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Look Ahead 
ill-fated system had to go too. One cpu stayed on for more than 
90 days during full cut-over to AmTote. But OTB had no use for 
the second cpu and asked IBM to take it out, along with the 
peripherals, in 30 days. Balking and bellowing, IBM removed it, 
but pressed for the rental for the additional 60 days. 

Argument raged about the morality of taking taxpayers' 
money for an unused system. As an ex-IBMer, OTB executive Jerry 
Paul (now at UCC) was also aggravated because he knew IBM had 
made exceptions in special cases in the past. The stubborn 
no-nonsense Paul called IBM president, Frank Cary, who passed 
the case to divisional president Ralph Pfeiffer, who called 
Paul's boss, Howard Samuels, who told Pfeiffer to deal with Paul. 
They met. No one budged. 

Will city policy settle the matter? City policy says it 
can't pay bills on equipment that was not installed and was not 
being serviced, and IBM after all, removed the equipment after 30 
days. The giant apparently goofed in not obtaining a written 
waiver on service when it dismantled the gear. IBM has never 
sued the city in over 40 years of doing business with it, and 
one wonders whether the giant wants now to take a tough stance 
at the expense of the community and state in which it lives, 
works, and plays. 

DEC'S REAL ESTATE BARGAIN 
RCA's defunct computer operation suffered its final ignominious 
defeat -- its opulent $35 million headquarters in Marlboro, Mass., 
has been purchased by the Digital Equipment Corp., and it went 
for a song. Neither firm would disclose the price, but 
knowledgeable real estate sources say that DEC got the 700,000 
sq. ft. facility and the surrounding acreage for well under $10 
million. Some say the actual price tag was about $6 million. 
Ironically, the construction of the headquarters facility was 
opposed by RCA's president, Anthony Conrad, but Conrad wasn't 
president of RCA at that time and wasn't able to overrule the 
computer operation's chief supporter of the project, Edwin 
Donegan. Donegan, incidentally, is still in the Boston area, 
associated with a financial firm called Kane Financial Corp., 
but he is said to be eyeing a new dp deal in the Philadelphia 
area. As for DEC, the new facility brings it into the same 
neighborhood with arch rival, Data General, a DEC spin-off. 
Data General has raided DEC almost at will over the past few 
years, and now some wags are saying that DEC just might do some 
counter-raiding on Data General. 

IT TAKES A PROBLEM TO SELL A SOLUTION 
On-line registration of voters hasn't taken place anywhere as 
yet, but it may--in Los Angeles County, the nation's largest 
voting entity, and in Maricopa County, Arizona, which includes 
the city of Phoenix and has some 430,000 voters. IBM has a system 
it has been trying to sell LA County for some time, against 
resistance from county dp officials who felt it was too expensive 
and offered things they didn't need. 

But last November the county ran into a registration mess. 
Many voters who had registered with duly authorized deputies 
went to the polls to find that their registrations had not been 
filed and they couldn't vote. So county supervisors took 
another look at IBM's proposal and decided they'd like to see 
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peripherals, in 30 days. Balking and bellowing, IBM removed it, 
but pressed for the rental for the additional 60 days. 
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Paul (now at UCC) was also aggravated because he knew IBM had 
made exceptions in special cases in the past. The stubborn 
no-nonsense Paul called IBM president, Frank Cary, who passed 
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Paul's boss, Howard Samuels, who told Pfeiffer to deal with Paul. 
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it has been trying to sell LA County for some time, against 
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Letters 
Solution/dissolution 
Dick H. Brandon's comments (April, 
p. 175) were quite intelligently drawn: 
having IBM broken up vertically, log­
ically, or geographically may yield no 
advantages in fact to the user, the 
economy, or society at large. Mr. 
Brandon argues that the Justice Dept. 
may have asked for dismemberment as 
a ploy designed to produce motivation 
on IBM'S part for agreement on a re­
furbished consent decree. 

Mr. Brandon concludes: 
"Thus; if a consent decree is indeed 

the target of the Justice Department, 
why not frame the parameters of such 
a decree and present it to. the industry 
so that a meaningful contribution can 
be made toward a realistic solution? 

"This is no longer the time for ritual­
istic negotiation. A solution is possible, 
if properly approached. The alternative 
is economic chaos .... " 

What solution? What are Mr. Bran­
don's grounds for believing that a solu­
tion is possible, practicable, or equita­
ble? He argues. admirably that present 
cries for dismemberment have failed 
utterly to weigh the consequences of 
the government's securing such a 
breakup; but he presents no reasons 
whatever why the reader should be­
lieve that a consent decree will solve 
the problem either. . 
WILLIAM LEE VALENTINE 
New Orleans, Louisiana 

Mr. Brandon replies: There is no more 
evidence of viability of a consent de­
cree or the proposed trisection;. how­
ever, one normally tries the more mod­
erate (and reversible) solution first. 
Beheading a person to fix a headache 
appears terribly final-aspirin might 
work, and shbuld be tried first. An in­
telligently constructed consent decree, 
compiled with industry participation, 
could do much to limit the operating 
boundaries of a quasi-monopoly. I, for 
one, would be happy to make my sug­
gestions for the curtailment of operat-· 
ing practices which are detrimental to 
the industry at large. 

Contention 
In the June issue (p. 190) [is] a re-
view of the Eames' book, A Computer 
Perspective. The reviewer, Lynn 
Stolle-r, particularly disparages the 
"philosophical viewpoint" of the book. 
He alleges that "IBM got Professor I. B. 
Cohen from Harvard to validate this 
history." 

With regard to· these assertions, may 
I make the following comments: 

1. It is absolutely false to state that 
IBM got me "to validate this history." I 
am not to be "got" to "validate" any­
body's history or philosophy, and I 
consider such a statement slanderous 
and requiring an apology. 
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2. With regard to the development 
of the "philosophy" and "history", IBM 
had nothing whatsoever to do with the 
formation of the p()int of view· that 
illuminates this work. Rather, the his­
torical perspective or "philosophy" 
emerged from many long and earnest 
discussions between the staff of the 
office of Charles and Ray. Eames and 
myself and my academic collaborators 
and assistants, and over a number of 
years. This is quite the opposite of 
there having been developed a history 
and philosophy, which IBM then hired 
someone to validate. ' 

3. Over a long period of time, before 
the exhibition on which the book is 
based was completed, Mr. Stoller him­
self worked closely with both myself 
and my collaborators and assistants as 
well as with the members of the staff of 
the office of Charles and Ray Eames, 
on matters of detail, and on the general 
historical point of view and philoso­
phy. Since he was so active a participa­
tor in the planning and execution of 
this history, I find it more than a little 
odd that he now takes issue with it. 

Nonimpact printers 
We have noted with interest your arti­
cle "Nonimpact Printers" (May, p. 
71). In connection with the section on 
ink-jet machines, page 72-73, please 
note that the INKTRONIC printer was 
developed and is marketed by the Tele­
type Corp., not ITT as stated in your 

Why, one wonders, did he never ex­
press such a point of view at a time 
when it might have influenced the 
eventual product? 

4. As a practicing historian, I take 
exception to Mr. Stoller's assertion that 
"any researcher knows you can always 
discover a history to support a given 
philosophy.", I am a "researcher" who 
does not know this. In any event, in 
this instance, the "philosophy" grew 
out of the research into "history," and 
so the comment is irrelevant. 

I would have thought it an obliga­
tion to your readers to give them at the 
very least. an idea of the contents of 
this book, however much a reviewer 
might have objected to its philosophy. 
I. BERNARD COHEN 
Professor· of the History of Science 
Harvard Univ. 
Cambridge, Massachusetts 

DATAMATION regrets any implication 
that Professor Cohen was hired by IBM 
to give credence to its theory. Re'­
viewer Stoller was unavailable for com­
ment at press time. 

article. INKTRONIC is a registered 
trademark of Teletype Corp., referring 
to its brand of ink;.jet printer. Teletype 
Corp. is a subsidiary of Western Elec­
tric, which in turn is a subsidiary of 
AT&T. There is no relationship to ITT. 
J. L. LANDIS 
Skokie, Illinois 

THE ARTICLE ON NONIMPACT PRINTERS BY MR. RENN ZAPHIROPOULOS DOES 
A GREAT DISSERVICE TO THE XEROGRAPHIC TECHNIQUE OF PRINTING COMPUTER 
OUTPUT. THE U. S. ARMY ENGINEER MATHEMATICAL COMPUTATION AGENCY HAS 
SUCCESSFULLY USED THIS TECHNIGUE SINCE 1959 WITH Two STROMBERG­
CARLSON seee PRINTERS. THESE MACHINES PRINT AT A RATE OF J6ee LPM, 
12e CHARACTERS PER LINE. WE HAVE AVERAGED PRINTING l.5 MILLION TO 5 
MILLION PAGES OF PRODUCTION OUTPUT PER YEAR AT AN AGGREGATE COST OF 
$e.e166 PER PAGE. THIS OF COURSE EXCLUDES MAINTENANCE COSTS, WHICH 
HAVE INCREASED IN THE LAST FEW YEARS DUE TO THE SCARCITY OF PARTS 
AND THE AGE OF THE EQUIPMENT. 

WHAT REALLY CONCERNS ME IS THE POSSIBILITY THAT MANY MANAGERS WILL 
READ AN ARTICLE LIKE THIS AND RULE OUT VARIOUS TECHNIQUES ON TH E 
RECOMMENDATION OF AN INDIVIDUAL WITH SUCH IMPRESSIVE·CREDENTIALS 
AS MR. ZAPHIROPOULOS. FURTHERMORE, IF, IN MR. ZAPHIROPOULOS I DRAWING 
ON PAGE 73, WE RAN OUR DRUM AND PAPER IN THE SAME RELATIVE DIRECTION, 
OUR PR INTER WOULDN'T WORK EITHER. OBVIOUSLY IF THE DRUM AND PA PER· ARE 
GOING IN OPPOSITE DIRECTIONS AT THE POINT OF CONTACT ABOUT ALL THAT COULD 
HAPPEN IS A GOOD POLISH JOB ON THE DRUM. 

PLEASE FEEL FREE TO FORWARD THIS LETTER. WHICH IS PRINTED FROM AN 
S-C 5eee PRINTER, TO MR. ZAPHIROPOULOS. 

R. BRUCE ROWLAND 
McLean, Virginia 

Mr. Zaphiropoulos replies: Mr. Row­
land has apparently misunderstood 
the purpose and message of the ar­
ticle. I was not concerned with all 
the feasible nonimpact printing tech­
niques. I was trying to point out the 
ones which were most likely to suc-:­
ceed because 'of the fit between their 
fundamental nature and the charac-

teristics of the need for hard COpy. I 
am not very familiar with the Strom­
berg-Carlson 5000 printer, but I can 
deduce from the lack of advertising, 
and its apparent absence from the 
marketplace, that it has not been a 

,successful machine, commercially, for 
Stromberg-Carlson. 

25 





letters_---:--_ 
Hail and farewell 
Your Look Ahead comment (June, p. 
18) about Bruce Gilchrist doesn't state 
the case fairly for him, in my opinion. 
I was a member of the AFIPS Executive 
Committee at the time the search was 
being made for the first AFIPS Execu­
tive Director. It was the consensus of 
the Executive Committee that the job 
should be for three to five years for any 
one incumbent, and should not be a 
career position. In a largely volunteer 
organization, a headquarters staff can 
effectively take over control of the or­
ganization if in office for a long time. 
This was discussed with Bruce, and he 
agreed with it. 

Your comment makes it appear that 
Bruce's departure was hastened. I 
would only say that he has been the 
AFIPS Executive Director for five years, 
which was the upper limit of the de­
sired time period. 

My own opinion, in working with 
him over the past five years, is that he 
has done a most commendable job. I 
wish him well in his new position at 
Columbia University. With Bob Rec­
tor moving into the position, the ap­
propriate thing to say is: The Execu­
tive Director is moving to a new posi­
tion-Hail to the Executive Director. 
RICHARD G. CANNING 
Vista, California 

Congestion 
In the case of the new automated 
mechanisms which are controlling the 
Los Angeles freeways (May, p. 127), 
your confidence in automation's ability 
to better the lives of human beings is 
sadly misplaced. The automated, 
metered on-ramps to our freeways are 
one of the poorest jobs of human engi­
neering it has ever been my unfor­
tunate experience to witness. The best 
they ever accomplish is to improve the 
flow of [freeway] traffic by distribut­
ing . the queuing structure to the city 
streets where it is less visible from a 
helicopter ... 

Now you extol the virtues of the 
latest Highway Dept. boondoggle: 
giant signs on the Santa Monica Free­
way to tell us what's going on. Unfor­
tunately, however, most of us who 
drive the freeways regularly already 
know what's going on: either, the 
traffic is moving in its normal pattern 
or it isn't. If it is moving in its normal 
pattern, who cares what the sign says? 

A far less expensive and far more 
effective method of alerting drivers 
concerning traffic conditions would be 
to have a state-wide radio network on 
selected frequencies to which any 
driver could tune in and keep apprised 
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of freeway conditions far enough in 
advance to make intelligent, alternative 
decisions. 

Traffic flow on Southern California 
freeways could be substantially im­
proved with a little more human engi­
neering and a lot less automation. 
However, since our community is 
probably stuck forever with the super­
giant freeway signs, do you suppose 
they could hire a gag writer to think up 
some snappy one-liners (32 characters 
or less) ... ? 
GERALD H. LARSEN 
Los Angeles, California 

Our studies indicate the average wait 
time for the 6,000 cars using the 
metered ramps [at a selected location] 
... is four minutes. We anticipated a 
reduction in accidents from the ramp 
metering and freeway condition sign 
projects. If an accident does occur, 
however, the signs can so warn ap­
proaching traffic. A radio network 
such as Mr. Larsen suggests may very 
well be more effective and certainly 
less expensive. We have been unable 
to test such a system to date. 
AL PERDON 
Special Ass't., Freeway Operations 
California Div. of Highways 

Reminiscence 
I was privileged to be a bright-eyed­
and-bushy-tailed user of the ENIAC 
computer at Aberdeen. Your brief re­
counting of the history (June, p.- 119) 
missed what was to me one of the 
sentimental reflections on the use of 
the ENIAC. Very early in the ENIAC 
history, the programming was done by 
a fixed set Of 99 instructions: Since the 
machine lacked any stored program 
capacity, large panels, such as those 
shown in the picture, became the pro­
gramming entry. By positioning 10 
switches of 10 positions each, one 
could enter an instruction. Program­
mers entered the program by laborious­
ly setting up all of the program entry 
switches (that is basically what is being 
demonstrated in the photograph). In 
those days it seemed to be a small price 
to pay for saving a great deal of desk 
computational time. 
JERRY SVIGALS 
Los Gatos, California 

Codefinitions 
The data dictionary approach to table 
maintenance, as outlined by Mr. R. 
David Guthrie, "A Data Dictionary 
Approach to MIS" (April, p. 91), should 
not pass quietly into the conglomeration 
of methods without comment from at 
least one avid fan. 

In March, we of the County 6f 
Westchester EDP, implemented a data 
dictionary file known as the Code File. 
Our dictionaries contain, as the name 
implies, the code and the full definition 
of that code. It also includes an ab­
breviated definition and up to nine re-

(Continued on page'ii7) 
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Our Series 6000 Computers. 
Now they mn stronger than ever. 

We've also made lots of important 
improvements in existing models of 
our large-scale Series 6000 systems­
improving still further the multi­
dimensional processing capabilities 
of Series 6000 and GCOS. 
New Capabilities for Management 
of Network Processing 

We've developed new software that 
provides improved control over the 
computer communications network. 
It's called Network Processing 
Supervisor (NPS)- a communications 
operating system resident in the 6000 
system's DATANET 355 front-end 
network processor. 

The DATANET 355 hardware is 
one of the many things that helps make 
Series 6000 so powerful. It performs 
the routine communications jobs 
associated with network management. 
Terminal and line control functions 
are transferred from the main com­
puter to the network processor, thereby 
conserving the central system 

resources, reducing system overhead, 
increasing reliability and improving 
system throughput. 

Our new NPS software for the 
DATANET 355 lets the user monitor, 
analyze and control his network right 
at the main site-without interfering 
with the normal system activities. 
Advanced features include: 
1. Statistical recording and reporting 
to provide current and historical 
information about network operation. 
2. Supervisory control, making it easy 
to monitor and control the network 
events when necessary. 
3. Complete system and data integrity, 
with automatic restart/recovery and 
support of fail-soft configurations. 

4. Capability to journalize data for data 
integrity and information retention. 
5. Customizing features to meet indi­
vidual requirements. 
6. A flexible and powerful message 
switching capability for terminal-to­
terminal information exchange, com­
pletely integrated with the other NPS 
functions. 

Satellite Systems for 
Regional Locations 

Our new remote network processor 
doubles as a remote batch processor 
and as a remote message concentrator. 
You can place one of these satellite 
systems in each regional center of your 
computer network to handle local 
processing rapidly-at a low cost. 
At the same time, they tie in your 
regional centers to the central system. 
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Common 
Carriers 

Texas and Minnesota; in several 
cases they parallel each other and 
serve the same cities. 

• The only scc servIce in the south­
eastern U.S. will be the single route 
of United Video, planned for late 
1974. 

• The services of Datran, the special­
ized carrier that is oriented exclu­
sively to data communications, will 
not be available until 1974, and will 

September 1973 November 1973 

St. Louis 
Chicago 
South Bend 
Cleveland 
Toledo 
Detroit 
Newark 
NYC 
Pittsburgh 
Philadelphia 

Washington, D.C. 
Baltimore 
Tulsa 
Oklahoma City 
Dallas 

February 1974 April 1974 

Ft. Worth 
Phoenix 
Albuquerque 
Los Angeles 
Kansas City 

Table 3. 
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Sacramento 
San Francisco 
Oakland 
San Jose-Sunnyvale 
Akron 
Columbus 
Dayton 
Cincinnati 
Minneapolis-St. Paul 
Houston 
Milwaukee 
New Haven 
Hartford 
Boston 

be on a point-to-point (non-switched) 
basis until 1975 when their initial 
switch site, in Virginia, is expected to 
be linked into their network. 

Specific service plans of the 
SCC's 

Although the specialized carriers 
will all provide private line channels, 
certain features of each of their ser­
vices will be distinctive-in the way 
they are packaged and priced. To 
summarize· the specific service plans of 
the major scc's, particularly as they 
relate to data communications: 

MCI. The MCI affiliates, operating 
under the MCI Telecommunications 
Corporation, have two offerings: (1) 
inter-city transmission service of raw 
bandwidth between MCI terminals, 
where the customer arranges with the 
local common carrier for the circuit to 
the MCI terminal, and (2) "4K Plus", 
end-to-end data transmission service at 
a variety of bit rates (up to 9600 bps), 
where the MCI Leasing Company pro­
vides equipment as needed. The latter 
service features MCI-provided line qual­
ity monitors and system clock. 

MCI expects to be able to provide 
service to the listed cities by the dates 
shown in Table 3. 

According to MCI'S published 4K 
Plus tariff, they will charge approxi­
mately $1.10 per mile for a single point 
to-point voice channel from Chicago 

to New York, or Chicago to Dallas. A 
variety of options are offered (e.g., full­
duplex or half-duplex). 

Southern Pacific Communications 
Company. SPCC, the wholly-owned 
subsidiary of the Southern Pacific 
Company, will be offering a range of 
bandwidths, and also plans to provide 
service on an end-to-end basis. As with 
the other specialized carriers, spcc will 
have to rely to a certain extent on local 
carrier circuits. However, since South­
ern Pacific's right-of-way passes 
through many industrial parks, they 
may be able to serve many customers 
using spcc facilities entirely. 

For data communications custom­
ers, SPcc is willing to purchase the 
necessary transmission equipment (such 
as modems) to provide the end-to-end 
service. 

The price for SPcc service is on a 
per mile basis, but the price per chan­
nel decreases as the customer buys 
more channels. 

As a subsidiary of an established and 
solvent company, SPcc may have few­
er problems in financing network con­
struction than some of the other scc's, 
allowing them to proceed as fast as 
they can in. establishing markets for 
their services. 

Datran. Of key importance to the 
successful develOpment of specialized 
data communications services is the 
progress of Datran. Datran's goal of 
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suggest an 
application 

for the 
graf/pe 

sonic 
digitizer 

arid win 
one of three 

HP-45 
calculators 

Everybody benefits. You'll learn how 
beneficial it is to design the graphic 
input capabilities of the .graf/pen into 
almost any kind of a digital system. 
And, should you be one of the win­
ners, you'll find solving your other 
technical problems a lot easier with 
your HP-45 calculator - it's practi­
cally a hand-held computer prepro­
grammed for most engineering math­
ematical functions. Value,$395. 

Here's How 
Just think of how the graf/pen might 
be applied to solve a data processing, 
recording or transmission problem 
and write us a letter, postmarked be­
fore December 1, 1973, about the 
application. The only limitations are 
that the proposed system serve a real 
purpose, that it is feasible and that it 
is not an existing application. 

The Judging 
Nicholas Negroponte, distinguished 
associate professor of architecture 
at MIT and originator of the "archi­
tecture machine", will be the judge, 
and his decisions will be final. Win­
ners will be selected on the basis of 
1) using to best advantage the inher­
ent flexibility of the graf/pen as a data 
input device and 2) having the poten­
tial of solving a data input problem 
for the greatest number of users. Na­
turally, employees of Science Acces­
sories Corporation or its representa­
tives and agents are not eligible. 

About the graf/pen 
It expresses in digital form the X and 
y' coordinates of any pOint within a 
rectangular area delineated by two 
linear sensors. The sensors can be 
any length up to six feet. They can be 
attached to a "tablet", a projection 

screen, a black­
board, a CRT 
scope, or almost 
any planar surface. 

Since the grat/pen 
can operate on a 
continuous basis, 

generating 200 sets 
of location coordi­
nates a second, it 
is ideal for trac-

i ng graphic in­
formation into 
a digital sys­
tem. Specific 

meanings can be assigned to specific 
coordinate sets so that, through pro­
gramming or ROM techniques, alpha­
numeric characters or programming 
instructions can be inserted by merely 
touching the stylus to the desired 
point. . 

Where is the graf/pen 
already used? 
In medicine, cartography, inventory 
control, parts ordering systems, com­
puter-assisted drafting, architectural 
calculations and estimates, geostatis­
tical studies- the fields of use ap­
pear to be unlimited. 

To Find Out More 
If you plan to enter the contest, write 
for our contest packet of literature. 
It describes the graf/pen in detail and 
giyes specifics about many existing 
applications. 

EXercise your ingenuity. Think how a 
grat/pen digitizer could solve agraph­
ic data input problem in your own 
company. It'll pay you in more ways 
than one! 

SIC SCIENCE 
ACCESSORIES 
CORPORATION 

65 Station Street 
Southport, Connecticut 06490 
(203) 255-1526 
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Trends 

PANET. One value-added applicant, 
Graphnet, has proposed a network spe­
cializing in facsimile services. To ac­
commodate the value-added approach 
AT&T has seen the handwriting on the 
wall and has proposed liberalizing the 
sharing provisions of its tariffs, which 
may eventually lead to almost unre­
stricted opportunities to share AT&T'S 

basic transmission facilities. 
The ability of imaginative entre­

preneurs to freely mold basic com­
munications transmission facilities 
with computer. technology will open 
the door' to a whole new world of 
specialized services. 

Summary 
High communications costs have 

been a major barrier to the develop­
ment of networks. However, the falling 
price of transmission, modems, multi­
plexors, concentrators, and front-ends 
are making it increasingly possible to 
reduce communications costs so that 
national networks become feasible. 
The resurgence of the remote comput­
ing industry has been due largely to' 
their ability to consolidate the com­
munications requirements of firms who 
need geographically extended comput­
ing systems, but who, individually, 
could not afford the high costs of a 
nationwide communications . network. 

The'message, then, is that systems 
designers should test the sensitivity of 
their architecture to changes in hard­
ware and communications costs. I, 
personally, would be wary of any pro­
curement which exploited an existing 
tariff, i.e., independent modems, unless 
a rather short payback 'period resulted. 
Any organization with a large continu­
ing investment in on-line systems 
would be well advised to stay on top of 
these developing trends. About the 
only certainty in the future is that the 
opportunities for FCC regulatory attor­
neys and data communications consul­
tants will be p1e'ntiful. 0 

Mr. Hopewell is vice president of Net­
work Analysis Corp., a Glen Cove, N.Y. 
consulting and R&D firm specializing 
in computer communications systems. 
He has a BS from Virginia Polytechnic 
Institute, and an MBA from Harvard. 
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multiplied by the number of channels. 
Using the sample figures the estimated 
total possible 110 operations for a 
month is (2,592,0001.07) *2.38. = 
88,127,998. The percent usage figure 
would be the total 110 operations for a 
sampled period of time divided by the 
estimated total possible 110 operations 
for the sampled period of time. By 
substituting the figures in Table 1 into 
the rate formula, we obtain: 

$17,000 
$.0003215 .60* (2,592,0001 .07) *2.38 

A job which reads or writes 10,000 
blocks of data would be charged $3.22. 

On-line disc storage category. The 
equipment included in the on-line disc 
storage category is disc spindles with 
one disc pack each and control units. 
The resources included in this category 
should not be included in the disc 1/0 

or on-line file storage category. The 
cost of a fraction of a control unit 
corresponding to the number of discs 
placed in this category should be in­
cluded. A reasonable unit· of time is 
one hour and a reasonable unit of re­
source is one disc. The sample 40% 
usage figure indicates that 40% of the 
time the discs in this category will be in 
productive use. By substitution the rate 
formula becomes: 

$2,000 
$3.47222 = .40*720*2 

A job (e.g., an inquiry job) which 
requires a disc on line for four hours 
would be charged $13.89. 

On-line file storage. The sample data 
in Table 1 under on-line file storage is 
representative of the resources used by 
time-sharing users. The sample indi­
cates that the cost of four disc spindles, 
disc packs, and ,a fraction of a control 
unit are included under cost per 
month. However, the 12,000 tracks 
under unit of resource represents the 
capacity of three 2314 disc packs. The 
fourth disc contains time-sharing sys­
tem software, and swap space used ex­
clusively by time-sharing users. This 
method distributes the cost of the 
fourth disc over the three discs avail­
able for time-sharing user file storage. 
On-line file storage is charged per day 
per track. By substitution the rate for­
mula becomes: 

$4,000 
$.022222 = .50*30*12,000 

A user who has a file on line for three 
days and occupies two tracks would be 
charged $.13. 

Tape liD. The equipment included 
in the tape 110 category is tape drives 
with one tape per drive and control 
units. This category is very similar to 
the disc 110 category. The tape percent 
usage and rates are calculated exactly 
as disc percent usage and rates with the 
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exception that the average time to read 
or write a block of data on tape would 
probably be less than the correspond­
ing disc time. 

Connect. The connect category is 
designed for a teleprocessing environ­
ment. The equipment included in this 
category is TCU (Terminal Control 
Unit), line adapters, modems, and in­
coming lines. Terminals are usually 
dedicated to ,an accounting center and 
may be costed directly to the account-' 
ing center. However, the supportive 
teleprocessing equipment included in 
the connect category is frequently 
shared by a number of users. It is 
advisable to separate supportive RJE 

(Remote Job Entry) terminal equip­
ment from teleprocessing equipment 
used primarily with slow speed type­
writer terminals, such, as those fre­
quently used in time-sharing and inqui­
ry applications. There is a significant 
cost difference in the required suppor­
tive equipment for these two types of 
terminals. The RJE user would not be 
charged. his equitable share and the 
time-sharing or inquiry user would be 
overcharged. An advantage of having 
more than one connect category is that 
leased or purchased software costs can 
be placed in the appropriate connect 
category. The sample connect category 
in Table 1 is designed for time-sharing 
users and includes the cost of leased 
software used exclusively by time-shar­
ing users. 

The sample percent usage figure in 
Table 1 indicates that 50% of the 
available 12 ports will be used 50% of 
the available 200 connect hours. By 
substitution the rate formula becomes: 

$3,000 
$2.500000 = .50*200* 12 

. A user connected two hours would be 
charged $5.00. 

Off-line disc storage and off-line tape 
storage. The equipment in the off-line 
disc storage category is disc packs and 
the equipment in the off-line tape stor­
age category is tapes. Frequently discs 
and tapes are purchased. The amor­
tized cost or the cost of leasing discs 
and tapes can be used as the' cost fig­
ures. The rate is simply the cost divided 
by the percent usage multiplied by the 
number of discs or tapes available. A 
reasonable charge period is one month. 

Off-line printers. The equipment in­
cluded in the off-line printer category 
is off-line printers and control units. 
The off-line printer percent usage, rate, 
and charges are calculated with the 
same method used for on-line printers 
with one exception. Tape resources are 
utilized and the cost of the tape 1/0 

should be included. This can be easily 
accomplished by adding the tape 1/0 

rate divided by the number of lines in 
an average print tape block to the off­
line printer rate which is per line. 

Data collection, analysis and distri­
bution. The procedure for collecting 
data for percent usage must be the 
same as the procedure for collecting 
data for billing. If SMF or a similar 
software package is used to monitor 
the operation of jobs, it is necessary to 
exercise prudence in the interpretation 
of percent usage figures. As men­
tioned, percent usage figures are re­
quired to correct for the fact that no 
resource is used 100% of the time. 
Preventive maintenance, equipment 
failure, excess equipment to meet peak 
load periods, and rerun time will lower 
percent usage figures. Another factor 
which will cause lower percent usage 
figures is the fact that resources used in 
system management, job management, 
and data management are not recorded 
for a particular job. This is as it should 
be, in order to obtain reproducible 
charges. However, these factors should 
be kept in mind when interpreting per­
cent usage figures. 

Percent usage figures should be re­
calculated and reviewed annually or 
every few years. An increase or de­
crease in jobs will, of course, influence 
percent usage. An upgrade in equip­
ment will frequently lower percent 

,usage, at least until additional jobs are 
put on the system .. The lower percent 
usage resulting from an upgrade in 
equipment may not increase rates sig­
nificantly if the upgrade results in low­
er costs per unit of resource. The 
change in percent usage and rates with 
equipment change provides data with 
which to analyze the advantages or 
disadvantages of equipment changes. 
The claim that a particular piece of 
equipment has a lower cost per unit of 
resource, or that the equipment will 
increase throughput, can' be substan­
tiated or discredited with the use of 
spin-off data from the cost allocation 
model. Equipment which allows an in­
stallation to have lower rates has ob­
vious advantages. The policy of an in- . 
stallation may dictate that rates should 
not change as frequently as equipment 
changes. Thus, while spin-off data 
from the cost allocation model may be 
used in cost-performance analysis, re­
vised rates need not be used in billing 
until the installation's equipment has 
stabilized. 

All data required for billing of the 
categories in Table 1 are available 
through SMF or similar software pack­
ages with the exception of on-line file 
storage, off-line disc storage, and off­
line tape storage. An installation which 
does not have on-line communications 
may not require the mi.-line file storage 
category. However, it will be necessary 
for the installation which does need 
this category to write the required 
software to read the disc VTOC (Vol­
ume Table of Contents) and collect 
data on on-lin.e file storage. The re-
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