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ABSTR/iCT 

A r«cent needs study determined that most of the terminal requirements for military 
CAI applications can be satisfied with mainstream commercial terminals. Additional 
development, however, is likely to be required to satisfy two of the capabilities (limited 
graphics and prerecorded visja,'-> The expected architecture of commercial terminals will 
make it easy to modify and customize them to meet all the identified CAI needs. The 
military community is also expected to use computer networks to satisfy an appreciable 
portion of its requirements. Commercial termma's and available computer networks 
provide the basis for an effective and economical user interface to military CAI systems. 
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INTRODUCTION 

As part of an ingoing interest by ARPA HRRO in Computer-aided Instruction (CAI) for the 
military environment, a study was initiated to determine the user-interface (terminal) 
siibsysten needs m CAI for the I980's .nd to provide a functional terminal design to 
satisfy these needs. The needs study, performed by the Annenberg School of 
Communications (USC) in conjunction with ISI, is detailed -. Ref. 1. A portion of the 
study's conclusions indicated that 

1. Development   of   new  terminal capabilities  for  military  CAI  is  a  low-priority 
concern. 

2. The  capabilities  of existing terminals (such  as the  plasma terminal  used  in 
PLATO) will suffice for the near future. 

3. Commercially developed terminals will satisfy the dominant military CAI needs in 
the 1980's. 

The following document will discuss the functional requirements as well as the te-minfel 
design and architecture needed to implemert the required capabilities. In light cf the 
conclusions expressed in Ref. 1 it is nonproductive to repeat the functional capabilities 
available on existing terminals or to discuss an alternate implementation design. 
Commercial development of terminals will satisfy most of the stated CAI requirements, and 
little new terminal development is required. It appears that a more interesting and 
productive approach to conclude the design portion of this study is tc discuss the 
expected architecture and capabilities of commercial terminals now in development. This 
approach win justify the conclusion that these terminals satisfy military CAI needs and 
demonstrate how one might advantageously use the flexibility of modern terminal 
•rchitecture. The question being cc^dered, then, is 'How can the military adapt 
commercial terminals of the 1980's to CM needs?' A related question answered by this 
document is "Given a targe number of general-purpose commercially available on-line 
terminals in the military community, how can terminals be customized to satisfy CAI 
needs?" 

This document discusses 1) the architecture of the expected commercially available 
terminals for the late >370's in the context of military CAI and other DoD requirements, 2) 
the flexibility of this architecture and methods for satisfying the stated CAI needs and 
desires with potential economic saving., and 3) the required development effort to satisfy 
all the stated needs. 

FUNCTIONAL REQUIREMENTS 

The results of Ref. 1 suggest a set of functions much like the capabilities of the plasma 
terminal currently in use with the PLATO CAI system: alphanumeric Keyboard with rpecial 
function keys, visual electronic output device with multiple character sets, limi* sd graphics, 
touch panel inputs, prerecorded visuals, prerecorded voice control device, and adapter for 
control of other external devices.   While the functional capabilities (as seen by the user) 
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Of th« platma ttrminal and tht ttrmtnal ditcuss«d in this document ara tha sama, tha 
impla.Twntation diffaranca« and tha consaquanca« of thaaa diffaranca« ara «iinificant. 

Savaral functions wara givan low priority by tha axparts: complex g.aphics. 
high-raaolution ttorad visuals, spokan inputs, larga-capacity displays (4000 characters or 
wora), color, 3-D, and computer-composad $p«ech. Therei ire, these functions are :iOt 
considered in the discussions to follow. 

A limited stand-alone capability, which is considaraa by this author to have .■« high payoff 
in the CAI environment, was judged desirable by a few of the experts; it is therefore 
considered as part of the impler sntation discussed. The intent of this discussion is to 
provide the reader with a feeling of the power of tha stand-alone capability, not to imply 
that the study concluaions addressed the question of the desired stand-alone capabilities. 

ARCHITECWRE OF TERMINALS 

A recent innovation in tha implementation of commercial terminals is the use of a 
microprocessor unit (MPU) LSI chip controller. This technology is flexible and economical 
•nd can be expected to improve continually. Because the market for commercial terminals 
is not monolithic, considerable customizing is required to satisfy tha needs of the various 
«•gmentt. By using an MPU and developing a software capability, tha vendor can quickly 
and economically satisfy a large spsctrum of user requirements and minimize the amount of 
random hardware logic design. Current trends strongly tend toward using the MPU for a 
terminal controller; It is to be expected that all terminals in the late I970't will adopt this 
architecture. 

The terminal architecture is typifiec by the functional block diagram of Figure 1. The MPU 
with its associated memory and interface logic is used to handle data flow between the 
input devices and output (primarily display). The MPU therefore provides complicated 
logic between the various I/O devices by interpreting data and instructions within a data 
stream. The design also has the desirable fe-'ure that all I/O interfaces are standardized; 
1) serial bit sf'r*m with communication logic conforms to RS232 EIA conventions, 2) slow 
speed I/O conforms to the I/O bus protocol of the MPU, and 3) fast I/O devices (such as 
the display generator) conform to memory (direct mpmory-access) logic. Most I/O devices 
can be satisfied by the MPU I/O bus, which can accommodate large and varying numbers o\ 
devices with the appropriate software (or firmware). 

Tht flexibility of the MPU controller is salf-evident: it is in fact a general-purpose 
computer. The LSI chip, the MPU, is a computer with limited instruction set and limited 
ad; ress space. It is typically slow (microseconds for execution time). When used as a 
controller, the MPU will typically operate from ROMs (Read Only Memory) or PROMs 
(Programmable ROMs) and becomes more rigid in its ability to change a process (contrl 
memory) so that the programs are often called firmware. The MPU, however, works as 
effectively from RAMs (Random Access Memory) programmed as a conventional computer. 
Economics dictates the use of ROM rather than RAM when these processors are used as 
controllers. For the usual controller environment, where a set of predefined tasks is 
required, the lack of run-time flexibility simplifies the device, from the user's point of 
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Figure 1      Functional block diagram of the basic terminal 

view, and thus may be more desirable. The ability to customize the controller for 
variations in the user's environment requires the vendor to develop a capability for 
creating and debugging firmware in an economical manner: the computer programming 

problem revisited. 

cnpmuuTiKs or B/JSIC TERMINALS 

The terminals available from commercial vendors in It • late 1970's will have many, but not 
ail, of the functional capabilities sei forth as CA1 terminal requirements. Some mainstream 
commercial terminals avai'aKe today >«ve most of these capabilities. The display will 
probably be video on a cathode ray tube with a display format of about 25 lines of 80 
characters per line. The video generation is performed "on-the-fly," refreshing the 
display from character memory, and does not usually employ » bit map memory (a hit of 
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memory for each e'-ment o< the ai.play), which mmtmizes the capacity of refresh memory 
The display generator can operate with multiple character sets 'at least four) which can De 
custom.zed to individual neeac Character description merrory can use loadable RAM 
equally well. The video displa/ aiso has enhancement cap.ibn.tiev olinkmg and underlining 
Of characters, half bright and -e.erse video. The Kcooard is ASCII compatible (also easily 
customized). It is implemented in typewriter 'V« and also contains function keys, a 
njmenc pad, and special editing and display function Keys. A variety of stanc-alone 
(off-ime) capabilities can also Le expected, incluamg text edting features, tape cassette 
control, «da self-tes* capaomt, N/ost irr.portant for this discussion, the terminal has the 
ability to expand the memory space and I/O dev.ces on the MPU bus. The complement of 
standard and option?! i/0 devices ^eludes taoe cassette, printer, communication line 
interface, and a generalized parai'el I/O socKet for unspecified devices which can operate 

with the protocols of the MPL I/O bus. 

Four required capabilit.es not äenerally provided b, the commercial terminal vendor are 
the prerecorded visuals, tne prerecorded ^dce device, the touch panel, and limited 
graphics. The voice output ana touch panei inp„t 'to a lesser ae'/ee) are not significant 
problems, smce they are a. a able as off-the-shelf item' and requ^e only logical 
connection to the I/O bus of the terminal. Pepacagirj of the -cice output unit for proper 
physical attachments and aesthetes does not requ-e a significant amount of deeiopment 
work. Repackaging the touch panel may require some de.e'opr-ent effort but is not 
considered difficult or major ijy the author. Voo'cations or redes^n of the interface 
logic for compatibility with the I/O bus is also a routine impltmentat on prob em. 'he two 
capabilities requiring deveiopm.ert effort, which may requ.re DcD incentives, are the ' m.fed 
graph cs and prerecorded visuals. The implementation of these capabilities is discussed in 

the latter part of the report. 

The potential capability whic.i cOuM provide maximum payoff is the MPU and its use in the 
terminal. The MPU control.er provides a means of providing flexibility, modularity, and 
maintainability at minimum costs All I/O devices nterfacw the l/Pl 3us and function with 
the firmware (or software) provided by the des^ner, minimizing hard-wired logic and 
multiple I/O interfaces The po.'/er of the MPU, relatively untested^ is in its ability to 
expand with f rmware, providing new terminal capabilities, including some nontnviai 
stand-alone functions. This power is directly related to the MPU anc its speed and 
address space and the terminal's capability to accommodate the required memory and I/O 

devices. 

MICROPKOCESSOR DKSCRIPTIOV 

Microprocessor technology is m a s'ate of flux and is difficult to define for the time period 
being considered (1980). Today's capabilities could be judged related to a number of 
different currently announced microprocessors, although the conclusions stated throughout 
the report will be based on the Intel 8O0O. This selection * as made because of 
convenience, knowledge of the unit, availability of information, etc., not because it ^as 
been concluded to be the best available or the best for the task. It has been selected cy 
some terminal manufacturers to be the controller of the next-generation display and is 
representative   of   today's   technology.     The   8080   is   an   8-bit,   n-channel   MOS,   LSI, 
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single-chip microprocessor. It contains an Arithmetic Logic Unit (ALU), 12 general 
registers, stack pointer and program counter, address and data buffers, and timing and 
control logic. The 8080 has a typical instruction time of 2 microseconds, supports a 
single-level interrupt (with support logic to easily handle multiple level interrupts), and 
provides for 64K bytes of address soace. Intel also provides support components—RAM, 
ROM, PROM, I/O handlers, etc.—to tailor s/stems to specific needs and advertises software 
development support to implement appropriate firmware (the microprocessor programs). 
The estimates for controlling the above described basic terminal is 8K bytes of program 
space with 2K to 4K bytes of display dfita space (refresh memory). This a'lows up to 52K 
bytes of memory for the imp'en.-ntation oi additional features. The micoprocessor 
technology is in its infancy, and much development can be anticipated for the basic 
processor and the computer system components be ng developed. The larger 
microprocessor systems will be competing with today's minicomputer systems and this 
development can have an impact on CAI systems and the terminal by helping to develop 
the required software tools. 

L^ 

STAND-ALOSE CAPABILITIES OF THE BASIC TERMINAL 

The basic terminal has some stand-alon* (off-line) capabilities which affect its performance 
in the CAI application. One, which is long needed for all terminals, is a self-test program. 
A special function Key initiates the execution of a program within the ROM which tests 
most or all the modules (or printed circuit boards) and reports (usually on the output 
screen) the results of tSe test. This module requires a small amount of code and does a 
credible job of improving the maintainability of the terminals. Self-test checKs the ROM 
and RAM, the two traditionally unreliable elements (as well as other modules), and 
represents a significant stop in the right direction of terminal maintenance 

A second stand-alone capability of the basic terminal with a potential impact on the CAI 
system design is extended digital macs memory in the form of tape cassettes. The 
intended marnet for this caoability is off-line text preparation, editing, etc. for eventual 
transmission to a computer. The basic capabilities of reaotng and writing tape cassettes 
can also be used to load programs for MPU execution. The assumption that a loader exists 
Is valid, for most terminals implement a loader for diagnostic purposes. A single tape 
cassette has a capacity of 100,000 to 500,000 bytes (8 bits) of data with transfer rates 
from 5000 to 10,000 b/tes per secend depending on the vendor and terminal. Therefore 
th<e capability of loading programs (or lessons) from tape, prepared and mailed at some 
central location or fro'i communication lines at user's discretion, exists in the basic 
terminal. The termina. therefore has all the attributes (MPU, RAM and mass storage) of a 
stand-alone capability. 

The significance of a stand-alone capability and the preparation of courseware for CAI in 
this rrode is beyond the scope of this study. One can speculate, however, that several 
valid Kinds of capabilities could provide some payoff (for example, lessons to aid the user 
in be« oming acquainted with the terminal, the CAI computer system, or in monitoring user 
actions in using courseware at a remote host computer). The local capability could also be 
used to personalize the terminal for the individual user, or specific lesson, or to aid in 
preparing lessons by enhancing the terminal's editing and text preparation capabilities. 
Using the terminal's stand-alone capability merits additional study and consideration. 
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The commercial terminal described above is representative of the evpected terminal of the 
1970's One can anticipate terminals with more capab.lities lh*n those described, 
especially within the microprocessor controller and the kind of "smarts" implemented to 
enhance specific user applications. A new industry is growing around small turnkey 
microcomputer systems (built within a terminal) for specific users, i.e.. car salesmen, banK 
tellers, point-of-sale devices, etc. The field is in its infancy but the competitiveness will 

produce innovations that could significantly affect all terminals. 

UlLirARY ENVIROSUEST 

The  use of on-line  terminals  within the military environment  is sharply increasing, and 
current estimates indicate that more than 80,000 will be in use by 1985 (see -ppend.x) 
These terminals are being used for general-purpose tasks of '»• updatmg. doc mentation 
preparation, message handling, and general scientific computation as well as the traditional 
dedicated system terminals for command and control, air defens« and traffic control, secure 
systems, etc.    The trend, -^n.ficant to this discussion, is the use of terminals via networks 
to   host   computers   for   a   vanety   of   tasks   by   a   variety   of   people.     The   authors 
expectations are that these termmals wi>l be the basic terminal described in the preceding 
paragraphs, available from commercal vendors.   These conclusions are based on currently 
authorized procurements of terminals and computers and current implementation PW* « 
the Deff.nse Cc-.,mun:cation Agency {OCA) for networks to handle the data traffic.    DCA is 
currerily  the manager  of  the ARPANET and ;.as initiated  a Request for ProPOsa's   °; 
design   and   implementation   of   an  AUTODIN-like  communication  system  using   ARPANET 
technology   (store-and-forward   packet-switched   data   handling   systems).     Also   being 
implemented are systems utilizing the ARPANET and its Host computers (National Software 
Works  or NSW) to provide user tools for specific tasks such as text editing, programming, 
data   base   accessing,   etc.     The  trend  of   military   computer   use   is  toward   on-line 
generalisation and providing computer resources at the base level for widespread use and 
availability.    CAI  for   the   military  is certainly  an  appropriate  user  candidate  to  take 

advantage of the existing and planned resources for computer usage. 

CAI TFRMIN/ilS 

Assu ning the general availability of the basic terminal which satisfies most of the CAI 
requirements, how does one implement the specified CAI terminal' The basic terminal has 
modular construction with well-defmed limits of expansion. As additional capabmties are 
required, modules are plugged into the basic unit, which provides a general 1/0 '"Wrfice 
or specific control for the device being appended. The block Diagram of the desired CAI 
terminal is shown in Figure 2. It is highly probable that the terminal vendor will consider 
expansion of memory to maximum address space and provide the appropriate space, 
power, and cooling. The ability to add several 1/0 devices without extensiv- modification 
to the packaging of the terminal remains questionable. Should this pose a problem, the 
Obvious solution is to proviae a single 1/0 multiplexor interface unit within the terminal 
which wll allow the addition of several new devices through an external box. ,he touch 
panel ind prerecorded voice devices require relatively simple bus interface for MPU 

control. 
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Figure 2       Functional block diagram of the CAI terminal 

The interface of prerecorded visuals requires some additional study, for within the more 
obvious design approaches one is confronted with several options affecting the display 
function. The two obvious devices for prrviding the prerecorded media are microfilm in a 
Random Access Projector (RAP) or magnetic tape or disK in an inexpensive TV recorder 
(TVR). For the RAP the problem is the projecting surface of the display. The problem 
disappears if one uses a plasma type display surface, although the mainstream commercial 
vendors are not using the large plasma panel for economic reasons. 
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A means of providing th« RAP capability with a video display is the use of an optical flat 
(port) on the cathode ray tuoe (CRT). This allows .ear projection of images on the 
phosphor «nd face plate of the CRT; it is a technique being used in several special military 
displays. The disadvantage of this technique is the h-.f cost and limited availability of the 
cuitomized CRT* (Typically these CRTs cost from $500 to $1000 each and may require 
tooling of irom $6000 to $7000, if the glass bulb required is not in current inventories.) 

A TVR is a good candidate for providing the image storage medium. It is economical and 
easily integrated into the terminal. A vidoo input line to the display section and normal 
I/O bus control is all th*t is required. However, in an effort to improve the quality of 
characters displayed, or to provide additional character capacity on the screen, several 
terminal manufacturers have selected higher-resolution, higher-bandwidth video, not 
compatible with the normal American TV standard of 525 lines, 30 times per second. 
Therefore, in selecting a video device one has the option of choosing a lower resolution 
terminal display or finding (or modifying) a compatible video device to interface the 
terminal display. The foreign TV market uses higher resolution systems, providing a 
market for the inexpensi^s TVR devices being considered and may be available at the 
required video bandwidth. A TVR can also be used to satisfy the prerecorded voice 
output requirement.   Both the TVR and RAP require a simple I/O bus interface for control. 

Limited graphics, typically defined as inexpensive (adding less than $1000 to the cost of 
the terminal), makes it possible to plot points, as well as to draw vectors and (sometimes) 
patches. One technique for achieving a subset of these capabilities is with special line 
drawing character sets to provide vertical and horizontal lines and special block type 
symbols. Although inexpensive, 'his capability is probably too limiting for CAI 

requirements. 

The implementation of a limited graphics capabilities for video terminals requires incentives 
to design and develop the proper module(s). The commercial market for the basic terminal 
does not seem to require graphics. Most graphic requirements can be satisfied only with 
the more expensive terminals (greater than $10,000) or with the clustered terminal 
systems (a controller driving several terminals), which are not being considered as a viable 
option for the CAI environment. Two vendors of basic terminals (Burroughs and 
Hewlett-Packard) considered limited graphics as an optional capability with their terminal, 
and paper designs were completed but never implemented because of lack of interest by 
the potential market.« The feasibility of implementing inexpensive graphics for video type 
displays is, however, confirmed. 

The design of a graphics module to plug into the basic terminal is the most challenging of 
all the development efforts being considered. It functionally resembles the character 
generator, but is more complex and operates at higher speeds. The vector generator 
interfeces the memory bus and operates on vector order codes, prepared and stored in 
RAM by the MPU, to produce video. The video is electrically "ORed" to the character 
generator video to produce the image on the CRT. The graphics commands should be 
compatible with ARPANET graphics protocols (Ref. 2). 

•    Private communication. 
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The characteristics of an on-the-fiy vector generator for a video terminal produce some 
unusual design compromises. "On-the-fly" is defined as regenerating the video from a 
memory containing the vector commands 'or each frame time (60 times per second), much 
like the character refresh of these displays. A paper design by the author produced 
compromises that limit the number of vectors crossing one TV scar iw 128 (individual 
vector desenpiors). The compromise is mentioned only to demonstrate the types of 
design decisions one might expect in providing a vector generator for video displays. The 
limit of 128 vectors crossing a scan line is not too severe for most applications. 

Another requirement to produce graphics is "patches,* the ability to produce shaded 
sections as outlined by the vectors. Patch (half-tone-paint effect) plus a half bright video 
control provides an effective animation and adds depth to the presentation. Within the 
design of a video vector generator, patches are easily implemented. 

WNCLUSIONS 

The terminals required by the military CAI system developers can be acquired from 
vendors of conrrercial terminals without a significant amount of development effort. In 
general, the CAI terminal requirements are not unique or very demanding of the 
off-the-shelf terminals available in the late 1970's. Two capabilities requring military 
incentives for development and implementation with 'hese terminals are a limited graphics 
and prerecorded visuals. The architecture of the off-the-shelf terminal, a micropro-essor 
controller, will facilitate the integration of these and othar future capabilities, for it is 
consistent with the design goal of providing customized terminals. Thil capability could 
provide the greatest economic impact for military CAI, for it makes possible cooperative 
efforts in using and purchasing terminals. 

The ability for sharing terminals within the military community becomes closer to 
reality—perhaps a necessity—as the proliferation o( these terminals continues throughout 
the military environment. Many of these termin?ls will be connected to host computers 
via data communication networks to provide a large spectrum of computer services to 
military users. For CAI to take advantage of these resources, future design efforts within 
CAI systems must be compatible with the protocols and data communication specification 
for the computer network. One conclusion which can be deduced from the above 
discussion is a CAI system design approach to maximize the use of existing computer 
services within the military community. The system development effort can be limited to 
the integration of existing computer capabilities to satisfy the CAI user requirements. 

Terminal technology is currently going through dramatic advances. Today's terminals 
satisfy many CAI needs. With modest additional development, the terminals of the 1980's 
should satisfy al! the currently identified CAI needs. 

immO* 
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Apptmiis 

EXCERPTS FROM INTKLUCENT TERMINAL REPORT 

Th« following paragraphs ire excerpts, with permission, from an unpublished paper for 
ARPA on intelligent terminals by Robert K Anderson of The Rand Corporation, December 
1974. 

Ettimattt of Data Terminal Netdi 

The OCA commun.:ations planning document (Ref. 3) is primerJy concerned with interbese 
deta communications demands in the 1980's. To estsJish these, howeve., the ADP plena 
of the individual services were examined, which were existing and approved (through FY 
1978) ADP systems of the m litary services and other DoD agencies. 

In order to estimate the number of on-line computer and data communications terminals for 
general purpose and support use (i.e., excluding special-purpose systems) the DCA plan 
categorizes military installations of the services on the basis of the number of personnel 
on the installations, and makes certain assumptions about the computer systems and their 
functions in each installation category.   Table 1 presents tht *e assumptions. 

Taule 1 

OCA Planning Assumptions Regarding Interactive Terminals 

I natal I at ion 
Category 

Personnel      Average number of 
On-site 

Computers   Terminals« 

Average 
Number of Terminal 
For Off-site 
Computers*« 

Large s.eee-se.eee 18 158 
fled i urn 9ltBe0-4,999 2.5 85 
Snail 88-599 8.5 11 
Very Small 8-79 8 8 
Ind i v i dua1 1-7 8 8 

58 
28 
U 

4 
1 

*    Interactive terminals for accessing the computers at  the 
inetallation;    projected from Air Force estimates. 

irtt    Terminals for accessing computer systems not at  the given 
inetallation; DCA estimates. 

Given the number of installations of each category, DCA presents the estimates of total 
number of terminals for accessing off-site computers for various functions. A 
representative set of these functions is given in Table 2. The estimated numbers of 
terminals for each of the services are shown in Table 3. These estimates are based or 
the expectation of 2,560 on-line, remotely accessible military computer systems in the 
1985 time period. 
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Table 2 
Representative Computer Functions and Systems 

WWMCS Major and Medium Computer Systems 
Base Level Payroll Computer 
Bate Level Supply Computer 
Base Level Personnel and Management Computer 
Base Level Personnel Service Computer 
Intelligence Support Computer 
Regional Logistics Ccmputjr 
Transportation Computer System 
Weather Computational Facility 
Scientific and Engineering Computation Facility 
Education and Training Management System 
Air Traffic Control Facility 
Medical Processing and Resource Information System 
Medical Research Computer Facility 
Legal Information Computer Facility 
Computer for Military Reserve Activ ities 
Test and Evaluation Computer Facility 

Table 3 
Projected Numbers of Terminals,  1985 

I natal- Number of Terminals for Terminals for 
lation Installations Off-site Computers    On-site 

Computers 

Army Navy AF Army Navy AF Army Navy AF 

Large 63 39 29 3158 1958 1458 9458 2858 4358 
tied i um 181 183 128 5868 2884 3368 15385 9755 18288 
Small 218 86 173 2398 946 1883 2398 946 1883 
Very 
Small 198 48 429 792 168 1716 8 8 8 
Ind i v i- 
dual 22 45 746 22 45 746 8 8 8 

TOTALS 11438 5985 9875 27233 13551 16353 

t^mmtmam—mm 
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The grand totals of the numbers of terminals projected for each of the services by 1985 
era: 

Army 38.663 
Navy 19.536 

Air Force 2o,428 

Total  terminals 83.627 

Air Fore« Eitimat« of Terminal Needt in 19BS 

Two Air Force studies of data communications and ADP requirements were completed 
recently: the Mission Analysis of Air Fore« Bate Communication» 1985 (Ref. 4) was 
released in A>;'il 1974, and Support of Air Force Automatic Data Procetting Requirement» 
in the 1980'» (Ref. 5) was published in June 1974. The latter in particular addresses the 
future need for interactive terminals and estimates the numbers of such terminals 
(including intelligent terminals) for Air Force base ADP systems. It is based on a gene-. I 
expectation that the growth of Air Force logistics and support ADP will be 3.5 times the 
present capability by 1985. 

The SADPR-85 projections of terminal needs for iifferent installations are given in Table 
4. 

Table 4 

SADPR-85 Projections of Air Force Terminal Need« 

1 
s 

Inetallation 
Average Term 

Inetallat 
nals per 
on 

Total 
Terminals 

Tgpe Number All  Types •Intelligent* All  Types    Mr teliigent' 

Large 
fled i urn 
Small 
Other* 

103 
29 
11 
91 

200 
100 
50 
20 

20 
10 

5 
2 

20.600 
2.900 

550 
1.820 

2.060 
290 

55 
182 

Totale 25.870 2,587 

* Air National Guard and Air Force Reserve bases. 
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Fifurt 3 projects th« number of tarminal in UM in in« 1980*s by (I) «xtrapolating th« 
historic growth rat» (from 1970 to 1973); (2) by ming tho DCA MtimatM in Tablo 3j and 
(3) by iwuwng that othor «orvicM hava th« «am« proportional tarminal roqulromonta as 
th« Air Fore« (at shown In Tablo 4). 

In all casts it is claar that larga number of interactive on-line computer terminals will be 
used in the military services in the ^SO's and that built-in intelligence can make their use 
more efficient and acceptable to the user. In addition, man-computer interetr in 
weapon systems and in tactical command-control systems is becoming an increasingly 
critical consideration, and the operators of such systems in aircraft, in ships, or in the field 
need augmentation of terminal capabilities to increase the effectiveness of the interaction 
and, thus, of the associated systems. 
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100,000 

90,000 " 

Extrapolation to all 
military services of 

A.F. SADPR-85 projection 

[1]     DoD projection for 74-'84 
assumes DoD is 60/ of all federal 
systems, based on relative proportion 
of ADP costs in period 70-73. 

[2]    Data for 70-73 from "Inventory 
and  Summary of Federal ADP 
Activities", General Services Admm. 
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Figure  3.       Projected growth in terminals. 
Federal Government and DoD 
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