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International Business Machines Corporation 	 Monterey & Cottle Roads 

San Jose, California 95114 
408/227-7100 

October 22, 1974 

Mr~ John Wolfgang 
Project Director of COMMON 
NASA 
Code 725 
Greenbelt, Md. 20771 

Dear John: 

I appreciated the opportunity of meeting with you and 
participating in several of the activities at the COMMON 
meeting in Hollywood, Florida. I also appreciated some 
of the confidences and comments which you made regarding 
our activities in the 1800 area. Please be assured that 
I will do my best to follow through on the outstanding
work that Al Shagory has been involved with. 

I also acknowledge receipt of the Appendix A results of 
the 1800 replacement questionnaire. However, I will not 
take action on this questionnaire until I am advised by you 
that I should proceed. 

I will also follow with Messrs. Wilkins and Biehl regarding 
the questions which they are following on as a result of the 
sound off to insure that these are appropriately handled. 

I look forward to hearing from you regarding the resul t.s 
of the meeting, as well as future activities in which we 
can be of assistance. 

I look forward to working with you and your associates. 

Sincerely yours, 

tall!rutJtp-
W. D. Jones 
Education Consultant 

WDJ/ims 



Internaltional Business Machines Corporation Monterey & Cottle Roads 
San Jose, California 95193 
408/227-7100 

April 15, 1975 

Mr. John Wolfgang 
Division Manager
Systems Division, COMMON 
NASA - Code 725 
Greenbelt, Maryland 20771 

Dear John: 

I appreciated very much your assistance and guidance in 
my activities at the recent COMMON meeting in Minneapolis. 
I know that your chairmanship of the division will enhance 
the services that the COMMON organization provides to its 
users, and that your direction in pursuing these objectives
will be of assistance to IBM. 

It was a pleasure meeting again with you and with Dale 
Preston, and I look forward to further association. 

Please let me know if I can be of any assistance in the 
activities. 

I will copy you on my acknowledgement to Jim Deck regarding 
the final report of the Future Machine Committee and will 
keep you informed of the progress within our organization. 

Thanks again for your assistance. 

Sincerely, 

W. 

WDJ/ims 
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International Business Machines Corporation Monterey & Cottle Roads 
San Jose, California 95114 
408/227-7100 

october 10, 1975 

...Mr. James C. Deck, President o 
COMMON 
Inland Steel Research Labs 
3001 Columbus 
East Chicago, Indiana 46312 

Dear Mr. Deck: 

We have reviewed the COMMON 1800 Future Machine Committee 
Report. It is a very comprehensive and perceptive report. 

As discussed at COMMON's last Board Meeting in Florida, 
IBM has introduced products that partially address the 
1800 application areas. Development work continues for 
these applications. Thank you again for the valuable input 
to our future product planning. 

Very truly yours, 

9f:h&rh-
W.D. Jones 

WDJ/pdp 

o.... 



April 8, 1975 

TO: Dave Jones, Consultant, GSD 

SUBJECT: Final Report of COMMON's 1800 Project Future Machine Committee 

Attached is a report prepared by one of COMMON's projects. 

This report was developed from more than a year of activities on 

the part of this project and represents a thorough examination of 

the subject of a follow-on machine for the IBM 1800. 


The 1800, as evolved, represented a real positive step toward 
these demands. The evolution was the result of a joint effort 
between IBM and concerned 1800 users who were members of COMMON. The 
formal efforts of the TSX review committee laid much of the ground
work for development of the MPX operating system. After a suitable 
time, the MPX operating system was reviewed in the same manner. The 
MPX review appeared to be somewhat in vain, for shortly after, 
System/7 appeared on the scene and it became apparent that IBM 
efforts were going to be in the host-sattelite computer concept. 
The point is a good number of· users donated their time and effort 
to help ensure the future of a machine that was a good start toward 
meeting their needs. No definite official word was ever received 
from IBM concerning the future of a machine like the 1800. Since 
that time, competition from other vendors both on the economic and 
the performance fronts, has eroded the number of 1800 users belonging 
to COMMON. Many of these users were "leading edge" users ( a term 
popular with IBM to denote users active in developing their system 
to the utmos t) . 

This report represents the kind of information COMMON is 

willing to provide in order to help IBM to serve us better. COMMON 

is looking forward to your response . 


. Sincerely, 

I.::::~~ 
President, COMMON 
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INTRODUCTION 

The membership of the 1800 Project in COMMON at the April 1973 

meeting elected to have a committee examine the requirements of its 

membership in the area of a replacement for the IBM 1800 Computer 

system. In addition, at this time, it became evident that IBM had 

no viable plans to effectively (performance and cost wise) alleviate 

their problem of not having a process control computer replacement. 

Thus this committee was charged with providing a report from the 

1800 Project in COMMON to the IBM Corporation, stating the Project's 

position on a follow-on process computer system. 

At the October 1973 COMMON meeting a session "After 1800, What?" 

was hel~ during which a preliminary idea was formulated about an 

IBM 1800 replacement. Following this meeting a questionnaire was 

created and distributed to all IBM 1800 and System 7 installation 

representatives in COMMON. Over 50 installations responded to this 

questionnaire, and the 1800 Future Machine Committee reported the 

results of this survey to the 1800 Project at the April 1974 COMMON 

meeting. 

The 1800 Project membership suggested at this meeting that a 

further refined questionnaire be prepared and distributed to the 

membership. Such a questionnaire was prepared and sent to the 1800 

Project membership between the April 1974 and October 1974 COMMON 

meetings. The results from this survey, formal sessions at the April 

and October 1974 COMMON meetings, and many informal discussions over 

an 18 month period are the guiding factors for this report. 

_ ..._-_... _----------------- ---- ... -.~ .... --- 
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HISTORICAL BACKGROUND 

Many digital computers, with proper modifications for real-time, 

on-line data hardware connections could be used in the process control 

environment. This discussion, however, will be limited to those IBM 

machines that have been primarily and historically used in this 

environment. These are the 1710 (1620), and later the 1800 system, 

along with satellite (attached to a 360/370 host) and stand-alone 

versions of the System 7. 

The IBM 1710 and 1800 systems were supported in both software 

and hardware to an extent that an extremely complex process control 

application can be efficiently handled. A System 7 system, on the 

other hand, is constrained (even in its most powerful configuration) 

so that it by itself can no longer handle in a complex application 

in a complex application in a cost-effective manner. Instead it 

requires another larger machine for program and data analysis support. 

As of the date of this report, the only large system with viable 

software support available is a IBM 360 or 370 which results in an 

overall complex that is no longer cost-effective for most process 

control applications. 

IMPLEMENTATION CYCLE 

In all probability a machine of the level needed for process 

control applications would require at least a five year development 

cycle to produce a viable and reliable hardware/software system. 

This means that a replacement for the 1800 should have been "on the 

drawing boards" seven years ago, and a second generation of that 

machine should be in development now. In addition, since IBM knew 

--_.............•- .....- ---------------- 
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that they had no intention of providing relief for the 1800 user, 

an accelerator package should have been made available two years ago. 

This committee is not condeming the basic concept of a host

satellite configuration, but rather the specific implementation that 

resulted. Any future process control machine should include satellite 

computing and control capability that would function as programmable 

(software and microcoded firmware) "smart" data collection and control 

stations. These satellites must be more cost-effective than the 

current System 7. 

THE PROCESS CONTROL APPLICATION 

A computer for use in the Process Control Environment should not 

be limited to the generic class of pure closed-loop, open-loop, or 

numeric control problems. In addition there are many applications 

for the machine in the fields of lab automation and data collection. 

Most of the user installations in all of these fields do not have a 

large corporate computer available, cannot afford a large machine or 

have a critical problem where a host machine in the control loop 

would be technically infeasible. 

There is a definite need for a machine of sufficient power to 

handle both the process problem and the associated "batch" and other 

"job shop" applications. Furthermore, such a machine must have a 

reasonable capability for expansion, without being totally obsoleted 

in a short time frame. Such a machine does not now exist among the 

computers being actively produced by the IBM Corporation. 

Also many users in the process industry cannot afford the 

luxury of reprogramming their entire software system every four to 
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five years at the whim of the computer manufacturers arbitrarily and 

capriciously adding and dropping computers to or from their product 

line. These new systems must have upward configuration compatibility 

and must have facilities to minimize system changeovers. The current 

"state of the art" of computer technology provides the capability 

for designing such a system today, without undue problems being created. 

Such a design, however, would require a unified program of continued 

support to the "Process Industry" on the part of the computer manu

facturer. A positive decision to provide such support in the areas 

of hardware/software systems, field engineering, and trained system 

engineers for the life of the machine will be a prerequisite for a 

computer vendor to viable in the field. It appears to the users that 

IBM is now in danger of losing its position in the process control 

application area, if indeed it still has such a position. From COMMON's 

viewpoint IBM should make a positive statement as to their future 

role in the process control industry. 

DESIGN POLICY DECISIONS 

While the users themselves cannot make decisions for the computer 

vendor, the "Process Industry" does require affirmative responses in 

the following areas from the "Computer Manufacturing Industry". 

* 	 A strong commitment to support process control applications. 

* 	 A line of computer systems designed for process application as 
well as data processing applications. 

* 	 Ease of system upgrading and graduation from system configuration 
to system configuration. 

* 	 A unified line of computers that are configurable in a cost 
effective manner for the small user and expandable for the large user. 
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* Reliability for both the hardware and the multiuser software 
environments. 

* Support for standard process instrumentation and the standard 
EIA ASCII device interfaces. 

* Negation of planned obsolescence syndrome now popular in the 
computer industry. 

* System software/firmware that provides reliable on-line, real
time capabilities with continued maintenance support for the 
lifetime of the machine. 

MACHINE CONFIGURATION 

The following discussion describes the type of computer system 

that is desirable for use in a process control application. This 

machine is described in terms of the II s tate of the art" today, as 

this is the only measurement guide available. Future technology 

advances, manufacturing techniques, and cost trade-offs may dictate 

a modification to the system design. The future process control 

system should be designed with several goals in mind. 

* High reliability and maintainability in both hardware and 
software/firmware. 

* Emulation provisions for preceding systems and application 
software. 

* A unified system capable of being easily field expanded. 

* A supported lifetime at the users installation of at least ten years. 

* Integral design of bus structure, interrupt system, etc. for 
efficient on-line, real-time data handling. 

* Support of devices whose interfaces meet the actual and defacto 
standards currently used by the computer industry in general and 
not just those used by IBM. 

* Real-time interfaces that are easily connected to various signals 
and instruments. 

* No crippling of the system in the original design. 

* Full support of all process and data processing devices, including 
all feature attachments that are available as part of the system. 

--------------------------------- ------_......_--- .
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* Diagnostic and repair capability on-line including the software 
and control program support to do the necessary backup switching. 

* Compatibility between various computer languages (firmware or 
software), natural input/output device operations and the mass 
data structures. 

Since by in large the summary in Appendix A of this report is 

self-explanatory, each point in that summary will not be explained 

here. Instead, certain critical points will be emphasized. 

Basically, this future machine should be designed for efficient 

application in both the process environment and its associated data 

processing environment. The desirable configuration for this computer 

would be an IBM 370 type architecture, with optional floating point 

and decimal arithmetic, better data channel structure with multiport 

overlapped storage banks for memory, user access to the microcode, 

and an efficient interrupt structure. This does not mean that an 

IBM 370 is acceptable, but rather that a subset of the 370 would be 

a good starting point for the design. (For instance the modularity, 

bus structure and interrupt structure should be modified.) 

The data processing input/output devices available with the 

machine should include all of the standard devices of this type, line 

printers, plotters, card readers and punches, disks, magnetic tape, 

typewriters, paper tape, etc •• All of these devices should be fully 

supported in hardware and in software. Also it is mandatory that 

ASCII coded devices controlled via both binary synchronous and 

asynchronous communication adapters be supported both in software and 

in hardware. One noteworthy device should be emphasized here: 

cathode ray tube terminals for both control and operator stations as 

well as interactive graphic support should be available as standard 

supported devices. 
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A standard feature of the machine should be a microcoded basic 

control structure, with full support for user instruction and control 

extensions in the microcode. As an extension of this philosophy, 

optional emulators should be available for running directly IBM 1800, 

System 7 and other standard machine codes that are currently being 

used in the process control and data acquisition fields. 

The user application should be of prime importance in the 

operation of the machine, to guarantee this end the machine should: 

* Have a monitor and problem state, along with core storage 
protection, to guarantee operation of the executive system. 

* Have built-in support in the software systems to guarantee 
multiuser data file and program area protection. 

* Provide backup and maintenance capability on-line as the 
process is under control of the system. 

Process input/output devices shall be available and fully sup

ported in software and hardware. Typical devices of this type should 

include digital input and output, pulse counting and transmission, 

analog-to-digital and digital-to-analog conversion, thermocouple inter

faces, etc. All of these devices should be installed by simply plug

ging in a control card and input/output cards in a standard cage, and 

adding a software support routine to the system without a major re-

system generation of the entire executive. 

The basic software system for the machine should permit effi 

cient "batch" usage of the machine, with fully implemented compilers, 

optional job accounting, efficient tailoring of the executive for 

the particular machine configuration, and standard application 

packages. 
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CONCLUSIONS AND RECOMMENDATIONS 

First and foremost, the IBM Corporation must make up its mind 

if it is going to remain in the process control business and notify 

its users of this decision. Secondly, assuming that IBM has decided 

to remain in the process control business, it should "bite the bullet" 

and admit that they do not now produce as an active machine in their 

sales line a cost-effective process control or lab automation machine. 

The "users" are tired of being coerced by IBM to take either one of 

the present System 370 or the System 7 in any form as an IBM's 

answer to the users problems in process control applications. By 

now this should be obvious, if for no other reason, by the lack of 

sales to this type of user. Thirdly, design a machine that from 

ground base zero is configured to support real-time data acquisition 

and control problems. 

------------------------------ ...........~~~~-
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no VOl! Q!=OIlIPF AYlE MANIPULATION? 

YF <: ?1 XXXXXXXXXXXXXXXXXXXXX 

\to 17 xxxxxxxxxxxxxxxxx 

NO A"J"W!'P 	 1 X 



• 
• 
• 
• 
•

20. 	 rH) YOU fJF~l"r- !flOl T'-QFG!~TF" LOAO ANO SF)'!F? • 
YFS 	 11 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX • 
NO 	 p \(XXXXXXX • 

1 X • 
• 

?!. 	 "XFQ)TF' I~!~TRUrTTrf\!? • 
Y'S 	 ?~ XXXXXXXXXXXXXXXX~XXXXXXXX • 
~O 	 ~ XXXXX • 
Nfl AN<:WFp 	 4 XXXX • 
OTn !\JOT UNnFQ~TIND • 

4 XXXX • 
• 
• 
• 
• 

A<;SU'lFn: n!S"l~Y nF AU. PEGTSTFRS, TPAfF, AOOPFSS TRAP, • 
r:n~l<:nlF flFAnA"'lF SWJTrHF~, MA"l/Al fONTD"l nF Tto nEVICES FflOM THF • 
r,rl~j~nlr, TNSTQlIrnoN I'XF=r!JTTON F!<OM THE (nN<;Ol.f' <;wnO-lF<;, Alii!) WfTH • 
~N [lDFRI\TOQ'<; rnN<;nt F TH4T rA~1 flF II TFlFTYPF, CRT fllSPlAY OR A •
TYPFWPITFP. • 

• 
?? 	 CONS nll' INTI' PRI.IPT? • 

YFS 	 37 XXXXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXYXXX • 
"10 	 o • 
NO JlN"WFR 	 1 X • 

;>'1. 	 VAPThRIJ ","Ffn T'II<;Tl~UrTlON FXETUTtDN? •
YF, 	 14 xxxxxxxxxxxxxx • 
NO 	 ?? XXXXXXXXXXXXXXXXXXXXXX • 
~n I~~W~R ,~ nrn ~nT IwnFpSfhNn • 

'I XXX • 
• 

2 /t. 	 ~~Nll~1 '1nClT~T(~ TIN! OF rrH~F? • 
YF~ '16 ~XXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXXXXX • 
NO 	 ~ XXX 

2? 	 nJ~PlAY MAf4T~f ,TATF ON T~F ,ON~nlF? • 
YF~ 11 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

~n I X 

NO AN<;WFQ I X 
 • 

?f,. 	 1"1. FRO~ CflN<;Ol I'? 
YFS '12 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
NO ? XXXXX 
NO A~~Wc" ? XX 

1!::l£JJIL2lJl£JJI 

1I<;<;lJ'1Fn: <;HNOARn :OI)F FOR All "I'VICF<; (ISO 11, AtlTOMATT( 
Illt. TOI. ClFVrr'F RFA<;<;lr:'1ARt I' FRn~ THF r.nNSOlF SW1TrHES. FUll 
~FrrW"RY nN PflWFR FAT l ~l1Tn-RFST/lQT. 
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? 7. \-Inw "1f1NY nMA np rv rL F ~TFhL !NG rHI\NNFl ~? 

'1 I NT ..,11'1 ) X 

? 1 X 

~ 7 XXXXXXX 

It 6 XXXXXX 

<; '3 XXX 

6 <; XXXXX 

~ 5 XXXXX 

Q ? XX 


16 ':\ XXX 

24 1 )I 


NO "1TNP\!/"1 ~"FrIFIFn 


<; 
 XXXXX 

'1 ~ X T M U~ 	 '\ 1 X 

!., I X 

R 4 XXXX 
q 1 X 


In 1 XXX 

12 6 XXXXXX 

15 I X 

1 f, q XXXXXXXXX 

74 '3 XXX 

12 ? XX 


NO MA )lr~1.I~ ~DFryFIFD 


R XXXXl(XXX 


2 P. 	 no VOU I"lFQPr: nT~TPT"'\JTFn DF R T PHFI> AI PRf'rE~,nR<;? 

VF~ 7? XXXXXXXXXXXXXXXXXXXl(XX 
NO 11 XXXXXXXXXXXXX 
NO aN<;WFD It XXXX 

2Q. 	 f)0 VOII nEqDF TIll TO MlItTIPlF rORF P,I\NK~ TNnFoFNOENTlV? 
VF<; ~O XXXXXXXXXXXXXXXXXXXX 
Nil 14 XXXXXXXXXXXXXX 
NO I\N,WEP 4 XXXX 

7n. 	 HnW MANY TTY rllMP/lTlflLF DFVICFS <;HOIltf) 'IE <;\JPPIlRTARlF? 

~ PH MUM 	 n 3 XXX 

1 5 XXXXX 

? "I XXX 


"' 4 
1 
7 

X 
XXXXXXX 

'5 1 X 

f, 7 )IX 


R f, XXXXXX 

16 ;> XX 

?O 1 X 

~? 1 X 


NO M1 N1"1lJ"1 <;PFC 1 FJ P) 

<; 
 XXXXX 
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'lAX 1"0'1 	 ? 1 )( 


." 1 Y 

4 1 X 

f, 4 XXXX 

p '3 XXX 

1 () '3 XXX 
17 ." XXX 
It XXXXX0; 

?() 1 X 
.", ~ XXX 
'+0 1 X 
(,4 4 YXXX 

2<;(' 1 X 

,..0 ., ~ Xl 'lll'! <;PFrrFT"n 


7 XXXXXXX 


31. 	 ')0 Y!1U "!FFn ____ (I"HFCK ALL nIH APPLY)? 
'lCq 4 XXX'! 
PLOTT!'!> 71 XXXXXXXXXXXXXXXXXXXYXXXXYXX 
7 T~ArK TA"!' 	 1 X 
q TRArK TAPF Ih XXXXXXXXXXXXXXXX 

nt/At. t)FNSTTY 0 narl{ TAPF 


10 XXXXXXXXXX 

PAPFR TADE PFAnF" ~ XXXXX 

Hfr,H-SPFFt) PhPFQ TArE QFAOFR 


9 XXXXXXXXX 

DA"FR TI"!' PIINCH f:, XXXXXX 

HT~H-~nFF" paDFR TAPf ~INCH 


A XXXXXXXX 
l,,!TFqACT IVF (IlT r.RI"HICS TFIHHNAt S 

3' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
NO a,..swFD ? XX 

tIm: 	PP!NTFR SP F Fn? 
I. 'Ion l "M p XXXXXXXXXXXXX 

~. "00 l P"I IQ XXXYXXXXXXXXXXXXXXX 

r • 1 (lOO I PM " XXXXXX 


CIIQf) 	 RFAnFP S"FFn? 
II. :>1)f) IPM 1;> XXXXXXXXXXXX 

A.. 'l0(l fP" 1<; XXXXXXXXXXXXXXy 

,.,. 600 (PM I 1 XXX\(XXXXXXX~X 


<;E'PII'lhTt= CApn PII"l(H? 

YF<; ?? XXXXxXXXXXXXXXXXXXXXX\( 

\In 17 XXXXXXXXXXXXXXXXX 


,<;. 	 TrlTl\l'" C;K <;Tf)"Ar.r I Mr:r,,I\<\YTE<;}? 
h. UP Til 10 	 9 XXXl(XXXXY 
R. IO-<;n Ih XXXXXXXXXXXXYXXX 
r. <';(1-1 no 	 7 XXXXXXX 
n. 100- 1000 	 " )(XXXXX 
F. MnPF; 	 1 x 
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f}! SK ~r::-F <;<; TT M 1"') 


~ . 10 M <; I"C !7 XXXYX~XXXXXXX~XXX 


1>. "in M<;FC 17 xxxxxxxxxxxxxxxxx 

r. 1 t:;() MSFr 1 l( 

n. '500 '1<; Fe n 

"Jr' IINs,,"D 4 X)(XX 


(11" U!\II" S? 
, Xxx 
Ii XXXXX 
1 X 
1 X 


"JO ANSWI"R 22 XXXXXXXXXXXXXXXXXXYXXX 


t. SOfTP'lFl'1 THE FnttrJW!N(; MTNTM"" SPfEI'1S: 600,6110. 240() OR 
9,<,00 RPS, 

0 1 X, ? XX, 1 X 
I, I X 

1 X"(-, 1 x 
10 1 X 
16 1 X 

''In ~NSWFP ?O XXXXXXXXXXXXXXXXXXXX 

(1 3 XXX 
1 :> xx 

;:> 1 X 
~ Xt 

?O 1 X 
n XXXXXXXXXXXXXXXXXXYXXX 

l SDFClFII"O THF rnLL(1wIN~ M{"JrMUM A~YNC <;oFEn<;: tlo. 110 nR 
"Or' R flO:; • 

0 1 X 
;> 1 )( 

3 1 X 
fl 1 X 

1/\ 1 X 
;>4 t X 
40 1 X 

?3 XXXXXXXXXXXXXXXXXXXXXXX 

" SDEOJ'fFf) THI" FflU OI4T!I!f'; MAxt'lU'I II<;YNC SOHnS: 4.P" 4.A. Q.6 
no "() KR. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
, 
• 
• 
• 

• 
• 

• 
• 

• 

• 

PA(,;F q 



~I3.Q{;f.5..L1.L:! 

3 R. AID 

F\ITS-MI~TMUM R F\ XXXXXXXX 
10 ~ XX 
1 I. <; XXXXX 
12 4 XXXX 
JI. ? XX 
51, 1 ? 

f',J0 ~"lSW"'R 16 xxxxxxxxx~XXXXXX 

f11T~-"J\X P.'IIM 1 J 1 X 
1 ? 2 XX 
P 1 X 
14 4 XXXX 
t~ 4 XXXX 
IF, 7 XXXXXXX 
?3 1 ? 

3;> 1 '> 

12P 1 ? 
",n II'I<;W!'~ 16 XXXXXXXXXXXXXXXX 

~PF!'n-"'INT"H" 'U1MArQ fl1' r fllllV!' RS T0"1<; pr-p <; EfONO 
1 1 X 

10 1 X 
50 I X 

J 00 XXX)()(" ;>on 3 XXX ..II< xxX 
leW ~ XX 
10K ;> XX 
"OK I X 

MO AN"W!'R XXXXXXXXXXXXXXXX1'" 

<; PFFO-MAX IMII .. ,"!I" P!'R OF 1'0\1 V FR 5 roN C; PFR 5Fe nNn 
'H) 1 X 
~On , XXX 

11< 3 XXX 
I,)K 3 XXX 
20K ? XX 
,OK 1 X 
4'11( 1 X 
<; I) I( ? )IX 

HH)I< 3 XXX 
7001< 1 X 

10'1 1 X 
Nn II 1\1<; '>IF D 17 XXXXXXXXXXXXXXXXX 

"IIGF 10 

http:I3.Q{;f.5..L1


• 
• 
• 
• 
• 

'I" • f) I~ • 
• 

FI IT ~ -M I N f'lIlM P (, xxx XXX • 
I () 4 XXXX • 
11 1 XXX • 
17 1 X • 
13 1 X • 
If, 1 )( • 
64 1 ? • 

",n AN"Wr:<l 1<) XXXXXXXXXVXXXXXXXXX • 
• 

f' TTS-Ma X1'II)" )0 1 X • 
11 1 X • 
1 ? 1 11' • 
14 1 X • 
15 ? XX • 
If, '5 XXXXX • 
32 1 ? • 
fA 1 ? • 

I?A I ? • 
Nn Af\i';\JfP 1"1 XXXXXXXXXXXXXXXXXXX • 

• 
<: P FP1-M 10; T"lUI>! 'HIM 1\1''' or rnf\iVf~ s rrw c; PI'P Sf'r [Un • 

I 1 x • 
10 ;:> XX 

1'10 1 X • 
2'1'1 I X • 

11< ? XX • 
cK I X • 

? "I( 1 X • 
IO!)'" I X • 

111(1 Af\i "'WE " 
<;pf'rn-.,aX['lUM \)1)"f1F" 

II< 

'1 
(If 

1 

xxxxxxxxxxxxxxxxxxxxx 
r(lIllVI'RSION~ PFR "Fe OW) 

X 

• 

• 
11:) (J 1 11' • 
'i00 1 X 
10K ? XX • 
20K ? XX • 
?5K 1 X 
" OK ? )ell' 

1(101<. 1 y 

NO Af\i'Wf"p 
<;001( 1 

,1 
x 
XXXXXXXXXXXXXXXXXXXXX 

40. MUMFI!''' (1F Mil P01MTc; ? 

MTNT""M 4 1 11' 
p 3 xxx 

1(; ~ xxx 
40 I X 
f.4 4 xxxx 
"0 I Y 

100 1 X 
12? 1 X 

PAGf 11 



• 


• 


200 I X 
"M) ! X 
44" I X • 
1',0" 1 Y 
poo 1 X 

11< 1 )( 

Nn ~"l,W"Q I"> xxxxxxxxxxxxxxx 

"1\ X T"11'~ 16 1 X 

64 ? XX 


1 '''1 ? XX 

16" I Y 

700 '3 XXX 

?'if 3 XXX 


lnoo 	 1 X 

1 X
HI? " 

l"'()f'I ? XX 

'1< , XX 


'40 "/I X 1. X 

NO AN<;IJFo t7 XXXXXXXXXXXXXXXXX 


41. NII"''1FI> '"IF f) I~ 	 POINT<;? 

"[ NP.,IlM 	 1 ? XX 

? ? XX 

f. 	 XX? 
Jl '\ XXX 

to ? XX 
16 3 XXX 
32 1 X 
<;() ;> XX 

64 1 X 


"lf1 IIN<;WFP tR XXXXXXXXXXXXXXXXXX 


MaXYM\lM 	 R J X 
In , 	xx 
1", ;> xx 

;>4 1 X 

6 /+ ? Xl( 


128 ? XX 

l(11'0 1 


20(1 ;> XX 

'.") 	 I Y 
2'i6 1 X 


Nn MAX I X 

"lf1 IIN<;W"R Iq XXXXXXXXXXIXXXXXXXX 


4'. 	 0(1 vnu Rf9IHPF: 
~ . ~ AMP! F liNn Hf)lrJ PI=Q INPIIT tr "'F 

0 XXXXXXXXX 
R. 	 PRf'r: R~"MIUn F r:~T"l 


<; 
 XXXXX 

(. RnTH Q XXXXXXXXX 

n. NFTTHFD 	 'i XX XX X 

P.§.GF 	 12 



• 
• 
• 
• 
• 

1 ~ XXXXXXXXXXXX 
• 

4'l. nn vnt! ~EQllf"r:? (CHECK All THAT M'''l Y) • 
PI\PAlI Ft '')T~T ThL n!)TPffT • 

?B XXXXXXXXXXXXXXXXXXXXXXXXXXXX 

"APALlEl ')T~TT"'I fNPlfT 
 • 

'll XXXXXXXXXXXXXXXXXXXXXXXXXXXXXl(X 
'l? XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX • 

°UlSF n!fTPt!T 1~ XXXXXXXXXXXXXXXXXXX 

r:Oll'JTFR !'lollT 10 XXXXXXXXXXXXXXXXXXX 

~ Y NC liN/') Q f' A'"lV r:nA FACH ~Rnup nR POINT 


1 0 XXXXXXXXXXXXXXXXXXX 

oFMnTE. MlrQnp<n~DA~~I\RLF PRnCE~~ 1/0 ~TATlnN, 


11 xxxxxxxxxxx • 
~TANf)ARf) t/Ill TN<;TRUMFNT INTFRFM:F 

t" xxxxxxxxxxxx 
ISOlATFf) I~ITfor:Arr: fF.f;, OPTICAL f,n!JPI T~'f;1 


10 XXxXXXXXXX 

TTl, COMPATFllF fNTF"FACF<; 


'3 XYXXXXXYXXl(XXXXXXXXl(XXX 

MFfl l'tTEQ<=Arr: ? xl( 

MOS INTFRFACF , XXX 

CONTACT f! nSflPF INTFRr:f1CF 


?? l(XXXXXXYXXl(XXXXXXYXXXX 

PFlAY !1'>IYFR'S 11 XXXXXXXXXXX 

P,T-,)Tor::f,TTf1NI'.I T 10 t;Rf1np<; 


~ )(XXXXY 

MTNTC(lM""TFQ INTFPFAlFIQ 


?O XXXXXXXXXXXXXXXXXXXX 

(i'll'lL!' [)QTVr:"lS I\!\I[) l:>FCFTVFP<; 


<> XXXXXXXXX 

DTFFFDF!\ITTftl I!\lPUT 


14 XXYXXXXXXXXXXX 

~O "'N~WFD 4 XXXX 


~S<;U'lfn: PRlnoTTV flPIVFN <;Y<;TF~, l'lFTTFP SYSI;FN TAYtrl"ll~lr: OF 
TPf' <:VSTF'1, ~jON"qnr::r<:<: ! 10 sonOL IN~. <;'TATJ<;TICAl "ACKAGE, 
SrTF"lTInr ,!jARnIITT,!r: PArK~f;E. LAil A"TnMI\TTn~! PACKhGF. OPTTf'NAl 
RATf'"l ,!nil IICC 011 NT I 'lJt; , lIn f1FYTCF ''''is Ir,l'JMF'jT liT !>I)N TIMF "Nfl 
~F1\<:qr;!\l"'!'~!T n!lQI"Ir, rXF~!JTrrlN, II MOR!' rOMPRFHE"l<;JVF lIn [)FVlrF 
'JTTIITY 0IlCKAq::, flDTI'1T71Nf: C::>f'.'PltFRS, II MIIc~n AS,F'''l'lU::Q, FUll 
rnPTQJ\"l IV !WITI-! Tin CflMPATTfHtfTY, .GtnRAL I'T'1'1flN l\~m P"lOrE'SS 
'mIJTI'lFS t::n~ QfH-Tl!'~C rn~ITllnl). 

44. nn Ynl! RFQUIRF? (CHFCK All THAT APPIV! 
QATCH SY~T~M ?Q XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
TTMF <;lIrJN~ 17 XXXXXXXXXXXXXXXXX 
MLllTf-oQn~Pfl"l"lrN(; 37 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
FllF MANA(;F'IFNT ~Y~T'~ 

?3 xxxXXXXXXXXXxxXXXXXXXXX 
Ot 11 11 XXXXXXXXXX)I 

• 
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APl " 
" 

lNT~R.CT'VF RI~'r 7 
~Nn"flt 1 
<; ! MU lA TJ f1N I. ANGII Af; F 

<; 

rrHl(1L '" 
AU';Ol ? 
MO II,M'WF~ ? 

XXXXX 
XXXXX 
XXXXXXX 
X 

XXXXX 
XXXXX 
XX 
XX 

a<;SUME!': ,M~!t~!l D~Y<;jCAL "flF THAN THE 
1'J<:T~llF,) flPHONS. Monlll.AP f4 APnWAPF. iI"lD I-'Tr:H 

4<;. no ynll QFO\lIR~? 'CHFCl< At! THAT ADOLY! 
<:FlF-CnNTA!NFn rnOtlNG 

1<; XXXXXXXXXXXXXXX 
flACK-UP Pf1WI'R ,Y,TFM 

t 3 X X xx xx XX XXXXX 
TURN KEY $YSTFM INSTALLATION 

R XXXXXXXX 
NO AN<:WFp 17 XXXXXXXXXXXX 

4". no YflU "O"')IITRF" IrHFCl< ALL TH~T APPLY) 

• 
• 
• 
• 
• 
• 
• 

• 
• 

• 

• 

• 
lBOO. E~<;nY FIFU') • 
'<FlU'1n TTY. 

nl\ll INF oTAGNnST Ie" IJ~'f)FR THF OPf'RATI"lr; $Y"FM 
3~ XXXXXXXXXXXXXXXXXXXXXXxxl(XXXXXXXX 

II,F!! <:y<;r:F"l '1(: TH(: '11I1GNO,TfCS 
?~ XXXXXXXXXXXXXXXXXXXX 

MANUFArTWU:p TRAINlNG Ff1P YOUR SFflVTr:F PER<:()NNH 
17 XXX)!XXXXXXXl( 

?4 Hnup OM-fAll MITNTFNINfF ~Y t~M 

?O XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
NO AN~W~fI I X 

47. WHAT !<; HiF rO<;T flR '10"lTf-I1Y RFNThl FOP Y'lU" PPF<;FNT SYSTFM? 

.. --------- lOOK 
I?I)~ 

14 OJ( 
I <;1)1< 
17"W 
HU)K 

1%K 
?OOK 

1 
I 
1 

'" 
1 
1 
7 
I 

X 
X 
X 
xxxxx 
X 
X 
xx 
)( 
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----------

? Olt I< 1 X 
2401' 1 X 
~Of)~ ? XX 
1"01< ? XX 
,qOK 1. )I 

'iOOK 1 X 
A'if)1( 1 II 

Ff'R THF ARovr ;>? ~YSTFMS, THF AVFflM';F PIJPCHA<;F COST WAS $241.4 
K f'Q M .04K ~ F~ M'l''H H ~<;~IJMTNG 40 M'l~JTf-lS RFNTAl FOIJAlS THF PURCHASF 
DQTrr:. 

$1"'O~ITH 4. 11< 1 X 
\("I< 1 • 

<;. 21< 1 X 
<;.41< 1 X 
n.51< 1 X 
7.4K 1 X 

ql( ? XX 
q.,)K t X • 

1 I]!( ? XX 
11]-P'< 1 X 

1 ., K ? XX • 
14K 1 X 

1 l't. '"l,K 1 X 
1 'i K 1 X 
17K 1 X 

• 
FOR THF AROVF 1 q SY<:TfMS, THE WEPl\(';l= MONTHLY PENTllt 1<; $9.61K • 

1P ~'1R'i.20K FIlR Tf-lF <;.~"F ASSUMPTTON. 

Nr ANSWFP Til FITHFD PART • 
? XX 

FOP THF .RrVF 4, SYSTFMS, THF IVFRAGE PU~CHASF PAlr F WAS 
$,06.17 OP $7.A5K PFP MONTH. 

411, WHAT WOllLn YOI) flF WlLUIIJG Hl PAY FIl~ MI rOlJTVIILl=NT (11 THOUGH 
l=~STFR INO MOPF UD-T'l-OI\TFl VFRSrOIlJ f'F THE "'arHINE YIlU JIJST 
<; P FrY r= r Ff'? 

$ 	 ~ 0K 1 X 

AnK 1 X 


7'iK 1 X 

l?IJK 1 X 
1.? 5K 1 X 
1"01< 't XXXX 
180K 1 X 
?OOK ? XX 
?40K 1 X 
?CiO'< 1 X 
V)O" , XX 
?,flOK 1 X 

<6'5 OK 1 X 
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---------

FnR THF Afll1VF Iii ~V<;TF'lS. THE AVr.P,,"GF "ljR[HA<:r PPICF I)E<:1pf'"l 
WA<; I?07.??!( np 1~.laK oFR ~nNTH. 

~/'lnNTH 

4. 'i X 
Sl( , XX 

<r.:;.4k' 1 X 
11( 1 X .,'11( XX 

fl.'iK X 

I 01< '3 XXX 
B - 1'.~ I )t 

PK 1 X 
l?-\'ii< l X 

I ~K ? XX 
1 ill< I X 

FnD THF IA'VF 17 ~VSfFM<;. THF AVFRAGF MrNTHlv AFNTAL nfSTRfn 
VIA'" t9.7F,K OR ~'l9'l.4()K f"JRCHA<:F. 

Nn J\NSWFP Tn FITf.lFR "APT 

'i XXXXX 


1"11> Tf1F ~f''"'VF ~<; <;YSTI""<;, T!-It: IIVFRAGf PUflrHIlSF PPICF Of'S IRE!) 
~A<: ,'Q6.1 o K np &7.40K PFR 'ln~TH. 
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APPENDIX B. 


questionnaires 



1800 Replacement Committee 

1800 and Sys/7 Projects of COMMON 


9 Octobpr 1973 


ATTENTION: "Sensor-Baserl" COMMON Members 

The "After the 1800, What?" spssion at the Atlanta Cm'MON 
was very well attended hy both users and IBMers. The reneral 
consensus was quite clear: By the next meeting In Denver a 
formal report should be prepared telling IBM what COMMON 
members involved with data acquisition and process control 
require in the 1800 follow-on system. 

In order to accomplish this feat we must ohtain some 
basic information from the membership and form a working. com
mittef' right away. So, please, if your installntion is at 
all concerned with sensor-based activities, take a couple of 
minutes to fill in the attached questionnaire and return it 
to me by the end of this month. 

'?t....~ 
MAILING ADDRESS: 	 Philip A. Thompson 

Princeton University 
Plasma Physics Lab. 
Princeton, NJ 08540 

COMt~ON No. Name of res ponden t 
Company 
Sensor-based application 
Sensor-based computer configuration 

Followin~ line if different from above computer: 

Computer for program preparation data analysis 


Future plans: 

Major expansion of sensor-based computer & when? 

Replacement of your sensor-based computer & when? 


Loyalty to IBM: Any replacement of present system would - 

a) have to be IBM __, h) be non-IBM only if significantly 

better ___, c) be considered from any vendor __, d) probably 

be non-IB~~ __, or e} not be 113M __ • 


Committee participation: Would you be willing to - 

a) fill out a lon~ questionnaire on 1800 replacement? 

(You may include ideas for inclusion In questionnaire on the 

back of this sheet.) 

b} work on preparation & interpretaion of questionnaire? 

c) come a day early to Denver meeting and help write the 

final draft of the committee report? 

d) meet some week end In February or March (probably In the 

Washln"ton DC area) to write the draft of the report? 




~ 
,1800-REPll\CE~1I:... r QUESTIOrHll\IRF. );1" 

.. PI e()se ans\'/cr YC. s 0 Lno on the f (,.J tu res and rri ve·e L ' ~./
val u f'S yo u rf ('sir (' for 0 t h (' r Que s t ions • :\ rl ~ i t ions (j n'i ~~vr,/ 
comments should be put on buck of sheet. ~ .~ 

16, IS; 24, 32, 36 (other) bi ts per word? 
What memory sppprl? 

..--_•. -Uaxinum core 5 i ze? 
How much fuster overall SPf'prl than 1800? 

.• Protection by "lord, p2.'~e, or fence? 
Multiple sets of rp~isters for rapid context switchin~ 

....._. (a la Sys/7)? 
How many registers? 

___Auto___incr:cmen.tJn~-and-dcc rpr.1e nt ing. re~Lstc •... ;::,..;......-.--..- ...----.---.-.-...---.- .. - .....-.-.-___ .............._ ._ .. . 
How many Feneral-purpose rf'Fisters? 

•• & Instructions a super-set of presenLI800? 

RrFister-to-register 1nstructlons? 


..... _0. II~lrncdiate instructions (operund is.data,not address)? 

• Flout i np:-po i nt harrlware? 

......_____-.Jiarrh·/a revecto ri nf!, of.-in te rrupts? ...... . 
Relocation hardware? 

• Scatter Joadin~? 
Dem~nd pa~ln~ (virtual memory)? 


... Stop-on-address debur: feature (a .la Sys/7)? 

• Co 1d s tar t from ROr,l? 

..---__--1.1 i c roprogrcu:1med-processo r ..for.. s pec.i alf unct ions .. (..P.l". ,- ...- .. 
FFT)? 
lOP's for OMA (rather than cycle stealinR)? 
Front-eno procpssors? 

Separate card rpad and punch? 
-.-... ,.... .. F-a s t e r ..... c a rd······ rea d e r? .- .....--- .-.--.._- .--.--.. --.... -.. --. 


Maximum amount of rlisk storap:e? 

10001 pm, caps ,~ 100'Jer~case printer? 


Standard.logic levels.for dip-itaII/O? (TTL?), 

Faster analo~-to-dip:ital converters? 


.. ---- ....·Pro 1" r ammpd Fain ···fo r ·A/Ds?-·--·-····-····-.. ---·---·--·
Sample/hold per channel and propramrnable clockinR? 
Faster.dip:ital~to~anaIDF converters? 

-Emulation of 1800 MPX?
• Easier SysGen? 

-..---.-.-- Mo r e· .. F. QU'" -t u nabl 0 s y stem .. -ro u·t i n E'~ r·--·---·-··--·---..-~-·---·-····--··..-···--·---'-·--··-----.-..-.--...-." .. -- .......--..-----.---. 
nVT ins tead of rIFT? 

• Routines forconverti n~ 1800 sofb'/are to npwsys.tem? 

.. 	Fu 1 L FORTRMl I V\.'d th Purdue extens i ons?

Optirnizint': cOPlpilpr? 

FORTRAN·arrays hackvJarrls In core?· 

Gloha 1 COm·lOl\J poo 1 (a 1a I H!SKEL/)? 

~hatother .laneuages (such as Basic, APL, PL/1)? 

.--..---.-.Hi 1?:h-speed connect ion to mi ni computers (Sys/2, etc)? 
• Telecom~unications support? 

----.--TTy 	suppo r t?-.-- t·\ a x i mu m n um be r-··-·o f--·l i n e s?----------~---·--- .---,----..- ....-..... ----...- ....----.-.. 
Time sharinp. in back~round? 

II end 
II end 

- ...--- -------------------------- ..-- 



'****************************~*********~***************~~*****~****************** 

THIS f")IJI=<;TT(J~J~IAPF J<:, IlFTf\lr: SFNT Tn '('1U ~w TH(= rr)M'.1n\J Il~f)O DFDLt\fFMPH 
C)\1"1TTTU' S) THIIT hlF C"Y)FV[t(1P 1\ p r lSTTTr1N STATFMPJT rrlp TfV1. TT HAS 
ncr"! PJ!1TfATFD Til ue; TiltH TP'1 IS 011TTF I\jTF~FSTrf) J1'J 11\}£1 CrHM-1F'\)TS sn WF 
U~:,i= vnll H1 ::;TVr- THfS (1)FSTrllr..JNAIRF VOU!:! P1MEnrUF I\TTF'nrON ANn TO 
RFTUP~ IT RY 19 JULY TO: 

f)l~ll\l.) r·f1l,)F\J r)r:' l.jFNPV T40~wsnN 
nFPI\PT~[\JT ,r ~I\\JA~FMF~T 

HFALTH ANn HnSPTTtiLS GnvrR"JING COMMrSSIfJ\J nr. (.[l01( COUNTV 
1900 I..J!:ST pr'l K <::;Tf)FrT 
CHI r 1\ Gfl. TLlT \Fll S 6 n6 P 

1. YOUR ~I\SIC II\jST"LLATTn~J IS: 

1\. '11\\jJrACTJ~T"Jr, JP r:l~F""r.AL D~C)Cr:SS (flNf!H1L R. Rr-Sr:Aflr:H ANn 
11 F V r U l~) M F NT 
(PLr~S[ <:'PE(IFV) 

(. • F rlJ ( 1\ T 'flN (\ • 
__________________ 

..., EDT CAL AP fl LTC." Tt '1 \J SF. 0 T4 E R 

? f)fl ynu USE THf pr;:OCFSS CmJTPnL fF!\TU~ES I\Frl1fWFf) Ry THF lAOO?. YFS NO 

I\SQJ'-1[i1: \1A:-IINF CVCLF TI"1f LFSS THI\N 1 MICRO<;FC(l"ln, 2'<:' crV"PlE"1FNT 
I\RITH~IFTIr., HI\!'f)',JA.rr Tf\I!-::~S WlTH fI.. q~N~F OF 5 MICRnsr-c. TO 1 SF.:O"JD, 
/'IUTO Tf\jCP[MfNTTW; llFGYSTrr<:" HAJ)f)'..-.!f\Rr YNf)FX PFGI<;TrRS. T'ITFGFR f\"} ITH~ETI: 

T\Jcu}nf\Jr; \/IULTfPLV ,'II"') DTvTnf:. nflTlPN!\L FLOATI~!r; pnHJT DRnrESS'lR WITH 
INSTrUCTIONS, OPTIONl\l nrCT"'iAL ARTTHVfF:TIC !,JTTH INSTRIJCTTflt\j<;. 

3. 4RCHTTECTLIRF s~mULr) 'J,F 

A.FIXED PFGISTFP (JRfFNTED B. GF\JFqAL ~FGISTFP nUIF~TEn. 


4. ~UMRFR OF PEGISTERS? 
R. Q-l? c. 13-16 f). ~ORF THAN 16 

~. [lJ Y1J F!\VJP 1\ SFT (11= ~PTVTlEGrn INSTRIJCTlONS ( f. F. MnNITOR OR 
SVSTEM STATF)? YES NO 

6 • ..J1PIl LF'JGTH (rqrSl? /'I. P =\ • 12 c. If> n. 74 
F. 3? F. or HE r _________ _ 

f). R~. ? 

c. D. OT HF Q 
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----------

AS<:II'1[:'1: \J1)~1 (::rlP r f-=H.l I\t-';')/(1 0 vnl ATTL[ MF'·1fl'~V p'r,'. nc.), nDTIONAL 
VIr:>TJAL ,'··F~npv. 

10. ME~OPV SV1F (K~YTF~'? MIN MhX 

11. INCRFMENTAl FXPANSJn~ ,T7E (KRYTES)? A. , c. 8 
O. lA F. 32 

12. H f) ',I t"1UCH HIGH SPFF~ Sr.ol\T(H PAn M[MORY f)[l YOI.' DrOIITRf-? 
d. 0 ~ . R I·JD P f) <; c. If, WfJ R. ') Sf). ~ ? 1-' 0 f< r) S 
F. WIRF 

13. OJ YJU RFQUI~F RYTF AnnpFSSIN~? YES NO 

14. STORAGF PROTECTION? A. NONE R. PHYSICAL PAGE C. p~OGPAM PAGE 
D. LI'v1TT R.EGISTE-R STACK E. SrNGLE" WORn WI PRIVlLf(';FD TI\ISTQUCTlflN 

ItlIE£~IJ.£'IS. 

ASSlIMF:fJ: THIS t'-'l\CHrNF WTlt. HfWF PP(lCESS A\,If) PRnGRfII~ fEXTFRNl\L ANn 
INTERNAL) INTFIlPIJPTS. 

15. ~JUMRFR OF INTFPRUPT LtVHS? "1T\I __________ MAX _________ 

16 OJ yJJ RFQUIRE ~ULTrp_E nFVIC[S PFR LFVEL OR OrnJeATf-n LOCATION FOR 
FACH OFVICt? MUI.TJ DFDICATFD 

17. f)[) Y1U RfqUT~F rlJLL SE'lSF OF HJTP'RUPT STflTUS 1I~,m '·1ASKtNG VIA 
SOFTWARE? YES Nfl 

lR. Oil YJU f)FSIRF S:1FHiAQE C""lTRnt [1F OFVICE hSqr;~!MFNrS? YES NO 

H:tSIEJJG.II01:1-£E1 

1\ S <:; U~1 Fn : S TAN nARn " n n, 'U R, IvU L, n I V, h NO, 0 R , XnD, (C'1D, LOG I C 1\ L S~ 1FT S 
(<::T\lr.LE "\If) f)lURLF r~FSISTEq, PTf,l-lT. IFFT, MJO POTATFI, RYTF SWI\PS, FULL 
ARJTHMFTIC SHJFTJNf, (STG\I EXTF"JStn;-·,J,\JrJIH1t\LT1,\TlrJl'l), rHT TFST, 13fT SET, 
~Fr.J<:ft:R M'lf)IFV F. SKYD, :rj"lnITlON/lL APANCH [11'1 PEGJSTFP CONTFNTS, INDEX 
r:n::r;I~TEP LOOI'> cr\lTRDl, TlO TFST, T/fl INTTlhlllATlrN, FULL STATllS SAVE. 

1<). no YOll R!=JUIRf rVTr MflNToULATJON? YES NO 

20. no YOU I)FSTRf MIILTT-RFGTSTFI' I nAD f. STORE? VFS "JfJ 

11. 'EXFCUTF' T\IS1PIJrTTPI? YES "HI 

D AGE ? 



flC:;SIPl rrl: DISPLflY r'~ fli I orr,TSTrp~, TPI'ICF, flIH)f'r-SS T;"fIr', C(lNS(1LE PF-AOABlE 
SWIT::yr::S, "'1f1NlIf\L r:rH'HR'll rw I/J nrVH:FS FRn." crms£lLr, INSTRUCTTfJ'l 
EXF[~TT(lN FRO~ rl~S£lLE S~JT(HFS, nPERATnRS cnNSOLF CAN RE TTY. CRT 
nTSp(t\Y , (lP TyrFWRITFD. 

22 • C(1 \j SJ L F J N TF P r I IP T ? Yr S 'I J 

7,. VARlt\RI F SP~Ff) lr'JST7IJCTrrl~l rXrrUTTON? YFS Nrl 

2 I. • Ml\ N I ) A L ~1Cl n T F T r. II T r0 (\1 nF r n R F? Y F S NO 

15. DISPLI\Y MA(Hr~JE STAT"I= [IN CONSi1LF? YFS ~() 

2 6 • TP L FRO r~ (( 1\J SnL [ ? Y r- S \J n 

l~~IJ.L/nu.I~UI 

ASSUI.1FO: STANflflRn cnflF Fn r) Atl DFVICFS ("SCIJ), r.UHH-IlITlr IflL. IPL 
DFvrr:F ~F!\Sqr,~fl1LF FR()~1 ([""l('lsnLE S\·/TTCHES, F1JLL RFCUVFRY ON pmoJER FATL 
"Inn-REST ART 

7.7. H1W MANY DM" OR (YfLF- STrI\LJN'; CHANNFLS? 

MIN ~IAX 

2g. no YOU (IF.SrRF DTSTQI[lIITFn flFRIPYFRAL flPnCESS(lRS? YF5 NO 

2q • 00 YJ lJ D F S J ~ r T / f) Tl ~1 t II TJ P L r crw F RAN K S T N f) F P F N n HIT L Y ? Y FS \I 0 

30. Hml MANY TTY rrl~WATlRI F nEVTers SHOlJL[) RF SLJPDflfH"Bl E? 

MIN ""AX 

31. nn YJU NEr::l (::HECI( I\LL P~I\T I\PPLY)? -orl<.- -PLrnHR- -7 TP..ACK TAPE
-q TRACK TADF- -OJI\L nH!C) TTY q TPAC"<'- -PAPE~ TArF RFAD[ R- -~-IIr,H SPEED 
Pflrr.R TI\PF PFAnrR- -DflrFO Tl\rF PUNCH- -HIGH SPFFO nT Pl1\JCH- -CPT 
I'lTFRACTIVF GRAPHICS TFr~I~I\L5-

32. LT~~ PPJNTFP ~prEn? fl. 300 lDM C. 100 aLP ~ 

B. 300 (PM c. 600 CPM 

34. S[PI\QI\Tf: (ARO PII'Jrl'? YEe:; Nn 

35. HlTl\L nI ')K STflRi\GF ('1Frt\'\YTFQ? fl. lJD Tn If) 

C. SO-lOa I) • lCH)-11()() 1= • ~10R r 

D AGE 3 



__________ _________ 

' r~ " • DIS K Ar. C F <; <', T . I "1 F ? 1\. B. 1)11 "-1,rc L • 

D. r,OO MSr:r: 

__________ X _________~.~/\:'7. rm"'\U~IICI\Tlnl\Jf, "flrnrFP? [HSV~Jr,-"1P~ 
6'VN:-~IN M~Y _ 

A/D ~ITS-~T~ __________ Max3R. 

f.ll/\ X 

39. D / fI BIT S - ~'1T N 

I"J\X __________ :ONVERS[Of\l<; P[P SU"OND 

'+0. NI)'1~FR /\10 POJNTS? MIN MAX 

It? nn '(nu RF()I'lPF: /I. C;"~,'f)L[ f. HJLO PFQ Jl'JPlJT I TNF B. 
PR~~QI\M~nqLF ~AIN r. qnTH D. NEITHFR 

43. 00'1'(11) RF'J1IJPF? (OIf=rK fiLL TH"T APPLV) -[l:,\P.flL1.FL DIGITI\L OUTPUT
-O/lPl\lLFL ')1:;1 TflL TNPUT- -Fro OUTPIIT- -PlJlSF OIlTPUT- -COI.Jf<.JTER INDIJT
-<;V'J( [. ~ [Any F'H~ f:I\O"' :,~ ~un n=< PilI NT- -REMOTf:: MI (PrJr>prl(:;pl\M;~I3LF PPCln:Ss 
[/0 STATrONS- -STAI'JDAPIl LAP PITPUt-1fNT I\lTnFACF- -TSOII\TF-I) !\ITFRFACE (EG. 
ODTICI\L :OUPU\JG)- -TTl r::rnrJATIRLE TNTFRFACF<;- -MECI INTERFflCE- -MOS 
INT~~FACF- -CONTACT ClJ~~QF I'JTFRFACF- -qEL~Y DRIVFR<;- -RIOIRECTJONAl I/O 
G~fllJPS- -MINTcnMPI)TFp TNTFPrhCF- -rhRlF DRIVFRS [. rlFr.EIVFI~<;-

-DTFFERE\JTI,I\L INDlJT

ASSU~~FD: PRIClPlTV OPIVF\I SVSTFr---', !3FTTER SYSGFN T!lVLnRHlr, OF SVSTFM, 
Nr1N°~ncr:::ss I/O SPonLII'·Ir" <:;TII.T Pt\CKflr,E, SCIENTIFIC SIJPR!1U T TNE flACKAGE, LAB 
AUrrJ'~flTH'N PACKAGE, OPTT1'JflL IlAT[H JOG A::COUNTfNG, [In DFVICF AS5IGN"'ENT 
I\T PllN TT~1F AN!} RFI\SSIr,~'''lFNT nJp.ING FXfCJTWN, A MOqF CJ""'rPFHUJSTVE 1/:1 
D F V I ~ F LJ TJ 1I T V P ~ ::: !<' 1\ r, E, l P Tpq lIN r; C 0~'" P [ LFRS, MAC RnAS <:; f M p, L F R , FlJ 1I 
FnPTP!lN IVCWITH I/O C0'v1 n !\TTI31llTY,GLORAl. COMMON, ANI) r'~orFSS ROUTINES). 

44. OJ YOU RFfJl)[fn=? (C-l[CK !ILL THI\T t\PPLY) -f'\flT(H SVSTFM- -TIME 
SLICPJG- -'~ULTJr>~Jr;p"\-1'1I\lG- -FILE 'AflNI\GEMFNT SVSTFM- -PL1- -APL- -I)A51C
-INTFRACTIVF BI\5IC- -SNrJRClL- -5 I~ULJ'\f ION lANGUAGE- -COBOL- -hlGOL-
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'. 

!\ S <:; 11'1 r f) : S .~ fI. I I r p j) ~-lY Sr r: fI L S T 7 f T H Mil 8() J, r: ,,<; rL Y F r r: L ') T N S TA I L E f) 
C1DTTJ\jS, ~l[)IJL"~ H.I\f.l1h'ft,p=. IH";-l PFI 1'\[\[U TY. 

4'1 • n n Y 0 IJ R f-= !J U I p r:? f( H F r K 1\ U TI ~ /\T 1\ P PLY I - <; F L F C:J I\l T 1\ T1\! F f) Cfl n lINr.
-RAC< IJD DJWFR SYSTFM- -TIJPt\j KEY SYSTFM I NSTALLATION

121~f~QS.Il!:S. 

4~. nn 'fOlJ RPJ!!JDF? ((I--P::CK jIll TI~I\T APPLY) -f)I~L[,JF OfAfNIlSTTCS "I\IDFR 
T'iF !lpr:PI\TII\'S SY<;Tr M- -I'c:rp SYSGFN rJF DTJ\GNI!<;Tlr;s- -~/.'1~JlJF'\CTUPFR TPJ\INING 
FOR ynl)R SFRVrcr- ['>FRSQ')"FI..- -'14 Hnlll~ nNeALL ~J\lNTr"'''I\Jr:F P,Y l~M-

[DSI 

47. WHAT IS THE COST OR MONTHLY RFNTI\L FOR ynl.lR PPFS[f\JT SYSTEM? 

OR t·/1.10 

4>J. WII!\T ~m'JlI) Yl" t:l,F 1,'1 LU\.)f, HI P!\Y FOR I\~,! r-f)U[V~LFNT (ALTHOUGH FASTER 
f. t-'[JR[ UP-Tn-DATt==) VfRSl),,' nr THE VlI\CHTNF yJIJ JUST SDFCIFIFf)? 

THJ\NK YOU, 
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