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letters 
Letters on restructuring IBM can be 
found in the feature, "IBM and the 
Structure of the Industry," elsewhere 
in this issue. 

For whom Ma Bell tolls 
I disagree with Mr. Hohri's state­
ment on four-wire costs ("Mel's Mi­
crowave Service," April, p. 48). For 
five years, we have been charged a two­
wire rate on our four-wire circuits. 
Early this year we were informed by 
our Bell Systems representative that 
the four-wire circuits have been incor­
rectly billed from· the beginning, and, 
effective May 1, would be billed at the 
new rate-approximately double the 
old one. 

These circuits are run within an "ex­
change area" as defined by Bell. Any­
where within this area, a four-wire cir­
cuit costs about $11. However, the 
rates go up sharply for extending Bell's 
facilities, for instance, tying to a 
microwave facility. In fact, a one and 
one-half mile circuit costs around $80/ 
month. 

Is our experience inconsistent, or is 
it due to differences in Bell's tariffs? I 
find the tariffs in our case anticompeti­
tive and possible only because Bell is a 
monopoly. 

W. P. ESTES 
M anageri User Services 

University Computer Center 
New Mexico State University 

Las Cruces, New Mexico· 

Mr. Hohri replies: Intrastate rates are 
determined by the local telephone 
company. I should have specified illi­
nois Bell Telephone Co. In Illinois there 
is no (and will be no) additional line 
cost for four-wire data circuits as 
against two-wire. However pricing is 
quite different in New Mexico. 

I should also correct the 10% addi­
tional charge for four-wire interstate 
rates. There is now no additional 
charge with AT&T's new high-low ser­
vice. 

CDP just a trophy? 
Please extend my compliments to 
George Palmer for his recent Forum 
article concerning the professionalism 
of computer programming (April, p. 
171) . 

I have been connected with dp for 
the past five yeilrs, two years as a pro­
grammer, yet my current salary is less 
than that of a supermarket clerk. And 
judging from your latest salary survey, 
my case is not an exception. 

As far as the dp certificate is con­
cerned, it strikes me as odd that a 
"profession" concerned with critical 
standards and up-to-the-minute. infor-
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mation can be as diverse and slow to 
react as it is. The idea to reform the 
certificate has been around for as long 
as I can remember, but no one has 
done anything beyond the idea stage. I 
would Iike to see a summit meeting of 
representative·s from each of the major 
dp associations to prepare. a list of re­
quirements and a test for a certificClite 
that a programmer would be proud to 
receive. And with enough acceptance 
by the industry, the certificate would 
turn into a necessity rather than a 
trophy. 

DAVE GUIDOS 

El Segundo, California 

Programmers and plumbers 
I thoroughly enjoyed George Palmer's 
excellent Forum, "Programming: The 
Profession That Isn't" (April, p. 171), 
concerning the lack of professional 
recognition of programmers. I would 
also like to add a few remarks on the 
subject which may be of interest. 

I am an eng,ineer with an M.S. in 
electronics and 20 years of practical 
experience. Despite the fact that the 
field of electrical engineering can per­
haps boast more degreed or even li­
censed individuals than can program­
ming, it is a widely publicized fact that 
engineers too have not been accorded 
the professional recognition they pur­
portedly deserve. 

It is also rather sobering to observe 
that the multitude of engineering soci­
eties in existence today have not by 
one iota improved the professional 
status of engineers. It seems that the 
reformistic approaches offered to pro­
grammers in Mr. Palmer's Forum have 
already been tried in electrical engi­
neering and were found to be of little 
efficacy. 

But what is then the elus,ive differ­
ence between lawyers and doctors, on 
the one hand, and programmers and 
engineers, on the other? I believe that 
the fundamental difference, briefly 
mentioned but not sufficiently elab­
orated on in the Forum, is the fact that 
a professional " ... sells his customers 
a product he produces right in his of­
fice: his services." That is, in the ma­
jority of cases, a doctor or lawyer, or 
even a plumber, is self-employed. The 
structure of his work permits him to 
complete a job alone and deliver a 
finished "product." 

On the other hand, the world does 
not abound in programming or engi­
neering projects where a single profes­
sional could handle a complete job on 
his own from order to delivery, includ­
ing administration, price quotations, 
marketing, systems or specifications 
analysis, design, implementation, and 
documentation. And' whenever job 

Declaring independence for data 
Robert M. Curtice in "Data Indepen­
dence in Data Base Systems" (April, p. 
65) compared the DBMS features and 
said that "the ability to reorder the 
sequence of fields . . . is not a real 
functional difference but rather an 
aesthetic one." We at software ag take 
issue with that statement. 

One measure of the degree of data 
independence provided by a DBMS is 
the amount of information the user 
must possess about the physical data 
base. His ability to specify the se­
quence of fields as desired-not as they 
are stored in ,the data qase-is one of 

complexity and tight time schedules 
require ,teamwork, the value of the in­
dividual gets diluted. He) lce program­
mers and engineers are "a dime a 
dozen,',' can be "stockpiled," "sur­
plused," and generally handled like so 
many machine parts. 

In ,those few cases when a pro­
grammer or engineer sets himself up in 
business as the sole proprietor and 
worker, the business must eventually 
grow and expand its personnel base, or 
it cannot remain viable in today's busi­
ness world-which perpetuates the 
problem. 

About 10 years ago, I heard a lecture 
in which it was stated that, at least in 
electronics hardware design, the· future 
will see the demise of the engineering 
profession as it is known today. It was 
predicted that the advent of modern 
semiconductor technology will cause 
irreversible shif,ts of emphasis from 
electronics engineers ,to high-level 
Ph.D.-type semiconductor physicists 
on the one hand, and to· lower-level 
technical personnel on the other hand, 
in charge of drawing and making the 
masks, turning the knobs on the fur­
naces, and writing design automation 
programs for circuit, logic, and testing 
--:-all of which used to be the domain 
of engineers. 

At that time, I refused to believe this 
possibility. Alas, however, the pre­
dicted res,tructuring has already begun 
to take place. I have unwittingly \Jut 
actually become one of such "lower­
level" technical personnel, called pro­
grammers in better circles. 

Now it seems that I must really be 
having a problem in trying ,to sort out 
whether I am a "professional" or not. 
The fact, however, that I have to work 
on a team (whether as a programmer 
or an engineer) has already decided 
that I cannot be one, even though I 
fulfill all the necessary qualifications of 
a "professional" mentioned in your 
article. 

S. SMITH 
Vienna, Austria 
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letters 
the key features in separating the user's 
logical "view" of the data from the 
data as physically stored in the data 
base. 

Lines of code, and thus personnel 
time, can be reduced as data indepen­
dence is increased. In addi,tion, the im­
pact of .a change in the data base (e.g., 
new fields, new files, etc.) on produc­
tion programs can be significantly re­
duced by increased data independence. 

Thanks should go tD Mr. Curtice for 
a very good discussion of one of the 
most important criteria on which a 
DBMS decision should be based. The 
description of the data independence 
provided by ADABAS is bDth accurate 
and complete. Articles such as his help 
"clear the smDke" over an area in 
which very little has been published. 

THDMAS R. BERRISFORD 
Manager, Market Development 

software ag 
Reston, Virginia 

Lost: one large country 
In reading the April ,issue, I discovered 
a small oversight, namely your omis­
sion of the northern half of the North 
American continent. 

The news item, "A Warning for the 
Metric Eccentrics," pp. 125-126, ig­
nores the fact of Canada's existence. 
Canada is not a metric country, except 
fDr temperature, which just started 
April 1, 1975. It seems dDubtful that 
the item in question would have ex­
cluded us on that basis. 

As a point of information, when did 
Mexico go metric? 

LAWRENCE J. MAZLACK 
Assistant Professor 

Department of Computing and 
Information Science 

University of Guelph 
Guelph, Ontario, Canada 

Canada, according to the U.S. Dept. 
of Commerce, is committed to using 
the metric system and is now, as read­
er Mazlack notes,. using it for tempera­
ture. Mexico is listed as having used 
the metric system since before World 
War II. 

Prognosis negative on 
hospitaldp 
Considering the complexity of the hos­
pital-medical dp field, I found Edward 
Yasaki's news story in the March issue 
("Wide Variety of Computer Based 
Systems Available to Hospitals," p. 
115) an interesting thumbnail sketch 
of certain state of the art aspects. 
However, the descliiptions and projec­
tions related to peer review, i.e. PSRO 
dp needs, demonstrate either an appal­
ling lack of knowledge in this area by 
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those interviewed, or a vested interest 
in frightening every hospital in the 
cDuntry into purchasing or installing 
"very responsive computer system (s) ." 

(The "new federal regulations" re­
ferred to' in the article are not PSRO 
regulations-they are new Medicare! 
Medicaid requirements which apply to 
conditions of participation in the pro­
gram by hospitals and nursing homes.) 

The suggestion that automated au­
dits of acute hospital care involving 
clinical elements-i.e. "did he need the 
x-ray and all those blood tests?"-are 
feasible in the average hospital setting, 
grossly overestimates the state of the 
art of proceduralized medicine. These 
elements of diagnostic and therapeutic 
process are still largely judgmental 
aspects of medical care (and should 
perhaps remain that way). 

I would concede that there may be 
minor applications of cDmputer tech­
nology which could be implemented as 
additions to existing in-house sys.tems 
or out-of-the-hospital services in sup­
port of PSRD requirements, but they 
will certainly not cost justify the intro­
duction of computer systems where 
they do not presently exist. 

RICHARD C. JAMIESON 
Vice President, Information Services 
Hospital Research and Educational 

Trust of New Jersey 
Princeton, New Jersey 

The fool and the criminal 
Torn Gilb's laws of unreliability 
(March, p. 81) may seem theoretical 
and of no practical use tD some read­
ers. But unless we consider their impli­
cations and determine our professional 
responsibilities in these areas, someone 
may run off with the store while we are 
"bit-fiddling" and discussing more 
"practical" matters. 

Mr. Gilb's third law states: "The 
only real difference between the fool 

. and the criminal who attacks a system 
is that the fool attacks unpredictably 
and on a broader front." I believe there 
is another difference. Solving the "un­
predictable fool" problems would also 
eliminate a large number- of potential 
criminals who accidentally find a sys­
tem loophole or error which allows 
manipUlation. . . . . 

However, the premedi,tated criminal 
act which is conceived and planned 
before execution-and is nDt devel­
oped by trial-and-error or accidentally 
stumbled upon---must be detected in a 
different' manner. By substituting the 
words "criminal actions" for the word 
"errors," I derive ,the following corol­
lary to Gilb's. 'seventh law: "Unpre­
dictable criminal actions are infinite in 
variety, in contrast to detectable crimi­
nal actions, which by definition are 
limited." If this corollary is true, it will 
not be fruitful to try to catalog all 

possible criminal techniques. The 
emphasis will have to sl;1ift from pre­
venting all criminal actions to limiting 
the maximum possible rewards obtain­
able through these actions. And in con­
junction with this effort we must raise 
the cost of criminal entry into a system 
to be high in relation to the maximum 
possible reward for successful entry. 

J. P. KELLY 
Shawnee, Kansas 

Mnemonic combo's 
It is the combination of the mnemonic 
name for a data item with the "struc­
tured symbol" that conveys the "con­
tex;tual intelligence" that Richard But­
erworth ("Structured Symbols," 
April, p. 79) is seeking. I agree that 
MOVE PAYNO OF 1302 TO PAYNO OF 
S302 can be meaningful (given the 
supporting documentation), but I 
think he will agree that MOVE S413A 
TO S413B is not. That is why he states 
that items within records must be given 
mnemonic names. 

I assert that in addition to structured 
symbols procedures must also be given 
mnemonic names (perhaps con­
catenated with the prefix and number 
he describes). PERFORM B2127 -COM­
PARE-MASTERS is .infinitely more read­
able than PERFORM B2127. Programs 
need not read like novels, but they are 
meant to be read primarily by people 
(and only occasionally by a compiler) . 
A statement like PERFORM B2127 
forces the human reader to examine 
procedure B2127 even if it is irrelevant 
to his line of thought while reading the 
invoking procedure. This has been the 
strongest argument for the elimination 
of unrestricted GOTO'S from our contrpl 
structures. Let's not forget that mean­
ingfulness involves knowing not only 
"which procedure will execute next" 
but also "what it does." 

MARTHA J. CICHELLI 
Systems Programmer 

Pennsylvania Power & 
Light Company 

Allentown, Pennsylvania 

. programmers often do not use 
much care in selecting mnemonic la­
bels, misleading Mr. Butterworth to be­
lieve ,that. there is no advantage in 
them. A carefully chosen mnemonic 
label can add a great deal to the read­
ability of a program. 

However, one need not choose· be­
tween mnemonic labels and the sort of 
coded labels which he recommends but 
may combine the two, using the coded 
label as a prefix to the mnemonic label. 
I have been doing this for years with 
success. 

BOB TAYLOR 
Taylor Computer Services 

Chamblee, Georgia 
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people 
year, is semiretired at age 51, which an 
acquaintance says "means he works 
only a 12-hour day." The Leues recent­
ly sold their home on the outskirts of 
Frankfurt and purchased one in Car­
mel Valley, Calif., just inland from 
Monterey. But they still maintain a 
home near Frankfurt for Use during 
trips back to Ger.many. 

The Germans are experiencing a re­
cession the likes of which they haven't 
seen in more than 20 years, says Leue. 
A nation that has prided itself on hav­
ing less than 1 % on the jobless roles, 
now has more than 5 % unemployed. 
Among computer users, he says, man­
agements are taking a closer look at dp 
budgets and ways to pare expenditures. 
This can be a healthy thing if it brings 
about a reexamination of the basics, a 
search for high-payoff applications, 
even the use of performance measure­
ment techniques. Most mainframe 
manufacturers, including IBM and 
Univac, have curtailed hiring, while 
others had to effect layoffs. 

Leue, who has a habit of punctuat­
ing his sentences with a laugh or 

chuckle, says he would like to devote 
his time now to improving the flow of 
information between the U.S. and Eu­
rope. He cites the contrast between 
American manufacturing firms that,· 
although still in their infancy, will 
often expand their sales efforts to over­
seas markets, whereas German com­
panies are slow in doing likewise in an 

GUNTHER LEUE 
Semiretirement means 12 hours a day 

even larger market here. 
Similarly, the Germans continue to 

be dependent on. American technol­
ogy. But while American components 
and subassemblries are incorporated in-

COMPUTERS AND THE COURTS 
Jack R., Buchanan finds working on 
the application of computers to legal 
processes to be "intellectually stimulat­
ing and socially relevant." 

Buchanan, 32, assistant professor in 
the Computer Science Dept. and 
Graduate School of Industrial Admin­
istration, Carnegie-Mellon Univ., was 
one of two persons named for the 
1975-76 Judicial Fellows Program. He 
will serve for a year with the U.S. Su­
preme Court and the Federal Judicial 
Center to aid in modernizing ,the ad­
ministration of the federal courts. He 
is the first computer scientist to be 
named a fellow in the program which, 
in the words of Supreme Court Chief 
Jusotice Warren E. Burger, is directed 
"toward' attracting young people who 
will make contributions to judicial 
modernization during and after their 
year as fellows." Earlier fellows were. 
political scientists and! or attorneys. 
The fellow named to serve with Buc­
hanan is Paul R. Baier, assistant pro­
fessor of law at Louisiana State Univ. 

Buchanan and Baier were selected in 
a nationwide competition in which en­
trants· were judged by a commission 
headed by retired Associate Supreme 
Court Justice Tom C. Clark. 

Among the 10 finalists in the com­
petition, . Buchanan said, there were 
"several" computer scientists. He at­
tributes this to the fact that the Su-
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preme Court and the Federal Judicial 
Center have begun to realize "the im­
portance of judicial administration and 
the need for computer based support 
systems." 

All 10 finalists spent two days in 
Washington for a final round of inter-

JACK R. BUCHANAN 
u ••• and socially relevant" 

views and a reception. Buchanan was 
particularly impressed by the fact that 
Chief Justice Burger "gave us a one 
hour briefing in his chambers." 

Buchanan wlll be responsible for re­
search and development of computer 

to the systems of Germany's Nixdorf, 
the other major mainframer, Siemens, 
is still trying to do its own thing in its 
joint effort with Unidata .. 

Leue sees a need to counsel German 
firms, keeping them apprised of the 
state of the American market and 
technology. He will be doing this in his 
new job while also assisting American 
firms, especially those on the Wesrt 
Coast, ,to enter markets in Europe. 

Leue entered the computer business 
in 1953 with Remington Rand, install­
ing, programming, and maintaining 
the Univac 409 calculator, which hit 
the European market before IBM'S 

604. It was followed in '55 by the Uni­
vac 1, installed in a service bureau in 
Frankfurt. Next came the Univac Cal­
culating Tabulator, which was intro­
duced in Europe 18 'lTIonths earlier 
than its debut in the U.S. as the Univac 
Solid-State computer. He came to the 
U.S. in 1965 to serve for two years as 
head of the International Div. of Uni­
vac's marketing effort, returning after 
that to Germany as deputy general 
manager. 

He joined' Diebold, Germany in 
1968 when it was a nine-year-old com­
pany with a dozen employees, and 
built it in three years to 50 people. 

systems to help automate judicial ad­
ministration and also will serve as 
project manager for the Courtran 
project of ,the Federal Judicial Center, 
research and development arm of the 
federal courts. This project involves 
development of a data base system for 
all federal courts from which "a host 
of systems can run." Eventually, said 
Buchanan, these will includeschedul­
ing. "In the near term will be case flow 
analysis." 

A Carnegie-Mellon faculty member 
since 1972, he also has served as a 
research assistant at The Artificial In­
telligence Laboratory at Stanford 
Univ. and as a consultant on computer 
research for IBM at Los Gatos, Calif. 
He earned B.S. and M.S. degrees at the 
Univ. of Utah, and a Ph.D. in com­
puter science at Stanford. 

Buchanan has been interested in the 
application of computers to the legal 
process "for a number of years" and 
has been actively involved for the past 
two as a consultant for law firms on 
the acquisition and analysis of data in 
computer files to be used in litigation, 
and for the federal courts on design of 
an automated accounting system for 
fund control. When his year as a Judi­
cial Fellow is up, he said, he will return 
to Carnegie-Mellon and hopes to con­
tinue as a consultant to the federal 
judicial system. D 
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A full scale model of the Space Shuttle orbiter, measuring 122 feet end to end, 
developed by Rockwell International in Downey, California. 

Computer simulations played a maior role in the Shuttle's design. 

Front Space Shuttles to 
. Microelectronics 

Determining the best re-entry path 
for a 200,000 pound vehicle approach­
ing earth at more than 12,000 miles per 
hour ... Modifying the layout of a tiny 
microelectronic device to allow for 
changes in logic capability. 

Those are a sample of the kinds of 
design challenges encountered by engi-

At the Microelectronic Device 
Division, Bob Larsen (right) and Gerry 

Lozano verify a set of color masks 
which represent photoplates used to 

manufacture microelectronic devices. 
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neers at various divisions of Rockwell 
International Corporation. 

To help solve their design ques­
tions, engineers at Rockwell are using 
an online computer capability called 
the Time Sharing Option. With TSO, 
many engineers can use terminals lo­
cated in their own divisions and com­
municate directly with Rockwell's four 
IBM System/370 Model 168 comput­
ers in Downey, California. An engineer 
can receive a response to his inquiry 
within a few seconds, almost as if the 
computer were dedicated totally to him. 

Simulating Flight Conditions 

"Interactive computing under TSO 
has significantly reduced the time 
needed to develop and debug many of 
the computer programs needed to sim­
ulate the U.S. Space Shuttle's in-Hight 
conditions," says Dr. Joseph F. Gloude­
man, director of Management Systems 
Engineering and Computing Services 
for the company's Space Division. 

"We have also been able to take 
better advantage of the Continuous 
System Modeling Program (CSMP), 
which allows us to simulate a wide 
range of Hight characteristics," adds 
Ray Brownt manager of engineering 
applications. "It has proved to be an 
extremely valuable tool. 

"For example, CSMP helps us de­
telmine the best angle for the Shuttle's 

re-entry. That calculation involves a 
wide variety of data such as the heat 
caused by atmospheric drag, orbital 
velocity, and aerodynamic characteris­
tics," explains Brown. "An engineer 
sitting at a terminal can change any 
one of these variables and determine 
almost immediately the impact of the 
change on vehicle performance." 

Completed designs are stored on­
line in a different data base organized 
under the Information Management 
System (IMS). Other vital information, 
such as material and parts in inventory, 
production in progress and costs, is also 
stored online. 

IMS, TSO and CSMP are all IBM 
program offerings. 

"If we have to modify a design for 
a part which happens to be in produc­
tion, we can go to a terminal, locate the 
part by typing in its identification num­
ber, and integrate the new specifica­
tions immediately," explains Al Barnett, 
manager of systems development. 

Designing Microelectronics 

At the Microelectronic Device Di­
vision, Bob Larsen, manager of com­
puter-aided design, tells a similar story: 
"Rockwell programs, written in Assem­
bly and PL/1 languages and devel­
oped under TSO, simulate device logic, 
perform circuit analysis, evaluate nodal 
speed-noise problems, and even pro­
duce our preliminary design layouts. 

"Interactive computing keeps our 
engineers completely involved in the 
design process, allows them to correct 
errors on the spot, and evaluate more 
design alternatives in greater detail." 

IBM 

Cryptography ... 
(Continued from preceding page) 

and so on. Obviously, simple ciphers 
won't do for computer use. 

What does do the job is an IBM 
enciphering device which works with 
the 3614 and uses the computei' as its 
decoding counterpart. Basic to its op­
eration is its use of binary digits-the 
O's and l's of computer language-into 
which all English characters are con­
verted for computer use. 

The device then puts the binary 
digits of a message through a remark­
able series of alterations and substitu­
tions. The effect is to eradicate any 
telltale combination of digits which, 
repeated even once in a cipher, might 
betray a word pattern to a keen-eyed 
analyst. 

Will cryptography find other and 
wider computer applications? It's quite 
likely, considering the advanced state 
of the art. As the need for data security 
grows, cryptography may find increas­
ingly widespread use. IBM 
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wherever your transactions 
initiate, they're processed fast 
through applications programs 
using FORTRAN or MACRO. 
Plus COBOL for batch processing. 

Up to four concentrators can· 
be located anywhere in your 
transaction processing network 
for control of local or remote ter­
minal clusters, remote batch entry 
or regional dial-up activity, and 
much more. DECcomm-600 is 
transparent to applications soft­
ware, so programs are written as 

LA36 LA36 

NEW PDP-11 /70 HOST 
WITH RSX-11 D SOFTWARE 

June, 1975 

LA36 

if terminals were connected 
directly to the host system. 

Handling transaction proc­
essing with Digital minicomputer 
technology optimizes applica­
tions throughput. And our 
complete systems, terminals 
included, offer direct cost savings 
in the bargain. 

For a system that puts trans­
action processing first, contact 
your Digital representative first. 
Or write Digital Equipment 
Corporation, DECcomm Group, 

Maynard, MA 01754. Or call 
(617) 897-5111. 

European headquarters: 
·81 route de l' Aire, 1211 Geneva 26. 
Tel: 42 79 50. Digital Equipment of 
Canada Ltd. 

VT50 VT50 VT50 AUTODIAL AUTODIAL AUTODIAL AUTODIAL 

LOCAL OR REMOTE 
FRONT END PROCESSOR 

DATA BASE ON DISK 

CIRCLE 21 ON READER CARD 

REGIONAL 
AUTODIAL 
AUTO ANSWER 
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Key enter 
OCR and MICR rejects 

while scanning ... 

as simply as this! 
No document to study. No field to search. 
As the 4400 System scanner encounters a 
document with a non-machine readable 
character, the video image of that 
character, and only that character is 
displayed at the CRT /keystation. The 
operator merely keys whatever 
character(s) is displayed, instantly 
correcting and releasing the record as the 
document passes through the scanner. 
This Video Correct mode of operation 
prevents all but a few documents from 
being rejected and eliminates the costly 
re-entry procedures that have long 
plagued OCR and particularly MICR 
processing operations. 

Additional 4400 KeyScan® System 
advantages: 

• Key Correct-Simple key entry of 
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data from rejected documents. Just as in 
Video Correct, there's never a need to key 
scanned data. Key Correct only those 
characters depicted by question mark and 
cursor. 

• MICR/OCR compare feature­
dual read system for: cross-check scanning 
of MICR documents reduces rejects and . 

Send for our new literature today! 

CIRCLE 8 ON READER CARD 

eliminates mis-reads and substitutions. 
• SKIL-comprehensive Scan Key 

Input Language for any keying and 
scanning application. An RPG II compiler 
is available for report generation and 
specialized applications. 

Let us show you how the 4400 
System has solved reject re-entry 
problems for banks, insurance, retail, 
manufacturing, and utility companies. 
Our new literature describes how the 
Cummins KeyScan System with its 
powerful 4400 Processor has the 
hardware, software, and systems 
flexibility to meet your data entry needs 
off-line at the lowest possible cost. Send 
for it today! Write: Cummins-Allison 
Corp., 800 Waukegan Road, Glenview, 
IL60025. 
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