












































































































































































































































































































































































































































































































































































































































































If uJrnputer systen1s reliability is a critical 
f(lctor in your business, then it's ilnportant 
th,lt you buy a cornputer 111ade by Digital. 
�B�e�c�~�l�u�s�e� we'll work with you, to ensure that 
the rcli'lbility we design and build into our 
products is 111dintained at your site. In fact 
l )IK(, the ncceS5d ry service require111ents are 
tnet,. \!ve vvill guarantee that your VAX Fan1ily, 
DECsystenl-10 or DECSYSTEM-20, will be 
,1\',1iLlblc ,It ,in ()ptilllurn level you can select 
\'\ �)�t�l�r�~�,�(�'�l�f�-�-�-�t�q�1� ttl �(�)�(�)�l�~�{�l�.� 

'l" �~�~�_�~� �!�-�l�i�~�~�i�L�t�!� .lb!c tCI I,)ffcr .1 tl:)tllsystC!l1 
lij 1cirlll' i_',il,ILlI'ltCC;'!t hL1S ,liot tn do vvitl; 
L )igit.lls conlp,l(1)/--wide cornnlitn1ent to qual­
it\'. /\ c()1111l1itn1l'nt C'vident in the years of 
�C�I�-�l�~�~�i�I�l�c�c�r�i�n�g� Jnd ITI.1nubcturing fc)cus on reli­
.1bilitv Jnd 111<.lintainability technology. And 

in one of the largest and 1110St cap<.lble service 
forces in the industry----supported by the 
ren1arkable power of Digital's proven 1\el110te 
Diagnosis technology. 

One more thing: since high uptin1e is 
designed into all of Digital's products, it's not 
an add-on or an extra-cost option. There's no 
additional service charge for Digital's Uptin1e 
Guarantee. It is an integral part of your 
Service Contract. 

For full details, call your Il)L(11 i>igit.1i 
Dffice or \vritc tel: �D�i�g�i�t�~�1�!� �E�C�1�L�!�i�;�'�~�T�J�_�:�t�-�!�:� 
C:orporation, [29 I)l' rkcr :-,tn 'ct, ;vLlyrl.\ rd, 
MA 0"1754. 'i1If;ILlll-'illlllIlH'llt �~� lllll,,!,\tl<)ll �I�'�)�,�'�;�_�~� 



SOURCE DATA 
ecutive sales seminars, ceremonial speech­
es, and technical briefings. 

While Idea Transfer is short in 
length, it is long in content. For the first­
time speaker or the accomplished pro this 
book packs usable approaches into a format 
ready for immediate execution. Comware 
Publishing, Irvine, Calif. (1982, 133 pp., 
hardcover $17.95, paperback $9.95). 

-Jeny Kalman 

REPORTS & REFERENCES 

DISK COUNTRY 
If you'd like to learn a little more about your 
pc's innards, this 32-page booklet can help. 
Percom Data Corp. calls it taking a "peek 
under the hood" to understand what disks 
and disk drives are and their connection and 
function within the computer. There is a 
chapter on Percom Data's products, but 
other than that section, the booklet is unbi­
ased. It is written fairly simply-nontech­
nologists will have no trouble comprehend­
ing the material. "Inside Personal Comput­
er Disk Storage Systems" sells for $5. Con­
tact Percom Data CorP., 11220 Page mill 
Rd., Dallas, TX 75243, (214) 340-7081. 

VISIONARY 
There are presently 400 to 500 machine vi­
sion systems installed in U.S. manufactur­
ing plants. Tech Tran Corp. expects the in­
stallation base to reach 50,000 within the 
next 10 years. Additionally, the prices for 
individual' machine vision systems will 
drop from the current $25,000 to $30,000 
to below $10,000 by 1982. This informa­
tion comes from TIC'S 162-page report, 
"Machine Vision Systems-A Summary 
and Forecast." Written for business and 
technical specialists, the report was pre­
pared' 'to provide an assessment of the ma­
chine vision system field," including a re­
view of futiIre technology, industrial appli­
cations, and industry structure. To purchase 
the report, contact Tech Tran Corp., 134 N. 
Washington St., Naperville, IL 60540, 
(312) 369-9232. The price is $50 in the 
U.S., Canada, and Mexico, and $65 else­
where. 

TEST AID 
According to Applied Information Devel­
opment, Inc., a data processing consulting 
firm, testing accounts for 40% to 50% of 
software development costs, but most sys­
tems methodologies provide little if any 
testing guidance. The company has pro­
duced the "Applied Information Develop­
ment Testing Management Handbook" to 
fill this gap. The handbook is a "unified 
system of management, organizational, 
technical, and administrative techniques" 
developed by AID's Quality Assurance 
group. The company claims its techniques 
will show management how much testing is 
necessary and how to reduce testing and 
maintenance costs. For further information, 
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contact AID at 823 Commerce Dr., Oak 
Brook, IL 60521, (312) 654-3030. 

munications for World Progress, " this 19th 
annual gathering will cover AT&T'S postdi-

. vestiture . plans, the U.S. government's 
SECONDHAND ROSE point of view on the changing domestic 
"The Blue Book of Used IBM Computer communications environment, internation­
Prices" is published quarterly (January, al telecommunications cooperation, and 
April, July, and October) by Computer other topics. The conference is cosponsored 
Merchants, Inc. Their computer price guide by the IEEE and the Communications Soci­
provides current market information on ety Conference Board. Registration infor­
many IBM products available from dealers, mation can be obtained from Gerald H. 
brokers, and leasing companies. The guide Brody, Raytheon Data Systems, 115 Nor­
lists current prices; whether price trends are wood Park South, Route 1, Norwood, MA 
up, down, or stable; and which equipment 02062, (617) 762-6700. 
is nearly obsolete. Cpus, systems, and peri- DBMS 
pherals are included. The yearly subscrip- As sponsors of the 1983 National Data Base 
tion rate for the guide is $28 in the U.S., Management Symposium, Digital Consult­
Canada, and Mexico; $40 elsewhere. Con- ing Associates Inc. gathered much informa­
tact Computer Merchants, Inc., 75 South tion on "Fourth Generation Data Manage­
Greeley Ave., Chappaqua, NY 10514, ment Software" that they've decided to 

1--(9_1_4_)_2_3_8_-9_6_3_1. _________ -1 share. They're offering a two-day seminar 
SEMINARS (named above) in Tarrytown, N.Y., June 
~------------------l 20-21 that will explain how DBMS method­

DOCUMENTATION HELP ologies work with new high-productivity 
A one-day seminar, "Computer-Assisted software. Attendees will receive DCA'S 
Manual Writing," is being offered several 400-page workbook, which shares the same 
times during May, June, September, and title as the course. Registration is $650, and 
October by PromptDoc, Inc. The goal of further information is available from DCA at 
these seminars is to "help attendees gain P.o. Box 97, Lynnfield, MA 01940, (617). 
documentation development insight" so 334-5755. 
they can produce better systems. The com­
pany will demonstrate its documentation 
development methodology, its automated 
documentation development software 
(called Manual Maker), and its computer 
assisted writing product (FirstDraft). The 
latter two systems run on any CP/M-based 
micro. The $195 fee for the seminar entitles 
participants to discounts on all PromptDoc 
software. Contact the company at 833 W. 
Colorado Ave., Colorado Springs, co 
80905, (303) 471-9875. 

SEE YOU IN ST. LOUIS 
The Recognition Technologies Users Asso­
ciation (formerly known as the OCR Users 
Assoc.) Summer Conference will be held 
concurrently with Expo '83-an exposition 
of recognition technologies equipment. 
During July 17-20, in St. Louis, Mo., the 
conference will cover voice recognition, ro­
botics, video imaging, optical disk technol­
ogy, and more. The keynote speaker will be 
Thomas G. Kamp, vice chairman, business 
and technology, Control Data Corp. Break­
out sessions will be addressed by Bill 
Moore, president and ceo of Recognition 
Equipment, Inc.; Captain Grace Murray 
Hopper, USNR; and others. Program infor­
mation is available from Recognition Tech­
nologiesUsers Assoc., P.O. Box 2016, 
Manchester Center, VT 05255, (802) 362-
4151. 

COMMUNICATIONS 
The 1983 International Conference on 
Communications will take place June 19-22 
at the Sheraton-Boston Hotel, in Boston, 
Mass. Under the theme "Integrating Com-

VENDOR LITERATURE 

OASORWARE 
This vendor has released a catalog of its 
office automation applications packages 
containing software for executives, accoun­
tants, typists, and secretaries. CMA i.HCRO 
COMPUTER, Yucca Valley, Calif. 
FOR DATA CIRCLE 350 ON READER CARD 

MHI CATALOG 
The Material Handling Institute Inc. is of­
fering a 16-page catalog listing over 100 
publications and audiovisual materials 
available from the institute. THE MATERIAL 
HANDLING INSTITUTE INC., Pittsburgh, Pa. 
FOR DATA CIRCLE 351 ON READER CARD 

MACS ON PROMACS 
This 12-page technical brochure describes 
the vendor's product, PROMACS, which is an 
application program generator. MANAGE­
MENT AND COMPUTER SERVICES INC., Valley 
Forge, Pa. 
FOR DATA CIRCLE 352 ON READER CARD 

MAKING MONEY 
Because of deregulation in the telecom­
munications industry, entrepreneurs, inter­
connect companies, hotels, and just about 
anyone can earn big bucks by reselling the 
.services of common carriers, satellite net­
works, AT&T, and others. This booklet, 
"The Profitable Resale Telephone Net­
work, Defined," will tell you where to be­
gin. HARRIS CORP., Digital Telephone Sys­
tems Div., Novato, Calif. 
FOR DATA CIRCLE 353 ON READER CARD 



You have the 
. information. 

We have the 
way to move it. 

It's extraordinary how far American busi­
ness has gone in managing information in the 
office. 

And how frustrating it can be to get that 
information where it's needed, once it leaves 
the office. 

It seems clear that something must be 
done to bring the movement of information 
outside the office to the same sophisticated 
level as inside the office. 

Our CommUnications 
Spectrum 

Improving the movement of this informa.­
tion Is precisely what we at In Worldcom are 
doing now with our Spectrum of Communica­
tions Services. 

Our Spectrum is a new range of worldwide 
information movement services created spe­
cifically to bring together the latest advances 
in data, record and voice communica.tion.· 

For example, now your computers and ter­
minals can. talk to other incompatible termi­
nals, anywhere in the world. Even those on 
other networks. 

You can even deliver the same information 
to ~n unlimited number of terminals, auto­
matically. . . 

And we're continually adding new features 
with an eye to satisfying your future require­
ments. 

Now throughout the U.S. 
Best of all, our Spectrum was created with 

the same expertise and quality we're known 
for around the world. 

The way we look at it, whatever othe(pro­
ductivity problems American business has, 
it's producing more and more information. 

And getting that information where it's 
needed speedily, reliably, efficiently and 
economically- that's what ITT Worldcom is 
all about. 

r-------------------------. 
I'd like more information. My area of par­
ticular interest is in: 
o Communications within the U.S. 
o International Communications. 
Name ______________________ __ 
Title ________________________ _ 
Company ____________________ __ 

Add ress ______________________ _ 

City State Zip __ _ 
Marketing Department (A/PR) DC-7-82 

In World Communications Inc. 

67 Broad Street ITT . 
New York, New York . 
10004 L _______________________ ~_~ 

ITT World Communications rnc. 
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the low 
overhead 
DEC/IBM 
interconnect 

_Your DEC com­
puter has more im- . 
portant 'things to do 
than be a processor for 
your IBM communica­
tions. Save valuable 
computing capacity by 
handling your inter­
connect workload with 
a COMBOARD. 

_COM BOARD is a 
1'6 bit CPU based single 
board computer that 
'plugs into your DEC 
UNIBUSTM. Then the 
COM BOARD, not the 
DEC hos( handles all 
th-e real-time interrupts 
and protocol process­
ing associafed with 
data communications. 

_COMBOARD's low 
overhead means your 
DEC users still get 
quick response time at 
their terminals. Your 
CPU capacity is used 
for applications soft­
ware, yet your data 
communications thru­
put remains high. 

_COM BOARD 
models 631,731 and 
1231 support transfer 
rates from 2400 to 
56.000 bps, and are the 
leaders in DEC to IBM 
or CDC interconnects. 

_For more details 
dial toll free - -

1-800-SRC-OA T A 
In Ohio, dial --
1-614-421-2094 

SOFTWARE 
RESULTS 
CORPORATION 
2887 Silver Drive 
Columbus, Ohio 43211 
TWX 810-482-1631 
COMBOARD'· Software Results 
Corporation 
DEC UNIBUS'· Digital 
Equipment Corporation 
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Employment Scene 

ON THE JOB 
GROWING YOUR OWN 
Good programmers are hard to fi~d. Did 
you ever think of training non-dp personnel 
to become entry-level programmers? Lots 
of companies have done it, as far back as 
the early '60s and perhaps even earlier. 

The Michigan National Corporation 
Bank, Lansing, Mich., began such a pro­
gram last May. It offered to train any em­
ployees, from tellers to commercial loan 
clerks, to become programmers. Of its 
7,OOD-plus employees, 206 expressed inter­
est in the program and 199 of them went on 
to take an' aptitude test. The 46 employees 
who' scored in the top 15% were then care­
fully interviewed by Elena Garcia, training 
coordinator; Gil Bernard, systems and pro­
gramming group manager; and Greg Wil­
liams ,a member of the bank's personnel 
department. They came up with 10 trainees, 
seven men and three women, who took- the 
twelve-week training course. 

The program was suggested by 
Michigan -National's individual dp depart­
ments and by management. After the proj­
ect got the green light, memos went out to 
all 30 or so banks within the corporation, 
informing all' employees that the training 
program was available. Those interested in 
the training were informed that certain work 
and educational backgrounds were pre­
ferred, and that two years' full-time experi-
ence with the bank was required. -

According to Elena' Garcia, there 
are many reasons to promote from within 
rather than hire new programmers. First, it 
is easier to train bankers to become pro­
grammers than to train programmers to be­
come bankers. Second, it offers a promis­
ing career path for bank employees. Addi.:. 
tionally, the company achieves better rela-: 
tions with end users, because many mem­
bers of the dp department were once users. 
Dp managers are also pleased because less 
on-the-job training is required, and they 
really know who they're getting when the 
new programmer has worked two years for 
the company-it certainly beats a resume 
and letter of recommendation. 

Michigan National is so happy with 
the results of its program-all 10 trainees 
are working out well-that it is doing it 
again this summer. This was a learning ex­
perience for the bank, however, as well as 
for its employees. To make the transition 
easier for both, the bank will make some 
changes in its '83 program.-

Last year, for economic reasons, the 

ba~ joined forces with Lansing Communi­
ty College, and employees enrolled in the 
program received credits toward a degree. 
Students. were' trained by both bank techni­
cal support people and bycolle'ge teachers. 
Half the -day was spent at the bank on the 
actual equipment they'd soon be working 

I with, and the other h"alf at the college. Gar­
cia said this posed no problem, but the edu­
cational tools used did. The two institutions 
differed on how to teach, which created"dif­
ficulties. In the '83 program, the students 
will use textbooks, not manuals. 

" Michigan National also learned to 
leave more time for the testing and inter­
viewing procedures. Last year it had only 
six weeks to select and relocate its program­
mers (some had to move nearer to the Lan­
sing site). The bank also found that a very 
definite benefits package had to be worked 
out for all new programmers before they 
relocated or began training. Incideritally, 
the bank gave most' of the new program­
mers raises; starting on their first day of 
training, to the going rate for entry-level 
programmers. 

But the Michigan method isn't the 
only way to go. Lehman Brothers, Kuhn, 
Loeb, an investment bankiQg firm in New 
York, has used a different approach to solv­
ing the programmer shortage. According to 
Samuel Solomon, vice president of infor­
mationservices, Lehman Brothers hires 
well-educated non:..dp people and teaches 
them programming. 
. Solomon, who is responsible for 

building Lehman's existing training pro­
gram, said he prefers hiring archaeology 
and linguistics majors, but someone with an 
MBA iIi finance is equally desirable. To 
date, this company is also very happy with 
its education program. . 

According to Joseph Izzo, founder 
of the JIA Management Group Inc., Santa 
Monica, Calif., there aren't many of these 
programs around right now because of the 
stalled economY: Bill Marks, vice president 
at JIA, says these programs meet with con­
siderable success, adding that training in­
house people to become programmers usu­
ally works out better than training non-dp 
grads. Both Izzo and Marks concur that the 
major drawback to such programs is that, 
inevitably, the company is "training for the 
whole world." Increased loyalty is ex­
pressed by the employees, but it is only 
temporary, say the consultants. 

. Deborah Sojka 
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Dynamic young people. Educated within a system of universities and technical 
colleges which inculcate the skills so vital to computer software development. 

Young people capable of incisive innovative thought and pioneering concepts. 
They' are a natural resource that the Republic of Ireland has in abundance. 

Ireland has managed to avoid the attendant disadvantages of industrialisation. 
It still offers a very special environment: clean air, open spaces, magnificent 
scenery and the possibility of a lifestyle which is calm and unhurried - yet 
stimulating. 

Meanwhile, you benefit from 100% training grants to new companies, 
generous employment grants, and the lowest corporate tax structure in Europe. 

If people are a key factor in your business the people to talk to are IDA Ireland. 
Call us or contact us at any of the offices listed. . 

REPUBLIC OF IRElAND 
The new high-tech centre of Europea 

IDA Ireland ••• 
INDUSTRIAL DEVELOPMENT AUTHORITY 

NewYorkTel.(212) 9721000 
Chicago Tel. (312) 644 7474 
Cleveland Tel. (216) 861 0305/6 
Los Angeles Tel. (213) 829 0081 
Menlo Park, Calif. Tel.(415)8541800 
Houston Tel. (713) 965 0292 
Fort Lauderdale Tel. (305) 785 9430 
Boston Tel. (617) 367 8225 

This announcement is published by IDA Ireland. 200 Park Avenue. New York, 10017. which is registered under the Foreign Agents Registration Acts. as amended. as an agent of the Government of Ireland. This 
material is filed with the Department of Justice where the required registration statement is available for public inspection. Registration does not indicate approval of the contents by the United States Government. 
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The Clear AdvantageM of TAB's 
multi-user computer system 

With the new TAB Multifunction 
Workstation you'll never suffer from 
computer congestion. 

Desk top computers are supposed to make working time 
more productive. However, a lot of stand alon~ systems 
can't go beyond standing alone.They can't grow with your 
demands. The new TAB Multifunction Workstation not only 
upgrades with your needs, it has multi-user capability, 
unequaled communications flexibility, and can tie inwith 
an existing computer network. 

Single user 8 bit to multi-user 16bitYou can startwith the 
JAB System 830 asan entry level, single user station. Then, 
asyourr~quirementsexpand, yousimplyreplaceits~ bit 
proc~ssor~oard Vvith.a 16 bit b?ard,and the s8rl'}e\Vorksta­
lion becomes a multi-us~r System 1650. Thi~ ~xstemcan 
supportupt?si~ TI\BTefrl1inals?~~a printer.;;plu~ c0rl'}rl'}u-

.... nicate\f{ith·~c~ntrCllc~rporatepdrl1>puter.> •• · .•.• · .•. >.· ... ·.......i ............................. . 
fJlaxim.fJm menl°r~c:~paclty~r9mthest~rt.Tb~ .• largEt.intEt.; • 

•• ••..• grate~disk.merl'lory of TABWorkst?tionsh8ndl~s. 5mHnOry 
bytes6fi~f?rrl'l~tion~n~9a~.. e,xpcmdecj; additio,,;an 
IBM P?tible 8'':fl?ppXdis~· . to .?MBof 

... i.\ .• ·· •..• ~~I~ha~!~~i~~.~;~~1t~· T~e~l'~~Tut they;re, 



An exchange of readers' ideas and experiences. Your contributions are invited. 

ORGANIZATIONAL 
ISSUES 
Today's approach to the organization of the MIS function is an 
anachronism. It reflects a view of technology that is no longer 
relevant. It impedes any meaningful examination of how best to 
satisfy infomiation needs. It does not meet the requirements of 
businesses today and will not meet their needs tomorrow. 

Those are strong words. They are also threatening words 
because the validity of an organizational approach has a direct 
impact on career paths. But the questions have to be raised. If the 
inadequacies oftoday's approach are not recognized and addressed 
within the MIS community, they most assuredly will be addressed 
from without: Enterprises that tolerate anachronisms do not sur­
vive. 

The factors that are affecting organizational structures have 
nothing to do with performance. In fact, if performance were the 
only criterion, there would be no need for significant change. The 
problem is that today's organizational approach has developed over 
the years based on a perception of information technology that is no 
longer valid. If the performance gains of the past are to be repeated; 
organizational modifications will have to be introduced to reflect 
what is happening in the worlds of teclmology, information, and 
the people who work with information. 

The challenge to current organizational strategies has been 
triggered by three agents of change. The first, the enormous out­
pouring of new information-oriented technologies, is the best 
known. A revolution is taking place both in the capabilities of new 
machines and in the categories of personnel who use them. The 
second agent of change is the growing importance of information as 
a corporate resource and the need to manage the resource in a 
meaningful way. The third agent is the increasing significance of 
offices (and the people who work in them) to the success of an 
enterprise. Each of these factors. introduces a new management 
challenge. Operating in concert, they cry out for a reexamination of 
how enterprises are organized and managed. 
. The explosion in new office technologies is obvious, as 
vendors saturate the media with advertising campaigns designed to 
capture a share of what promises to be an enormous market. The 
world of technology seems to be in a maelstrom, but a close exami­
nation reveals several. complementary trends. First, technologies 
are converging. In the past, the world of dp was quite different from 
the wOrlds of word processing and micrographics. Today ,dp can 
be handled on word processing equipment and vice versa, and both 
technologies interface with micrographics equipment. Similar 

. overlapping is occurring in other technologies as well. 
Electronic mail is an important new function in the office 

that exemplifies today's technology .trends. Internal correspon­
dence is created on a termimil, moved over a telecommunications 
network, received by an addressee on another terminal, and filed 
electronically. Is electronic mail a word processing application, a 
telecoInmunications application, or a dp application? In fact, it is 
none of these. It is one of a growi~g number of functions that 
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cannot be labeled in traditional terms but must be grouped under an 
umbrella term like office technology or information technology. 

The second trend in technology involves the interconnec­
tion of all office technologies through telecommunications net­
works. Eventually, all of the powers of technology will be available 
wherever one can tap into a network. The trend toward one overall 
information technology is reinforced by the move toward telecom- , 
munications interconnection. . 

The third trend flows from the first two and introduces a 
new user community, the entire office. Technology is no longer the 
exclusive preserve of technologists. It is everywhere: in the work­
place, the home, and anywhere else one can tie into a network. In 
this environment, technological mystique goes' by the board. Ma­
chines are t901s to be used at will in the ordinary course of workday 
activities., 

The fourth trend is the introduction and rapid acceptance of 
personal computers. While waiting for office networks to be per­
fected we can find many of their capabilities today in inexpensive 
personal computers. Resistance to technology by managers and 
professionals is fading as these devices proliferate in the office and 
home. And, as personal computer users continue to learn, they 
begin to demand telecommunications interconnection to central 
computers and access to the information stored there. There is no 
holding back the tide. 

The significance of those trends has not yet been recog-: 
ilized. Corporations are organized on the basis of technological 
separateness. Dp departments, word processing centers, micro­
graphics units, and the like have been established to handle individ­
ual technologies. Trade associations have been built around specif­
ic technologies and their unique infrastructures. If the technologies 
are converging, however, then organizational strategies and indus­
try affiliations based on technological separateness are no longer 
valid. New strategies and affiliations will have to emerge. that 
address the trend toward one overall information technology. 

The second agent of change is the burgeoning demand for 
better, more timely, and more comprehensive information. The MIS 
community already lives with this problem and is in a daily struggle 
to meet the diversified information needs of management. The 
whole field of database management is aimed at organizing com­
puter-stored data to permit selective retrieval in response to an 
information demand. 

But the MIS community is primarily concerned with infor­
mation stored on computers, and it operates within the constraints 
of computer technology. Substantially more information is stored 
by other means-paper, word processors, microfilm, books, 
videotape's, and external databases, with varying capabilities for 
organized access and retrieval. If information is to provide the 
competitive edge in the years ahead, more sophisticated approaches 
must be developed to meet information needs in a timely, cost­
effective way. 

A new set of disciplines concerned with all information is 
necessary, i.e., how best to organize and structure information for 
easy access and use, how best to relate the value of information to 
its cost, how to meet privacy requirements, how to ensure validity 
and authenticity, how to minimize redundancies. This need is so 
important that one can envision a separate organizational compo,:, 
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nent concerned with improving management of the information 
resource. This component, however, should not be allied with 
technology-based organizations because information comes in 
many media, some machine-based and some not. Alliance with 
technology inevitably introduces biases and constraints that limit 
the ability to address information needs comprehensively. 

. The third agentof change is both old and new. It concerns 
offices, the people who work in them, and the impact of both on the 
bottom line. It is old becau~e the origins oftoday's MIS world lie in 
using computer tech~ology to reduce office costs. Much was ac­
complished in the '60s and '70s along these lines; for example, 
high-volume, repetitive clerical activities were mechanized and MIS 
became an important operating function. What was left in the office 
was nonrepetitive, people-oriented activities. Good. control was 
exercised over the cost of mechanized activities, but the· cost of 
other office operations contInued to rise. 

This problem has been exacerbated by the changing nature 
of the work force. Office~based personnel are the fastest growing 
sector in industry. Even in traditionally blue collar companies, 
more than half the employees and upwards of 70% of payroll 
dollars are white collar. Further, as the intellectual demands of 
business grow, the ratio of managers and professionals to clericals 
grows. Managers and professionals now account for 75% of all 
bffice costs. . 

Up to now, these statistics have been looked at with only 
mild concern. The recession, however·, has proved to be an eye­
opener. In this time of economic adversity, senior management is 
activating contingency plans, dosing marginal plants, trimming 
product lines, modifying operating objectives, and pursuing many 
other options. In the office, however, there are no contingency 
plans, clear-cut operating objectives, or operating plans that relate 
to business. The office is not subjected to the rigorous disciplines 
thal' characterize the management of line operations. In its attempts 
to cope with the recession, senior management is discovering. that 
the only retrenchment options available for the office are freezing 
salaries, cutting travel budgets, and reducing discretionarY' ex­
Penses by some arbitrary percentage-bromides that must date 
back to the Middle Ages .. The· sophisticated options available in 
other sectors of business are nowhere to be found in the office. 

These facts, which the current economic climate has 
brought into the open so forcefully, must be· addressed .. The entire 
approach .to management of offices must be reexamined. The mis­
sion of the office must be more clearly defined. Its structure· must 
_support that mission; operating goals and pfans must be developed, 
and performance measures and accounting systems devised to track 
performance. In short, the same kinds of management practices that 
have worked so successfully in the line side of business must be 
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"It's eleven o'clock. Do you know where 
y?ur interest~ lie?" 

introduced in the office. The drive to improve office productivity 
which triggered early MIS efforts must be revived. 

. The foregoing raises a number of questions. The first is, 
how should one manage technology in a world where many differ­
ent technologies are converging and every office-based employee is 
a potential technology user? The second is, how can the informa­
tion resource be best managed? The third is concerned with the 
office. Since information is the primary product of the office and its 
workers, and since technology is one of the tools used in producing 
that product, how can management of both be attuned to the man-
agement of the enterprise? . 

There is no prescribed approach to managing technology. 
Current approaches oriented to separate technologies are passe. 
One has to look across the broad spectrum of information-related 
technologies and identify common requirements. This analysis 
suggests that there are two such requirements-':"'the need to provide 
services to users, which is the traditional approach', and the need to 
provide capabilities that users can employ. The ,provision of ser­
vices is an ongoing activity, a vital operating function of the enter­
prise, to be managed as a line operating unit. The provision of 
capabilities is a discretionary activity, an investment in new tools 
and techniques to help people perform better and thus improve the 
performance of the total enterprise. 

The provision of serVices requirement suggests an amalga­
mation of today's data centers, word processing centers, micro­
graphics centers, other similar services, as well as units responsible 
for maintaining existing systems and appropriate software support. 
Service centers created in this fashion would provide a variety of 
ongoing benefits and act as a repositiory for machine-stored infor­
mation. They should report at a level that allows line management 
the opportunity to supply the same priniciples of management used 
with other operating units. In addition, they should be interconnect­
ed through a telecommunications network and together serve as an 
information utility, providing access from any location to all ma-
chine-stored information. . 

The provision of capabilities requirement suggests an amalga­
mation of functions whose purpose is to provide technological 
support to users. They include new systems development, the ad­
vanced office systems or office automation team, the decision 
support systems function, and the information center or similar unit 
established as an interface between dp and end users. To this 
grouping should be added several· new functions, including one 
intended to support users of person~l computers, a second con­
cerned with planning the physical environment, and a third that 
addresses behavioral issues. Since all these activities are concerned 
with the delivery of capabilities to users, the responsibility for 
telecommunications network de'sign and management should be 
included with them. The delivery' function should be assigned at an 
organizational level high enough to ensure senior management 
attention; its forward direction and level of activity must be meshed 
with business plans. 

This new direction challenges long-held traditions in the 
MIS community. It separates new systems development from sys­
tems maintenance and it holds that the two groups should not report 
to the same individual. The reasons for this separation are inherent 
in the different nature of each function. A service function is ongo­
ing and ought to be allied with ,all other service functions. A 
delivery function, on the other hand, is ad hoc, and is concerned 
with providing a variety of capabilities to users, not just those 
associated with a particular technology. 

Separating the management reporting relationship of new 
systems development from equipment operations allows discretion­
ary management techniques to be applied to the former and operat­
ing techniques to be applied to the latter. It also eliminates a conflict 
of interest that has sullied the reputation of MIS managers. Outsiders 
have charged that the MIS community'S zeal in advocating the in­
stallation·of new systems, which leads to needs for larger equip­
ment, bigger budgets, and ultimately managers' promotions, is 
self-serving. This conflict will be made moot by separating the 
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IHE VlIOO1M SIMPLY DOESN'I 
MEEI LEAR SIEGLER'S STANDARDS. 

- " ~ . - .....,. . .' 

We not only engineer 
our terminals to the high~ 
est standards. We give 
you more standards. 
(See chart.) 

Our ADM 36 DECTM 
compatible video display 
terminal has more stan­
dard features. More opera­
tor conveniences. Performs 
faster. And costs less. 

Not only that, we give you options 
DEC doesn't even offer. Like the full point­
plotting and vector-drawing capabilities 
of our sophisticated graphics package. 
English setup legends. Reduced intensity 
and protected fields. And a IS-inch display 
that can come in very handy when you're in 
the 132 column mode. 

On theirs you pay extra for a 132 
column by 24-line display. Extra for 

non-embedded attributes like bold, 
blink, and underline. Extra 'for printer 
port. But all these features are ADM 
36 standards. ' 

ADM 36. Another innovative 
implementation of state-of-the-art 

technology from LSI, the world's 
favorite manufacturer of reliable, 
high quality terminals. It's 

, ' backed by the broadest network 
of full service centers anywhere, with 
walk-in EX'press DepofM service, on-site 
service arid extended warranty service 
in 3,000 cities nationwide. No wonder 
we're the standard others copy. 

So before you buy another DEC 
VT100 terminal, consider the options. Or 
the absence thereof. 

Our easy-to-operate ADM 36 is your 
logical alternative. Thanks to our standard 
approach. 

Ca1l800-LEAR-DPD or 714-774-1010 
for more information and the name of your 
nearest distributor. •............ ~. 
• Please send me further information about the 
• ADM 36. ' NAME ____________________ _ 

• TITLE _________ _ = COMPANY _______ _ 
• ADDRESS _________ _ 

• CITY STATE ___ ' 
ZIP PHONE _______ __ 

• Mail to: Lear Siegler Data Products Division 

• • • • • • • • • 714 North Brookhurst St.. Anaheim. CA 92803 • 
• Or Call: 800-LEAR-DPD or 714-774-1010 

® DMS/83 • 

• I~ LEAR SIEGLER, INC. • 
• ~. DATA PRODUCTS DIVISION • 

••••••••••••••• 
EVERYBODY MAKES IEIMIMALI. ONLY WE MAI(E"EAR SIEGLEIS. 
Sales & Service: Boston (617) 456-8228' Chicago (312) 279-7710 • Houston (713) 780-9440 • Los Angeles (714) 774-1010. Ext. 219 • Philadelphia (215) 245-4080 • San Francisco (415) 828-6941 

• England (04867) 80666 • From the states of CT. DE. MA. MD. NJ. NY. RI. VA and WV (800) 523-5253 
OEM Sales: • Chicago (312) 279-5250 • Houston (713) 780-2585 • Los Angeles (714) 774-1010. ext. 582 • New York (516) 549-6941 • San Francisco (415) 828-6941 • England (04867) 80666 

Express Depot ™ is a trademark of Lear Siegler. Inc. DECTM and VT-100™ are trademarks of Digital Equipment Corporation. Plot IO™ is a trademark of Techtronix Inc. 
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XTEN 
YOUR PRINTER CABLE 

PS3910 

Line Printer Controller 
The HAL PS3910 Line Printer Controller System allows you 
to "extend" the cable of your mainframe printer. The PS3910 
connects between the printer and mainframe using a stan­
dard dial-up telephone line. Data compaction and error cor­
rection are used to handle printer speeds up to 600 LPM. Full 
Interactive data exchange is provided on the two-way com­
munications link so that the computer and printer operate 
just as if they were sitting side-by-side. When you need a re­
mote high speed printer, use the PS3910 and save the cost of 
an additional mainframe computer. Some of the features of 
the PS3910 are: 

• Manual, automatic-answer dial-up, or 
dedicated line serVice 

• Data Is compacted and error-corrected 
• Printer speeds up to 600 LPM 
• Full two-way communications between 

printer and mainframe 
• Printer status relayed t~ mainframe 
• Interface to @ Centronics-compatible 

printer port . 
• Optional @ Dataproducts or@ HP Universal­

Differential Interface 
• Use one PS3910 at mainframe and one 

PS391 0 at printer . 
• No change required to existing printer 

support software . 
• Local and remote printer testing included 
• Switch selection of local or remote printer 
• Control multiple printers from one mainfra~e 
• One or more printers may be driven by 

multiple mainframes 
• Economical and efficient 

Find out more about the remarkable HAL PS3910 system. 
Contact us today. 

Em] H.AL com. municatio. ns Corp. 
P.O. Box 365 
Urbana, Illinois 61801 
(217) 367-7373 . 

TWX: 9102450784 HALCOMM 

ill Centronics. TM of Centronics Data Computer Corp. 
ill Dataproducts - TM of Dataproducts 
ill HP and Universal-Differential Bus - TM of Hewlett-Packard 
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reporting relationship of the two functions. . 

The management of technology, then, focuses on s~rvlce 
center functions and delivery functions. The management of mfor­
mation if it is to be addressed effectively, calls for the creation of a 
new o;ganizational unit separate from both the service and the 
delivery functions. Its orientation should not be t~w~d techn~logy. 
It should be concerned with how best to orgamze mformatIon to 
support the requirements of the enterprise. The in~ormation man­
agement unit should combine the pohcy and planmng elements of 
database management, text management, records management, 
micrographics, library services, and other information-related 
functions. . 

Current MIS literature advocates creation of a chief informa­
tion officer parallel to other senior corporate officers and promotion 
of the senior MIS executive to that position. Perhaps someday such a 
position will emerge and the senior MIS executive may ~ell be o~e 
of its candidates. To be chosen, however, he or she Will have to 
give up the MIS responsibility because tying information manage­
ment to the constraints of computers , or to any other technology, 
for that matter, will so encumber the function as to make it virtually 
meaningless. It will also greatly hin~er the introduction an.d accep­
tance of the principle that concern for the management of mforma-
tion is every manager's responsibility. . 

This new approach to technology management creates the 
opportunity for substantially improved contro~ of thes~ activiti~s. 
Establishment of an organizational component for mformatlOn 
management brings better management control over the office's 
product: information. What else can be done to improve office 
management? If the effort is serious, th~n. ~hree st~ps sh~uld be 
taken. The first is to clarify that responsibilIty for Improvmg the 
management of office rests with each manager; it should not. be 
transferred to some central agency. Second, senior management 
shouidindicate by word and deed the importance placed on improv­
ing office performance. Third, .an advanced office managem~nt 
program should be set up to monitor the effectiveness of office 
operations company-wide. Responsibility f~r the program should 
be assigned to a senior manager with appropnate ~taf~ support from 
accounting, human resources, and other orgamzatIons. The ~c­
counting system should be modified to provide comp~ehens!ve 
company-wide performance informa~ion on .offices,. mc!udmg 
costs, staffing levels, clerical/profeSSIonal ratios, capItal mvest-

. ment, and similar criteria, along with information on trends. Con­
cepts like critical success factors should be introduced, human 
resources accounting techniques should be employed, and value­
added measures should be developed. Office productivity improve­
ment programs should operate under the aegis' of the advanced 
office management program. Office performance data sh~uld be 
reported to senior management on a regularly scheduled baSIS. The 
goal should be to develop increasingly sophisticated, bottom hne-
oriented approaches to office management.. . 

These, then, are the agents of change operatmg on the office 
and the effects they are likely to have on the MIS function. Tradi­
tionalists in that field will resist the changes and try to hold on to the 
heydays of the late '70s' when the MIS executive controlled all 
technology. But those days are over. Distributed processing, office 
automation, personal computers, and a number of other develop­
ments have combined to move technology from the hands of a few 
to the hands of many. 

Initially, the changes will cause traumas as career paths are 
adjusted. Ultimately, however, the change will be for the better. 
Rather than resist these changes, the MIS community should lead the 
effort to bring them about. The real value of technology today is its 
ability to expand intellectual capabilities: As ~echnol?gy fans ?ut to 
all those who work in offices, the benefits Will multiply mamfold. 
By enhancing the creative power of the whole w'ork force, technol­
ogy will be contributing in substantial ways to the success of the 
enterprise, which has been the goal of MIS from the outset. 

. -John J. Connell 
Pasadena, California 
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How to get the most popular features 
of HteVTlOO fOr 30% less. 

VT100 
(With extra-cost Advanced Video 

and printer port options installed.) 

1. Display 80 or 132 columns, 
24 lines deep 

2. Smooth scrolling and 
split-screen viewing 
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4. Double-height and double-width 
characters 

5. Reverse screen 

6. Built-in space and extra power for 
additional options 
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Buy Digital's VT lO2. 
VT102 

(All features standard 
at no extra cost.) 

2. Smooth scrolling and 
split-screen viewing 

Surprise. Digital's VT102 terminal has all 
the features and quality that have made the 
VT100 the industry standard. So what's the dif­
ference? The VT102 is designed for people who 
don't need the extra space' or power for expan­
sion and add-ons, which include the graphics 
and personal computing options. And not 
getting that expansion capability can save you 
over 300/0 on the price. So if you don't need it, 
why pay for it? Check out the VT102 instead. 
© Digital Equipment Corporation 1983 

4. Double-height and 
double-width characters 

5. Reverse screen 

6. Five full- and half-duplex 
protocols 

See your Digital distributor today or call 
1-800-DIGITAL, extension 700. In Canada, 
call 1-800-267-5250. Or write: 
Digital Equipment Corporation, 
Terminals Product Group, 2 Mt. Royal 
Avenue, UPOl-5, Marlboro, MA01752. 
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<t: ffi EVERY PICTURE TELLS A STORY: During the past 25 years, Ronald T. Brezinski, director, corporate applications and 
o planning, GATX Corp., Chicago, III., has been collecting various "pieces" of the computer industry. Finally, in 1982, 
~ he completed his project-a 30" x 40" collage, depicting the industry's growth from punch cards to computer chips. 
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AHA! 
The computer is frequently referred to as a problem-solving tool. 
Whether or not this is true depends largely on how you define 
problem solving. For example, is an adding machine engaged in 
problem solving when used to add a column of numbers? Is a car a 
tool for solving transportation problems? 

Perhaps problem solving is one of those mysterious things 
that we all recognize when we meet it, whatever it is. When it 
comes to computer problems, at least, solving them involves cer­
tain rare skills that some people have in abundance and others seem 
to lack totally. I have had students spend an entire semester wres­
tling with a problem that some other student solved in 10 minutes 
with a lO-line program. There is nothing remarkable about this. To 
many people, music is a subject beyond all understanding; others 
cannot cope with foreign languages; still others cannot make intelli­
gent use of a screwdriver. There is no reason why we should expect 
everyone to become adept at problem solving with a computer. 

We have noticed this about good problem solvers: 1) they 
have solved a lot of problems, and 2) they light up at finding a new 
challenging problem. It also seems to be true that among those who 
take to problem solving at all, the range of ability from best to worst 
is' about five orders of magnitude. 

There is no shortage of writing on the subject of problem 
solving. A quarter of a century ago, George Polya wrote How To 
Solve It, which is still the book on the subject. More recently there, 
have been Wayne Wickelgren's How To Solve Problems and Mar­
tin Gardner's Aha! Insight. The very best you can expect from such 
books is "Hey, let me show you how I solved a bunch of prob­
lems." If you expect to discover the secret of that magical step 
(what Gardner calls "Aha!"), then you will be disappointed. Can 
the master chess player tell you why, of two seemingly excellent 
moves, he picks th'at one? Would you expect a great artist to tell you 
exactly why the circle is just slightly off center in the abstraction? 

Most of us have had the experience of taking a simple 
problem situation and making a monumental mess out of it, simply 
because we started in the wrong direction and couldn't get our 
minds off that direction. Later, we ask ourselves "How could I 

have been so stupid?" Even good problem solvers can recall such 
situations, but not as many of them as the rest of us. 

, Let me describe an event that occurs regularly when I teach 
advanced students. By advanced I mean computer science majors 
who have been exposed to systematic training in our black arts for 
upwards of two years; who know all about structured programming 
and can write programs in anyone of seven high-level languages; 
who have, apparently, been trained to be contemptuous of low­
level languages, flowcharts, and team approaches; and, most im­
portantly, who have written and run many programs, all of which 
produced correct results. 

Now, I present these advanced students with a well-de­
fined, standard problem, say, the solution of a set of simultaneous 
nonalgebraic equations. I stack the deck firmly in favor of good 
computing by outlining a possible mode of attack,' and issue the 
routine warnings against things like intermixing integers and float­
ing point numbers too freely or calculating constants inside the 
loop. 

Any experienced teacher can predict what happens. First of 
all, everyone gets the correct results, some of them to far greater 
precision , than the problem called for or the data-justified. About 
half of them remember their high school training and check the 
results against the original equations (which means that the other 
half don't remember this obvious check). 

But what a range of work! The student who understands 
what computing is all about has written a short, efficient, elegant 
program of 25 statements. The student who has learned only to get 
answers at all costs has produced a magnificent mishmash of 250 
statements, including over 100 statements that implement the most 
elaborate possible convergence tests. (The smart student has per­
haps been on the machine twice--once to explore the convergence 
rate and thus establish that 10 iterations will work in all cases, and 
again for a short, snappy production run.) The 250-liner has 
comments that simply echo the code,itself, and is full of blocks of 
code that simulate the constructs of structured programming while 
violating its fundamental principles. Don't get me wrong. The 
student who has been exposed to the concepts of structured pro­
gramming generally writes better code than the student who hasn't. 
His proficiency in coding just doesn't correlate with problem-solv­
ing ability. 

I submit that we should pay a lot of attention to the situation 
outlined above and try to find out what causes it. Where, how, and 
why has the good student learned to be so good? Conversely, what 
has the poor student been taught (or not been taught) that makes him 
so poor? Can't we isolate the elements that produce skill in problem 
solving just as we do with other skills? It maybe that we can't, in 
the same sense that we find it difficult to teach chess playing, but 
we don't even try. We spend countless hours on the tools of our 
trade, and little or no time on its essence. 

Surely I am not alone in such experiences. The advanced 
students swear allegiance to structured programming and they gen­
erally write convoluted, messy programs. They can pass param­
eters to and from subroutines in seven languages, but they can't 
solve simple problems. They profess deep scorn of work done in 
assembly language, yet they can't solve problems in their high­
level languages. They are tolerant of dinosaurs who still work in 
FORTRAN, and they get ludicrous results (which they don't recog­
nize as ludicrous) in Pascal. They know all about operating systems 
and link editors and lists, but they can't solve problems. 

Is it possible that we are teaching a lot of interesting aspects 
of computing while neglecting the one aspect at the heart of every ~ 
task? Can you think of anything we might want a computer to do :3 
that isn't made up of many little problems to be solved? 5 

Among number-manipulating problems (as opposed to file () o 
problems of indexing, sorting, searching, retrieving; or pattern ~ 
recognition problems; or problems that are intrinsically embedded fu 
in some other discipline, like music), there seem to be two types z 
that demand computer solution, that is, that cannot be attacked by 0 

~ analytic means. These are Monte Carlo problems, which call for a: 
~--------------------------------------______ -L ____________________________________________ ~~ 
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In 70 N twork Development, 
I . CI i tti Vi u There. 

We set the first 
generation standard 
In 1978, ICCI introduced our 
CA 12TM-the first protocol converter 
to support both BSC and SDLC 
protocols. It set the standard for the 
first generation of protocol convert­
ers. And the CA12™ was only the 
beginning. 

We introduced 
the second generation 
In 1982, ICCI brought you the 
CA20TM-the first second generation 
protocol converter. 

Compare our CA20TM with any 
other protocol converter available 

today. You'll see the results .of 
extraordinary attention to engineer­
ing detail. Still the most sophisti­
cated product of its type, our 
CA20TM features: 

• True 3270 emulation 
• Dual synchronous host support 
• Asynchronous switching capability 
• Automatic logoff and disconnection 
• User selectable port configuration 
• Comprehensive hardware 

diagnostics 
• Remote trace and testing capability 
• Single card construction 

We'll bring you 
the ne){t generation 
In 1983, we're bringing you new prod­
ucts and training programs for network 
growth. We've always anticipated your 
network problems. And we're bringing 
you solutions for today-and tomorrow. 

So plan your network growth in 
new directions. And call or write to 
ICCI, 196 Broadway, Cambridge, MA 
02139, Telephone (617) 864-3270. 
We'll help you get your network where 
you want it to be. 



IBM SERIES 1 
PERIPHERAL 
Ma1~tes any louch-loU1ls*Phone 
a Voire-PJesponse Compuier 
rermiU1lal~. 

t1i1 
Hitch our ST-II processor to your com­

puter, and any push button telephone 
becomes a data entry terminal with 
voice response. . 

It's the most cost-effective terminal yet. 
No expensive CRT's. No keyboards. No 

teleprinters. Route sales people, field reps, bank tellers ... 
any person authorized to access the computer can do it with 
ease. All they need is a telephone number and an 1.0. number. 

Applications are unlimited. Automated order entry ... 
inventory control . . . payroll data processing ... financial 
data collection. 

The ST-II is compatible with any existing computer and is 
lower in cost than other peripheral equipment. Computer 
communication software is tailored to meet the needs of spe­
cific situations. A pleasant, natural-sounding voice provides 
step-by-step data entry instructions . . . verifies input ... 
responds with II retrieved" data. All without special hardware, 
and with all the security safeguards you'd expect. 

Write, call or circle the reader service number to receive 
full information about this exciting development. Our ST-II 
processor is easily the most versatile, cost-effective way yet 
to interface people and computers. . 
*Reglslered TM of AT&T 

fCi1~ :=:J PERCEPTION 
r 11K;; TECHNOLOGY CORPORATION 

The leader in voice response technology 
50 Shawmut Road, Canton, MA 02021 Telephone (617) 821-0320 
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massive sampling, and combinatorial problems, where all the com­
binations may have to be explored. It might be instructive to exam­
ine such a problem, as an illustration of the problem-solving ideas I 
am promoting. 

Fig. 1 shows four sets of 16 squares, one set in each quad­
rant. In each set of 16 squares, the numbers from 1 to 16 are 
inserted randomly. Then, the like numbers of each of the four sets 
are connected (to be precise, the centers of their squares are con­
nected). For example, the centers of the four squares containing the 
number 12 are connected. The result is generally a quadrilateral, 
although it may be a triangle. We can list at least 13 distinct figures 
among these (rhombus, trapezoid, isosceles right triangle, parallel­
ogram, etc.). The problem to be solved is, what is the probability of 
obtaining each of the 13 distinct types? 

As stated, the problem solution could concern something on 
the order of 1050 cases. As with most interesting problems, howev­
er, a little study reduces the number of cases to less than 105 • The 
nub of the problem is how to identify, from the set of four coordi­
nates, an isosceles trapezoid, say, one whose parallel sides may be 
skewed to the axes. This is not the easiest problem in the world, and 
could well challenge the combined efforts of all the students in a 
top-notch class. This nonuseful problem is presented simply as an 
example of something to be done, in which the most superb pro­
gramming ability is of little consequence; the trick is how to attack 
and solve the problem. Incidentally, to my knowledge it has never 
been solved. 

Just what do we know about how to solve problems? As 
nearly as I can determine, the sum total is this: 

1. Look for patterns, and similarities to previously solved 
problems. . 

2. Make up similar, simpler problems and solve those first: 
then apply these solutions to solving the original problem. 

3. Break the problem into parts, and treat each part as a sub­
problem. 

The above directives are nothing more than platitudes, of 
very little help on real, sticky problems. Among the high achievers 
there is one common element, namely, they have solved hundreds 
of problems. So we have another instruction. 

4. Practice. If you want to be a good problem solver, then a 
necessary but not sufficient requirement is that you solve lots of 
problems. If the problems you solve lend themselves to computer 
solution, then the computer will help you, and the personal comput­
er will let you do it at your desk, in private, and dirt cheap. I figure 
that my own machine is long past the point where it furnished over 
1 billion executed instructions per dollar spent, and each time I use 
it, the cost goes down still further. I am approaching asymptotically 
the cost of electric power. 

That seems to be a short and quite unsatisfying list. I main­
tain that we ought to go further than that. We should carefully 
investigate why there is that five-orders-of-magnitude spread in 
ability. What do the problem-solving experts do that the rest of us 
don't do? Conversely, what are the common pitfalls and blunders 
that. most of us make while thrashing around trying to fabricate 
solutions? Software tool kits are all very fine, but I think we've lost 
sight of what the computer is meant for. 

-fred Gruenberger 
North Ridge, CaIHomla 



CP/M gives you anew world of PC power 

... for a new low price 
Now, for just $60, you can have the world's most popular This lets you choose from a growing array of exciting, 

operating system for your IBM@ PC. Only $60 for instant sophisticated graphics applications packages which run 
access to the largest collection of applications software in under the widely-accepted GSX standard. 

existence-literally hundreds of proven, professional soft- Great high-level languages. 
ware programs for every business and educational need. For programming under CP/M, Digital Research offers 

New highs in productivity. the most complete selection of professional-quality 
New enhanced CP/M-86@ comes with print spooling, an languages.and utilities for the IBM PC: CBASIC® and 

exclusive feature that increases the work po}Ver of your CBASIC Compiler,TM Pascal/MT +JM CISTM and Level 
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HORACE CHECKS 
OUT HIS CYCLE 
"Why do we hold our annual reviews on April I?" asked Bartholo­
mew Byte, marketing systems manager for the Potent Toy Manu­
facturing Co. "Somehow, I have difficulty with the credibility of 
anything done on that day. ' , 

The question was directed to no one in particular, but every­
one instinctively turned to Ina Interface, longtime secretary to 
Horace Heuristic, Potent's MIS manager. 

"I asked Horace that last year," said Ina, "and with his 
normal organization, he went to the flip chart and listed three 
reasons: 

1. When calendar reform was adopted by France in 1564, 
New Year's was moved from April 1 to Jan. 1. Some people 
resisted the move and were called "April Fools." So April 1 is 
really traditional. 

2. April is usually the beginning of spring weather, and it's 
much easier to be optimistic in spring. 

3. Everybody is on vacation in December, so it's difficult to 
spend time coordinating reviews and plans." 

"He's weird," muttered Aloysius Access, manufacturing 
systems manager. 

"But lovable," added Portia Partition,. finance and admin­
istrative systems manager. 

"He's also coming," warned Ina. The group pulled up 
chairs to the conference table as they heard the familiar whistling 
echoing down the hall. 

"Morning, gang," said Horace cheerfully as he came in. 
"How can you be so bloody happy on a rainy day like 

this?" complained Aloysius. 
"Well, I didn't say it was a good morning, did I?" replied 

Horace with a damp grin. 
"As you know," he continued, "we've set aside this morn­

ing to review our recursive system development cycle, now that 
we've been using it for several years. Portia, we agreed that you 
would list the positive features of the cycle." 

"Be happy to," said Portia as she gathered her notes and 
walked to the flip chart. "As you all know," she continued, "we 
began using system and program prototypes in a formal way several 
years ago. I'd like to start our discussion by reviewing some of the 
implications." Then Portia displayed her list. 
A software prototype: 

1. Is a live, working system. 
2. Tests assumed design characteristics. 
3. Is created quickly. 
4. Is inexpensive to build. 
5. Is expected to be iterative. 
"Since then, prototyping has become a popular topic," 

Portia added. 
"Yes," Ina interrupted, "the best recent article was' in that 

Edp Analyzer Horace circulated last year." 
Portia pulled the list of implications from the flip chart and 

taped it to the wall. "I agree, and now I'll list what I feel are the 
advantages we've seen." 
Advantages of the Recursive Cycle: 

1. Users evaluate a working model-not just a paper de­
scription. User involvement increases. 

2. Users benefit from partial system solutions much sooner 
than with classic methods. 

3. Neither user nor designer needs to be omniscient about 
how the system will function in the user environment. 

4.Changes are encouraged early in the development cycle. 
5. Systems designers can experiment with technical innova-

tions. 
6. Code segments can be carried over to final construction. 
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7. Sometimes the prototype alone will satisfy or eliminate 
the need for further iterations. 

8. Maintenance in the classic sense is decreased .. 
9. Prototypes force some product documentation back into 

the development phase. 
Portia paused as the group mulled over her presentation. 
"I don't know about your first advantage," said Bartholo­

mew. "Users become so involved that they almost get in the way of 
the programmer/analyst's work." 

"I'm afraid I disagree," answered Horace. "After all, us­
ers are our customers. Since we charge out our costs, they pay for 
our work in a very real sense. Furthermore, they will own the 
system when it is implemented, so as far as I'm concerned, there 
simply can never be too much user involvement." 

Ina was tapping the table gently. Horace smiled and invited 
her to speak. 

"Well," she began, "It's about documentation, Portia's 
ninth item. We've learned from software vendors that there are two 
distinct kinds of documentation--development documentation that 
pertains to the work through initial implementation and product 
documentation, the words that become part of the final system 
itself.' , 

"Isn't that really just the user's manual we've always 
had?" Aloysius blurted. 

"Not exactly," Ina continued. "The manuals were usually 
written after the system was finished and were considered merely 
necessary evils by the programmers. Product documentation is part 
of the system itself; it becomes part of the environment in which the 
system operates. " 

Horace agreed, and added, "That's why the recursive cycle 
includes prototype versions of product documentation. By having· 
to write a draft of the product documentation during the design 
cycle, the system designer must again focus, appropriately I feel, 
on how the system will operate in the real world." 

"Okay, okay, " Aloysius said impatiently. "Let me tell you 
about the problems with this new fangled concept. " Portia smiled 
sweetly, handed him the marker, and taped her list of advantages to 
the wall. 

The room was quiet as Aloysius wrote this list: 
1. It's heresy-beware of auditors, consultants, sacrosanct 

standards. 
2. It's seductively easy. Beware of people who don't de­

sign or plan at all, stop the cycle too soon, make changes before 
giving new versions a chance. 

3. Resource planning is more complex, for both users and 
edp people. 

4. Iterative retraining is needed. 
5. System designers become bored with each iteration or 

continue iterations only to produce elegant code. 
6. Iterative testing is needed. 
7. Version control is needed. 
8. Complex technology, such as multisite networks, pro­

cess control, and AI, may be difficult to prototype. 
9. It is hard to use when no identifiable user exists at the 

time of design. 
10. It doesn't solve the documentation problem and could 

make it worse. 
"I've added point 10 just for you," said, Aloysius, looking 

tolerantly at Ina. 
Bartholomew chuckled, and said, "I really like your first 

item. Our auditors were skeptical the first year they saw this. When 
we called it prototyping they rated us 'unacceptable'; it was only 
when Horace dignified it by calling it 'recursive development' that 
they reluctantly let it pass." 

"We finally added these concepts to our department stan­
dards last year," clarified Portia. "Now that it is in writing, I doubt 
the auditors will hassle us . . . about this at least." 

"Your point on boredom is double edged," said Horace. 
"Some of our people wanted to drop projects before we felt they 
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were finished, while others didn't want to let go until the system 
was perfect." . 

Ina then addressed Aloysius: "I know you'll tell me any­
way, so I'll ask first; why doesn't the recursive cycle help the 
documentation problem?" 

"Clearly, " he replied smugly, "if we develop several iter­
ations of a system, we need to write several iterations of the docu­
mentation. That's more work than doing it the old way. Additional­
ly, if the documentation is not kept consistent with the code, we are 
likely to mislead the reader, which is worse than no documentation 
at all." 

"You're right, Aloysius," Horace said quietly. "That 
problem does exist in the recursive cycle, but I suggest that it is no 
worse than what happened in the classic cycle. We used to go 
through several iterations, but they were either hidden from the user 
or performed after the fact by calling it maintenance. We did no 
better in keeping our documentation current." _ 

"And, frankly," interrupted Ina, "I prefer the recursive 
cycle-at least the problem is out in the open where we can deal 
with it by allocating time and people resources appropriately." 

"Okay, Aloysius," continued Horace, "please place your 
list on the wall next.to the others, and let's see what we have." 

The group stared at the lists for a few moments. Then 
Bartholomew smiled, and went to the flip chart. ".I haven't been up 
here yet, so let me see if! can summarize all this," and he began to 
write. 

The Bottom Line 
Users: 

• Become more involved. 

Top to bottom: Finston, Jones, Cline, and Parke 

• Get usable results sooner. 
• Achieve emotional "ownership" of systems. 

Edp Systems Developers: 
• Become more. involved with user concerns. 
• See results sooner. 
• Learn. to use a·variety of construction tools. 
• Must combat nth generation blues. 
• Must still focus on basic construction methodologies. 

Development Schedule: 
• Much shorter for initial results. 
• May be longer to "final" implementation. 
,. May be much less with classic maintenance-and enhancement. 
• Must anticipate considerably increased user involvement. 

Systems Return on Investment = User Satisfaction/Life 
Cycle Cost 

Using a Recursive Cycle: 
• User satisfaction is dramatically increased .. 
• Life cyCle cost probably decreases = development cost which 
may go up + maintenan.ce/enhancerrient cost which probably goes 
down. Result: Systemsretum on investment is increased. 

"See, I took an accounting course once, too," said Bar~ 
tholomew, as he returned to his seat. 

"i guess I cim agree with that summary, " admitted Aloysi­
sus. "There is no question that users are more involved; I just see 
that, sometimes, as a mixed blessing." 

"But how does the recursive cycle blend with advances in 
data processing technology-:-you know, personal computers, user 
programming languages, and database management systems, for 
example?" asked Ina. 

"I can comment on that," responded Portia. "About six 
months ago, Dan Debit over in accounting asked us to work with 
him on a budget and planning system he needed for the Space and 
Soldier Video Game Division-they're planning really explosive 
growth, you know . 

. "Anyway; Nathan Nitpick, his boss, wouldn't give the 
request any priority, and we couldn't help Dan for several months. 
So Dan brought his personal computer from home and set up what 
he needed using one of those table calculation programs. It didn't 
do everything he wanted, mostly because he couldII't read and 
analyze some files from the main computer, but it did S;lve him a lot 
of pencil scratching. 

"Best of all, when we finally did get to work on the project, 
he had a good prototype on his personal computer, and it was easy 
to agree on system specifications." 

. "Good example," said Horace. "As we've all observed, 
the key to the recursive cycle is user involvement. Any other tools 
that also entourage user involvement, such as personal computing 
and user-oriented programming, can complement and enhance the 
value of prototyping. 

"This was a good session, " continued Horace. "Are there 
any final observations?" 

"Only this," piped up Portia. "Usually, when we want to 
make changes in the way people do things, a need appears and then 
we find a solution. I think the recursive cycle is best sold by first 
getting a tool for prototyping and then pickil1g an application on 
which to apply the tool. The personal computer was a good exam­
ple. Once Dan brought his to the office, it was easy to get .other 
people to use it to try out their ideas. In fact, Nathan Nitpick finally 
broke down and bought one for the department, so Dan could take 
his back home." 

"What are we discussing tomorrow?" asked Aloysius, 
anxious to go to lunch. 

"Tomorrow is futures day," answered Ina. "Horace is 
going to talk about expert application systems." 

"What are they?" 
"I guess you'll have to come tomorrow and see," replied 

Horace. 
-Joe Podolsky 

San Jose, California 
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BLUE-COLORED 
GLASSES . 
Imagine a candidate for a programming position who graduated in 
the top 10 of his class and has four solid years of ANSI 68 and 74 
structured COBOL programming experience. He's worked on main­
frames and minicomputers and has heavy interactive on-line design 
and analysis experience. His resume shows rapid promotion and 
accompanying salary increases into the mid-20s within his four 
professional years. Imagine this candidate has several letters of 
recommendation from senior level consultants and ex-employers, 
expressing the opinion that he can learn anything, assume responsi-
bility, and work without supervision. ' 

You might think this person has it easy finding a good 
position. In fact, he has been turned down by agencies without even 
getting an interview. You see, this candidate bears the industry's 
worst stigma: no IBM experience. 

If you are an employer who turns down candidates strictly 
because they lack IBM experience, you are doing yourself and your 
company a great disservice . 

. As the candidate described above,you can imagine my 
f~stratlOn when I see less qualified people get good positions 
SImply because they've been exposed to IBM at some point in their 
careers. 

A large company with over 40 programmers arid several 
levels of bosses does not seem like the best hunting ground to find 
good programming talent. As a matter of fact, any programmer 
who remains in this stifling environment for more than a year is 
already telling everyone that he either hicks corifidence in his abili­
ty or has developed the bad habits inherent to his surroundings­
such as buck passing, acceptance of whatever inefficiencies and 
frustrations he may face, lack of pride in his work, and the absence 
of personal initiative. 

The tragedy of all this is that with current management 
a~titudes, nothing can change. The only way a large company will 
hIre a non-IBM programmer is at the entry level. This enables the 
organization to train and condition the person until he or she be­
comes the stifled programmer described above. In this manner, 
industry is replenishing the supply of these types. 

A more intelligent approach would be to look for a candi­
date who has a good record of learning new concepts and software 
along with a parallel rise in promotion~ and salary. If a person can 
go from school to learning 'an operating system like DIG AOS or 
Honeywell's GCOS in three months, chances are very good he won't 
have any trouble with OS/JCL, CICS, or any other three-letter systems 
from IBM. Talent has six letters, not three, and Big Blue hasn't yet 
cornered the market on good dp professionals. 

Before interviewing programming candidates, learn the 
names of the non-IBM large mainframes that exist. (On three differ­
ent occasions, I have been interviewed by people who did not know 
that Honeywell's level 66 computers are considered mainframes.) 

If your candidate is being hired as a COBOL programmer, 
make sure he knows COBOL. ANSI COBOL is a standard and whether 
the person knows IBM'S COBOL should not be a prer~quisite. I've 
worked with people who have been in the business since the '60s 
and who did not know wh~t declaratives are or how the perform 
... varying verb works. Big companies whine about the mainte­
nance burden, but never bother to stop the problem by having only 
the best programmers write programs from scratch. As for the 
infam~us CICS, a sharp programmer ~ho has a record of learning 
operatmg systems and software in a short time can learn CICS just as 
quickly. 

The discrimination that exists against non-IBM programmers 
is' not in anyone's best interest. 

-William Rice 
Central Islip, New York 






