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1. INTRODUCTION AND EXECUTIVE SUMMARY

1.1 SCOPE. This is an interim report documenting the findings of an Amy
survey to identify the U. S. Army Defense Systems computer resources require-

• ments for the 1980’s time frame. It is an interim report because It covers
• only an Initial group of twenty computer-based systems of an estimated total

of 120 to 140 Army Defense computer-based systems. That data combined with the
data in this interim report will comprise the final report on the computer
resource requirements for the 1980-1990 time frame.

1.2 OBJECTIVE. The objective of this survey is to determine the Ii. S. Army
Defense Systems computer embedded resources requirements (hardware/software)
with respect to time and to collect Information describing current and proposed
Army Defense computer-based systems and how they Interface on the battlefield.

1.3 APPROACH. The approach taken to satisfy the survey objective is identi-
fied In the following subparagraphs.

a. Idertify the Army Defense computer-based systems in various stages of
the li fe cycle; such as , Conceptual Phase, Validation Phase (Advanced Develop-
nent), Engln~ering Development Low, Rate Initial Production (LRIP) or Limi ted
Procurement (LP) , Full Sca le I’roduction and Deployed.

b. Define the major computer resource elements (hardwa re/software) for
which the information is to be collected . Data on computer resource elements
were collected as shown in paragraph 1.4.2 and as further broken out In Section

* 3.

c. Develop a questionnaire to be employed in personal interviews wi th
Army Defense computer-based system developers. The questionnaire Is to be used
as a guide for the interviewer.

d. Conduct personal interviews .

NOTE - In many cases , the data obtained may be based on est imates only
(both th~~T~terviewee’s and/or the interviewer’s).

(1) Conduct personal interviews wi th Army Defense computer-based system
developers, starting with those consulted in developing the Military Computer
Family (MCF) application requirements.

(2) Conduct personal interviews wi th other Army Defense computer-based
system developers/planners to supplement th~ data obtained above.

e. Collect, analyze, and compile the d(tta obtained in the above interviews .
e Data Is siminarized and presented in graphlc~l, tabular , or matr ix form. Systems

are described by a series of annotated diagrams indicating system configuration,
Interfaces with other systems, deployment within the division or corps , partici-
pation In closed loop systems, and communications requirements.

f. Prepare Interim Report . The results obta ined from this computer resources
requirements survey are doctinented in this interi n 

report.1
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1.4 SUMMARY

1.4.1 Co~~uter 8asedSyst s

For the initial survey, it was decidi d to concentrate on the Fort Mov~outh area .This resulted in SDC conducting twenty interv$ew~ from 17 May 1977 to 31 August1977. The systems interviewed are sPown in Table 1-1. (NOTE - Table 1-1 Isprovided under separate addenthmi.)
In selecting which system to Interview, It is Important to consider where thesystem appears in the system acquisition cycle as shown In FIgure 1-1. SystemsIn the conceptual phase are very loosely defined and highly subject to changem d  therefore are not apt to provide accurate and rell.ble data. In the Vali-dation Phase (Advanced Development Model) and even more so In the Ful l Scale De-velopment Phase (Eng ineering Development Model), the information obtained ismuch more accurate, more reliable, less subject to major changes, and mc’rereadily available. Systems that are deployed tend to provide good technicaldata but have little need for computer resources Into the 1980’s unless a majorretrofit or upgrading Is beIng plann d. It Is therefore best to select systemsIn the Val idation Phase (AD models) cr the Ful l Scale Development Phase (ED orIP/IRIP models).

• Ninety-fiv~ percent (95%) of the systems covered in this interim report fal linto that category. i.e., 25% AD models, 40% ED models, and 30% IP/IRIP models.This Is shown in Figure 1-2. Another point to consider Is that In the Validationphase there may be a competitive “shoot-off’ between two or more developers.In this ca;e, one system version may be selected as the “sample” since It maybecome quite involved and confusing to attempt to report on more then one version
~; of the sam~ system.

TABLE 1-1. LIST OF_TWENTY __ CIED

(Pie information contained In this table is classifi ed FOR OFFICIAL USE ONLYand is contained in an addendum to this report.
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1.4.2 Computer Resources. The major computer resource elements are broadly
categorized into two groups - hardware and software. The computer hardware
resources are computer (CPU , main memory, and input/output), secondary memory ,

• tertiary memory, printers , display dev ices , and i ntelligent terminals . The
computer software resources are functional support software, general support soft-
ware (general support services), operating system services, post deployment
support software, and applications software. The above hardware and software
computer resour...e elements are further broken out and defined in Section 3.

1.4.3 Interview Process. The interview process Is detailed in Section 4
of this report. Basically, the steps in the interview may be briefly suni~arizedas fol 1ows -

* Initial personal contact is made prior to the actual interview

* The interviewer and the intervieweE prepare for the interview

* The actual interview is conducted

* Post-interview research Is made to finalize the questionnarie
and extract data required for later ana lys is

* PMO review cycle (optional)

1.4.4 Computer Resource Requirements (FY 1978—FY 1990). The total computer
hardware resource requirements (FY 1978 - FY 1990) are presented in Section ~

.

for the initial systems and in Section 6 for the total number of systems (c~~puterrequin’ments only).

The followi ng observations are very apparent after reviewing the data collected
• for the initial twenty systems with respect to computer hardware resource recuire-
• ments .

a. The requirement for MAX! computers is minimum - in this case, non—existent .
MIDI and MINI configurations are being employed . There is a very large require-
ment for MICRO computers , being used in some cases as the prime computer itself
In smal l portable or airborne systems and as supplemental computers within systen.
components , i.e., sensors , data terminals , displ~ys, etc.

b. Secondary memory requirements are being l andled primarily by disk storage.
The need for drum storage in the twenty systems 5 urveyed is non-existent.

c. Tertiary memory is being satisfied primarily by cartridge type tape
drives . There is only minimum use of reel and cassette units .

d. The majori ty of the printer requirements are being met through the use
of either low-speed or medium-speed printers . There was no requirement for Hgh-
speed printers in any of the twenty systems surveyed .

5
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e. The need for displays Is very conmion. Requirements are for all sizes(sRal) screen, medium size screen, and large screen). The demand for inter-active features and graphics Is also apparent In the twenty systems surveyed .
f. Most of the reqt4lrements for intelligent terminals are of the portable,i .e., small , l ightweight , hand-held , man-pack type.

The above sunmiary of the .omputer hdrdware resources requirements for the 1980’s(ba ;ed on twenty Army system;) Is shown n Table 1-2 and Is broken out on a per-yea basis in Tables 5-1 through 5-~ in Section 5 of this report.
A r?view of the computer software resource requirements as Indicated on the twentysystem questi onna i res shows the followi ng characteristics:

a. The majority of the systems interviewed are using mechine oriented(as sembly) language (MOL), or some combination of MOL and a higher order language(H CL ) for the applications software. Only 15 percent of the systems Intervieweduse 1401 exclusively.
b. The size of the appl ications software Is under 10,000 source statementsfor 37~ of the systems; 1O-100J( for 53%; and over lOOK for 10%.
C. Forty percent of the systems surveyed could not specify the cost forthe development of their applications software. The remainder estimated thecost per instruction as shown below:

lip to $25 (15 percent of the systems)

$25 to $50 (25 percent of the systems)

$50 - $100 (20 percent of the systems)
d. Most of the systems (greater than 50 percent) use Functional SupportSoftware consisting of simulators , assemblers, comp ilers , and debugging aids.
e. Sixty percent of the systems reported that batch and interactive sourcelanguage editors were the ~nst cornonly used General Support Software. However,forty percent of the systems answered “unknown” on the entire subject of General• Supoort Software.

I’. By far, most systems (75 percent) use a real-time operating system.
g. Most of the post deployment support software falls into two groups: *fault detection and Isolation , and diagnostic programs. Fifteen percent of thesystems answered “unknown” on th is subject.

• Graphs representing the data collected with respect to the computer software• resources requirements are further defined in Figures 5-1 through 5-7 in Section5 of this report .

• _ _
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1 .5 REPORT ORGANIZATION

This report Is organized in seven sections . SectIon 1 Is the Introduction andexecutive siausary providing a brief description of the scope, objective, approach,and an overview of the Army Computer resources requirements for the 1980 s.
Section 2 IdentIfies the initial set of computsr.ba,ed systems that comprisethis Interim report and their ~cquisition life cycle status .
Sect Ion 3 defi nes the major computer resource elements (Mrdware/softwa re) forwh1i~h Information was collected .
Section 4 descri bes the questionnaire employed In the personal interviewswl tt Army Defense computer—basod system developers . In idditlon, this sectionprovides details of the lnterv ew process.
Section 5 provides the results of an analysis performed on the data compiledduring the interviews . The da~a Is presented In tabu lar and graphical form.
SectIon 6 extends the results I resented in Section 5 (the InitIal 20 systems)to estimate the computer resource requirements for a total of 130 systems.
Section 7 contains a copy of the actua l questionnaire used In tP~e surveys .

•
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2. COMPUTER BASED SYSTEMS

2,1 INITIAL SYSTEMS. A list of twenty-three Army Defense computer-based
systems was established and twenty-three interviews scheduled . The list of
scheduled interviews is shown in Table 2-1 along with the acquisition status of

~
• each of the twenty-three systems. The list of twenty-three scheduled Inter-

views was reduced due to two interviews (#6 and #7) being cancelled by the
Interviewee and not rescheduled at this time. The remaining twenty-one sche lu led
Interv iews were conducted and the twenty-one completed questionnaires submitted
~o CENTACS. However, this Interim report will cover only twenty systems
since one system was terminated a few weeks after the interview was conducted.
The list of the twenty Initial systems making up this interim report is shown
in Table 1-1 (see separate addendum to this report for Tables 1—1 and 2-1.)

TABLE 2-1. LIST OF TWENTY-THREE SCHEDULED INTERVIEWS

The Information contained in this table is classified FOR OFFICIAL USE ONLY
and is contained In an addendum to this report

2.2 TOTAL SYSTEMS

An attempt was made to estimate what the total U. S. Army defense systems computer
resources requirements will be for the period FY 1978 to FY1990 , That Is , if
all the data were now available as a result of all system surveys (rather than
only the inl • .Ial twenty in this interim report), what would the final report
Indicate?

1~ accomplish this estimate , the starting point was the DARCOM list of 134 systems
entitled “Inventory of Computers in Army Defense Systems1’. The list was received
on 23 March 1977 and lIsts 134 systems . The list was scanned -, eliminating systems

• 
that either: are already covered In this interim report , are duplicates , are coin-
pletely unknown. are not applicable , or are studies - not systems. This resulted

•
• in reducing the list from 134 systems to 92 systems. The 92 systems are shown

in Tables 2-2a through 2-2j, In accordance with their major functiona l category
(see addendum to this report).

T~iese 92 systems were then reviewed to estimate (based on their assumed miss ion ,sistem size , and deployment structure ) the size and quantity of computers that
would most likely be used , I.e., MICRO . MINI , MIDI , and MAX I . This resulted in
t~ie computer quantities shown in Table 6- 1 based on a tota l of 112 syStems
( the initial 20 plus these 92). The MAX I computer category Is not Included since

• i ts use was too insignificant to consider.

T!~is estimate for 112 systems is onl y an initial count and should be modified
• b.~sed on two assumptions . First -, it should iot b~ assumed that the OARCOM list

wiich provided the basis for the above initial estimate is complete . Therefore.

9
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It was decided to increase the initial estimate by 20 percent. This resulted
In the revised estimate shown in Table 6-1 for 130 total systems
(92x1.2 + Initial 20).

The econd assumption Involves the use of multi-computers within systems; that
is , due to operational constraints or reliablllty/availabllity requirements,
certain systems may require either multi—computer operation or duplex (back-up)
configurations. Reviewing the data collected for the Initial twenty systems
shows that multi-computers within systems occur mostly In the MINI and MID!
class . Furthermore, the data collected indicated that 10 percent of the MINIs
and 40 percent of the MIDIs wer.~ being used in a multicomputer or redundantnode. The second assumption wa~. to assume that approximately the same resultswould occur for the remaining systems yet to be surveyed. This resulted in the
revised estimate of computer qu~ntities as shown in Table 6-1 for “130 Adj”systems.

The Information conta ined in the fol1owin~ tables is classified FOR OFFICIALUSE ONLY and Is contained in an addendum to this report:

a. Table 2-2a - Field Artillery (FA) Systems

b. Table 2-2b - Close Air Support (CAS) Systems

c. Table 2-2c — Air Defense (AD) Systems

d. Table 2-2d - Co~a~nand Systems

e. Table 2-2e - Electronic Warfare (EW) Systems

f. Table 2-2f - Intelligence Sys ems

g. Table 2—2g - Maneuver Systems

h. Table 2-2h - Logistics Systems

1. Table 2-21 - Coinnon Systems

j, Table 2—2j — Miscellaneous Systems

• I
-- ---••———-—
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~I . COMPUTER RESOURCES. In general , computer resources refers to the totality
of computer equipment , computer program, computer data , associated documenta-
tion , personnel , and suppl ies (reference DOD Di rective 5000.29). Specifically,
this survey addresses computer resources as contained within two broad areas:
I .e. ,

* Hardware Resources (paragraph 3.1)

* Software Resources ( paragraph 3.2)

3 .1 Hardware Resources. Computer hardware resources covered in this strvey
cons ists of the followi ng electronic equipment:

* Computer (paragraph 3.1.1)

* Secondary Memory (paragraph 3.1.2)

* Tertiary Memory (paragr~ph 3.1.3)

* Printers (paragraph 3.1.4)

* Display Devices (paragraph 3.1.5)

* Intelligent Terminels (paragraph 3.1.6)

* Other Peripherals (paragraph 3.1.7)

Each of the above equipments Is further broken down into sub-categories as
• Identified in the fol lowi ng paragraphs (3.1.1 through 3.1.6)

In Section 5 of this report, the above hardware resources requirements are pre-
sented as quantities required per year for the years FY 78 through FY 90.

3.1 .1 Computer

The computer, embedded wi thin each system being surveyed , is basicall y a device
that Is capable of accepting information, applying prescribed processes to the
i nformation , and providing the results of these processes. In this survey , the
computer is considered to consist of the Central Processing Unit (CPU), the Input/
Output Unit (IOU) and the Main (primary) Memory Unit (MMU).

• 
The computers surveyed were partitioned into four categor ies , i.e., Micro, Min i ,• M d I , and MaxI. The distinction between the categories is defined in figure 3-1.

In general , Micro-computers will have 4, 8 or 16-bit word lengths and relatively
• long execution times. The 4-bit micro is mainly used to handle very small pro-

cessing functions , like those performed by a ca1cula~or or a small on—l ine in-
strument. The 8-bit general purpose micro Is the most widely used type in micro -
computing systems. The 16-bit micro resembles a mini computer and may be some-

• what regarded as a lower cost minicomputer. In function and structure, the micro-
computer Is sim ilar to the minicomputer with the main differences being price,
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size, speed of execution (less than 100 K0P ) and computing power.

Minicomputers usually have wo rd lengths of 18-bits or less (but may vary from
8 to 24-bits) with 16 bits being the most comon . Processing speed is In the
range of 200 to ~OO KOPS.

Midi computers use 24 or 32-bit words and are usually far less expensi ve than
the Maxi and fr~quently out-price and out-perform the mini by delivering muchhigher throughput at comparable prices . As defined here, the midi is not a
widely used group, as is the mini-computer group .

A inax i computer is what is more comonly known as a large scale computer (system)
typically characterized by large main storage and secondary storage units ,
high speed computation (> 600 KOPS), many input-output channels, and several
periphera l devices (displays, printers , etc.). Word length is typically equal
to or greater than 32 bits .

The cri teria for assigning a computer to one of the above four categories (micro ,
mint , midi , and maxi) was established in accordance wi th three factors; word
size , processing speed, and 1977 size. FIgure 3-1 shows the “general guidelines ”
that were applied . The determination for KOPS was taken from Rein Turn ’s”Com-
puters in the 1980’s” as the reciprocal of ( . 7  x Add Time + .3 x Multiply Time)
x 1000, i.e., KOPS = 1 where t and t are in microsecond

7~t + 3 t  ADD mul t
ADD MULT

3.1.2 Secondary Memory. Secondary mem’ry represents storage facilities di-
vorced from the computer itself but holding information in the form required by
the computer. It is under the control of the computer but the data to be operated
upon must be transferred from secondary memory to internal (main) sto rage before

• operations co~nence and the data is usually returned to secondary storage afteroperations are completed . Secondary storage devices usually have larger capaci-
ties and slower access time than internal rrnt in storage (but not as slow as ter-
tiary storage. - paragraph 3.1.3). The most conunon forms of secondary memory
used in Army systems today is the magnetic di sk ~ihich provides very large storagecapabilities at a cost somewhere between drum and magnetic tape with cost-per-
bit generally lower than drum and higher than tape. The magnetic disk memory
is second only to magnetic tape in its use for st3ring large quantities of infor-
mation. Disk memory systems may be categorized by their storage capacity , i.e.,
small (up to 20 Mega-Bytes), medium (20 to 100 Mega -Bytes) and large (over 100
Mega-Bytes),

• • 3.1.3 Tertiary Memory

Tirtiary memory refers to a “third level ” of stor tge, i.e., a level of storage
• twice removed from the main storage level ard onc~ removed from the secondarystorage level . Tertiary memory is usually haracterized by a relatively longer

access time compared to secondary memory anc especially with respect to main
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or primary memory. The ‘nest co~mion example of tertiary memory is magnetictape storage. -

In this computer resources requirements survey , tertiary memory is partitionedinto three categories; cassette, cartridge, and reel with typica l storagecapacities of 10, 20. and 160 Mega-Bits respectively.

Cassette units are suitable for use In a wide variety of peripheral applications
and as convenient substitutes for paoer tape punches and readers. They are
simple, small size , low cost , and easy to maintain. They are used where relatively
l ow-volume (typically 10 Mega-BIts) •lata torage is required .

Cartridge units are used where highe ’ storage capacity (typically 20 Mega-Bits,
and greater reliability are required ThE se units approach the recording density
of typical reel—to—reel units , have ‘he convenience of a snap-in recording media,
and are much less expensive than the large conventional ‘i-i nch wide , 10½-inch
diameter open reel type coml’uter tapt~ systems. Cartridge units have a good per-
formance/price ratio,

Reel-to-reel units are used where high-volume data storage (typically 160 Mega-.
sits) Is required. Generally, the reel-to-reel units provide about 16 times as
much data storage as a cassette unit.

3.1 .4 Printers

Printers provide the human-readable hard copy of computer data but since they
are typical ly electromechanica l , they are neither as fas t nor as rel iable as most
purely electronic apparatus . The most conuno n impact printers are generally of
the bar (or wheel ) or chain (belt) type. Non-impact type printers provide im-
proved reliability and quieter operation but do not provide multiple copies ,
frequently use less readable fonts , and generally use more expensive paper. An
example of a non-Impact printer is the matrix printer. e.g .. 5x7 dot matrix,
where character like configurations of dots ire printed through the proper selec-
tion of matrix points rather than throuqh the selection of type faces. These
non-impact matrix printers may be electrostatic, electromagnetic , or thermal
types .

Regard less of lm~*ct vs non-~~~act , the iwinters surveyed were .rouped into
three broad speed related cateoories , i.e.; low speed , 10 to 30( 1pm (e.g.,
teletype models 33 and 35 at 10 ..haracters per second and 72 ch rac ters per line) ;
medium speed, up to 1000 1pm (72-132 characters per line) , and ~igh speed opera-tion at speeds equal to or greater than 1000 1pm (72-132 charac .ers per line.

Low to Med i um speed printers are generally of the “serial” type in which only
one character is printed at time, similar to an electric typewr ter or tele-
printer. Medium to high speed printers ~nay b? the “line printer” type where the
printer is capable of simultaneously printing one line of chera~.ters across apage (typically 72 to 132 characters/line) as continuous paper ~dvances l ine by

• 
~ line In a direction past type bars or a type cylinder (drum) that contains all

characters In all column positions . Very high speed printers may be of the
“page printer” type which compose a full page of characters before printing the
page (up to 132 columns or more).
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Whenever possibl e, the computer resources requi rements survey attempts to
identify the printers along the general characteristics described above,
either by notes on the questionnaire itself or by stating the manufacturer/
model number or the military type designation.

3.1.5 Displ ay Devices

Computer-driven alphanumeric and graphic displays are a key element in a
large variety of comand and control systems not only in air defense applica-
tions but also in antisubmarine warfare, ground and air traffic control ,
strategic systems , and weapons control. The display system is generally

• configured around the type and number of viewers or operators.

This survey excludes s imple numerical readouts , i.e., LEDs , liquid crystals ,
incandescents , gas discharge units , etc. These are des igned primarily to
portray numerical values (used singly or in assemblies).

The survey considers full alphanumeric devices that can display all 26
alphabetic characters, 10 numerics , and up to 28 punctuation marks or other
symbols. These displays are usually ASCII - or EBCDIC - compatibl e and
generally display up to 1000 characters. Displays that fall into this
category include cathode ray tube (CRT) displays and flat panel displays .

Cathode ray tube displays provide a good visual interface at moderate cost
when the amount of data to be viewed at one time is relatively large and
the user desires page-like reproduction. These displays use straightforward
extensions of basic CRT technologies. Color adds a further dimension to
computer-generated graphics displays .

Most flat-panel displ ays are constructed by depositing electrodes or devices
on a substrate fabricated from stable materials such as glass or ceramic.
Flat panel displays are now being designed to become a part of many display
systems , perhaps even replacing the CRT in some applications.

The plasma panel display may bridge the gap between presently used CR1
displays which are limited to a maximum of 25 to 30 inch diameter and the
6 x 8 foot and larger wall displ ay currently based on projection technology.

The display devices depicted in the computer resources requirements survey are
presented in this report according to three groups based on size of display
area. These three groupings are small screen size (up to 12 inches), medium
screen size (12 to 25 inches ) and large screen size (greater than 25 inches).

In additi on, the survey indicates if the displays are interactive , al phanum er ic
only, or al phanumeric plus graphics. Other information concerning each parti-• cular display is included in the questionnaire where this information was able
to be obtained . Where known,the manufacture and model number (or military
nomenclature ) are also provided in the questionnaire .

3.1.6 Intelligent Terminal s

An intelligent terminal is usually, but not always, remotely located from its
host computer and requires a man-machine interface. The intelligent terminal
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iS user prograninable and may not be alterable by the user, I.e., allow
software changes only at the factory, such as burning In a new read-only memory
(RON). Intelligent terminals contain processors (generally Micro-processors)
which relieve the host computer of certain functions by providing such features
as a wide range of editing capabilities , progranmeble transmission codes, limited
data computational capability , automatic error detection and correction, etc.
In some cases, Intelligent terminals are grouped Into two categories; Hportablell

-

• (i .e., typically under ten pounds , handheld , man-pack, etc.) and “console ”
(possible inc l uding CRIs , printer , keyboard s, or other devices). An example
of the portable category would be the Digital Message Device (DIi~) and examples,f the console category would be the AN/ IJGC-74 Intelligent Coninunicatlons Terminal
3nd the Tactical Computer Terminal (TCT).

3.1.7 Other Peripherals Devices

The computer resources requirements survey considers all computer periphera l
devi es not included in paragraphs ,~.l.1 through 3.1.6 in a category labeled as‘other’s . This group contains such (omputer peripherals as paper tape readers.
paper tape punches , keypunch machines, plotters , card readers, card punches,
consoles , non-intelligent terminals. etc . These devices, If they exist within
surveyed systems are documented In t•he questionna i re itself but are not discussed
in this report.

3.2 SOFTW ARE RESOURCES. Computer software Is a combination of associated
computer programs and computer data required to enable the computer equipment to

• perform computationa l or control functions (reference DoD Directive 5000.29).
This section of the Computer Resources Requirements survey addresses computer
programs; specifically, those associated with the following:

o Functional Support Software (paragraph 3.2.1)

o General Support Software (paragraph 3.2.2)

o- Operatinq System Services (paragraph 3.2.3)

o Post Deployment Support Software (paragraph 3.2.4 )

0 ApplIcations Software (paragraph 3.2.5)

Most of the above softwa re grow ings deal with support softwa re, i.e., that
software used for producing, mod ify ing , analyz ing , and testing a computer-based
system. These software groupings are further broken down into sub-categories
as identified in sub-paragraphs 3.2.1 through 3.2.4.

3.2.1 ~~nc io~~1~~~pp~~~ Software

Functional support software is that software that provides direc t support to
such major software development activities as the following :

a. Translate user needs into functional system requirements and allocate
those functions to hardware, software, firmware, and peopl e.
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b. Develop functiona l design specifications .

c. Design the software and the requirements specifications.

d. Design and construct system acceptance test scenarios , drivers , and
monitors .

e. Produce unit-tested software modules in accordance with the require-
ments specifications.

f. Integrate and test the unit-tested softwa re modules in accordance
with interface and subsystem specifications to validate the total system.

g. Rece i ve , eval uate , and control engi neer i ng change requests and
distribute configuration control l ed systems to the users.

Examples of functional support software are discussed in the following
subparagraphs;

3.2.1.1 Simulators . A general purpose simulator allows a user to
construct a computer model of a real or proposed system and to perform simu-
lation experiments to determine the behavior of the mode l under various opeta-
tional conditions.

A computer system simulator has basic building blocks that represent real
computer system components whose modeled behavior approximates the throughputs ,
capacities and access times achievable on the modeled equipments .

3.2.1.2 Data Base Design Aids. Data Base Design Aids are used to assist
data base designers in grouping data elements into logical record classes and
in determining the relationships among logical record classes implicit in either
the nature of the data or the usage of the data .

3.2.1.3 Testing Aids. The types of testing aids that support the con-
struction of system testiiig include:

a. Test Data Generators that create data files for testing and validat ing
computer programs .

b. Test Data Auditors that compa re data files against specifications
and produce reports of discrepancies and/or compliance.

c. Test Case Design Advisors that analyze programs written in a high
level language and present the results of that analysis in a form suitabl e to
assist test case designers in the selection of test data .

d. Test Instrumenters and Anal yzers , i.e., instrument modules under test
so as to collect data characterizing the behavior of the module.

17
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3.2.1.4 Assemblers. Assemblers allow programs to be coded in a symbolic
lan iuaqe in which statements generally correspond to a single machine instruction .

3.2.1.5 C~~p1lers . Compilers are used to translate programs written in
a h gh leve l language into either relocatable object code acceptable to a linker
or .ssembler.

3.2.1.6 Linkers . Linkers combine the text produced by separate Invocations
of i ompilers and assemblers (“obje t modules ”) into executable code strings
(load modules” or “core images”) that can be loaded into the computer’s ma in
stor age and executed withoat further pre-processing.

3.2. 1.7 p~~g Mis. Debugging aids are used to assist the progrananer
in  ‘ocating the sources of program errors that have been discovered during unit
tes~ ing , u s u a l l y by giving some control over the execution of the module under
tes that is external to the normal program code .

3.2.1.8 Performance Monitors . Performance monitors assist the prograniner
in ~uantifying the resource consumption characteristics of a program and in
isolatin g performance-critical areas.

3.2.2 General Support Softwa r~J~eneral Support Serviceil The prima ry
fun tion of general support s~Ttware (general support ser~ices) is to provide
a fr amework of coninon services that will allow the outputs of the functional
supp ort software (paragraph 3.2.1) to be stored, retrieved and Inter-comunicated.
The following subparaqraphs present examples of software that provides general
support to all software development activit ies .

3.2.2.1 Data Base Ma,~~~~~it S~stein. A data base management system
allows the user of a computer system to~~eflne the contents of and the logicalrelationships between collections of data i tems that represent some usefu l
abstraction of a real-world phenomenon without being concerned with the
physical mechanics of st.orinq , locating , and retrieving i tems or groups of
Items.

3.2.2.2 Text Processin~~Systems. These systems a ll ow the ma intenance
of printed documents in machine readable form. In addition to the actual
printed text of the document , the machine readable file generally contains
control statements that speci fy the format of the finished document in terms
of spacing, indentation . ptgin .r ion , titlin g , and justification.

3.2.2.3 Edltors L Sot~rce La n~~a1e. Ed itors are programs that allow the
user to add , dilete, replace anTalter the contents of individual data records
within a file. They may te divided into interactive editors thdt are designed
to be used in an on line , time-sharing mode, and batch edi tors that take their
coninands from control cards in the input stream.

3.2 .2.4 So~~/Merg~. This utility allows the user to rearrange the order
of the logical 1’ecords Tn one or more inpu t  files so that the records of the
resulting output file are in order specified by the collating sequence of a
series of one or more fields in  each record.
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3 . 2 . 2 .~ Docun~’nt~tion Aid s . ilocuinentation aids assist in the p~epa rati on
and maintenance of iocumentation about the ~odules of a system . Aids u~ st rele-
vant to a program development environment inc l ude text processing s~~tenis , flow-
chart construction languages and automatic flowcharters.

3.2.2.6 Information ~etrie~al Systems . Information Retrieva l System s
are tlenera 1 pu rpose app) i ~at i on programs opera ti no o it hor on— line (interactively
or in the hatch hat interpret user request s to locate and display information
that is storeti rither withi n a structured datab ase or withi n separate f i les.
These systems can be ~lassi f ied either as query languaoe systems or as report
writers .

3.2.2 Cenera l Support Software ~~~~~~~~~~~~~~~~~~~ The primary
function of qeneral support software ¼qenera l support services ) is to provide
a framework of coninon services that will allow the outputs of the functional
support software (paragraph 3.2.1) to be stored , retrieved and inter-convnunicated .
The fol l owing subparagraphs present examples of software that provid es general
support to all software development activities.

3 . 2 . 2 . 1  Data Base M a~ement~~~stem. A data base management system allows
the user of a computer system to define the contents of and the logical relation-
shi ps between collections of data item s that represent some useful abstraction
of a real-world phenomenon without heinq concerned with the physical mechani cs
of storing , locating, and retrieving items or groups of items .

3.2.2.2 Text Process n~~ y~tems. These system; allow the maintenance
of printed documents in machine readable form. I, addition to the actual printed
text of the d cument, the machine readable file generall contains control state-
ments that sp~cif y the forma t of the finished doc~nient in terms of spacing ,
indentation , ~aqination . titlin g , and justification.

3.2.2.3 Iditors . So~~~~~~~ua~~. [d i tors are programs that allow the
user to add , delete , replac e and al ter the contents of individual data records
within a file. rhey may be divided into inter active ed i tors that are designed
to be used in an on line , titne- sha rin ] m ode, and batch editors that take their
coninands from control cards in the input stream.

3.2.3 0~eratin~~System Services . The Operating System (OS) Services present
a “virtual mnarhine interface to the Function Support Software (Paragraph 3.2.1)
and the Generm i Support Software (Paragraph 3.2.2) and manages the real systom
hardware. -

The Operating System is a collect ion of superv i sory routines (usually user
transparent) responsibl e for the allocation of system resources among the user
tasks. These ~outines may include memory management , 1/0 handl i ng , logging -,
storage assignment. operator interaction and job schedulin g . Some typical
Operating Sys ems are discussed in the suhparaqraphs below.

3.2.3.1 Basic O~era t~r~_ S~~tems (~OS). The Basic Operating System (BOS)
runs single u~er processes from init iation t termination , may or may not
overlap 1,0 with execution , and provides basic 1/0 support that allows the ut-er
to refer to files symbolically and to read and wri te them without knowing th
hardware details of the I/O Interface. BOS provides basic batch supervisor
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services that contro l normal ~r ’ ~:)normal job teminim , .itio n , job to job transition ,
and operator conmunication . It provides a mini mum base for program development
by supporting at least one language translator and/or 1inker/loader .

3.2.3.2 Multiprogran~ni~~~ p~~~tin S stem (~OS). A Multiprog~ammi1ngOperating System (MOS) provides all of t e services of the Basic Operating
system while supporting the concurrent execution of two or more user jobs by
allowing any special programing considerations in the user job. It prevents
concurrently executing user jobs from accidentally or intentionally destroying
each other or the supervisor.

3 .2 .3.3 Multjprocessor O~er a t in~~Syste in (~lPOSj . A Multiprc~ ’-~sor Operating
System (MP’)S) ~TThws the computin g load to he spread across more than one processor
based on automatic (programed) l oad-level m g  al gorithms or opera tor control , but
does not require special case programing in the user job. Multiprocessor Opera-
tin g Systems include the shared storage . loosely coupled , and networked types.

3.2.3.4 e•- r p e r a t i ystemsJjSO~j. A Time-Sharing Operating
system (TSOS) is a variant of the mn u lti proqraming operating system in which
system resources are allocated to user jobs in such a way that all .‘obs appear
cO progress at the same rate . In addition , users are allowed to “imteract ” with
and receive output from their jobs via terminals. Such systems are optimized
for response rather than throughput or equipment uti l ization .

3.2.3.5 Real-Time~~p~rati Systems T . Real-Time Operating Systems
(RT OS) allow user jobs to be executed within specified short time limits.

3.2.3.6 Virtual Machine Monitor (yMM). With a Virtual Machine Monitor
(V MM), the operating system presents an interface to the user program tha t
makes it appear that the program is e:~ecuting on a target computing system.Execution of the user program under control of the VMM must be identical to
ts execution on the target machine with the exception of timing dependent

code. In general , the VMM must emulate the architecture with sufficient care
such tha t the user program cannot discover (except through timin g ) whether it
is executing in the target or virtual “achine .

3.2.4 Post Deployment Su~pp~rt Software. Post-deployment support software
is that software that provides direct maintenance support (both hardware and
software) to the deployed ccn~puter system. Examples of some common types of
post-deployment support software are discussed in the fol l owing subparagraphs.

3.2.4.1 Fault Detection and Isolation. A fault detection and isolation
package consists of a compr~hen~T.’e set of system chec kout programs capableof recognizing equipment failures and diagnosing the cause to the level of
the smallest field replaceabl e element for each equipment item. Fault detection
and isolation when other functions are not being performeth or as cal led for
by the operator to isolate a detected fault , or to perform testing during non-
tactical operational periods.

3.2.4.2 Dj~~nostic Pro~~ams . Diagnostic programs are designed to aid
In the detection of hardware and software mal functions. Hardware diagnostic
programs provide a means of detecting failures and facilitating rapid el imina-
tion of components demonstrating drastic or ma rginal problems. Software
diagnostics include error statements produced by the executive routine that
tell the prograniner of a spec m r i. error or probl em.
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3.2.4.3 Trap/Trace Routines. Trap/Trace Routine5 are useful software
debugging tools. Traps are halts inserted in object code that, when encountered
during program execution , cause a branch to a specific location (breakpoint) in
a program or sub-routine that facilitates debugging by requesting interrupt for
manual evaluation and/or modification before continuing program execution.

Trace is a debuoging tool that prints or displays a specific set of registers
and/or memory locations as they are encountered throughout the execution of a
program. Program execution is not interrupted , but a trace of the contents of
key variables and registers is provided for later problem analysis.

3.2.4.4 Scenario Generators. Scenario generators are designed to simulate
actual or near-actual system operational conditions . For exampl e, a scenar io
generator may provide for the transmission/reception of messages to/from a system
under test. This function may include ex trac ting messages from a scenar io tape,
determining their time or scheduled transmission to the system under test, trans-
mnitting the message from the system under test.

3.2.5 Applications Software. Applications software is a series of inter-
related routines and subroutines designed to perform a specific task. The cost
of applications program development is directly related to the complexity of
the application , the amount of software tools available, and to the number ol
source statements written.

In this section of the computer resources requirements survey, applications
software was investigated on a per-system basis with respect to:

o its approximate size, i .e. , estimated number of source statements;
and If known , its approximate cost per instruction to produce.

0 its use of machine oriented language (MOL) or some higher order
language (HOL).
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4. THE INTERV IEW PROCESS

The actual questionnaire used for the computer resources requirement; survey
~as developed by System Development Corporation (SDC) and approved by CENTACS.
The questionnaire contains over thirty-six pages w ith fi fty- four questions,
many of which are detailed and somewhat technical in nature. The questions
are arranged In six categories (parts). See Section 7 for the actual question-
aire used .

Part A~~System Description - This se :tion shows a pictorial representation of
t}ce system as las a system profile. A system l evel block diagram is also
Included . Sixteen related questions dealing with the system, its requirements ,
and its acquisition are presented.

Part B S~~tem Interface~Jçoninunlcations - This section highlIghts the external
~yst~~

’Vnter~~ces as ~ 11 as the Internal subsystem interfaces. The coninunica-
tion requirements of the interfaces are also addressed . There are six questions
in this section.

Part ~,_ M4Jpr Computer Resourc e_E1ements_(j1 ardwa~~~ - Part C conta ins s i x teen
questions discussing the hardware characteristics of the computer resources
elements , I.e., processor; prima ry, secondary, and tertiary memory; printers ,
displ ays, intelligent terminals , and other periphera l equipments.

Part D , Majpr Corn er Resource Elements (Softwa r~~ - Part D contains eight
questions requesting data concerned with the computer languages used , govern-
ment regula tions , and support softwar? requirements, including post-deployment
support requi reinents.

Part E~~ ystem Su1~port Activ ity - Thi ; section contains four questions describing
€I~~maintenance support , conf ~qurat1on control, and the communication support
responsibilities.

Part F~ Automated Trainin~ Support Con~puter-Based Sy~tern - This section- d iscuss e6
~We major computer resource elements (hardware & software) used in automa ted —
training support of computer-based system s and devices. There are four questions
in this category.

A letter was issued by DARCOM requesting participation in this survey and the
establishment of points-of-cont.a-t. CENTACS suppl ied SOC with forty-two points-
of-contact. Some of these were contacted by telephone. The purpose of this
telephone contact was to set up a dat~ for the interviewe r to make an initial
Informal personal contac t (not an lnt~rview) with the PM Office, explain thepurpose of the survey , and to leave a copy of the questionna i re for prelimina ry
review and Interview preparation by the PM’s personnel . At this tine , the
in terviewer obtains as much information as possible describing the tystem , e.g.,
fac t sheets , brochures , copies of vlew-granh briefings , etc. This (nables the
interv iewer to better prepare himsel f for the upcom ing interv iew and thus hel p
the interview process to run smoothly.
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After one to two weeks another telephone contac t was made to schedule a
mutually convenient appointment for the actual conduct of the interview itself. - -

-The actual Interview requires from two to four hours depending on the type of
personnel present at the interview and the ex tent of the i r preparedness as
well as that of the interviewer. The average time was found to be approximately
3½ hours.

Since most interviewees were not able to provide all needed information , following
eac h Interv iew the interv iewer ( in most cases ) had to research several mi ss ing
answers to var ious ques tions and develop draw ings, diagrams, etc. from whatever
material could be found and made available. This activity proved to be extremely
laborious and very t ime consum ing but was considered to be necessary in order to
provide an acceptable end product. If this were not done, there would be several
unanswered questions on many of the questionnaires .

Most of the PM Offices requested that they be allowed to review and approve the
finished (completed) questionnaire before it is submitted. This is a good pro-
cedure since It not only gives the PM a chance to see how the finished product
looks in its entirety but also serves as a check on the accuracy of the answers,
both those supplied by the interviewees and those supplied by the interviewer
through his own estimates and/or research efforts. This procedure requires addi-
tional time to complete questionnaires but it is felt that the addition time is
wel l worth the benefits derived from the PM’s final review.

In summary, the interview process breaks down as fol l ows:

a. Initial personal contact prior to actual interview (½ man-day).

b. Time for interviewer to prepare for the interview (1 man-day)

c. Act i-al conduct of the interview (½ man-day).

d. Add tional post-interview research to finalize the questionnaire ,
ask additional questions , extract data , etc. (1½ - 2½ man-days).

e. PMO review cycle (optional )

This allows total of 3½ to 4½ man-days per system or approximately 5 to 6
interviews/surveys per month (22 working days) per interviewer. It should be
pointed out here that this rate of 5 - 6 interviews/survey s per month per inter-
viewer Is based on local interviews involving no travel tine. Future interviews
wi ll require travel and the interview/survey rate per interviewer will necessarily
be somewhat ower.
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~15. COMPUTER RESOURCES RE~JIREMENTS PER YEAR (FY 1978 - FY 1990)

The actual data extracted from Parts C and D of the twenty questionnaires
submitted in summarized in this section, primarily by the use of tables andgraphs.

5.1 COMPUTER RESOURCE RE(~JIREMEP4TS - HARDWARE. The data associatedwith each óT The computer resource hardwere elements Identified In paragraphs3.1.1 through 3.1.6 Is shown In Tables 5-1 through 5-5.

5.1.1 Computer Requirements per Year (rable 5-1). Table 5-1 shows thatthere is a large demand for MICRO computers as system computer in smal l portableman-pack systems and airborne units. They are also being widely used in sensors ,data terminals , displays, control units , etc. For other than MICRO computerapplica tions , the majority of the requirements are for the 14101 and MINI computerconfigurations. Of the initial twenty systems surveyed, there was absolutely norequirement for the MAX ! computer. Thirty-five percent of the systems surveyedused the MIDI computer , 50 percent used MINI computers, 35 percent used MICROcomputers, and 15 percent used a combination of two or more of the above.
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F
Computers FY78 FY79 FY80 FY81 FY82 FY83 FY84

MICRO 312 518 697 4231 6165 4550 5446 
--.4

MINI 26 29 120 129 141 159 153

MID! 35 18 36 53 86 98 98

H-~AxI i

_ -
~~~~~~~~~~

Note: 70% of the twenty computer systems surveyed use core memory (a total of
6368K bytes ranging in capacity from 32K bytes to 2048K bytes).

30% of the twenty computer systems surveyed use semi-conductor memory
(a total of 252K bytes ranging in capacity from 256 bytes to 22K bytes).

_ _T--_ _ _

Computers FY85 FY86 FY87 FY88 FY89 FY90 TOTAL
t ‘ .. - - - - - - -

MICRO 7150 - 15550 5498 50117

MINI 192 192 136 56 56 50 1439

MIDI 1 112 112 88 72 42 850

Tabl e 5-1 Computer Requirements Per Year

NOTE : This tabl e represents actual data col l ected for the initial twenty systems only.
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5.1.2 Auxi liary Memory F’~qu i renients per Yea r (Table 5-2). Table 5-2
shows the requirements per year ~~ThóB~i secondary memory (Disk) and tertiary
memory (Cassette/cartridge/tape-reel). As indicated , there are no requirements
at all for drum storage among the initial twenty systems. Only one system
was found to use drums but since they have definite plans to change to disk ,
their secondary storage requirements were listed as disk. All of the 1,109
disk systems are kss than 16 Mega-Bytes except for 36 units which are 80
?4ega-Bytes.

Thirty-five percent of the systems surveyed have secondary storage require-
irents that are being satisfied by disks. The remaIning 65 percent of the
systems have no requirements for secondary storage.

Seventy percent of the systems surveyed require tertiary storage; 57 percent
satisfying this requirement through the use of Cartridge tape drives which
are being employed In quantity ratios of 12:1 over both reel and cassette
combined .

5.1.3 Printer Requirements per Year (Table 3-3). As shown in Table 3-3,
ther~’ are no requirements for high speed printers (greater than 1000 1pm).Medium speed printers (up to 1000 1pm) are being used 2:1 over low speed (10-
300 1pm) printers . There were no printer requirements at all for 35 percent
of the systems surveyed . The remaining systems we re split approxima tely
50 - 50 between their need for low speed versus medium speed, The number of
characters (columns) per line varies from 33 to 132 but is predominately 80
col umns.

5.1.4 Displ ay Requirements per Year (Tabl e 5-4). There are require-
ment~. for alT sizes of displ ay devices , especially for the small screen
(less. than 12 inches) type. Eighty percent of the systems surveyed require
display devices with approximately hal f spec ifying small screen and hal f
specifying medium size screens . Of those systems having a need for display
devices , 32 percent require interactive displays while 56 percent require
interactive displays with graphics capability . Twelve percent do not require
either interactive features or graphics capability . CRT type displ ays are
used approximately 2:1 over plasma panel .

5.1.5 Intellig~ent Te rn’~na ls  Requirements per Yeajjrabie 5-a. The need
for intelligent terminaT~ is venly divided wi th 50 percent s~~ETfying theneed and 50 percent declaring no such need . Sixty percent of those systems
requiring intelligent terminals state their needs in the portabl e category,
i.e., handheld , manpack , etc. The quantity of portable intelligent terminal s
far exceeds any other type or size by 16.1.

5.2 COMPUTER RESOURCE RI:QUIREMENTS - SOFTWARE. This paragraph discussed
the computer resource siTtware elements as Td~TiTfed in paragraphs 3.2.1
through 3.2.5 and as shown in Figures 5-1 through 5-7.

5.2.1 ApplicatIons Software Type, Size~~and Cost (FIgures 5-1 thru 5-3)As shown in Figure 3-1, most of the systems surveyed (60 percent) use Machine
Oriented Language for the applications software, while only 15 percent use a
Higher Order Language (HOL). Those systems using HOL reported using TACPOL ,
CMS-2, FORTRA N II, JOVIAL and ATLAS-EQUATE.
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Auxiliary Memory FY78 F Y 9  FY80 FY81 FY82 FY83 FY84

Secondary Memory

Disk-Smal l 34 17 67 58 81 102 98

Disk-Medium 2 3 1 6 6

Disk—Lar ge
-

~~~~~~
--—--

~~~~~~~~~~~~~~
-

~~~
—

~~- - - a

Tertiary Memory

Cassette 8 9 31 51 30 20

Cartridge 
— 

140
4 

42 128 405 766 520 359

Reel 8 8 19 - .  24 - - 

~~~~~ 
20 — ______

NOTE : This table represents actual data collected
for the initial twenty systems only.

I
Aux iliary Memory FY85 FY86 FY87 FY88 FY89 FY90 10TA1

Secondary Memory

Disk-Small 154 154 146 56 56 50 1073

Disk-Medium 6 6 6 3b

Disk-Large

Tert iary Memory

Cassette

— 

Cartridge 384 384 288 288 168 3872

Reel 20 20 20 1t~7

— — — p _-___ p

lable 5-2 ~\uxiliary Memory Requirements
‘er Year
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_____ Frin!ers FY78 FY79 FY80 FY81 FY82 FY83 FY84

1 w  Speed 47 26 82 80 160 135 77

?‘edium Speed 27 84 239 576 554 141 54

I ~~ Speed — - - - - - - - — - - 
-__________

-_______ _______ _______ _______ _______ 

~
- —.

NOTE: This table represents actual data collected
on the InitIa l twenty systems only.

I rinters FY85 FY86 FY87 FY88 FY89 FY90 TOTAL

low Speed 79 79 
— 

75 75 45 960

fledluin Speed 
- — 

90 90 66 
________ ________ ______— 

1921

- 
l!igh Speed 

_______ ________ ________ ________ _______ ________ ____________

Table 5-3 PrInter Requirements Per Year
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_ _

Displays FY78 FY79 Y -30 FY81 FY82 FY83 FY84

Small Screen 
— 

113 257 5)9 853 807 172 7

Medium Scree~ 34 6 37 28 77 118 150

Large Screen 4 2 14 3 26 56 56 
—

_ “ : ~~~~i~iii 
_ i _ _ 

- - -~~~~~~~- .- -  _ _

NOTE:
Small Scre n Displays - 44% are interactive and 22~ provide graphics.
Medium Scr~en Displays : Al l are interactive and 75% prov ide graphics.
Larqe Screen Displays : All are interactive and provide graphics.

Displ ys FY85 FY86 FY87 FY88 FY89 FY90 TOIAL

Small Screen 2718

Med ium Scree i 204 204 172 92 { 7 7  50 1249

Large Screen 56 56 56 50 50 50 470

NOTE: This table represents actua l data collected on the initial twenty systems nl)

Table -4 Display Requ i rements
Per Year

t
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Intelligent Terminal FY78 FY79 FY80 FY81 I FY82 FY83 FY84

Po~tab1e 213 282 374 3420 5115 2880 2500

Console —

~~~~~~~~ 

— 22 16 ii 
~~~~~~~~~ _____

— — -

NOTE : This table represents actual data collec ted
on the in~tial twenty systems only.

Intelligent Termina l FY85 FY86 FY87 FY88 FY89 TOTAL

Portable t 3100 7300 2550 50 
- 

50 50 27884 
-

- —  .— - - - - -—  - --- — __________ ______ ________

~~Gonsole

J 

146 ~ 6 

_  

700

Table 5-5 Intelligent T~rm1nal Requirements
Per Year
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Figure 5-2 shows that 53 percent of the systems surveyed reported that th~size of their applications software (number of source statements) was in the
range of 10K to lOOK. Only 10 percent exceeded this flyure whIle 37 percent
were below this range.

Cost per instruction varied among those systems that replied to this question
(40 percent of the systems surveyed could not answer this question). Fifteen
percent of the systems that did respond to this question stated the cost per
instruction as under $25, 25 percent stated $25 - $50, while another 20 per-
cent indicated the $50 - $100 range. (See Figure 5-3).

5.2.2 c t i w l p p o r t S ftwa r (Fi~ ure 5-4 ) lw breakdown of the
Functional Support So~tware Is very wT~1e)y distrThuted .unonq the systems
surveyed as shown in Figure 5-4. All twenty systems interviewed responded
to this question - there were no negative replies. Assemblers , Debutiq i ng
A ids , Compi lers , and Simulators were the most predomi na te i tems required
among the initial twenty systems surveyed .

5.2.3 G’~nera 1 S.~p.~ .!’t Software (Fi~~re 5-5J The question on General
Support was w ithout a doubt one~ the qu~i~3ons that created the most negativeresponse. Forty percent of the systems could not respond . Most stated that
they did not ~nderstand what was meant by General Support Software .’ When
the meaning w.as explained , these forty percent then responded that either
they didn ’t use any , it wasn ’t defined yet, or that the’, just didn ’t know .
For the remaining 60 percent of the systems surveyed th~t did prov i de a
positive response, the replIes were distributed as shown in FIgure 5-5.

5.2.4 ~peratlnj~ystem (~SJ V e (f i ure 5-6) As shown in Figure 5-6,
the operatin9 system most ~TWely being use sThy T~r the Real-Time OperatingSystem (RTOS) with 75 percent of those surveyed reporting this OS for their
system .

5.2.5 Post_Deployment Support Software ~ i~~~e 5-7J Most of the systems
surveyed (85 percent] use !iult Detection an~ 1si5Ti~tion software as well ~Diagnostic Programs. See Figure 5-7. Fifteen percent (three systems) ot’ the
twenty systems surveyed indicated as “unknown” or “not defined ’ in this area
even though two of the three systems were In the Engineering Development (ED ’

~Phase and should therefore have given some thought to the subject of post deploy-
mer t support at this point. The other system was in Limited Rate Initial 1~r¼’~-duction and couldn ’t specify any requirements for post deployment support soft-
ware.
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Figure 5-1 Breakdown of Systems Using
VIOL Only; Combination of Both
VIOL and HOL~ and VIOL Only.
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Figure 5-3 Breakdown of Applications
Software Cost per Instruction
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Figure 5-4 Breakdown of System
Utilization of Functional
Support Software
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6. COMPUTER REQUIREMENTS (Total Systems)

f As estimate of the total U.S. Arm y defense systems computer needs for the
1980’s is shown in Table 6-1. “MAXIs ” are not included since their quantity
was found to be too insignificant to be considered.

This Interim report indicates 122,000 Micro computers estimated to be required
during the 1980’s; 10,000 Mint-computers and 3,000 Midi-computers estimated for
the 1980’s.

No attempt is made to estimate the number øf computers by year since the
acquisition status of the remaining systems Is not known. Al so , no attempt
was made to estimate other computer resources requirements, such as printers,
displ ays, software type, size, etc. since this type of estimate would be pure
conjecture based on the extremely limited knowledge of the remaining systems

- t that are presently listed on the DARCOM “Inventory of Computers In Army Defense
Systems” .
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COMPARISON WITH OTHER RELATED DATA

It v~uld be very desirabl e to get some idea as to how accurate the estimate
In Table 6-1 really Is. The only other similar study known which can possibly
be used for some comparison purpose is the Frost and Sullivan Study Report
entitled “The Military Computer Market”, dated November 1976. The Frost and
Sullivan Report does not speak in computer quantities but rather in dollar
value of compute,- systems (i.e., CPU, Memory, and I/O). Also , it covers only
the five year period FY 1971 thru FY 1981.

Therefore, to provide some sort of a comparison, it will be necessa ry to
compare only the computer system (i.e., CPUs, Memory, and I/O only) quantith’s
in this interim report during F’Y 1978 thru FY 1981 with the same four year
period In the Frost and Sullivan Report. This, of course, w ill not serve as
a comparison for the entire ten year period addressed in Table 6-1 but it will
at least provide some level of confidence, even if only for the FY 1978 - FY 198’
period. Al so, the quantities surveyed as well as those estimated in this interim
report will have to be converted to dollars for comparIson to the dollars stated
-In the Frost and Sullivan Study Report.

In converting to dollars, the procedure used is sunmarized in Table 6-2 and
explained in detail below.

For the twenty systems already surveyed -in this inlerim report, the computer
quanti ties and costs* are known and documented in the questionnaires.

By mul tiplying the actual quantity of computers for the years FY 1978 through
FY 19R1 only, by the actual dollar cost of those computers, it was found that
the twenty systems surveyed represent a computer cost of approximately $140,000,00J.

The Frost and Sull ivan Report indicates that the U.S. Army will spend $591,000,000
for computer systems during this four year period with 25 percent of that being
for missile computer systems, none of which have bi-en incl uded In the Init ial
twenty systems surveyed. The survey of the initial twenty systems therefore
accounts for approximately 24 percent of the total computer costs declared by
the Frost and Sullivan Report.

The remain inj systems yet to be surveyed must have their computer costs estimated .
To accomplis h thi s, an “average cost” for a MICRO . MINI and MID! was computed
based on the actual data contained in the initial twenty questionnaires . The
MICRO had a -eported cost range of $1,500 to $22,400 with an average cost of
$5,100. The MINI had a rerorted cost range of $23,000 to $175,000 with an
average cost of $71,000. Finally, the MIDIs had a reported cost range of $260 000
to t475,000 with an average cost of $296,000.

Note: The term “costs ” as used throughout this section of the interim report
Implies “cost to the government, i.e., the price paid by the govermient”. It
is not meant to indicate or imply manufacturer’s cost or the cost to the supilier
prior to normal mark-up-; and profit margins usually passed on to the ultimate
customer.
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In estimating the cost of the remaining computers y~t to be surveyed andscheduled to be del ivered during the FY 1978 - FY 1981 time period, the
average cost was used, i.e., $5,100 for the MICROS, $71,000 for the MINIs.,
and $296,000 for the MIDIs. However, since the above average costs are
based on FY 1977 fIgures and the average cost desired is not for FY 1977
but for FY 1978 - 1981 , an “escalation rate” (for electronics) was used to
con iert the average computer costs from FY 1977 figures to what they might
actially be during the years from FY 1978 to FY 1981, The source for this
esc ilation rate is DARCOM letter DRCCP-ER , dated 14 December 1976 from BG
Alfed J. Cade, Subject: “Inflation Guidance”. Based on an FY 1977 Base
Year and using compound indices, an average escalation rate of 1.1673 was
determined . This escalation rate will be appl ied over the four-year period
FY 1978 - FY 1981. This revises the MICRO average cost of $5,100 in FY 1977
to ~6,0OO for FY 1978 - FY 1981. Similarly, the MINI average cost of $71,000
in Y 1977 is revised to $83,000 for FY 1978 - FY 1981; and the MID! average
cost of $296,000 in FY 1977 Is revised to $346,000 for FY 1978 - FY 1981.

It is now necessary to estimate how many of the remaIning computer systems
yet to be surveyed will actually be del iverable during the FY 1978 time
frame . To estimate this , the data previously col lec ted for the initial
twe ty systems was used as a “qeneral guide”. That is , it was noticed that
of ml ) the systems containing MICROs and being deiherabl e over the entire
FY t978 to FY 1990 time period , 15 percent of those appeared in the FY 1978 -
FY ~981 period. Likewise, for the MINIs, this figure was 25 percent and for
the MIDIs , this figure was 20 oercent. These same percentages were used
to estimate the remaining yet to be surveyed computer system quantities.
This resulted in the following quantities for the FY 1978 - FY 1981 period :

MICROs = (122,000 - 50,000) x .15 10,800 units
MINIs  (10,000 - 1,400) x .25 2150 units
MIDIs (3,000 - 850) x .20 - 430 units

The data acquired during the survey of the initial twenty systems and the
estimates derived for the remaining systems are now In a form compatible
for comparison with the Frost and Sullivan Study Report cost figure of
$59t ,000,000 for computer systems over the four year period of FY 1978 - FY
1981.

The results of the compariso ; are shown below for the period FY 1978 - FY 1981.

MICRO: 10,800 units x $6,0tX) = ~64,800,O0O”~ Computers yet to be
MINI: 2150 units x $83,000 = $178,400,000 ~ , surveyed and deliverabl e
MID!: 430 units x $346,000 = $[48,800,00Q,) in FY 1978 - FY 1981

Sub-total $392,000,000 (Estimated)

Plus the cost calculated from
the actual data obtained on the
initial twenty questionnaires $14Q,000 ,000 (actual)

Total (Approx) $532,000,000 (FY 1978 - FY 1981 only)
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As noted previously, for this same FY 1978 to FY 1981 time period , the FrostI and Sullivan Study Report indicated the total computer system cost at $591,
000,000. The estimated total computer system cost derived above ~$532,000,
000) is within 10 percent 0f the Frost and Sullivan figure ($591,000,000).

- This would tend to confirm the projected estimates with respect to computer
system quantities as provided in this interim report (Table 6-1) at least
over the four year period FY 1978 - FY 1981 and also serve to provide a fairly
good level of confidence over the entire FY 1978 - FY 1990 time period.
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7. APPENDIX A - OUESTIONNAIRE

This section, Appendix A , contains a blank copy of the questionnaire used
by System Development Corporation during the conduct of the computer resource
requirements survey. The addendum to this report contains two additional
appendices (Appendix B and Appendix C).

Appendix B contains a copy of the DARCOM letter issued on 6 May 1977 request-hg
personal support in the preparation of the computer resource requirements
survey and requesting the identification of points of contact.

Appendix C lists the points of contac t that were supplied to CENTAC S/ARTADS
in response to the DARCOM letter in Appendix B.

S
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REF NO.________ DATE__________________

ALSO SEE NOS .___________________________

TACTICAL C~~1PUTER RESOUR’ E RE~UIR~~~NTS SURVEY

(A GUIDE FOR TK~ INTERVIEWER)

SYST~ 4 PROJECT NAME_________________________________________________________________
MNEMONIC_ USER_______________________________________

PM OFFICE:

NAME OF PERSON(S) INTERVIEWED NAME OF PROGRAM MANAGER NAME OF “POINT OF CONTACT”
FOR ADDITIONAL INFORMATION

_______________________  
MAILING ADDRESS : _______________________

_____________________ — ___________________ MAILING ADDRESS :

NAME OF DEPUTY PR )GRAM TELEPHONE NO. TELEPHONE NO.
MANAGER (cot.IM/AuTovoN) (coMMfAuTovoN)

COMMENTS :

_ _—

_ _ _ _ _  

5-

6/77

I

— —— —-5 —
~~~~~



5-  - S.-- -- - — - . -

TACTICAL COMPUTER RESOURCE RZQUIR~~~ NTS SURVEY
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TACTICAL COMPUTER RESOURCE REQUIR~~ ENTS SURVEY

INTRODUCTION

A brief introduction (narrative) to the subsystem being described

in this questionnaire . Ine].ude an illustration showing how the subsystem

forms a pert of the total 
. 

I

FIELD ARTILLERY

MA~~~WER

ELECTRONIC WARFARE [J Closed Loop System

AIR DEFENSE ARTILLERY El
_ _  El

Figure 1. Simplified 
— -__________________________________

Closed Loop Subisystem.

ii
I

— ~~~ _S.-5 
_

S. 
— S.~~~-5~~ ~~~~~~ ~~ -5 ~~~~~~~~~~~~~~~~~~~ S. 

— ~~~~~ S. — —
-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-— - 

::::

S. 

COMPUTER RESOURCE REQ~~R~~~ NT8 SURVEY 

-

(Continued)

PART A: GENERAL DESCRIPTION

A.l SYST~~4 PICTORIAL REPRESENTATION

(Simplified ____________________________Closed Loop System)

A—i -

L 
L -- - - - - . -5. 

__— 
~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~ ~~~ 

-- 
~~~~~~~~~~~~~~~~~~~~
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TACTICAL COMPUTER RESOURCE REQUIRfl4~NT5 SURVEY

(Conti~iued)

PART A: GENERAL DESCRIPTION (Continued )

A.2 What are the prime functional requirements or mission (s) of

this subsystem? 
____________________________________________

A.3 Is this subsystem Intended to replace or upgrade an existing

subsystem?

NO [] 
~~~E]

• If YES, explain

A-.2

-~~~ Li~ ~~
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TACTICAL COMPUTER RESOURCE REQUIR~~(ENTS SURVEY

(Continued)

I PART A: GENERAL DESCRIPTION (Continued)

A l e  What are the major physical/environmental requirements?

A.5 At what echtlon(s) will deployment occur?

CORPS [I] DIVISION [I] BATTALION [I

BATTERY [1 GROUP LI El

A.6 Will operat ion occur in a tactical environment? YES[J ?iO El
— If YES, will the subsystem be militarised?

YES LI R OL l

PULL! El
PARTIALLY [11

A-3

-
-~~~ S. ~~~~~~~~ -5~~~~~~~ S.~~S.S. ~~~~~~~~~~~~~~~~~~~~~~ 
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TACTICAL COMPUTER RESOURCE REQUIR~ 4ENTS SURVEY

(Continued)

PART A: GENERAL DESCRIPTION (Continued)

A.7 Identi fy and briefly describe the input stimuli and the output

response(s) with respect to the subsystem described in this

questionnaire. I

INPUT(S): ________________________________________

OUTPUT(S): ________________________________________

U- —

_ _ _ _ _ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ - _.~i~
__ __ _ 

- - - --.‘ ~~~~~~~~~~~~~~~~~~~~
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I
TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

- 

(Continued)

PART A: GENERAL DESCRIPTION (Continued)

A.8 OVERALL SUBSYSTEM PICTORIAL

A-5

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—-~~~~~~~~- 
~~~~~~

-

~~~~~~~

-—
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TACTICAL COMPUTER RESOURCE REQUIR~~ wp~ SURVEY

(Continu.d)

PART A: GENERAL DESCRIPTION (Continu.d)

A 9  Show the subsystem level, block diagram .

I

A-’

~~~~ ~~~ - ~~~~~~~~~
-— _____________
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I
TACTICAL COMPUTER RESOURCE REQU[RF24ENTS SURVEY

- 

(Continued)

PART A: GENERAL DESCRIPTION (Continued)

A.lO Provide a brief narrative describing the subsystem configuration.

I

—-—-—--5-  _ _ _ _ _ _ _ _ _ _ _ _ _

I .— 
—

I.

I 1 -  III

A—7

- 
-

S.
- - ~~~~~~~~~~~~~~~~~~~~~~~~~ -
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TACTICAL COMPUTER RESOURCE REQUIR~~~ NTS SURVEY

(Continued)

PART A: GENERAL DESCRIPTION (Cont inued)

A.]]. What is the est imated life span of this subsysten? ~~years.

A.12 Is this subsystem, in total , also a part of any other subsystem?

NO L]

If YES , explain _________________________________________________

A.13 At the present time, where does this subsystem appear in the

“Acquisition Cycle”?

Pre— Conceptual Validation Full Scale Productioa and Fully
Concept Development Deployment Operational

AD ED LRIP FSP Deployment

*

‘Ty pe of development, proc..rement, or authorization following ED:

LP LI CONTINGENCY [I] STANDARD El OBSOLETE [I]
A.1)e Indicate the major milestone schedule for this subsystem, i.e.,

DT/OT , ASARC/DS.ARC, etc.

A A A A A

A-8

~~~~~ _ 5-j~ —-S. ~~ ~~~~~~~~~~~~~ 
- - - — —

‘— - —-S.- -
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TACTICAL COMPUTER RESOURCE REQUIR~4ENTS SURVEY

(Continued)

PART A: GENERAL DESCRIPTION (Continued)

A.15 What is the total subsystes delivery schedule with respect to

DoD and foreign governments (delivery from the developer)?

FY 78 79 80 8i 82 83 84 85 86 87 88 89 90

Advanced Development 
— — — —

E~igineering Development — — —- — — — — —

Low_Rate_Initial_Prod. 
____

Full_Scale_Production 
____

SEE APPENDIX~~~~TABLE A.

Total DoD 
— — — — ___

Foreign Gov ’ts — — _J — —
A.l6 What is the subsystem production unit price based on the above

quantities? SEE APPENDIX A, TABLE B.

DoD Subsystems $________________  
Based on

Foreign Government $_______________ FY 
________

Subsystems ) Dollars

Include question c.],6 at this point (Page C-9 )

EZ4D OF PART A

A-9

- ~~~~~~~~~~~~~~~~~~~~~~~~~~ S. ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ - S.- - 
~~~~~

- -_---
~~~~~~

-
~~—



TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART B: INTERFACEB/COMMUNICATIONS

Bl Identify the major EXTERNAL subsystem interfaces.

B.2 Identify the major INTERNAL subsystem interfaces with the computer

group? 
_ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

B.3 Does the subsystem include provisions for interfacing with external

interfaces listed in B.l?
-

~~~~~~~~~~~~~~~~ 

NOE l

It NO , explain... —

B-].

5 - - -  - - - —- 5— -— 

;~;~~~~ :~.t -~~~~~~
I~~ .iiII. ~_ —

~~
—-

~~~~~
- — —
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART B: INTERFACES/COt,Q((JNICATIONS ( Continued )

B.4 Describe the basic informat ion characteristics of each interface

identified in B.l and B.2 .

ANALOG LI DIGITA L LI
SERIAL [I] PA ALLEL L]

BANDWIDTH 
________  BYTE [I]

ASYNCRONOIJS [II] SYC1ffiONOUS [J

SPEED -_BIT~;/SEC

B.5 Describe the basic comm.unjcatjons characteristics of each

interface identified in B.]. and B.2

CODE FORMAT : ASCII [I] BAIJDOT El FIELDATA LI
INTRA—ARMy [.11] OTHER _________ —

PROTOCOL: -

DATA Li CLEAR TEXT LI
DEDICATE LINK [Ii NETTED LINK

~~~~~ HALF DUPLEX LI FULL DUPLEX [II
OTE~~~: (BLOCK .FORMATION, TI?€ DISPERSED CODING , ETC.)______ 

—

I

——
- -

a __- ___ -~~ -- ~~ S.~~~~~~ S. -‘ — —- —--- — — — - S.__ -
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TACTICAL COMPUTER RESOURCE RBQUIR~~~ NTS SURVEY

(Continued)

PART B: INTERFACES/COMMUNICATIONS (Continued)

B.6 Describe the major characteristics of the communications

equipment/system used to transmit and receive information

over the subsystem interfaces identified in B.l and B.2

(include nomenclature, if known).

RADIO [I ~~ [I] SATELLITE [II
NOMENCLATURE________________________________________

IF RADIO, AM [1] ~ LI]
SINGLE CHANNEL LI MULTICHANNEL [II]

MULTIPLEXERS...

YES NO

IF YES,

~~
L] ~~E]

OTHER ____________________________________

END OF PART B

B—3

5 - - -  -s - —— — - --—--5

~~~~~~~~~~ ~~~
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- - TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART C: MAJOR COMPUTER RESOURCE EL~~ ENTS - HARDWARE

C.]. What is the configuration of the computer group:

• Block Diagram -

• Brief Narrative — ______________________—________________

C—i

- 

,.
~
#.

‘

- - -

~

I- -.-- - - - —-5- --S. 
~~~~~~~~~~~~~~~~~~~~~~~~ 
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TACTICAL COMPUTER RESOURCE REQUIRE }fF~NT3 SURVEY

(Continued)

PART C: MAJOR COMPUTER RESOURCE ELEMENTS - HARDWARE ( Continued )

C .2 How many computers are used in this subsystem?

(Include master—slave relationships , duplex operation ,

standby backup , off—line redundancy, multiprocessor and/or mult —

computer configuration, etc.) __________________________ 
-—

C.3 What are the major functions performed by the computer(s)?

C.t~ Are any of the computers microprogrammable?

NO [I1 ~~L] _ _ _ _ _ _

• If  YES , is the microprogranunable computer emulating another

computer? YES Li] t~o [I]
• If YES, what computer is being emulated? 

______

- I C—2 

- — -

~~~~ 

- -~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- ::~~~~~~——-~~ 
-
~~~~~~

- 
~~~~~~~~~
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~~~ ~~~~~~~~~~~~~~~~~~~~ -~~~ - -  S. 5- -- -~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Co ~tinued)

PART C: MAJOR COMPUTER RESOURCE ELEMENTS - HARDWARE (Continued )

C.5 The computer(s) used in this subsystem may be categorized, as

• GROUND , FIXED [I • GROUND , MOBILE [I
• AIRBORNE [II] • MISSILEBORNE [I • SPACEBORNE [III
• GROUND SUPPORT ~ uipr€wr [I • TEST EQUIPMENT LI]

• MULTIPROCESSORS LI • MULTICOMPUTERS [I]
• OT~~ [111

C .6 For each CPU, complete the following:

COMPUTER EXECUTION MAXIMUM NU 1~ffiER OF... REAL
MPGR/MODEL TIME ~~ s) ADDRESSABLE WORKING INST— TIME

(NoMENcLA1’ul~ ) ADD MULT . ~MEMQRY(K-BYTES) REGISTERS RUCTIONS CLK?

• For each CPU , complete the following:
K=l,O2~

t _____________ 

BASIC PRIMARY (MAIN) MEMORY CHARAC~~~ ISTICS -

MODULE WORD ACCESS CYCLE
MEMORY CURRENT MAXIMUM SIZE SIZE TIME - TIME

TYPE K—BYTES K-BYTES ( K—B’!TES) ( BITS) (n-sec ) (n-see )

‘ I

V —

C—3

( 

- - -5- — - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART C: MAJOR CO?V~~JTER RRSOURC~ ELEMENTS-HARDWARE (Continued )

C .7 Describe the major characteristics of the input/output unit .

• NUMBER OF I/O DEVICE ADDRESSES HANDLED :_____________________

• i/o SPEEDS : 
—

• INTERRUF~ CAPABILITY : ________________ 
_____

• WORD WIDTH (BITS): 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• AUTOMATIC ! /0 (TNUF~P~~~ENT OF CPU ):  
-—______ —~~ 

- - -

• OTI~~R :

C

C

C_ !~

—~~~~~~~~- ~~~~~~~~~~~~ - -~~~ S. - - -



TACTICAL CO~ VIER R~~(XJRCE REQUIREMENTS SURVEY

- 
- 

(Continued)

- 4~- - - 
,
-

PART C: WJ(1~ CO~~JTER RESC~JRCE ELEMENTS-HARL~ ARE (Cont inued )

C8 Is there a requirement for seconda.ry memory?

LI ~o [II]
- - 

• If YES, indicate the type of secondary memory required.

- 
- 

- - - STORAGE NOMINAL NUMBER OF
CAPACITY ACCESS STORAGE UNITS
PER UNIT TIME PER SUBSYSTEM I

_ _ _ _ _ _ _ _ _ _ _ _ _ _  

(M~~~~YTES ) (me ) 
_________

_ _ _ _ _ _  Ii
[DI

SK 

_ _ __ _  _ _

C.9 Is there a requirement for tertiary~ storage?

YES [] N OE l

• If YES , indicate the type of tertiary storage required.

STORAGE NUMPER OF
CAPACITY ST(~A~E UNITE
PER UNIT PER SUBSYSTEM
MEGAB~~~ 

—

(TAPE (R~~~~ _ _ _  -- --

TAPE (CAJ~rRIDaE) 
_______ ______

TAPE (cAss~’rrE) 
_ _ _  _ _ _
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TACTICAL COME~J’rER RESCXJRCE REQUIREMENTS SURVEY

(Continued) -

PA}~T C: MAJOR COMRJTER RESOURCE ELEMENTS-HARDWARE (Cont inued)

C.lO Is there a requirement for p~~nters?

YES [1 WO E]

If YES, indicat e the following:

PR INT NUMBER OF NUMBER OF
RATE CHARACTERS PRINTERS

(cps/lpm ) -PER LINE PER SUBSYSTEM

LOW SPEED
(10-300 1pm) 

__________ ___________ _____________

MElD SPEED 
-

(uP to 1000 1pm) 
__________ _____ ______________

HIGH SPEED)
(> - iooo 1pm)

C.11 Is there a requirement for display ( evices?

YES L1 NO
~~~1

It YES , indicate the foUo~ring :

IWPERAC~TIE A/N A/N NUMBER OF
DEVICE ONLY PLUS DISPLAY DEVICES
Y~~ [NO ? GRAPHICS PER SUBSYSTEM

SMALL SCREEN 
— - - 

3
(Up to 12”)

MED SCREEN
(12 - 25” 

______ ________ ___________

lARGE SCREEN
(> 25”) 

_____  ____1_____  -~~~ 
_______ —_________

- 
—
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TACTICAL CO?~~ JTER RES(XJRCE REQUIREMENTS SIYWEY
3.
— (Continued)

P,~RT C: MAJOR COMPUTER RESOURCE ELEMENTS -HARDWARE (Cont inued)

C 12 Is there a requirement for intelligent terminals?

YFS( 1 NOD

If YES, which of the fcllo-wing two categories would best

describe the terminal(s)?

• CAT~~ORY QUANTITY
PER SUBSYSTEM

c~ PORTABLE 0
MAR-PACK C]

.
4 0

o CONSOLE ____________—

including,

CRT DISPLAY [J
~~INTOUT J

I KEYBOARD S

D
F 0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

— -I

C-7

_ _ _ _ _ _ _ _ _  —
~~~~~~~~~~~~~ --~~~~~~~~~~~ .~~~~~~~~~ -~~-- - -

~~~~~~~ 
——-~~~~~~~~~~~~~~
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TACTICAL COMPUTER RESOURC :- - REQUIREMENTS SURVEY

(Cc ritinued)

PART C: MAJOR COMPUTER RESOURCE ELEMENTS - HARDWARE (Cont inued )

C.13 What are the computer interface requirements?

• A/D CONVERTERS:

• D/A CONVERTERS :

• LEVEL/CODE CONVERTERS:

• LINE/CABLE DRIVERS :

•

C.l~ List the characteristics of any other periphereds required

in the subsystem.

• PAPER TAPE READER/PUNCH : ____________________________

• CARD READER/PUNCH: 
- 

-

• CONSOLES : 
____ __________________________________

• KEYPUNCH : ________________________________________
• NON-INTELLIGENT TERMINALS: ______________________________

•

— 

_ _ _ _ _ _

C—8

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___  
4 

_ _ _ _ _

~~~~~~ ~~~~~~~~~
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TACTICAL COMP~71~ER RESOURCE REQUIRk~~ NTS SURVEY

(Continued)

PART C: MAJOR COMPUTER RESOURCE EL~~~NTS - HARDWAflE (Continued)

C.15 Identify any security features that are designed into the

subsystem.

[JMESSAGE ACCOUNTA~ILITY CACCESS CONTROLS/DISSEMINATION CONTROLS ) :

C] PRIVILE~~~ INSTRUCTIONS :

U T~~~EST:

( 1  CO14SEC:

FILES:

D
C]

C .16 What is the ccmputer (CPU, main memory, and I/o) production unit

price? SEE APPENDIX A, TABLE B.

$________________________ 
ii~ F! DOLLARS

END OF PART C

C~9 _ )
- _~~~ —-- — -- —— -~~~~~~~ --—-—~~~~~
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART 0: MAJOR COMPUTER RESOURCE ~~IEMENT S - SOF1’WARE

D.l What computer software language(s) are applicable to this computer

based subsystem?

• MACHINE ORIkNT~D LANGUAGE - (M0L) . El
• HIGH ORDER LANGUAGE - (lioL). [1

CMS - 2 U El COBOL U
SPL -1 C] TACPOL [ I] FORTRAN LI
__LI 

_ _  _ _
C]

What “VERSION” is used? ___________________________________

D.2 What is the approxi~~te number of source statements required for

the applications software? ____________________________________

UNDER 10K E] 100K TO 500K [1
~~ ~~~~ E] OVER 500K [ ii]

What do you estimate the per—statement price to be? 
____________

LESS THEN 25$ C] ~~~ ~~~ C]
F! ________DOLLARS

$25 TO $50 OVER $ioo

0-1

Li —
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TACTICAL COMPUTER RESOURCE REQUIREMENT S SURVEY
— 

(Continued)

PART D: MAJOR COMPUTER RESOURCE EL~~NTS — SOF’WARE (Continued)

D.3 What FUNCTIONAL SUPPORT S0T~WARE has been used to provide direct

support to the software deve1o~inent activities, i.e., requirements

analysis, soft ware design, system tests, building software

(coding), unit (module) tests, and maintenance of systems? Discuss

briefly — include version identification if applicable.

El SIMULATORS :

[1 DATA BASE DESIGN AIDS :

[Ii] TESTING AIDS :

[11 ASSD~ LERs:

[I] COMPILERS :

[I] LIN1~ IRS : F

El] DEBUGGING AIDS:

[I] PERFORMANCE MONL~ORS:

[III] MODULE LIBRARIES:

C]____
LI_ _ _ _

If deliverable, indicate ~~th (‘) .

I
0-2 

—4
-&---~ — —
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART D: MAJOR COMPUTER RESOURCE ELEMENTS - SOFTWARE (Continued)

D.)~. What GENERAL SUPPORT SOFTWARE has been used to store, retrieve,
— 

organize and transfer the outputs of the FUNCTIONAL SUPPORT

SO~TW.ABE identified in D.3?

[II] DATA BASE MANAG~~~L1T SYSTEM :

[II] TEXT PROCESSING:

[I] EDITORS , SOURCE lANGUAGE :

[II INTERACTIVE

LI BATCH

LII SORT/MERGE:
[I] I)OCUMENTATION AIDS :

- 

- [III ]NFORMATION RETRIEVAL AIDS:

C]-
_ _ _ _ _ _ _ _

F

D-3

--~~ 
-~~

-
~~~~~~~~~~~ -~ 

-
~~~

- -
~:~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ;~~~~~~~~~~ i ~~~~~~~~~ - - —- -- 
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART D: MJ2OR COMPUTER RESOURCE ELEMENTS — SOF’~WARE (Continuea)

D.5 What type(s) of OPERATING SYSTEM SERVICES have been used for this

subsystem?

LI ~os — pj tsrc OS:

[II MOS - MULTIPROGRAM OS:

[II MPOS - MULTIPROCESSOR OS:

[I TSOS - - TIMESHARING OS:

[II] RTOS — REAL ‘“IME 05:

C] VMM - VIRTULJ MACHII~~ MONITOR :

C] _____

t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

‘4

D_I~

L i _ _ _ _ _ _ _ _ _  - -—  _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I., 

- - - — - - - -——~~~ - -- —--~.-~ -. “ s - .  -
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TACTICAL CO?~1JTER RESOURCE REQUIREMENTS SUIWEY

(C~ntinued)

PA1~T D: MAJOR COKRTI~~R R S  FOE ELEMEN’PS-SOFTWARE (Continued )

D. (’ Whet POST DEPLOYMENT SUPI ORT SOF~’ilARE is available to provide

maintenance support for this subsystem?

[I] FAULT DETECTION AND ISOLATION :

[j r TAGNOSTIC

[J TRAP/TRAC E R()UTINES:

[I] SCENAIU O GENERATORS :

Li
Li

LI

Li

0-5

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TACTICAL COME~JTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART D: MAJOR CO~ff ~J’I’ER RESOURCE ELEMENTS-SOFTWARE (Continued’)

D. 7 With regard to this subsyst em’ s post-deploytnent software support -

• Where will the post-deployment software support be performed?

• The post -depl oyment softwar e support will be performed by. . .

C] ~~LITARY PERSO~~~~ .

[j GOVERNMENT EMPLOYEES -

Li CONTRACTOR SUPPORT PERSONNEL .

[] COMB ~NATION OF THE ABOVE .

EXPLAIN:

D-6

- 
-- - -  _ _

~~I:~~ _ _

-
~~ ~~~~~~~~~~ ~_ k _ ~-~ -~~~~~~~~
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TACTICAL COMPUTER RESOURCE REQUIR~~~ NTS SURVEY

(Continued)

PART D: MAJOR COMPUTER RESOURCE ELEMENTS - SO~ NARE (Continued)

D.8 What government regulations were used during the development of

the subsystem’s software ?

DOD DIR 5000.29

[ill DOD DIR 5000 .31

[I]_______
• What defining specification document and version applies with

respect to the above?

LI CMS-~.. LI CMS.-2Y PROGRAMMERS REFERENCE MANUAL .

LI] CMS-2M COMPUTER PROGRAM PERFORMANCE

SPECIFICATION .

LI SPL-l L] SPL—1 LANGUAGE REFERENCE ~~JTJAj.

LII] TA~POL [ 1 EL-CG—OOOl~3O82C (APPENDIx 10).

U JOVIAL [II] MIL—STD--1588 . (J3).

[II] MIL-STD-1569. ( rj 3 ) .
C] COBOL LII] ANSI X3 .23—19714 .

LI] FORTRAN [lI ANsI X3,9—19714.

-

- 

_  C] _____
LI] _  LI]_____

END OF’ PART D

D 7

______________ . 1l~~~~~~~ -i- -~ - - . - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~
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TACTICAL COM~ JTER RESOURCE REQUIREMENTS SURVEY

(Continued )

PART E: SUPPORT ACTIVITY

I .l Who is responsible for providing the maintenance support for the

hardware (following the warantee period , if any)?

[I] CONTRACTOR. [I] USER .

LI COMBINATION, EXPLAIN: 
— —~~~~~

E.2 Who is responsible for providing the maintenance support for the

software (following the warrantee period, i-f any)?

[I] CONTRACTOR. 
- [I] USER .

LI COMBINATION , EXPLAIN: 
——

E.3 Who is responsible for configuration management?

DURING THE... ACQUISITION POST-
FOR THE... CYCLE DEPLOYMENT

* USER REQUIREMENTS 
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

SUBSYSTEM

• HARDWARE 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

APPLICATION SO~ 3ThBE _____________ 
_ _ _ _ _ _ _ _ _ _ _ _

SUPPORT SOFTWARE 
_ _ _ _ _ _  _ _ _ _  ______________

— - - - - -— — - -— ‘——
— — ~~ — ~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ii~ idá
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TACTICAL COMP~JTER RESOURCE REQUIREMENTS SURVE Y

(Continued)

PART E: SUPPORT ACTIVITY (Cont inued)

E.14 Who is responsible for providing the communications support

for the

o COMMUNICATIONS WT’~R EXTERNAL SUBSYSTEMS? 
___________

o INTERNAL INTERFACES? _______________________________ -

o INTERFACES WITH SUPPORTING SUBSYSTEMS? 
—

o INTERFACES WITH OTHER SERVICES? 
___________________

END OF PART E

E—2 :~ ;~~

I
— — ——- 
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— 
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART F: TRAINING SUPPORT

F.]. Identify the computer(s) used to provide training for this

subsystem. -

• For each CPU , complete the toUoving :

COMPUTER EXECUTION MAXIMUM 
- NUMBER OF.. .  REAL

MFGR/MODEL TIME (pa ) ADDRESSABLE WORKI NG INST- TIME
(NOMENCLATURE ) ADD MULT. MEMORY (K-BYTES) REGISTERS RUCTIONS CLK?

• For each CPU , complete the following ;

K=l,0214

BASIC PRIMARY (MAIN) MEMOR Y CHARACTERISTICS

MODULE WORD ACCESS 
— 

CYCLEMEMORY C REENT 
~~~~~~~ SIZE SIZE TIME TIMETYPE K—BYTES K—BYTES (K-B’rrEs ) (BITS ) (n-sec ) (n—sec )

F—i 
—-- - - -——— -

a 
-Fr - - -

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —~~~— - -~~-— — - ~- •—~ - — .—*— --
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TACTICAL COMPUTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART F; TRAINING SUPPORT (Continued)

F.2 What computer software language(s) are applicable to this computer-

based training system/device?

MACHINE ORIENT~) LANGUAGE - (M0L) . [III]
HIGH ORDER LANGUAGE - (H0L) . [II

CMS - 2 [III] JOVIAL LI COBOL LII
nSPL - 1 U TACPOL L-J FORTRAN L J

_  _L i  _ [I]
What “VERSION” is used? __________________________________

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -~~~~ — - - - - - -*
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TACTICAL COMPUTER RESOURCE REQUIR~~~ NTS SURVEY

(Continued)

PART F: TRAINING SUPPORT (Continued)

F.3 What government regulations were used during the develoi*nent

o~’ the training system software ?

LI DOD DIR 5000 .29

[I DOD DIR 5000.3].

U _____
Li_____

• What defining specification document and version applies with

respect to the above?

LI] CMS-2Y PROGRAMMERS REFERENCE MANUAL .

[]CMS—2M COMPUTER PROGRAM PERFORMANCE

SPECIFICATION .

[I ~~ [I] SPL-l LANGUAGE REREBENCE MANUAL .

Li TACPOL Li EL-CG-OOO~3082C (APPENDIX io) .
El [I] MIL-STD—1588. (j ~~~).

LJMIL—STD—1589 . (~rr3) .
LJcosoL LI~ 1 x3.23—197~ .LI FORTRAN E]ANSI X3.9-l9De .

LI_ Li-_ _ _ _ _

Li_ El_____

_ _  _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~1_~~~~
_
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- - -

~~~~~~~

--

~~~

-— - -—---



- ~~~~~~~~~~
- - - -- - - - -. -- - -- -

~~~~~-~--- ~~~~~ 
- - - -

TACTICAL COMP~TTER RESOURCE REQUIREMENTS SURVEY

(Continued)

PART F: TRAINING SUPPORT (Continued)

F. 4 What FUNCTION AL SUPPO RT SOFTWA RE 
- has been used to provide direct

support to the software developsent activities for this computer—

based training system/device, i.e., requirements analysis, soft—
ware design, system tests, building software (coding), unit
(module) tests, and maintenance of systems? Discuss briefly —

incl~&de version id•ntiricatjo~ if applicab)., 
- 

-

[I SI*JLATORS:

— 

[I DATA BASE DESIGN AIDS:

[I TESTING AIDS :

El ASSEMBLERS:

LI
H 

I I

LJ LErKERS:

[I DEBUGGING AIDS :

I I  HU PERFORMANCE MONITORS :

- [IMODULE LIBRARIES:

- t  U_ _ _ _

LI_ _ _

If deliverable, indicate ‘with (C) .

END OF PARE F

P4 HISA ? ~( 2 ~1.~~
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