, IOM and System Control. Larger
scale 66/60's and all 66/80's use free-standing components. Both models
are configurable with up to 4 CPU's.

68/60 Large-scale models optimized for time sharing operation under MULTICS.
68/80 ,
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| e [Pacerev]  Pace
Relative Internal Performance
Based On Honeywell Claims
Honeywell K Functions/Sec. Sperry Univac
Level 66 6000 COBOL FORTRAN Earlier New
32.0 9538 1106 (1.5us)
66/20 6025 324 39.0
- 139.3 1106 (1.0us)
6040 424 56.0
66/40 49.0 — 1100/11
6060 51.8 925
61.6 250.0 1108 (Est) 1100/21
66/60 68.0 -
6080 72.7 174.2
66/80 97.0 -
160.2 424.0 1110 (Best)
1100/41

Performance based on Processor Figure of Merit (PFM) computation, a modified Gibson

Mix without 1/0.

66/10 performance estimated to be 20% below that of 66/20.
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Honeywell Replacement Opportunities
HONEYWELL REPLACEMENT SUSPECTS
- |
e o' —

Liberal 2000/6000 Trade-in Policy
3-and 5-year Leases

Liberal S & Govt Contracts
Special Financing via Financial
Subsidiaries in U.S. & Canada

GS (guaranteed buy back) options
for 2000/6000

Non-transferability of software
when installation sold outside
Honeywell

Liberal concessions to former
Xerox customers

« e e s

.

.

.

.

.

Series 200/2000 Emulation Support
for Level 66

Continued Support of 6000 & 2000
(in effort to delay migration to
Level 66)

+ 6000 — Level 66 compatibility

Power Pack (cache) options for 6070/80
COBOL — 74 support on Level 66
Banking Support

DATANETWORK Availability
Commitment to former Xerox customers
Excellent Time Sharing Support

(GCOS, MULTICS, DTSS)

Commitment to IDS

Wide election of terminals
Transferability of selected

purchase 2000/6000 peripherals to

Level 66

Commitment to Distributed Processing —
Series 6

“Customer-Committed”” Image with
Large-Scale System users
Satisfaction & Long Experience with
GCOoS

National Identity in France & Italy

Commitments to Former Xerox customers

FINANCIAL

OPERATIONAL

PSYCHOLOGICAL

A

Soon to Expire Lease

Dislike of Separate Pricing &

Price Escalators for Level 66
Honeywell’s 30% increase in monthly
payment objective for Level 66
migrations

Requirement for More Processing

Power Than Available With 66/80 (<1100/41)

Preclusion of 2000/6000 Peripherals

on Level 66

Large Scale Scientific Processing
Requirements (also Array Processor)
Need for high degree of failsoft

support proveded by tightly-coupled

MP architecture

Dissatisfaction with Honeywell’s
support — support degraded by cutbacks
Decommitment of Parts and Maintenance
Services for Selected Early Systems,

e.g. 400

Time Span Between GCOS releases too
lengthly

3

Discriminatory Discount Policies

« Concern over Honeywell's Viability
« lrritation with Non-transferability of

Software when System sold outside
Honeywell

ISACCOUNT AN
1100 PROSPECT?
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Level 66 Migration Strategy

Large-Scale 200/2000 Accounts

With over 3100 200/2000 installations worldwide, Honeywell has been most
anxious to protect this customer base. Since the Series 60 announcement in April
1974, Honeywell has converted most 200/2000 installations from lease-to-
purchase under the GS2000 option, a guaranteed buyback program which pro-
vides up to a 25% reduction in the future lease/purchase of a Level 66 system.
Some 80% of 200/2000 installations are now purchased. The lease-to-purchase
conversions have furnished Honeywell with much needed cash and time to
develop conversion/compatibility facilities. OS/2000 has been enhanced to in-
clude more of the characteristics of GCOS and, in 1976, 200/2000 emulator
support was introduced. With native GCOS support for Level 64, emerging after
long development delays, Honeywell is now in a position to provide a migration
path for small-scale 200/2000 accounts as well as large-scale accounts.

6000 Accounts

Honeywell’s migration strategy for 6000 accounts has been similar to its strategy
for 200/2000 accounts. Migration has been delayed to enable Level 66 ‘‘attack”
systems to be sold to new accounts. A GS6000 option has been offered to
encourage lease-to-purchase conversions to furnish cash. Enhancement options
such as the Power Pack (cache feature) for the 6070/80 and Level 66 peripheral
support for 6000 systems have been extended to 6000 accounts. In 1976 Honey-
well began to encourage migration from series 6000 to Level 66. The high degrees
of compatibility between series 60 and Level 66 hardware and GCOS pose no
major conversion problems.

600 and 400 Accounts

Honeywell has dropped full-fledged support for these accounts. Predominantly a
purchase base; these accounts have been encouraged via liberal trade-in allow-
ances to migrate to Level 66 since its introduction in April 1974,

Xerox Accounts

CP V1, a new operating system, will be developed to bridge users to GCOS. The
560’s may continue in production. In some cases, Honeywell is committed to
providing a migration path to Level 66 for Sigma 6, 7, 8, 9 and 560 accounts.
Honeywell has appeased Xerox accounts, predominantly a purchase base, by
offering liberal concessions, e.g., upgrade of a Sigma 6 to a Sigma 9 at no increase
in monthly payments, etc. The 66/07, 17 and 27 appear to address Xerox 940
and Sigma Time Sharing users.
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Why A Prospect Should Buy An 1100/10
Over A Honeywell 66/05 — 66/40

1. Superior Multiprocessor Implementation — 1100/12's ‘“‘tightly-coupled”” MP
design offers both performance and failsoft benefits over Level 66’s ‘“master-
slave’’ MP design.

2. Scientific Processing Performance — FORTRAN based processing on Level 66
models is weak relative to 1100 series.

3. 8405 Fixed Disk — No high performance fixed disk is available with Level 66
systems. Such disk can substantially improve performance when configured as an
operating system storage facility or backing store.

4, High Volume I/0 Support — A 66/40 configured with 2—I0OM'’s can only sustain a
data rate of 2 x 2.7 MB/s = 5.4 MB/s. 1100/11 can sustain a data rate of 6.7 MB/s;
an 1100/12 a data rate of 2x 6.7 = 13.4 MB/s.

5. 8450 Disk and 6250 bpi Tape — Honeywell has yet to announce support for
peripherals with capabilities comparable to the 8450 and UNISERVO 30. Honey-
well does, however, have the potential to acquire comparable peripherals via
Computer Magnetics, a company jointly owned by CDC (2/3) and Honeywell
(1/3). Announcements are anticipated in the future.

6. Hardware Supported Reentrancy — 1100 series multbanking design accommo-
dates reentrant code use, thereby ensuring efficient main store utilization. No
comparable mechanism exists in Honeywell’s Level 66 systems. Moreover, GCOS
offers no software based support for reentrant code.

7. DMS/1100 — Level 66 customers can use TOTAL or IDS Il. TOTAL lacks the full
functional support offered by DMS/1100. IDS I, a full featured CODASY L based
data management system, will be a viable DMS/1100 competitor when develop-
ment is fully completed, sometime in 1977.

8. One Price Service — All 100/0S programming aids, including compilers, applied
software such as DMS and TIP, and some application packages are provided
without additional charges. Sperry Univac’s visible pricing policy enables custo-
mers to perform long-term budgetary planning with certainty and enables them to
capitalize on a wide range of software support without incurring added charges.

9. Price Protected 5-Year Lease — Honeywell’s extended term leases have escalator
clauses {currently 5%) affording Honeywell options to raise prices during the term
of a lease.

10. 0OS/1100 Ease Of Use — OS/1100 incorporates about half-of the job control cards
as Level 66 GCOS.
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11. Sympathetic Customer Policies — Certain Honeywell policies are unsympathetic
to customers:

e Support for earlier software version may be dropped when later versions are
released. In 1975, Honeywell encountered serious problems when Manage-
ment Data Query System DMQS/IlI became available. A large account had
spent considerable time coding applications in DMQS/I. MDQS/I1 is incom-
patible with MDQS/I, necessitating substantial rewrite. Support for MDQS/|
was dropped.

e Customers cannot transfer software should they sell an earlier, purchased
Honeywell system. The new buyer must contract directly with Honeywell to
procure software. Charges are expensive.
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Why A Prospect Should Buy An
1100/20 Over A Honeywell 66/40
Or 66/60

1. Superior Multiprocessor Implementation — 1100/20's “‘tightly-coupled’” MP
design offers both performance and failsoft benefits over Level 66’s ‘‘master-
slave’”” MP design.

2. Scientific Processing Performance — FORTRAN based processing on Level 66
models is weak relative to 1100 series.

3. 8405 Fixed Disk — No high performance fixed disk is available with Level 66
systems. Such disk can substantially improve performance when configured as an
operating system storage facility or backing store.

4. 8450 Disk and 6250 bpi Tape — Honeywell has yet to announce support for
peripherals with capabilities comparable to the 8450 and UNISERVOQ 30. Honey-
well does, however, have the potential to acquire comparable peripherals via
Computer Magnetics, a company jointly owned by CDC (2/3) and Honeywell
(1/3). Announcements are anticipated in the future,

b. Hardware Supported Reentrancy — 1100 series multibanking design accommo-
dates reentrant code use, thereby ensuring efficient main store utilization. No
comparable mechanism exists in Honeywell’s Level 66 systems. Moreover, GCOS
offers no software based support for reentrant code. '

6. DMS/1100 — Level 66 customers can use TOTAL or IDS Il. TOTAL lacks the full
functional support offered by DMS/1100. IDS 11, a full featured CODASY L based
data management system, will be a viable DMS/1100 competitor when develop-
ment is fully completed, sometime in 1977.

7. One Price Service — All 1100 OS programming aids, including compilers, applied
software such as DMS and TIP, and some application packages are provided
without additional charges. Sperry Univac’s visible pricing policy enables custo-
mers to perform long-term budgetary planning with certainty and enables them to
capitalize on a wide range of software support without incurring added charges.

8. Price Protected 5-Year Lease — Honeywell’s extended term leases have escalator
clauses (currently 5%) affording Honeywell options to raise prices during the term
of a lease.

9. 0S5/1100 Ease Of Use — OS/1100 incorporates about half of the job control cards
as Level 66 GCOS. |
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10. Sympathetic Customer Policies — Certain Honeywell policies are unsympathetic
to customers:

e Support for earlier software version may be dropped when later versions are
released. In 1975, Honeywell encountered serious problems when Manage-
ment Data Query System DMQS/Il became available. A large account had
spent considerable time coding applications in DMQS/I. MDQS/II is incom-
patible with MDQS/I, necessitating substantial rewrite. Support for MDQS/I
was dropped.

e Customers cannot transfer software should they sell an earlier, purchased
Honeywell system. The new buyer must contract directly with Honeywell to
procure software. Charges are expensive.
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Why A Prospect Should Buy An 1100/40
Over A Honeywell 66/80

1. Higher Performance CPU — An 1100/40 CAU will generally outperform a 66/80
CPU by at least 20%. A 66/80 customer may have to upgrade to a 66/80 MP while
an 1100/41 customer may have sufficient processing capacity to avoid an up-
grade.

2. More Growth Potential — An 1100/40 can be configured to include up to 1,5673K
36-bit words of main store whereas a 66/80 can support 1,048K 36-bit words,
maximum,

3. Superior Multiprocessor Implementation — 1100/40’s ‘‘tightly-coupled’” MP
design offers both performance and failsoft benefits over Level 66's ““master-
slave”” MP design.

4. Scientific Processing Performance — FORTRAN based processing on Level 66
models is weak relative to 1100 series.

5. 8405 Fixed Disk — No high performance fixed disk is available with Level 66
systems. Such disk can substantially improve performance when configured as an
operating system storage facility or backing store.

6. High Volume I/O Support — A single IOAU can sustain the data rate of 4—IOM’s,
or 16MB/sec.

7. 8450 Disk and 6250 bpi Tape — Honeywell has yet to announce support for
peripherals with capabilities comparable to the 8450 and UNISERVO 30. Honey-
well does, however, have the potential to acquire comparable peripherals via
Computer Magnetics, a company jointly owned by CDC (2/3) and Honeywell
(1/3). Anouncements are anticipated in the future,

8. Hardware Supported Reentrancy — 1100 series multbanking design accommo-
dates reentrant code use, thereby ensuring efficient main store utilization. No
comparable mechanism exists in Honeywell’s Level 66 systems. Moreover, GCOS
offers no software based support for reentrant code.

9. DMS/1100 — Level 66 customers can use TOTAL or IDS II. TOTAL lacks the full
functional support offered by DMS/1100. IDS |1, a full featured CODASY L based
data management system, will be a viable DMS/1100 competitor when develop-
ment is fully completed, sometime in 1977,

10. One Price Service — All 100/0S programming aids, including compilers, applied
software such as DMS and TIP, and some application packages are provided
without additional charges. Sperry Univac’s visible pricing policy enables custo-
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