AD-AY27 754

A PRODUCTIVITY ANALYSIS OF EDURAL LANGUAGES(U)
NAVAL POSTGRADUATE SCI TEREY CA

M CORCORAN ET AL. DEC 82

UNCLASSIFIED F/Q 9/2




- ——————

e 25

2 fls e

|

o
a4

Frr
4
L3

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS ~ 1963~ A




-

WA 127754

DTG FILE copy

@
'NAVAL POSTGRADUATE SCHOOL

Monterey, California

| AR
THESIS Gw™
B A U

A PRODUCTIVITY ANALYSIS
OF NONPROCEDURAL LANGUAGES

by

MIMI CORCORAN
DENHAM B. MACMILLAN
December 1982

Thesis Advisor: Norman Lyvons

Approved for Public Release; Distribution Unlimited

83 05 04- 070



SECUMTY CLASSITICATION OF THIS PAGE (When Date Enteve)

READ INSTRUCT'ONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
ABE LI LAETT1LLE [a. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG WUMBER

\4p_2/27 sy

"r-——-————}——f—_— . PROGRAM KL KM
. PERFORMING ORGANIZATION NAME ANO ACDRESS AREA & WORK U

S. TYPE OF AEPORT & PEMOD COVERED

4. TITLE fend Subtitte) |
Master's Thesis

A Pioduct1v1ty Analysis of Nonprocedural December, 1982
anguages
6. PERFORMING ORG. REPOARY NUMBER
mﬁ 8. CONTRA -] ANYT NUMBER(S)

Mimi Corcoran
Denham B. Macmillan

NY. PROJECT, TASK
1T NUMBERS

Naval Postgraduate School
Monterey, California 93940

. L  § O AOQRESS 12. REPOAT DATE
YT e Y radlate $2hoo1 December, 1982
Monterey, California 93940 T NUNSEN OF PAGES
116
T mon Yomnc ACUNCY NAME & ADDRESHI! diflersnt frem Centreiling Office) | '8. SECURITY CLASS. (of thia ropart)
. UNCLASSIFIED
TS BECL ATBFICATION/ DOWNGRADING |
SCHEDULE

e TIa¥ MU TION STATEMENT rof this Repart)
Approved for Public Release; Distribution Unlimited

17. OISTRIBUTION STATEMENT (ol the sbetrast entoved in Dlock 20, if differant rem Report)

e
18. SUPPLEMENTARY NOTES

19. XEY WORDS (Continue en roverse oside i nossssary and idontity by bieeh aumber)

Nonprocedural languages, fourth generation languages, query
languages, application languages, nonprogrammers

20. AGSTRACYT (Continue an ¢ olde i wy snd idunsily by biesk aumber)

The emergence of so-called '"nonprocedural" languages promises the
elimination of many of the problems encountered in managing informa|f
tion systems, as well as increasing productivity, by offering a
flexible, easy to learn, user friendly language to interact with
the host language. This thesis investigates nonprocedural lang-
uages in general, with particular attention paid to the languages
FOCUS and RAMIS II, in order to ascertain the benefits (Continued)
4“

S

00 ";g:"” 1473  toimion oF 1 uOV 68 1S OBEOLETE
$/N 0102-014° 6601 | SECUMTY CLASBIFICATION OF Tuit PAS




P T Y e T T T T r———— o —
SOCLMATIVY CLABMPICATION BF Yuil B AQR/Wagn Rote Sncesed:

ABSTRACT (Continued) Block # 20

and drawbacks of these languages, assess the fulfillment of vendor
claims, examine their investment viability, and explore user
satisfaction.

Accession Fq:f )
THTIS  ORARI .
] omic 228 0

Yaamnouseed O
Jesstfication

By

pistridutien/
Availadbllity Codes_‘_q
" iavail andfor
ptet | Special

(o FH ‘L

INSPECTED
LJ

DD 52"1) 1473 2
S/YJ 01%3"“14°6501 SECUMTY €L ASNPICATION OF THIS PAGEThar Dare Fntered:

————— s — =




Approved for public releass; distribu+ion unlimi=z3.

A Productivity Analysis
of Nomprocedural Languages

by

) Mimi Corcoran
Lieutenant, United States Navy
B.S., Pennsylvania State Oniversity, 1972

and
. . Denham B. ¥acgMillan
Lieutenapt, United Statss_Yavy
3.4., University of South Carolina, 1974

o
o
)]

Sabmitted ir par4ial Zulfillment of
raequirements for the ja2g-ee of

MASTER OF SCIENCE IN INFORMATION SYSTEHMS
from the

NAVAL POSTGRADUATE SCHOOL
Decamber 1982

Auzhors: _}% (\M’f;ﬂ%/:'\]
L _&f@fu@@}g RTINS
Approved by: %W _/Q %{ﬂ.- .

Thesis Advisor

Second Reader

Chairaan, re t of Administrative Sciences

Ll aeda

Dean of Information and Prlicy Sciences

———— e . o




ABSTRACT

\J

Ths emergence of so-callai -‘"nonproc24ural® languades proam-
ises the 2limination of many of the problems encour+ered in
managing informa*ion syst=ms, as well as increasing produc-
tivity, by offering a flexible, easy %o learn, user friendly
lanquage *o0 interact with the hcst language. This <hesis
investigates nonproced-ual languag2as in gensral, with
particular attention paid +*to the languages FOCUS and RAMIS
II, in order to ascertain the benafits and drawbacks of
~hese larnguzgss, z 23325 +he fulifiliazn* of wz2rnico clainsg,
examine their invesiment wviabiliry, and =2xplore user
satisfac*ion,
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I. INIRODUCTION

In all areas of ipdus:try in both %he rivate and public
sectors, the value of information systems has been rsal-
ized. Management Information Systems and information
systems applications have today b2come an integral part of
even the smalles* organizations and offer many opportunities
to improve managerial effectiveness, cperational effi-
ciency, and ultimately productivity. By praduczivi+y the
reference is *c the ability *+o proiuce, =0 effec= or brirng
about production, and to sffzct increases in value or
profit. To indus*ry this co er %o increasiang 1ixs
ocutput, i+s profits, or both. To *he individual i: means

optimization of his personal at<ributes and skills.

The different +ypes of users of these Management
Informa+ior Systems (MIS) VALY as nucn as +*h2 iInformation
and apeplica+icns “hevy use, Us2rs range £rem clerical s+z2£f
persennel <o *or~level minagsment. Some f=syjuizs simpl=2

retrieval facili+ies, some users rzyuire an ad-hoc inquiry
and/or reporting capability, othsrs require vas* analytical
capakbilities, while s+il1 others desire <he abilit to
pro<otyve and build models. Today's users attsmpt to make
use of all rescurces availablse <:t5 =hzm to0 suppor* <+heir
decisions and necessarily increase their productivity. As
the need for information has becomz more acute, and *he
requests for data processing services and applicaticns have
become mcre frequen*, +im2 has becomz <he limiting réscu:ce

most effecting this productivity.

The “ime of “he user is vital in that he sees himself as

+he cen<er of all transactiomns. Ths "time" he has *to wait
for :iaforma*ion is wast2d or 1lost productivi:iy. No+
10




H

obtainirg the irformation ¥on~<ins" csasul4s ia  pocr d=ci
v

sion which ul*imately decrease »>-cductivity. I his
efforts %o obtain complet2, azcura:s:, valid, and <iaelvy
information and services, many tim33 +he user siaply does
not have the prcgramming skill to produce th2 results ne

wants, and the m"application backlog"™ in “he organizatiea's
data processing division or branch przvents <imely procss-
sing of his request. As an exampl2....
A user requires an application t> analyze a set of
data and produce a repdrt to strzss cer+*ain marke+ing
failuras *o be pressznt2d4 a2+ “om
the ccompany's Board o>f Directors. Be 1is
programmer and must submit 2 rsque
processing d2rartment t> achieva *h
Due *c *he Da*a Procassing Depar=z 's 2pplication
backlog, *he desired applicatic 1 not be sch=sdalszd
olication is given

priority and pushed &5 zhe <op

a
n 1

for arother 2 years. Even 1f <h=2 ap
0f =“he vprogramming

v

1is+, “he crocram will still have %o ba da2signeid,
writ+enp, codaéd, run, ani =hz Tesul%s examined =2
see 1if +*he desired resul+ts have bzar achiasvzi,

Another area which is 3irectly seffect2d is “he organiza-
«ion's Da%a Processing (DP) Deparimsznt he programmess and

rganization's existing

)
o o
[+}

analysts tha* are #rying to meet +hs
DP requirements and reducs the app +ion backlog which is
part of those requiremencs. Their “ime is valuables also,
but due to the situation which exists in many organiza+ions,
they will spend +the majority of their time producing small
repetitious programs which could be accomplished by 1a
nonprogrammer wi*h minimal experisnze and +the applications
backlog will con*inue o grow. The s%5ry con“inues....
When questioned by the head of th: D? department about

the apparent 1lack of progress on Important projects,

Lk}




+he analys* respornded that evsry. time progress L2z
being maie, so i} a
would be givan priori-y. As 2 matter of fact, “he

demand on +he DP depariment was

o T
3]

esartly so grTeax
that other analys*s ani himself w=re having to-program
rather than analyze just to kee +heir heads above

water.

It is a fact that the d=mand for DP applicazions *ocday
greatly outweighs <+he supply <=hat c¢an be produced by
pragrammers using prescrib=z4 proc=dural/ s=tuc*tured msthods.
Thare <csimply i ne* snogagh odraTrammar M"=imz" ay3ilahle
because <+here is nct anid razver will be =2ndu
programmers to match ths yrow+th of aoonlications 4

currently availatle s+%ruc=

=

red programaing ==2chniques. T
solve this problem will r-aqguire incrzasing user involvemen*
in =he «crea*icn of appliza<ions 2nid1 increasing programaer
praoduc+ivity by means of programming and applications genzr-

ating tools. These rsquiremsnts have conziributad =0 =<h=
need fcr and developmsnt of VNoaprocedural ?2?rsgrzmming
Landuaqes (NPL) anpd their <cw=zlated sof+«ware packages, <he
subiect c¢f this thesis. Before continuing, hawever it

should be pointed out +that +he +erm nonprocedural is not

[41]
o]

much a s*ructural descrip- ion of <he language, s i« is a

a
phrase established by th2 producecs of these produc<s for
mar keting purposes.

Through literature research, juestionnairze reques*s,
in

e
phone corversa+icns, and personal terviews, this paper
will examine and clarify the ls2gitimicy of thesa NPL's. The
background of these NPL's will be examined including <+h2
causes leading to their dzvelopment, their evolutiorn, and
whare they stand today. The paper #ill ianclude an iIn depth
analysis of two NPLs, RAMIS II and FOCUS, derived from ¢he

industrial respcnse of various <£firms tha:t are prssently

12




using those languages. This analysis will cover *he ccapa-
ries' iri+ial acquisition consijsrations, their presant
usage cf the system, and -“heir satisfaction or dissazisfac-
tion with its perfo-mance. Items considerad in <he analysis
inzlude Zmplemen+a*ion, *raining, 1lszarnabili+-vy, &-cumenta-
tion, vendor support, hardware suppor:/convarsion,
security/access, performance, improvability/user sa*-isfac-
+ion, general oriniens, and an ovarall accessment. The.
paper will conclude with a2 cost versus benefi< analysis and
przsent final remarks about the viability and future of
NPLs.

These Non~Procedural Languages will be examined <o detexz-
mine the costs and benefits associat2d with +hem, determina
whather verndsor claims are fulfillzd, sexanins *heir invest-

n
ment viability, and measurz user sa*isfac=zion 2nd uliima+2ly

€ a
productivity enhancement >r degradatiosr,

13
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The rapid advancem2nts th2 compiter field in the last
decade has witnessed the substantial decline of wmost
computer costs, particularly hardwara, while simultaneously,
programming costs have ris2p dramatically. A natural conse-
quance is +the irncreased attentioc Jcogramming productivity
is receiving from maniag=ament, programmers, eyuipment,
managemer.t a2nd user persciazel, and sof*ware arz some of <%hs>
meay facets 9f <the projranming 3ar=zaa whica are being
explored for improvement feasibility. Th2 ajvant of da2%a
base management systems (DBRMS) his focused manzg2den+'s
atterntion ¢n the benrefits %9 ba jerived £rom zffectivs
utilizazicn of software snhanczments.

It has besp 2stimatel that %h2 surzent st=2ad
informa=ion processitg rejuirements will create th
for a to%tal number of obrogramnazrs squal to t

of California [Ref. 1z p. 21]. dhile this is clearly

d

1

ossible, it is indicative of ~h2 nzed %o takz2 3 critical
k at the productivity cf +*s5day's programmars and *h2
1z with whichk +hey work. The increasingy volumes 3¢
rejuired informatwion ard the resultant incr=zasiag number of
programmers required by industry, =:soupled with escala+ing
programmer costs have sh2d ths light on *he piyssibility of
fr2eing programmers from simpla and ra2petitive tasks and t>
employ rnonprodrammers f>r such prascassing, thareby freeing
programmers to tackle mor2 coapiex prsgraaming.

A new kinil of softwace <capability is o1n>¢ called for
which has prompted the emergance of English-liksz
lanquages--languages whos2 main claia to <fame is their easy
unierstandabiliity and 3J1ick l2arnability--providing 3

14




prolific %00l for %he n

pur pose languages and

follow:
1.

Q

n

0
b ]

QCoTI AmAr., This is a varv oroal

encompassing a [ 2% nataral larnguages, sSpe

|« BENS |

amu+
onproca2dural languages, =
a2

[§)
3]
m
M B O
(1]
»

Definitions of =s2veral typas of +these langu

Natural lanquages allow <*he user the freedom of
unlimited syntax in his "conversatiosn" with +he
computer.

Format defined lanjuagss, 3also known as parameter-
fill-Zn-the-blank forma=.

czz*2d *owarl ~he insore

izing lanquages, uatilize a
A

mhisg +yna of lzngiags is

rh

face, and the analysis o and response <+<c data
passing through th2 interface (Ref. 2: p. 123].
Special purpese languages a-e ones which are desigrned
+o satisfya singls objectiva, The objec*ive migh-s
involve the application area, %he ~ease of use for a
particular application, or pzr+tain to 2fficiency of
t+he compiler or th2 object coie,
Froblem defining languagss literally defi:
problem and may sp2cifically izfine the d
ard output, but =h2y 40 not 32€fine a me+hod
focrma=ion., There are significant differan
a problem (and its 3efinition), =he me+thsd (or pr
dure) %o solve it, and thz language in which +he
methecd is sta%ed.

Problem solving lanrguages are those which can be usad
to specify a complate solu~ion to a problem. This is
a relative term which changes as the state of “he ar*
ctanges. A1l procedure sriented 1languages are
problem sc¢lving.

Problem describing 1languages describe the objective
in only very general terms, =2.g. CALCULATE PAYROLL.
All this does is cite, in ths mos* general way, +he
problem which is to be solved but gives no indica+ion

15
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cf its d=stailed characteristics, let alors Lncw o
solve it. (Ref. 3: p. 21-22] These languages have
yet to become a reality.

7. Query languages arz high 1l2vel lancuages criented
tcwards ad hoc retrieval of 11a*a with fas*t response.
They are cenerally intended to be used by people who

are not professional programmers [Ref. &4: p. 7].

There is certainly considerabls: overlap among <*hessz

[
/)]

languages, and <the absoluts distinctZons between *+hen
any*hing bu*s crvztal clzar, I~ £fas+, scne Languzgss

intce mul+tiple categories.

This paper will be limited o 2 iiscus
esting ard powerful branch of English-1lik=s languages known
as nonprccedural languages.

They have also b2er call=sd four+h generation
ianquages---he lates* addition to th2 sequerce of lznguag=

genera<ions., See Table I,

TABLE I
language Generations

First Generation
Second Generation
Third Generation
Pour+h Generation

Machine Laajuage

Assembler Lav=2l Languages
Machine Indazpenden* Languages
Non-procedural languages

16
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[

C=her <erms used 2re query larguages, 4=zclava<ive languzges

-

info-retrieval languages, and srd-ussr languages. Prcb

- 1)

el

n

exist with all of these ta2rms since none of them is accurate
for all the languages; for example, some dc no* use a data
base. The term nonprocadural conjurss up some disconten*
because many of the 1languages actually cortain procedural
code; however, +*he main thrust of the languages is their
nonprocedurality, a marketing buzz word used to stress their
newress and capabilities. Unlike prccedural languages in
which the programmer must specify how something is to be
done bty supplying preciszly detailzd Instruciions for every
action which is +o be accomplished, nonprccedural languages
afford the wuser the luxury of stating only wha:t is <o bs
done, wi*h no corcern as to tha d2tailsd procedurs of hew i-=
is done. Although they have “husfar escaped precise Adefini-
*ion, ard will tndoubtedly continue to do so as our corncept
of "prccedurality® changas ovar tim2 and wi<h advancemeats
in technology, these langyiagass, amployed for Jefining azd
solving wpac-+icular classzs of problens, can bes%t be
described as "monprocedurz2l."

A dis+*inction Dbetween natural languages and nonproce-
dural languages is best 1illus+ra*23d by examplie. Na<ural
languages make wuse of a £f£ree phrass structure format with
contextual specification. For instance, in the following
example it may ﬁe argu2d that <ths natural langquage (b)
offers ar improvement in clarity ovar an imaginary (proce-
dural or third generation) language varsion (a):

a. Do I=1T0 99 BY 2
ERINT I, I*%*2
END DO

b. FERINT_ALL THE QDD
AND NINETY NI A

17




Non~-procedural 1languages, on the othsr hand, use a standard-
ized fixed form* for the specification of prebiems
Consider another example writ4en in 2 natural langua
a. IIST THE HOURLY FEES OF ALL THE
LAWYERS WHJO LIVE IN ¥NEW JERSEY

This same example, wr*tten ir SEQUEL, a nonprocedural
language, would simply b

b. SELECT HOUR-~FEE

FROM LAWYERS

WHERE HOMESTATE = NEW JERSEY
The distinc*ion lkerein 1s +he use of English-like languags
to replace more Munnatucal®" ways >£ stating problzms as
contrasted <o eliminating sequantial instructions specifying
procedurali+y. That is, natural lan guages are concerned
with making queries more like %zhe spoksn word; nonp-ccsiurcal

languages are concerned with eliminating spscific seguen=zial
irstructions tha“* 1lcck ths computar into a specific logic
for solving the problen. While *“he two are not mutually
exclusive by any means, +they ace izfini+ely not <“he same
concept. Non-precedural is actually a relative Zerm peaning
+ha+t decreasing rumbers of specifiz saquen+ial steps need b=
provided by <he user as th2 state of the art improves. The
closer the user's approach to stating his problem without
specifying *+he steps for solving it, the more nonprccedural
the language is.

The development of <his sort 5f language is of par+tic-
ular prac*ical value and can b2 extznisd to almost any fieid
of ccmputer application, including m=dical, shipping, city
planning, accounting/book keeping, air-line reserva*tion
systems, banking services, etc. Literally sccres of
nonprocedural languages ac2 ncw available. The more widely
advertised boast an impra2ssive lists of <clients, laundry
ligts of vital faatures, "bells and whistles" features, and

the promise of increased precductivity. Inspection of 1a

18




limirted iis= of rre

n

ep+tly availablie nonprocedural lanquages

m

n
indicates +heir aburndance ard their vide rangs of
applicabili“y. See Table II. Specific features offersd are
listed in Piqure 2.1 [Ref. S: p. 151-153]. Boolean opera-
tors are AND, OFK, NOT and NOR. Rela*tional operators are
ngreater than," "greater than oz ejual to," "less than,"
"less than or equal ¢to," "equals," and "dces not =2qualw,
Set operators are set operations such as JOIN, INTERSECTION,
SELECTION, PROJECTION, DIVISION, UNION and DIFFERENCE.
Arithmetic operators incluie PLUS, MINUS, MULTIPLY, DIVIDE,
EXPONTRITIAL, 2nd =hs us2 of parsntheszes £or sepaca+ticn of

operators.,

Four*h generation applications dsvelopment systems boast

a sophisticatad cn-lire support environment that provides:

1. Menus and help sarvices to coach the inexperienced
ussr,
2. An efficient ccommand languiags for +=hz experienced

developer,

3. Lanquage sensitive aditors that streamline <the

programming process,

4, On-line compilation and exacu+ion services to speed

development,
S. A flexible printiny capability,
6. Report routing ani browsing capabili<ies,

Te Integrate& active Jata/dictisnary/directory centrol,
and coordination.

8., Full screen text 23itor,

9., U+ility func*ion coamands,

19




TABLE II

A Sampling of Non-Procedural Languages

ADASCRIPT

ADF {Applzcat-ons
Development Facility)

APPLE

(Access Path Producing

Language)

ARPL |

(A Retrieval Procass

Language)

DMV TN

fDa a Marag emen*
aquiry Fac;l ty)

DM-IV
(Da*a Manragement ~ 1V)

FOCUS

GPLAN, K (Generaliz=i
Planning Sys*em)

INQUIRE
UYANAGE/QUERY

MARK IV

NOMAD

NUL

Navigat ional User's
anquage)

QBE (Query-By-Examp le)

RAMIS TI

{Ra id Access uana?ement

nformation System

UARE
ecifying Queriss As
Relational "Expressions)

S UIR%LQ Intecf
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10. Promp=ers,

11. Interfaces with mul+iple DBMS's [Ref. S: p. 431.
Thase larguages provide a considerable range 2f file struc-
+ures, a host language capability and a da*a management and
report generaticn language facilities. Nonprocedural
languages have also simplified communication between +he
user and the computer, 213iminating some of +the "red tape"
along the way. See Figur=z 2.2.

w0 widel
RAMIS II from Mathematica, Inc., 2anil FOCUS from Information

Builders, Inc. Thesa two particular 1langquages will b2

y used 1langquag:s represen~itive nf +his <“vyne ara

s*udied Iir more detail ip the following chapters. Clearly,
such larguages can significantly reiuce the complexi<y and
cost of writing applications programs tha%t access the da*a
pase, ir additicn %o facilitating 2cca2ss *o a data bzse by
non-expert programmers using the language ir "stand-alona"
mode [Ref. 7: p. 15]. The conczsp*tual viaw, or data model,

({1}

need no+ correspend to the way ths ia*ta are stored. Thre

o

welli known data models are th2 r=lational modsl, in whic
data are assumed to be stored in *he form of +ables; <*hs
hierarchical model, in which 3a=a re assumed to be stcred
in the form of tree structures; ard *he network meodel, in
which da*a are assumed to be storad In the form of general
graph s*ructures. The choice of a data model provokes
controversy among data hase designsrs. The relational model
employed imposes lit+le constraint on “ha way tha* a user is
able to interpret and utilize da<%a. There are no complex
trae or network structures that force all users %o limi+
their view of the refationships in the data base *0 a
particular single logical'view. The vir+ue of the rela-
tional model is its simplicity and 2as2 of description for a
wile variety of users. Experience at Deere & Co. with IBM's
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Pigure 2.2 Programming Comparison.

Applica“ion Development PFacility (ADF) showed a beginning
programmer can be much more productive with ADF <chan with
procedural lanquages, less iritial training is required, and
it seemed easier %o learn. The data base accessing legic is
pradefined in ADF, *hus providing consistent and generally
efficient call patterns. The use of conventional procedural
code requires coding of “he data bas: calls in every module,
thereby running the risk of <coling inefficient call
sequences. The programming man days required for several
pro jects indicated an averaige 12-foll time saviag of actual
AD? time aqgainst estimated COBOL “inme. This claim does
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reguire qualification, howaver. Th2 man days sstima=zd to-

COBOL programming actualliy included ~=we functions--inuuir;
J

and update, Bcth func+ions are sss2n+tially =zuivalent in
ADP; therefore, separatz2 ADPF programs did not need <o be
written in ozder tc¢ provids both <Zinquiry and wupdate

capability. ([Ref. 8: p. 168]

Data description does rnot comamit us to the in+ernal
representation o€ data within the computer, tha+t Is, +he
user is no* required to devslop a conceptual view which
corresponds to the actual way data are s*ored. One of =hs
func*iors of a nonprocz2iural laniuace is %45 in+=zrface
between the two. The N¥PL also facilitates *he 283ing
data or +he reorganizing of it S oCUs
RAYIS II are general purpose, ia “hz sense tna*t <+hay arz
irtended for use in a considerable variety of applications.
A gJuite differen* sor* of nonprocedural sof*wara dnvolopm

24

is embodied in the specialized applica<ions packages offer
by <heir vendors. Thar2 ar2 a gr=at many OJf thess apdi
probably the list will con<+inue %o grow. Sea Tabls III.

One maicrs problem Ia thz Implenmsntasion of =nonprocedural

-

languages is the "ripple 2f fect." #han bugs ars fcund or 2

charge is made2 3in a particular version of the sof<«war2

w
"

package, modifications arz male difficul%* by equipmen: “ype
or brand peculiarities., The nev versisns have to be adap+ed
to each type of hardware 32ar.

It would be misleading %o <suggest tha* nonprocsdural
languages are a panacea 0 +ths ills of +he software world.
Although they are widely acclaimed, there are some applica-
+tions for which *hey are clearly not suited. However, the
vide acceptance and usar satisfaction which ¢they enjoy
indicate that they are a legitimate and effective addi<ion
to the information processing irena. Nonprocedural
languages have demcnstrated <their ability at da<abasa
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TPABLE III
Specialized Nonprocedural Language Packages

1. H:igh resolution graphics

2. S*tatistics

3. Full Screen Data Entry and Display Applicatiorns
4. Procedural Language Intarface

5. External File Interface

6. Usage Accounting
7. Cocmmunications Intarfaces
8. Financial Planning and Moda2ling

—— ey, s e

S§. 1Information Management Systam In=erfacss
10. APL In*erface
11. Format+ted Screen Maniger

12. Interactive Requa2s* Modifization
13, Wwerd Processing

managemen*, repor- genera-ion facilizles, handling of ad hoc
Jusries, interfacing wizh host langnages, and handling of
various file structures. ®yen so, <here is more +7 b=
considered hare than ease >f use and powerful capabilities.
An important considerazion 1is *hs ability %5 adapt to
change, How flexible are +*hese nonprocedural languages?
With COBOL, a relatively mincr «changs in programming logic
or report formatting can be a headache of several days work,
not to mention the tediousness of th2 job, its scheduling,
and the ever-presen: possibility 2f making errors. With
nonprocedurals, total rsorganization of internal storage can
bte accomplished relatively simply. But the real beau*y lies
in the fact <that af*er a total rsorganizatiocnr, changes in
data operating ccmmands ars not necessary.
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Continuasd exclusive uss of procsziure-orienzed 1ia

1T

v

u
results in low programm=sr productivity which just <canno+
ke2p pace with the demand for new applicaticns. The driving
force behind these new programming nethods is the cost and
difficulty of traditicnal programmiry methods. For +he “inme
being at least, nonprocedural languaj2s seem %2 be providing
iong needed relief by maximiziny in*egration of user
services in a user frienily amannesr, Implementation of a
data dictionary is a time and headache saving administra+tive
strateqgy. A da*a dictionary is a fil=2 stored 1irn the data
base, and accessible by the varicus us2rs irn an interactive
manner. I+ provides a narrative c2:z0rd which descripes <hez
name, aliases, nses, format, access authorisizs, and so orn,

0f the de*2 i=en. it is a major s

[ .
[t

m o
(R 1)

development <o0o0ls by -extending th rd langquage,
coupling it to a data dictionary and DBMS and supporting the
development process in an intzractive envizonment. Thes=2
systems offer the potantial of significan+t productivi=y
gains through ease of use, the convanience cf a.l! deveiopg~
men* services at a terminal works+®az-ion, *“he complezen=sss of
medern language and +hea levarzgz oprovided by iatzag
facilities, [Ref. 6: pe U427 Wh=n crganiza*ions properly
utilize these new tools, i+t is expsc+ed +ha* signif

productivity benefits will result.
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ITI. BUMAN PACTORS I

A. INTRODUCTION

Compu*ers +today are prwoviding an expanding range of
services to a rapidly growing pool of users. Electronic
mail, document prcduction, 1nd informa*ion retrieval are

wilely used services. Such facilitizs make our lives easier

H

ard can enharnce the output of pany us=2rs. Yet a bo%*lieneck

remains which hinders +he wider availabil
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ot
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and decreases the effectiveness of those présently ir us
S bot*lereck 1is *he @man-michinz ccmmunication Dbarrisr,

mply put, a major complaint agains=t *cday's sys=ems is
that <hey are not very good at coamunicating wi+h <heir
usars. They often fail to "unders+and" what their users

want them to do and *hen are unabla “o explain <he rnazur=s of

ot

the misunderstanding to %“h2 user. In fact, it is +the common
experience ctf users c¢f interactive sys<tems, whethar ncvics
or experienced, ZiInfrequent ¢r ra2gular, +*~hat communicating
with <*heir machines 1s 21 =ime-coasuming and frustrating
experience [Ref. 9: p. 19]}. Various levels of performance
can be achieved, given various degress of hardware capa-

bility and programmin irgenuity. ‘Ir the short =cun, ¢the
issue becomes one of performance/szost +radecff, ianfluerced
by the requirements of th2 applica%ion. In *=h2 long rtun,

declining hardware costs and aore skillful programming will
provide better performance for less cost [Ref. 10: p. 14].

B. DESIGNING POR THE USER

Organizations run on information. Informa<ior is mor2
than the mere summa*ion of collectzd data; it is a complex
structure of interdependancies and r=alationships, which neeil

27




to be presented in an urisrstandablz format conSirained bv
contextual, accuracy and timipg resquirements. Lat2, lnaccu-
rate, incomplete informatisn is of gues=zionable value. Ths=
thrust ¢f management's a*tention =zc2volves around <celiabls
information and effective ways of obtaining i=x. The key is
people productivity. Efficiency in speed, cos= and reli-
ability have <=raditionally been yaristicks associa%ed with
measuring machines. Hows ver, machine efficiency is of
lit+le value if it cannot be properly utilized Dbecause of
inafficient users. Ther2in lies th2 reason *hat managemen*
is focusing its a+tention on davaloping efficient anid
productive users, The <Tapid grcwth cf =he computer fielid
has caused compu+*ers +¢ baccme ch2apesr aad waor2 available;

interactive computing is in usz2 in many businessas, =2ad hems

computing Is becoming more and mozsz ccamonpiace. As 2
result of these developasn:s, 3 new breed of ussrs is
emerging--the norprogrammsing <computar user, n orier +o

facilitate *his *ype of ‘forograaminjy," 2 mechanism mu
2nable a human t2ing to e2xpress 3algor+tihms nasuarally ani
succinc=ly as well as clearly and conplat=ly. With =zeveral
hundred programming languages having bz2n developed over +he
past 30 years, clearly wha“< is natural and succiact “c one
person may no* be so %o another [R2f. 11: p. 53]. I+ is
often assum=d that, ideally, <zomputars should be programmed
in natural 1language. Schneid=srman {Ref. 12: P. 2063,
telieves tha*t the use of computers would be facilita*ed if
natural Zanguage systems were availible, Users would not
have to invest in 1learniag programning c¢r da<abase quer
lanquages and struggle in translating their *hough=zs in*o an
artificial language. This is possible at the presenz *ime,
al-hough processing is vary costly, and computer <%ime is
irefficiently used. This postulate 5f natural being better
has beenr refuted by Small and Weldon who s+tudied English vs.
SQL, concluding:
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The ceommeon assumption *han.ora-ra

tha Zézal wey ¢ ccamurnica<ts

su por ed by present resulss.,

ab mora ~accurate using  Eng
La

squeat-nq that the s+tractured

( Re 13: p. 61].

Studies indica*e that a formal nonprocedural larquage hLelps
structure user requests. Bnglish may be too flezxible, inap-
propriate for queries, or perhaps a natural language is no+
a natural query language, as Montgom2-y suggests. [Ref. 14:
P. 1075] This wculd be a*ttes*ed to by anyone familiar with
lega]l documents and tha painstakiny detail which must b2

zaplcysd In d-is:z %o prssznt 2 pIzcisz: oasanisgy. Frziing oan?
comprehending a natural programming language is razla+ively
easv, bu%t wsolting syntactisally ceooozct code is a3 challenge,

fia

Th2 clcseness of natural lanquage %o 3Inglish maxss 2= 3if
cult to rTemember the grammar of «h2 na a

example of proactive in<arferarnce, +he confusion

what you know and wha%t yoca are woying 9

*h2 two Tasemble each other, <hs gTea*er the pro
intezrferenc: [Ref. 12 p. 199].

Watscn [Ref. 15: Ps 1), charactecizes 2Zrnglish as 2
difficul: language to use to describe “hings with precision,
ani; therafore, a pocr choice for delinzating computer spec-
ificaticms, While tha* point Is arguable, it is hardly
worth debating +the marits of dsveloping nonprocedural
lnaguages in non-English vocabularies, foreign or syn*hetic.
Tasy learnability would b2 eliminat=2d4, and user resis+ance
is bcund *o be high.

As mentioned earlier, vend>rs of nonprocedural languages
propose that use of *heir products will relieve programmers
from redundant and repetitive activitiss, +thereby offering
them a chance £fer greater prcgramming productivity as well

as c¢ffering *he ncnprogrammers a chance to gJet inzo the
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uorl& of au-omated da*a processing 203 improve thei:z prcdic-
<ivity. The use of programming productivity Imprcveamants
can reduce systems development cost by as much as 30% and
program maintenance cost by as much as 75% [Ref. 16: Pe
28]. Their 4increasingly widespr22i use *hroughcut 2 wide
variety of indus+ries would suggest that there is some cred-
ibility to these claims, or at 1leas- +ha* this is the typ2
of tool for which industry is looking. But what is it +ha*
constitutes a successful nonprocedural language? They arz
not, afterall, <carbon copies of one another. Some aspects
must be indicative of bstter success than otharcs. Mere
implementation of a nonproca2dural lznguage is certainly no
assurance of its success. If a gap 2xists between what “he
user expec“s and what ths sys=em delivacs, <“he system cculid
be judged a failure despite the “2chnological soundness of
ths system [Ref. 17: p. 42 1. Design based on user needs is
a non-trivial corcern.

Moynihan (Ref. 18: p. 116], stztes “hat success can bs

w

ct
o
1]
Q

measured in tTwo wayvs: £2

LB ]

st, in a
choose whether or nc+ to use 3 systzm Sor a particular job,
success would be measur=d by extent >f use, anrd second, in
the case where +the user is obligsd +o0 wuse the systen,
success s measurad by *he user's ovarall degree of sa%is-
faction. The Zlatter would b2 applicable *o “h=
nonprogrammers, since th2ir only access to the data base is

through the nonprocedural language. We are again facad with

an enigmatic evalua*ion of "satisfac+ion." How ¢then can
+this "satisfaction" be aeasured? Several authors hava
generated scorecards on th2 sub ject. Watson [Ref. 15: P.

41, states that simplici=y, 1little r=quirement for memoriza-
+isn, freedom of conceptual view, arnd timeliness are the
essential elements. Hopper [Ref. 19: p. 3-4], describes
user satisfactionr 4in terms of ease 2f use, clarity, and
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portabili~-y. Syrnot+ ard 3Sruber (Ref. 20: p. 192], smoha-
size accuracy, timeliness, eise o0f use and responsivensess.
Hayes, Bell and Seddy [Ref. 9: p. 27], stress *he Impor-
tance of flexibility, help facilitiszs, and personalization
in the form of freedcm of conceptual viaw. Reisner {Ref. 7:
pe 13-31.], has devoteld an entire paper to <the study and
evaluaticn of ease of uss. These schools of *hought ar=
overlapping, but pone seens “o be all encompassing.
Moynihan (Ref. 18: pp. 116-118], through empirical s+%udies,
has composed a comprehensive list of 2laven key points <o b=
followed in order *o ensur2 *that the system is desiagned wish
+he user in aind, an inhecant trai% for a successful syst2m.
Tapscot fRef. 21 p. 132], <concaics *hat success is a
functiorn of user-driver 4:sigr methoiology.

The key poin%s are:

1. The system shoull be forgiviang when the user makes

mistakes.,

e

82

)

2. The system sheculd be dapendabd
3. Users shculd have 2asy accass to “he systen.

4, Usars <should get arny help <hey need ¢to use the

system well.

S. The system should not damage users' jobs or make

users feel unimpcrtant.
6. The system should not make usars feel isolated.

7. The system should not make us2crs feel ovesc-exposed *o

scrutiny.

8. The system should not maks i+ hard for users to

escape from *heir jcbs.
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9. The sys=sm shouid 20% create urfinished busirness for

10. The system should behave like a machine, not a

person.
11. The system must b2 important to the user.
Each of these points shall be address=4 in turn.

1. The system should be £forgiving when *he user makes
mistakes. The system nseds to o2ffer *he user helpful
instructions *“o recover from any arrarcs h2 @may make.
Non-preccedural languages offer promp*s and help fac
vhich provide <explanations and =2laborations on corrcect
format, acceptable £ield =2n+ries, alloawable words, ==2. a=

several levels.

2. Tha system should be despsndable. System =2rIrors
cause users to lcse confiisnce, On *he o*her hand, a2 sys<enm
which is <fle2xible and amsnabls *o change2 <can be 2 jev t>
us2. 2c=er+ial wuse of *he lancuarsz in new &and unforseern

-“2as mus“% be ccnsiderad. It should be viewed £from +*hs
point of possible extensions o msat o*her needs. Users'
views on i+*s applicabili<y in ac=ual prac*ice, “he effi-
cisncy of +“he implementation, its potential for expansion
into o+ther, and grobably unforseen, application areas, <cas2
cf “raining and effectiven2ss of documentation, and problems
of conversion and compatibility all play ksy roles.

3. Osers should havs easy aczs2ss to *he systenm. The
systeam needs to te easy to learn, ani, additionally, quick
and simple sign-on procsdures and rapid response *“imes are
essential. Beinc oriented toward par+icular *types of appli-
cations, nonprccedural lanjuages genzrally require less *ime
to learr for efficient usage, teni %o minimize or eliminate
specifica*ion of computer and interface operations, permi-
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concen--etion or the ultima«e procs

are selZ-dccumen<ing (Ref. 2:  p. 128]. The iptroduc<icn of
ncn procedural languages hopes ¢ k2 nonprogrzmmers a new
pocl of automated irformation procassing persoanel. Since
such a user lacks coaputar experience, a successful query

lanquage should be easy for him to l2arn, use ard remember.

4. Users should get any help <+<hey need to use <h=
systes well. This ipcludes sufficient «raining, in house
experts, and up to date manuals. Fill in the blank or menu
selection facilities make computer use possible wizthout arny
training az all, On-=he-jcb trainingy is very ilmportant oo
programming trainees; tkey need c¢lose guidance. Users also
need to feel -hat <there is someonsz thay can turn +=c for
help. One product of a user satisaction survey raveezled
that divisions within an orgarization which had internal
people knowledgeable abou: the systz2na had a higher level cf

satisfaction with +the system <than these divisicns withous

[}

ny staff professicnals [R2f. 20: p. 192].

S. The svystem shoull ner damage users'! jobs or maks
users feel unimpcr+tanz. The systzm must not supplarn* human
judgement. Nen grocedural languages d=acide on hcw %o accom-
plish the task it has besn assigrsd, but it Is zhe human who
decides upon ard assigns zhe task.

6. The sys+em shoull not make :the user fzel isolated.
Us2rs will certainly have a bad attitude *owards the sys=zem
if they consider themsslvas +o be 1involuntarily glued =9
thair terminals to the exclusion of any humar interac+ion.

7. The system should not make users feel overexposed o
scrutiny. This point deals with management attitude =zowards
lower echelon workers, no>t with any ac*ual trait of <he
langquage. However, workars can ba 2xpec+ed to be disgrun-
+1ad with the system if they £ind their bosses constan-:ly
monitoring them.
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8. The system shouli not mak2 2= hard for uszrcs ©»
escape from *their Jecbs. This po

managers, ard is conceznad with *hs p
3
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which allow the managers %5 do work

9. The system should not create urnfinished busines
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users. When a Jjob has baan prograam2d, <the user ne o}
fe2l a sense of finali:y; the n2ed *o maks addi<icnal
adjustmer*s and pos*ings is a thorn ia <+he side w
eliminated with the use ¢f nonprocsdural languages.

10. The system should behavz like a machine, no% 2
person. This is 1no0o%* meant %0 discoun% *he value <cf uss
friendliness and understandable "dialcgue® with
cemputer. Many wsers fini <szminals which ace toc +al
offensive or unnerving. 3uilding conpu<ters that behavs
people is like trying %5 build planes +ha* €lap “heir wings.

1. The system mus* be imporrant to “h2 ussr, This
Y well be the most influential of all, since 3ll *the
uild «o ik, IZ any 9% “he 2+-hers
may tend <o disreqard +he capabilitias of a very bern
system. Users will only seriously consider the cys<em if
they feel tha+t 1+ will h2lp *hem %o 30 a good job, and if
they are not put off by lack of understanding how %o use <he
systeam. Ease of use is of tremenious ilmportance. A care-
fully designed user acceptance methodology can successfully
minimize “he gap be“ween the sys*2m 3 user expec*s and *his
one which is delivered, resulting in significant imprcve-
ments in preoductivity [Ref. 17: p. 887, All the bells ani
whistles the computer designers can crea%e are of dubious
value if wusers canrnot 5r will not ase then. The sys*ens
mist overcome resistance to change, 3increase undsrstandirng,
and convince users that it is for thzir good.
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C. THE EASE-OF-USE ISSUEB

Since <the ncnpregraamzr gensrally will lack computer
experience and possibly 1se the lanjuage as only a portion
cf +=heir dobs, somewhat intermittently, a successful
nonoproceédural language should be easy for him ¢c learn, use
and remember. Data basz accass is significantly eased if
the user does no* need %> deal with ths data base In “erms
of unfamiliar struc*ures, but zan think instzad of it in his
own terms, A ncnprocedural access language enables a data-
bese user <0 identify ani select =hosza items in +he Aa%za
base with which he is concsrn2d by s<a=ing pooperstiss zhay
are *o possess, ra+ther than by sp2zifying how +hney are =9
located. The significances of ease 2f use is documenzed in

+he numerous s*udiess done in this ar2a,

Human fac+ors methodology has bz2n apolisd %o compu<er
equipment, but it has bzen focuszi largely on ©physical
devices (%eyboards and 3isplay 12 1) Ta<her than on cogni-
~ive fac*ors, #hich acs2 mors 31pprodrizta 0 m=2asuriag =233
cf use cf nonprocedural languages. A wmajor probl:zm iz
extending human fac*ors methcdology has been =o develop 2
definiticn for the ease-of-use of 2 nonprocedural language
that corresponds to 3intuitive notisons of ease-of-use and
permits measurement in a faasible amoun+ of =ims, with sonme
approxima*ion to scientific rcigor. Further, nonprocedural
languages are complex aand involvs cognitive ac+ivities
(lsarning, understanding, cemembering) rather <+han only
physical and perceptual onas. (Ref. 7: P 16] This is a

tall order, however, and has yet %5 be filled.

Ih
th
W
Q
N

Nenprocedural lanquagas differ in ways that may a
their ease of use; namely, they are:

1. Syntactic Form--with two-dimsnsional form, users

write queries by filling in forms on CRT screens. Linear
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syntax is written irn normal lsfz <5 right, *2p =5 hozzonm
fashior. Two variants of this syntax are shown in Table IV.
SQUARE employs a positional lirear svn+ax while SQL uses 2

keyword.

2. Proceduali+y--Experimerts of Welty and Stemple
using TAEBLET and SQL c¢dnclude tha* p2ople more often wris
difficul: gqueries corrsstly usiny a proc=4ural gquery
ianguage than they do using a nomprocedural query language,
that is, specifying a st2f by step method for achieving a
result as opposed *o describing @ desired resuls wizhou:

~a mE Eard - Cmey 24 2
e oiiibel) Shibet SCad LT L

i

(7]

4

no statis*ically signrifican+ diffsrsnce in *he ability ¢+

write ezsy quer ies, How

significant difference W#hen
a

Their results show a z1l:

- s

students havina 1little or no = e with computers o

c
learn *Le *wo difierent languages. They conclude tha< =he
re*

D

cause of th=2 differerce %o be +the conc e procedural model

urderlyirna *he TABLTT queries 3n

4 aissing in <h2 lass prrce-
dur2l SgL queries. They belizve “ha%t =he TABLET users wara
enccuraged by TABLET's pro ali*y *o <“hink in +ezms o
concrete procedures *ha: ch infcrma<ion, and
tha+ this allowed them to perform somewha*t Dbettor. Other
resulis also clearly Indiza*ed <that sxposure to languages
designed for =xgression of proceduczs, BASIC and FORTRAN,
gave s*udents exterience which helped “hem retain TABLET but*
not SQL. Addi+ ionally, 2 second sxperiment showed %“hat *=h2
more procedural Ilanguage was easier %o learn for students
with no previous computer languag=s 2xposure [Ref. 22: p.

640 J.

3. Data Model--The <rela*tional model imposes 1lis+le
constraint cn *he way that a user is able +to interpret and
utilize data. There are no complex <*ree or network
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TABLE IV

Examples of Nonprocedural Language Queries

Query Examfle Query: Find _+the names of
Language all employ2ess in depar<m=znt 50
who earn more *han 3$%50,000.
SQL SELECT NAME
FROM EMP
WHERE DEPTNO = 50
AND SALARY > 500300
QOBRE EMP NAME DEPTYNO SALARY
print 50 >50000
SQUARE EMP (*50',>'50000")
NAME DEPTNJ, SALARY
IQF 1) FROM EMP PILE
2) FOR DEPTND 590
3) A¥ND TOR SALARY> 50009
4) LIST NAME
#
Focus TABLZFILE =MP
PRINT NAME
IF DEPTNO IS S0
IF SALARY GT 50300
END
d
|
RANIS II TABLE {
PILE ENMP
PRINT NAME
IF DEPTNO IS 50
IF SALARY GT 50200
END
TABLET FORM DEPTPIFTYRICH
FROM DEPTNO OF ZNMP
AND SALARY JF EMP
KEEP ROWS WHERE DEPTNO IS S0
AND SALARY GT 50000
PRINT NAXE

37




structures that coerce all users inca
view ¢£ *he rela=zionskhip, f.3. a 3123

data base. A virtue of the relational mcdel is its simpli-
city and ease of description £ 1

purpose data maragement system shonld allow <the usar +hsz
expressivs power of “he na2twork mod=2l anrd allow v
to pretend +the data base2 is a cdllection of relations
[Ref., 23: p. 808].

D. THE ISSUE OF PRODUCTIVITY

Thrcughout indus=ry, . <hs most widely chcser wme*hod of
selving <he problems of programme: produc*tivi<y, responsive-
ness to end-user needs, increasing informa<ion demands, and
changing da*a rcecuiremen*s, s %o 33d mcre pedple. is 2
result, system develcpment has bscome 2n2 of <the mos* labor
intensive processes in American business. The fallacy of
+hat approach is proven by Brooks [R2€. 24: p. 13-26], bv
showing *ha* adding manpower incr2ases communicacion needs
and actually results in dsgradation, a* lesas+ initially, of
productivi+v, There is 2 natural %2ndancy =95 =sqgqua*t2 hari
work with produc<ivi+y, but this is 209< “he case; pecsonnel
effort dces not equal productivity. The key is no* neces-
sarily +*c work harder but o work smirt=zr, morz etfficiently
[Ref. 25: p. 21]. Prayductivity is a function of peopile,
even if It is accomplished *+hrough a machine.

Welty and Stemple [Ref. 22: p. 626], agree *hat humans
remain <ke crucial part >f “he systanm. Efficiency iIn *%he
use of a system can be ineffectivz if <he system :Iis no*
designed to match <+the needs and abili+ties of its users.
This fact bhas led +hem 2o explors rssearch involving *he
hunan orientad aspects of computer 1languages previously
cited. Software that will enabli=s 2 manager %> enter input
and generate outrpu: from a terminal in a conversaticnal med:2
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E is =ha <tzeni 2f =h2

- - bewa

and iIn a language close +*o0o Engli
s

s
future, Business peoplz want simplz, versatile p-ceraas

iable and main+airabls

n

that are reliable, =readible, veri
(Ref. 13: p. 70].

The data relevant to various human factors design prob-
lems cover a wide span ani exist in n2ny forms, such as +the
followirg:

e Common sernse¢ and expsrience, such as the dssigner has
ir his "storage," som2 of which may be valid, and some

e Comparative quantitativa data,
such as relative accuracy in =ceading «wo types of

visual instruments,

o Sets of quantitative lata, sucn 3is measures of
samples of people and errs>r ra<2s in performing various

tascks,

e Prirnciples, based on substantial expzriencs and
o}

research, *ha* provida guidelinszs £

e Mathematical functioas and equations =ha< lascribe
cer=ain basi rela*ilonships wizh human performance,

1
such as certain zypes of simulaticn medels,
e Judgement of experts,

e Desiqgn criteria, consisting of a checklist of

specificaticns {Ref. 26: p. 458].

Numerous experiments in =his area concerning nonprocedural
languages are based on quantizativs 3iata, although Zndustcy
in actual practice has b2en found £5 rely on the judgement
of experts.
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From numerous studiss anrd 2xveriansn-.<, a laund-y lis= a2

D

ssential featurss a computer languagz should have 1f i< is

“0 interact gracerully with 1%s usars has been esrtaolished.
m

[

+ is not desirabie that an ideal language should m a
human style of communicatiorn. Rath2z, +he system should

satisfy the communication needs of i“s users in ‘he w2

g
ot
o
r

makes bes+ use of the available ta2chnology. {Ref. 9: Pe
29] No :industry wide performance standards have been es*tab-
lished for *raditional programming pcoduczivi‘y measurement,
let alore for the newer nonprocedural! languagss. Typical
examples of such measures would include ou+pu= per Ini+t of
+*ime, variance in schedul2i vs, ac=ual *ime and rasou
completiocn, degree of Zulfillment of -equiremen<s, aai
minimal necessary malintanance, Tor rioh= now, all Wz 2av:
Tc 790 ¢t is ths judgement of marnagers, who, <“hough lzcking
any hard and fast statistical data, have " jecided <+hat
nonprocedural languages ares a grea:t bson %o productivity.

E. TO USE OR NOT TO USE

These languages can o<fer significan* =csduczions 1in

ot

complexi+y and ccst for both the applications porogremmer and
a

th2 non-expert in accessing “he dazz2base, but they are not:
+he be-all and end-all of programming languages. One mus*
bear iIn wmind +ha:t many of <he "new" features of the
nonprocedural languages have been available for years. Sonme

early lanquageés such as SPECOL warT

[1}]

designed specifically
for f£ile manipulation. Yartk IV and INQUIRE are desigred as
file management syszems; Mazk IV is an effszc-ive repor+
generator.

D

The rules specificatisns of ADF se2m to be learned quit
readily, although a new vacabulary is introduced, different
naming conventions are us2i, and various rules must be <ied
toje+her *o form an executabls ADPF system. New programmers
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1]
2]
[(1]
13

-

o
2

*e¢nd *o re confused antil they have written ané iacla

an application +hemselves, Hcwever, *“he use of ADF hasgs hesa

3

rejected by one company for several projects becauze o0f
deficiencies in standard processing *hat would have r=zquired
special processing to dSvarcome. The inability <o access
multiple data bases and multiple hisrarchical paths ané <h2
access to only cne occurence d5f a ssgment type ase “wo key
. restrictions that have limited applizations. {Ref. 8: Pe
172]

Mos= noenprocedural language vanders have a2 my-izad of
~ales ccncerning queries tha< resqurrz a handful of inszouc-
tions, as opposed to the hurdreds o>r thousands of lines of

cods which would be required if prcgrammed i proczdural
S

language. This is possible because the lanouvage is able to
make a le* of assumptions about “he “ask a« hand. A mere
complex query for such 2 language is one whers some oI many

of <the assumpticns are un“rue 2arnd =<herefore =xcep=-ic:s.
Urder these cizcums*ances, 3t is gquas+tionable 2s 4c whezkar
zhs simples* sciuticn Invelves 1sing *“he English-1like
lanquage. In fac+, it may De Zfas=z2r and ea
program in COBCOL if <he quary is complasx.
Despite *he claims made by <+tha2ir su
nonprocedural languages ar2 simple and "English-liks," :hers
is gooéd reason to doubt whether a coamand =
interface for more <+than a proportion cf + possibla users
of a compu*er information systenm. Juite a few of *=cday's
nonprocedural languages have recognized %*his and provide a
dialogue (question and answer) mode. [ Ref. &: p. 15]

Computers have :Impressive speed, storage and accuracy
which are bypassed if we use natural language. User know-
ledge of <*he application domain ssems +*o be cri<ical;
without this prerequisite, natural 1Jlanguage usage would be
extremely difficult.
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F. SUNMARY

As *he number of potertial ceomputar usgers increasss, iz
bezones necessary €5 reexamnine programming language
concepts. Ratrer than 3develop morz powerful procedural
languages, descriptive, very-high-level languages may be a
bet+ter aporoach. Very-high-level languages allow the novice
usar to describe the problzsm rat+ther +than the method for i+*s
solu*ion. The user is not rquired t> *ransform a conceptual
data mcdel, which is problam orient2d4, “o a machine oriented
model. [Bef. 12: P- 116] Many f£221 that user sofiware
erhangemen+t s renrasant 4ha wave of th2 fuzture and +haz thara
will be lit+le, if ary, ne=2d4 for practitiorers. Considsring
the growth of ccmputer si%es, as well as the arow=zh of
applications a%* existing sites, this prognosis is harily
justified in its entirity. What is r=sasonable to expect is
that the da*a processing =savironment ard the skills u+ilized
by data ©processing prrac+itionzrs will <change dramatically.
No mattsr how powerful computers and scftware become, it is
hard =+=c¢ imagine eliminating the nz=d £for z prefessional
staff *¢ direc* arnd improve *the dz+az oIccessing func*ion,
th
practitioner?s pecsition will shif+ fr-om a prograaming orien-

»

t is 1logical to expec: “hat +*the nature ci

(]

tation to an analytical onz2. It is arguable “ha* sofitwarc:
quality would :improve greatly if greater emphasis wers
placed on analysis =zather than wupon programming +oday.
[Ref. 15: p. 4]

If shared management 9f informa*ion resources will be
the trend in the 1980's, #e will ns2l1 some strategies tc gat
informa+ion management invelved w#ith wusers and users
involved with information management. This is not meant to
disccunt the viability of +raditional procedural prograa-
ming, *he value of thic generation langquages, or the
employmént perspective for compu+er programmers.
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Non-procedural languages 2and the naw pool of "orca "

3!

)]

T,

W

H

they produce are a complament to *rzditionzl progrzmming,
not a substitute. There are some applica<icns for whiclhk tas
nonprecedural approach is clearly no+ zpplicakble.
Adiitiorally, there generally is a poin%t in the ccmplexity
of any class of rroblems beyond whizh procedural specifica-
tion is simpler +*han nonprocedural [Ref. 22: p. 628]. I«
is clear *hat computer usage cannot feasibly be limited <o
relatively few specialists. Equally, i+ is not viable to
require a high 1level of computer skiil £for the performance
of 211 crmouter nrocessing. Now *=ha“ *he compu<er ig no
longer vievwed as a stellar wonder, accessible only to data
pracessing experts, industry has come %o realize +tha*t ths
computer is a *coli, albzit a sopnis*icat=d one, aad <hat
naturalnress for the wuser in the davzlopment of programain
langquages is an issue whizh must b2 addressed.
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A. INTRODUCTION

Chapter V and this chapter are szssen+ially the backbone
of “his thesis and the basis for thz choice of +he partic-
ular topic. This chapter will deal wi<h «he industrial
response *o RAMNIS IXI as Chapter V will deal wi=h FOCUS.

Prom this Iindustrial response by ks nser ocrganizaticrs of

PAMTS II and =k=2  anhsa2zyent anzlyecis of ~has  rfecponse,
certain questions will hopefully bz answersd and offer

enlightenment as to whether *+he purposes f

systems have been fulfillal, Throuyh questionaaire submis-
sion and reply and/or parsonal intervisws w
organiza=ions listed in Appendix 4, determiration will be
made as *o0 <*he value of RAMIS II and i4s rela*ed system/

componerss tc be discussed la*er.

The s=ructure of this chapter will firs+ 3d=zal wi-L <X

K

vendor company and <*«he produc:is and services i+ offars
and/or a**empts to provids, follow2d Dby an =xamina*icn of
ths indus*rial responrse and a conclusive 3e+erminta%ion as %o
user satisfaction with ¢hs vendor, the product, and th=
resultant produc*ivity gains wi*hin their respective o5rgani-

zatiorns.

B. NATHEMATICA FIRODUCTS GROUP (MPG) AND RANIS II

Although RAMIS II, RAPID ACCESS MANAGZMENI INFORMATION
SYSTEM, was first developéd in 1967, Ma*hemazica Inc. d4id
not form Mathema+ica Products 5roup (MPG) until 1975. I+
vas formed solely for the purpose of developing, marks<ing,
distributing, and servicing “he RAMIS II product/s. The
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actual PAMIS TII norprocadural

g

roduct we kaow *zézv W

o) a

relsased to =“he marketplaca in 1977. According %o th= marTk-

+irg packages obtained and from interviews with branc
&

0o w
th

managemen*, Mathema*ica 1oes more than simply precduce s
ware. I* also provides consulta*ion ssrvices, and conducts
pclicy research in conjunction with the sof+ware produciion
process. Through what they term "ongoihg ressarch"™ ip +he
areas of business managem2n+* and compu*=er technology, NP3
attenpts “o provide a comprehansivs , . easy-to~use marage-
ment information system which also provides effective and

efficient yee of related computer rasosurces.

Their belief is tha%t the iacr=asing demand on progranm-
mers! time has created the ne=d *o0 siaplilify *he programming
process *o allow for incr=2asel pragrammer preductivisy arnd
increased nonprogrammer use of installed sys=zzms. Rzpid
advances in computer <*zchnology have a2lso crea<ed +*he need
for adap*ability %o cons<2a+ly changing prcgramming ernv
ments, These demands by today's inluszries have lzd
massive effor%s in %“he cr2aticn of macke=ing enhancements oY

s

MPG and +*he other norprocziural product manufacturer

MPG 1is involved in 2 continuing ©process to develop,
expand, and refire +their RAMIS II product 1lines. Thei

3]

marke+*inrg approach stresses to prasent and prospective
clients their practice of using seventy (70%) percert of
their research and programming =2ffsrt <to improving <*heir
present product and adapting it 2o future generations of
computing equipment. The other thicty (30%) percent of the
research effort is dedica*ted *o0 2analysis of <the futurz
requirements of business and the subsequent MPG product
release o meet those requiremants.

In line with <this apparent J=dication to continually
improve their product line is *heir product usage

us




restriction *o IBY o-siz2-231 =juipmanc=. S¢ Long s =hzir
clientele main*ains <hzir usaj: of IBM compa=-ibla
equipments, MEG wiil Dbe able %35 con*tirue Ttc »orov
services. This aspect of MPG is aided by wamaintainin
close corn+ractual and on-tes+-sit2 relatiorship with IBM for
+heir ©prereleased software and hardware products. This
relationship is mandatory it +hat MPG must also meet
contractual relationships with its users.

The product tha~ MPG produses is the RAMIS II system and
its related nonprocedural language, a combination of a Data

3as 3z Managemnent System (2319) and 2 4TH Sznezazicn Laingizgs

N

o (1) =allow for a simplifica%ion of communicaticns ba*ween
+he user and? <+hz computer using Faglish 1

+he user states "what he wants" vice how
allow ease of access to iaformation by all users; and (3)

also allow for application gensrati

'J
Q O
ja
[
o]
=2
w
o]
Q
m
[ =]
D
fo]
ct
ot
O

simplify “he orecgramming process ani consequently iacrezsa
appiication programming vprodus <iviry. In their own w
AM¥IS IT ",...combinss a <comprehensive da%a base m2nag
system wi*h a prevern, sasy Lo use, ronprocadural ¢

language for repor- preparation and rz2cords maintenan

KAMIS IT promises to provide “h2 user with *he ability
tc examine more information and combinations of information
to form mor:s valid and approp-iate decisionss t0 access
information more quickly: to cr2ate new systems and
applications in approximately on2-fifth the tinme of
procedural langquages; and +to mak2 gueries and receiva
replies from the database more rapidly.

In conjunction with tha2se abilitiss, RAMIS II promises
the user the benefits of less environmental maintenance of
+he database; data independence t>5 reduce maintenance and
user constraints; increased storagz and computer rascurce

use




afficiercy: fagter invnlemesntatiang cos* savings:
a

bili+«y; and the bottom line prsduc<ivity enhancsmnent.

To accomplish the afora2mentionad itams, RAMIS II offers
an integrated package of f=atures from which i L)
user/consumer can construct a system that will be designed
+0o meet his exact requiresmzn+%s. Th2 features of the basic
package and cptional components and +heir related
descriptions are listed ba1low, Th2 cos*ts/prices «cf these
packages/components are given in Appendix D.

1. Tke Bagic RAMIS IT

ta

(1]

vstam

2. RAMIS II Dara Bases--provide for the storage of

data for oresent or futurz applicatisn use.

b. Da*abase Manager--allows for efficient data
access and use as well as effsctive use of human ani
computer resources *hrough *he use 5f the RAMIS II nonproca-

dural larquage.
Cc. Nonprocedural Larguage Processor--a>lows Zoc
applicaticn generation, repor= prazpara+ion, and €lle

main4terance by use of *ha ¥PL.

d. Interactive Requsst Moiification-~-allews for
corrections of erroneous raquests and generation of requests
for additional data by revision of pra2vious requasts.

€. Screen Manager--allows for controel and manipula-

+ion of the screen environmen=,

f. Operating Systa2m Interfacs~-allows £5r opera+ion
of RAMIS II and the ability ¢5 run under all opezating
systems +hat are IBM mainframe compatible.
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2. Cpzioral Componzn

a. Procedur=al Lanjyuage Intarface--allows *he use of
procedural 1languages to manipula*tz 2and maintain <a+abase
records.

b. GRAFH and High Resolution Graphics--allows for
pryduction of charts and graphics on ou+put devices.

Cc. External File Interfacz--provides for access arnd
repcrting on files external “o the RAMIS II sys:em by decla-
raticn in the RAMIS II Fila Dictionary.

Ca

. Aadoamazic Iaszzfacss-=-2llcws S zzcEss 0 i
informa+ion stored on a3 variety of other daza bases
DABAS, 2PL/1, TOMS, Ixs, and TOTAL. Can

including A
retrieve informe tion using RAMIS II for further processirng.

€. READ O0S/DOS--allows users €from the VM/CHS envi-
ronment to access from CMS *c other 2ata bases maintained by
other opera-ing systaems tanning uniar 7.

4

£. Financial 2izaning 1lows analysis of% informna-

-=3l
tion urder varicus means <“c obtain complete cbjectiviiy

3
studies and *he production of various finarncial ra:por*s.

d. APL Interfacz--aliows 31 usar from the APL envi-

ronment complee RAMIS II capabiiitiss.

h. Executive--allows cataloguing of RAMIS 1II
requests for further prozassing at a later date. Can be
us2d to create dialogues and menus for processing purposes.

i Usage Accounting--is 2a %00l for the Da=za Base
manager and adminis“rator to fine +tune and administrate the
DBMS based on monitoring, documentation, and analysis of
appiication use.
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Je Intaeractiva
(IRM/E) --"extends® the
ment, storage,

Xe Communications Ints2

of RAMIS II

2le
with RAMIS II or a procedural language.

1. Integrated
an effective alternative

IRM capability by

in a timesharing or =

Modification/Ix~zrnizd

allowing develop-

and catalsguing of requests.

rfazzs~-allows for cpera
r

processing envizorment

Communicatiosns In+erface--"provides

to CICs anl ICCF. As a conplete

RAMIS IT terminal network manrager, i+ is both more effi-
cian+t and easiar +o0o usge.!
3. Future RAMIS II Praduc:ts/Camalnencs

a. REZIATE-~will be 3 rzlational model zo azallow
combinration of data <from various sources and provide =2
"practical datza manipulation +501."

E. Forraz+ted cresn Managsr--will aliow <he aser
easier construc*ion of user applization menus Loz 2a*a
ent -y, change, and procsssizg.

4. Training and Serv:

Besides rroviding

ously men*iocned,

sale and implementa*ion sarvices.

from *he basic
processinrg classes
a+

and group =raining

cenduct classes in~class
and classes offered
+his

services

arsa
+zaining is given
consumer
rapidly,

MPG offers

beginner's
using RAMIS II.

include on-site
HOT-~LINE to hanile
and direct access to/assistance from the numerous

zses
szI=

the produc*+ and services

previ-
ext2nsive +raining and pos=
Training offered ranges
the
They

and package

classes +*o more advanced
offer individual
They
Examples of training
of

pos«-sale

single rates.

or on-~-site.
given in Appendix C. The ccs+
B.

and assistance, a

in Appeniix Their
counselling
serious

and urgsnt problems

49 A
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branch <cffices where +thazy promisz “o solve your ggoohlaa
expeditiously or have a representativa on-sits wi<hin 24
houxs %c answer guestions and/sr corract problzas In ths
ins*alled systen.
|
MPG's marketing packages, pamphlets, seminars, and
+heir +rainred knowledgable persconzel present a pre+ty !
picture of RAMIS II, as car be se2n by these introductory

<atements, 5f which many were taken from actual RAMIS II
mar keting abstracts. Ths tools thay work with a-e up-=o-
date, wall dccumented, and £-om acceptablesraliable
scurces. Wish *heir markating aids 374 %2enls an iazvoeci-
erced salesman would have an exc2llant chanc2 of selling
th2ir preduct; however, *he persoanel working for MPG arz
knowledgeablie 2nd well traineg, and presen*t 2 good precduc=
which they <ruly appear ¢to bsliev: in, in an excellen+
manrer, Thair compenies sales rzcord is demonstrative of
this (¥50 Millicn in cumulative salzs in 1681) as is 13
quotatiorn, alb=i* biased, from MNP3's president Richard H.
Cobb.

No o+her syst2nms scftware has sver achieved <his level
of sales and recognition in so shor* a pericd of <inme,

The next sec*ion

RAMIS II product to determire

and RAMIS II have been kept arnd the obligations

C.

The following analysis
as the questionnaire
reseacch. format
tha

clearer and more meaningful.

Using this

comparison and analysis

59

presa2n*s the

ABALYSIS OF INDUSTRIAL RESPONSE IO RAMIS II

is divid=d

in Appendix

users of tha
made by MP3
fulfilled.

if promises

into the same sections
+ha

in making

3 used <o conduct
will bopefully aigd
of tha

irdustrial responses




1. ZIrmplemern=a<ticn

. fie

M
E
W
{0
-

ke majoriiy cf +hsz compeaniszs intervies
recently acguired the RAMIS II systam. The size of thess
orjariza+tions ranged'from 350 to 10,000 9p=20ople with *%he
number of actual users in sach organiza<tior ranging from 109
tc 2500. There was no relationship between “*he total number
of pecple in the organizations and the <“otal number of
users; +he numlter of us=2rs, *types of users, and othe- DP
read de*erminaticns wers 2 dirsct result of the guan+ti<y and
th2 complexity of the organizations' busiress transac*tions.
The *ype o©0Z work <he compan 424 323 +tne parcicular Jo»s
descrip+tions of employzes gen2-ally dictated “he rnzed for
cCcapu®er usage. The amcun<= of data processing and ccmpuzer
usage by *“hese organizations was usually qui<s largs and an
integral part of their business; however, ia all bu% one
of the ccmpanies interviewad, *hes amount of data procassing
done using RAHMIS II was batween 5 z2nd 10 percen=. I+ is
wor=h mentioning that *he zompany *h2%t did not fall in this
category conducted 50% of their DP usizng RAMIS II ari hazd 2z
entirze system dedicated o +the *ask.

The way <“ha* RAMIS II was chosen cver other competi-
tors is also of interest. I~ most cases, *he detailed cos+
and product analysis done prior to acquisition, was dore by
three or four managers ands/or data processing representa-
tives sitting dewn over 3 pot of coffee saying to each
other--"I like this."-= "I don't liks “his."-=-"This would be
nice,"--"Le*'s get this ona" without any formal guantiiative
analysis,Some ccmpanies actually d4:id conduct cosit/benefi:s
analyses and compared tha various products, +he vendor
services provideg, systam capability, and other rslavan*
aspects; however, even in these orgarizations, *=he final
decision was made by those +hrez or fcur managers sittinag
over a table and a pot of coffee hashing i+ out.

51




Lepending on +the their needs, the various ccap.=zin
we

e
products men+tioned by ths compani:zs

irterviewaed included
other nonprocedural languages, r2pd>rt generating praolucsts,
gquery languages, and other dJdatabiss sys*ems like FCCUS,
NOMAD, SYSTEM 2000, JRACLE, INF SQL, ADRsS 1II,

0.
EASYTRIEVE, AND MARK IV, The rsasons for =he cholice of
RANIS ITI included availability, uszr friendliness, RAMIS
II"s compa*tibility with their systen, RAMIS II's product
nix, t+ke type of processing requirad, vendor services
provided during and after sals, and in +wo cases "vendor
interest and involvement. Since many of +hes2 systame ars
very recen* developments, 2and a< ths “inme of acjuisizion =h2
choices available were few; but in almost all cases, the
companies sald +that 1if =-hey were oresented with <hz sime
il

decision currently, the choicz woulil s%ill be ths sa

The work accomplished using RQAMIS ITI varied sligh=ly

amorng the organiza+ifons, but +he 1rajori<y used +he sys<-e

for data analysis, management 3dszcision suppor:, C2poT*

genetra=icn, and ad-hac iInquiry. The more :ze

orianted firms thave construc=ed d2+231123 models and p
e

“ypes using the sys+enm. The users >f the s7v

< W0
o]

from clerical staffs to miidle wmanag2cs. In enl
companies was *here any use by +2p management. Gensrally
high level managers submitted Cequests +to the DP depar“men=
or instructed their staff/s to ob%ain <he desired Infcrcma-
tion. The mwmajority of <%he users tended +o be <he s+at€
personnel who processed and retriavad <he desired inforaa-
tion £for managenment. Also the number of personnal and
manpower levels in these organizations was not reduced due
to system installation; RAMIS II simply provided another
+o0l *o work with, However, to pravent misinzerpretation,
manpower levels could have been raduced because production
and processing capability »f existing users was increassd in
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most ceso2s almcecst five-Z0ld using wha*t one irn<ervizvea

+termed "a conservative estimata,. "

Contrary +¢ the vending company's beiiefs, the
system cannot simply be loaded into the computer and be
ready for use. The amount of time £o get +he syszem into
nfyull swing" varied. Some companies achiaved desirel
results within three months of ins+tallation while others
regyuired over nine months and were still  unsatisfizd wiih
the results which one <2rmed "failuce +o g@meet their own
foolish expectations." Alsc it appzared that the lavel of
difficul*ty of applications desired was a de*ermining fac-zor

in the organizations! atiampts to have the system up and

fully suppor+ted. The higher the level of difficulty of =he
targe* applicaticns, th2 longer =h2 implementa<ion *“ime.
This was generally not pcinted out £o customers, bu« *hey

are told that +o achi2ve :certain levels of exper+tiss:

rejuires lsarning *he syszam wzll “hrccugh usage and tr-aining
which is *he subject of +hs nex* sscticn.
2. Izaiaing
According *o thz uszr orgarnizations, training
provided by the venrdor was adsquatz. Training ccnsiszed

mostly cf beginner introduc*ory packages in 4he azezs of
"Basic Reporting® and "3asic Fils Design and Records
Hanaéement," bu+ courses up to +the mos* advanced skill
requirements were offered by the vendor. With a choice of
either blanke* or per-p2rson ratss, most organizations
chose *o train all users wi*th the introductory package while
sending only their counselors and data processing community
to the more advanced courses. A f2v companies determined
.hat using this ‘rethod would allow 3ifficulties encountered
by the resident users t5 be solved by the counselors ard/or
*he companies' DP people and thus save additional “raining
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costs., Cther ccmpanies 3se* up or are set+ing up in-ncuse
+*raining ©programs “o increase usar knowledge and azilizy
) 2

without incurring &dditional trainirny cos-=s; 2

Wwevero, Ta
companies tha* have relied on EAMIS II (MPG) for training and
vendor support had <*hs shor*test implemer+tation <imes and
have experienced a greater degree of user satisfaction ani
productivity. By initially choosing vendor provided
+raining, these companias avoidad unnecessary delays in
both time and efficiency 3due to excessive user error. These
Same companies are happy with the vendor <raining and plan
on continuing wi*h follow-up 2and rzfrashec training despite

+h=2 additional ccst.

During the +*rainingy and start-up phase £o- “he RAMIS

II sys<en, most organiza+*ions wers facsd with 233i<ional

work backlog, tut ail but ore company blamed +his backlog

on reascns o*her +tharn RAMIS II installation. The -—espcnsas

a*tributed *he backlog to vpoor managamen“ and mismanageman*
e

of existing resources. Jaly cne company 4id rno* have any
adlitiornal backica occur. The o212 organizazion <ha< 1id
at+ribu+e +the additiocnal backlog on RAMIS ITI also happernad

to be a company <ha* decilsd o conduc* i%s own training and

axperienced a longer implamentation *ime.

Initial and rcefrasher +«raining preovided by the
vendor seems to have been the prefzarred al+ernative and “he
wiser choice as was <evidenced by these organizations'
greater degree c¢f satisfac+tion and shorter iIaplementation
times. The conmpanies that decided to <conduct their own
training sacrificed user satisfaction and efficiency for the
cost of “raining.
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3. Llearnabili=y

The 1learnability of RAMIS II was again deperdent
upon what was carlier termad the 31ifficul*y of the applica-~
tisrns tc be produwed. Ths users found “he simpler functioas
easy *o understand anrd 2xecute while <the more demanding
fraquently met with error and required +he assistance of
others to correct. Although the majority of “he users found
high retainability, they s+*ated i* was due <%0 continued
usage, not to <the simplicity of syntax of RAMIS II which
thay also added could use <aprovamen+. The wusers 4:i1i

th

SncScunter many pIodblems l123rning =0 use +he syst=axm, Hut

- ve

“2red wecs

the vast majori*y of usars, <+*he =2rrors encoun

minor ard were ccrrec*ed by uss of manuals or organizazional
assistance. The areas of jreater difficulty often raquired
direct con*tact with MPG r=2presentatives to correct vroblenms
encoun+tered and occasionally raquired the use of +=he vendo:

HOT-L INE.

The area of learnability ié an area of deba“e. Scae
users were enthralled with <he lanjuazges simplici<y whila
othars mentioned zoom £for improvement:. There was 2ls¢ a7
agreemert on whether it was 2asier <or a oparson with or
without prior programming 2axperience +*o learn; howevar,
+here was dgeneral agre=mant on the fz2ct that RAMIS 1II was
decidely easier *o learn than any procedural ianguages to
the point that a user could writs RAMIS II programs after
veeks of training that would requirs months of training with
its procedural counterpar:.

4. Documentation

The vendor documenta*ion proviied “o the user organ-
izations was deered complate and accurate in all instances
and rated excellent by *hrze orjanizations; however,
despite the agreement on completeness, there was also
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concurcence on +he lack of s*ruc<ture in then. Al*hougn ali
necessary aspec*s were coverad in complete 32+tail, ~h=
majority of users coculd no% navigate tarough thz Tzxt 0
find desired answers. In one 5rganization in par+icular, 2
trairirg class was se* up for +the purpose of teaching the
users how to find needel information in the manuals. This
deficiency has ‘treen pointad out t> +*he vendor in at lea

three instances and, accoriing to th: organizations, has no*
recieved serious attention +*hus far. Despite the lack of
structure, the general opinion found the dscumentation
qui te adequate and user r2ferral ¢t¢o *he documents were both

commonplace and essential.
5. JYendor Support

The vendor support questions recieved varied
resporses. 1In the area of initial considerations for acqui-
sition, many companies listed continued vendor support zand
services as one of their key reasons for chcssing MPG and
RAMIS II. In the area of initial package delivery, all bat
one company was sa=isfisi
il

’ and =ha+ particuiar company
still
not received +their required share of vendor at+tention.

complained that it was experisncing problems which hai
After the system had been installed and "broken-in," mos%:
users said that +hey had few complaints, and the RAMIS II
system met +their reasonable expectations. Generally they
found i+ +to be error free, but periodically found a "Sug"
which required «correction. This pzriodic problem was *he
major poin« of dissension *toward RAMIS II services, The
probiems being “hat *he user's complaint was always solved by
wvhat ore company termed a "<¢rial balloon," or temporacy €ix,
until a ‘tested solution was released <o correct +he error
possibly 3 to 6 months later. Ti2] to this was *he coap-
laipt that <*hese temporary solu*ions were not distribu+ted
quickly enough +o0 the other RAMIS 1II organizatinns +o
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ETavent sipilar occur-ancas. Tha last i+em discuss=zi W#is
+ha vendor HOT-LINE and i-s usefulnsss. Most sSrgarizaticns
used <*the HOT-LINE greazly during <hes implemenzation and

o
0

h
system, they used it very sparsely. The majority of users

start-up phases, and after they became accustomed =0

professed satisfaction with vendor support, but 4did no+
like +he "trial tallcons" mentioned =2arlier.

The general opirion fourd errcors to be almos% nonex-
istent, and vwten <+hey werz founi, either <they wer2
corrected in-house or thz vendor provided adsquate correc-

=i5r in a =zimely manner. The pravious problzum seemed 9
r

n
kave beenr a rare occurrance rather thar the norm.

In all but one of the organizations :Znterviewed, no
hardware support and/or conversion w2s necessary. All +he
orjariza*ions in *he survay alilrsady had larzge sys+tams(I3%

'3033'5. 3370's, 3081's,and 4300's). The resource Tequ
men<s for RAMIS II azs quite =x=ensiva (Tanging Zzom 432K =»
1028K of memory per user depending upon *he overlay s*-ic-
ture chosen), but none of =he companies interviewed
required additional memory or storaje rCeguirements <o wha+*
they already had. Accoriing to RAMIS 1II representatives
evan the older and smallar IBM syste2ms had no problem in
regard “o adequa+“e resourcas.

\

in some of these srganizations af*er RAMIS II had
become an integral part of the existing systen, additional
memory and/or a different mainframe was procured to increase
the efficiency and respornse time 0f “he systen. Also, *he
computer cente- managers of the companies knew or determined
what combination of resources would best suit operations and
“ook appropriate measures. In one sys«“em the RAMIS II usag2
has evolved and developad +to <the point where one entire
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system, <*“he company has two, s dz3ica=zed %to RAMIS II. A
dstermining factor as tO rescurce raguiremen<s lies ir the
interrela*tion of RAWIS II to <he othzr parts of ths: ccapuzer
installation. In one company the corporate DB is in TOTAL,
but is accessed almost s2niirely using RAMIS II. Every “im2
a report requirement is g2nerated, KAMNIS II must crea+e its
own DB from the TOTAL syst2m information, and then generate
its report. In another organization =each user creates and
mairtains a separate DB €or his/her own use.

RAMIS II consumes 2lot of computer ressurces, ana
dependirqg 1apon the coverlay structare, comou*er Svys-en
manageument, arnd its relation/in%=sraction with other
systems, could conceivably c¢onsume a much grea*ter amount.
Yet by itself RAMIS 1II has been zzzmed a very efficient
product in terms of both respons:z time and resource usage
(Ref. 27: p. S11]. The resasons for hardware conversion
were almost exclusively Ianherent %o *the rticular organiza-

I I. Al+though ¥PS
D

rocelural oproducs

«ism, and not primarily due o RAM

states 1ts dedication o providing a no

~ka* makes <he most effizien=< u a Tces, +his was

no* a major concern of th2 organizatic
+

u
ns. It ttuly appeared
s 2ff

that with "decreasing hariware ccs iciency is no longer

a major corncern" [Ref. 28: p. 38].

7. Security/hccess

Most of the organizations intervievwed 4o not usa
RAMIS II security featurzs, but some do use *hem in
con junction with the operating systsm's security prcedures/
precauticns. RAMIS II  offers szcurity with »password
control, data item acce2ss control, and command fype
control; however, tha companies preferred to use their
previously installed systams such as RACF (Resource Access
Control Facili+y, which matches each resource to a user
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gz) 224 wvazious passwerd contrels, Sene companizs nged 3
combination of the opera*ting sys:isam's and RAMI I1's
security fea*ures, whils still others only used RAMIS II
security with their RAMIS II files. The companies that diad
use RAMIS II security had no complaints, but +they dealt
mostly with unclassified 3ata or did no* require serious
security precautions. MP3 claims to provide a hign degree
of security although the RAMIS II DBMS can be shared among

many users.

Con*rol of users that have read/write access and
authoriza+tior to update/change existing files ensures only

authorized changes can be mwmadz %o files, r2corids,

(]
ul

[

segments, or even Zlelds. Organiza+ions still preaferced
existing security measures, and ths majority of changes mads
by users wer2 tc their own RKaMIS 1II DBs. In aimost all
cases, with the exception of thos2 havirg a dedicated RAMIS
II DBMS, <*=he corporate DB could not be updated by RaMNIS II.
Also charges made toc th2 corporat2 DB were done by +he DP

departmern+s, no+* by individuzl usars.

The area of backip procesdures 2and measures wers
aga’n handled by previously installed measures, in some
cases using INS c¢r CICS transaction logging. Jdther compa-
nies interviewed did not 2ven have s2rious backup measures
installed, but made individual wusers responsible to ensurs
+hat their changes had bes2n made. The <comparies +hat diad
require any type of backup updated the DB usually once a day
by batch means nc¢t done by RAMIS II. All of the companies
operated in such very stabile hardware and software environ-
ments that situatioms requiring such backup ogccurred about
once every six tc seven ®d>1ths and had no serious impact on
operations.
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8. pPerformance

}* o
D

Ir the areas of performance and centrol o0f =

at
0]

compu+irg ernvircanment, Q2AMNIS II o5ffers <+he beglarner

(]

intermediate user a far 1aore productive capabili+y. Whil
censtructing simpler programs and making simpler —equests %9
the system, the user has the impression of total con%zcl of
+ha computing environmen=. The more difficult regues<ts and
programs tend “o alienate the less tachnically ainded users,
ani these users frequent' [ reaquire “echnical guidance and
assistarce from *he organiza<ion's DP community. This was
2xoplained By many =% -k= srgan
syntax is nct logical and has techrical idecsvazraclias +<has
th2 more experienced technician wouldl unders+aaid, hut +he
beginner would not. Cne rep

[} ]

esar*ta*tive expiained it in
ano*her way by saying <=-hat 1 us=2cs are nd>t logically

a
oriented and protably nzvar will ba.

As explained earlier PAMI3 II »ffars marLy packages
a

and addi<ions %0 %“nelir ckag2 t< fit various organi-
zat icnal “eguirements. 1 few cf T2 aniss intez-vizved
acyuired most of <the additioral packages offered by RAMIS
even though they have still used thzm to date. AlsO o%ther:
packages are simply more advancad copies of parts of +the
basic package adding a bit of redundancy, and *+he less
advarntageous copy is never usei. Oth=2r companies found the
basic package so complat2 that they constructed *heir own
libraries to augment the systam in-housa. Expected addi-
tions to the present package offerings which are eagerly
awaited by +the users, m2 ntioned praviously, are RELATE
which will offer users th2 advantages of a resla%*ional DB,
and the Pormatted Scrzen Manager which will offer aven

greaater control c¢f the input/output computing environment.
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RAMIS II can be opaera%ed in both

-

b d
environments ang, according to ths companias ques-icnzd,
do2s well in both, Although the majority
acyuired RAMIS 1II to s2rve in th2 area of i
processing for ad~-hoc ingyuiries and report generatio
large amounr= of batch processing was done alsd, particu-
larly DB update. All the coampanies develcped ani
constructed their c¢wn application programs to do +his
processing, but RAMIS will provids that type o¢f secvice

uporn request.

All orgariza*ions agreed tha* RAMIS II provided an
exceller* preoduct cequic-ing 1ittle or no debugging. Their
estima®es indicated 98 to 99 percent r2liability, with %he
1 0 2 percent error ra<2 beirng miaor in rna*ure and sasily

cerrected. The rare oc 1zioned
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9. ZImprovabili+ty/User Saiisfzz=ion

This sec+ion Adeals with <h2 organizaziospnal view as
to whether RAMIS IT was an improvsaens over +he previous
systems and if +hey experienced any organiza=ional or user
resistance *o the new systams.

The opinions surveved all substantiated a vast
improvemen* over the previous systems; however, in most
cases RAMIS 1II was simply another tool for their existing
systems, not a replacemeat. These companies found RAMIS II
tc be a great addition, whether it was used 5> access data
from existing databases or to construst thedir own.

User resistance was almost nonexistent with a few

exceptions. One organization covartly intrcduced RAMIS II
unier the noses of the DP departmert, causing great
political resistance to the systzm when the fact was
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learned. Tn *hat vparticular ccmpany thare is alsc 3 f:zar
tha*t the ncnprcocedural pozduct will =hcoezeen th: rIsTIam-
mer's job. Another company also 2xperienced resistzncs to
the product, but the resistance came from the nonprcgraa-
mers of *he organiza*ion. It seems that they falt “hey ware
beirg overburdened and beiag made %5 4o the programmers job
also. It seemed to be mor2 of a cultural shock. They wera2
being trained ¢to use the computer ard had no desire to be
programmers. A fter the system was installed and werking,
and the users became accustomed <> i+, any initial resis-
tance subsided.

10. eneral

The companies interviewed 3id no“« purchase any
tai lor-made op-icns £from RAMIS II although, as previously
mentioned, they did acquire most osp+ions. The mcs*+ used
parts of the sys*em wers 23ain 3epanizn+ upon the par+icular
cryanization's uses fcr RAMIS ITI and “he deb descripitiosns of
*he users. Most found th2 ¥PL processor of greatest valu2
in +he basic package. As +he ussrs gct  €further away f-on
repcrt generation and morz +oward ao ling arnd cptimization
analysis, the ptccedural intazfaces +ook on grea*er

importance.

The area of RAMIS II tha* was termed “he most error
prone was the records managemert lanjuage. It was not tha+
thare were ercors ia <ths code or +“he package committad
errors, but that the usars had th2 greatest problems in
that area. They commented *hat the inordinate number of user
errors in *this area is cause for concer-n and reasor anough
to irnfluence changes to Increase raining and improve docu-
mentatior on the subject.

The last line 2f Juestions in *his section inquired

as to users desires and what recomnendations they had for
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RAMIS II %0 imprcve their product. The majecrity o = b
h

+terminal prompts the user %o d2termine wha+ has <¢ 22 dore

ot

nmendations revolved arouni interactive processing whace

Y]

and what the user wants. These rezommendations called for
+hs precvision of menus t> prompt/assist +he users in tha
areas of error correction, application/repcrt generation,
and database creation/design (struc*ture, forms,keys). I+
seems that even with the user friendly/end user product thacz
RAMIS II provides now, the users want something evern mora
frierdly.

11. Cwys=szzal. Accsssazat

The opinion of 211 but onz »f the orgarnizatiens
surveyed fel: *hat RAMIS II was probably the best thiang <ha<*
ever happened *o their ccmpary in thes area of data proces-
sing. They €el+% tha+ pri>ductivity improvements went beycnd
“ha point o0f increasing *he productivi*y of individual
USErs. They £elt that th2 productivizies of the companies
“hemselves were posi<ively influenc=2d by +he use ocf RAMIS

II.

These repor*s of produc=ivity improvements are of
par+iculear interes+ in *ha* m2any of them vary in reference
to measuremen* criteria. 1In some companies the productivity
growth was gradual while in others the results were more
pronounced. One representa+tive noticed +hat to accomplish
tke DP requirements for the company no lorger requized *h=
hiring c¢f additional personnel. Along +he same lines
another manager was able 2o decreas2 his staff requirements
by 10%.

Other companies 3astimated that individual produc-
tivity had increased by a factor 2af 10. This figure was
arrived at by observations of programmer cutput regarding
the aumber of 1eports/programs which thay presertly and
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previously prodiced. dther or-ganiza+tions observei <ha-=
ET>crans which ncrtmally =o2% 6 wszaks <2 prodiuce using o°Toce-

k

dural meens c¢ould now b2 Todeld and tested in 4 Jdays usin
RAMIS IZ. One organization observsd prcgrammers producing
systems a* 10 times <*ha vprevisus ra%e. Preductivity
improvement was also evilsnced by =he programming backlog
reiuction within <the >rganiza+ions. All +he companies
commented that “heir backlog was bzing corsiderably reduced
or had been eliminated.

Other fperfccmance measures were amentioned also,
but were nonquantifiable in na*ture. These measures included

things aralysts doirg analysis vice programmirg oz clerical

functionss increased user availability <o information
imorovi-q decision supporCt and increased user sa+isfac-
tiar, ~he implication b52ing %hzt 2 happy uUssr ge%s moare
done.

The vas< majori+y of companizs s+*ated tha* RAMIS II
met thelr expectations ani would <continue %o bs an integral
par“ of their crgarizaticn. Mary cf =he companies sucveyed
chose RAMNIS II as the bast ncnprocziural prodac+< availabla
at *hLe best price. Thes2 companiss have kept z2nd curren+ly
keap track of any new davelopments 3in this =z2rea and the
computer industry in general, and s-ill believe RAMIS II %o
be *he premier product available przsa2n+«ly for their users.
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A. INTRODUCTION

As the worklcad cn da%a processing departments continues
to rise, organizations have taken a s2coend look a+ <thz
traditioral approach to programming in an at*empt +o survive
the deepening backlog »>f applications for user needs.
Productivity increasing tools are th: crder. The arrival of
nonprccsdural languages croalsses o he 2 s2f4yaza
enharcement capalle of improving the productivity cf both
data processing professionals and nsonprogrammers through a
wile range of design and implementatiosn apprcaches.

This chapter will d=zal with th= industrial response to
FOCUS as Chaoter IV dealt with RAMIS II. As in the analysis
of RAMIS II, “he research £c¢r this chap=er is based upon *%hs
responses of organizations using FOCUS to psrscnal
interviews and/or qu=astiosnairas in “he atiemp: <0 offer
enligh*enment as o whether the purposes for a:qui:in such
sys-ems have been fulfilla1.

B. INFOKHATION BUILDERS, INC. AND PJCUS

Informa*ion Fuilders, Inc. (IBI) was established ir 1975
by Gerald Cohen, now presilent of IBI, and Pe4ar Mit+elman,
IBI execu*ive vice presidsp*, +he originators of +hs firs+
nonprocedural languages. In the short “Zme since “hen they
have grown to a company with seven of£fices in <he United
States and with affiliatss in Japaa, Aus+ralia, Brazil,
Eaypt, and several Europ2an locations. A new office is
scheduyled +to be opened in Torontc, Ontario in the rnear
future. A partial list of FOCUS using organizations is
listed in Appendix E.




eir

+3
0

(]

~odac*, *he nonprocedural language FOCUS, 1= =

) e -

higqh-

rh

r3an
rilan

E

fa
[} ]

1,

! TR - e Tl

iy, eagily anfars+andabis, Tnglish
s
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facilities for compiete applicaticas systems dJevslopment,
including comprehensive rspor* generz2tion, file, and data
base managemen* capabilitizs. FOCUS contains facilities for
describing both simple and complex intercornnected files; for
entering, changing, and dzleting r2zords in ths files; and
for preparing rerorts from information ir =he files. The
purpose cf PFOCUS is +to control an entire application and
*hereby reduce tte need for, or raplace, computer program-

ning. The gyztenm  fg stTuctnurad g2 that % czn ba used hy
non-programmers as well as projrammscs. FOCUS runs on IBA
370, 4300 and larger, or =quivalsn= mainframes coera+irng

uni=r VM/CMS or under 4VS with TSO, CZICS, cr IMS-~DC.

IBI's sales revenue has doubled each year, and <+hey

presently rank in <+he *op 10% of all softwars houses. T

[eN)

ate ip 1982, IBI has so1l approximately 420 in-house cocles
of FOCUS, and ana additional 400 copiss have been utilized en

time-share basis., IBI =2xpectis +> r=zach “he 500 copy

(o]

S
n

C

l‘
s

rh

er in-house svystems by “he end of the year, and *heir mark-
eting persornel rroject -2aching <hz 1000 point for 1983,

IBI's marke*ing stratagy is s+%ill developing, <+hey arz
realizing tha*t selling a product, no mat“er how greas it is,
requires +he "promotional push" alon3y with their gocd Iirnten~
tions. Their printed matarial, including their promotional
literature as well as their user's manual, language primer,
and other documentation, 1is presentable, easy to v=sad and
understard, angd, of course, paint a glowing picture cf
POCUS?' abilities. In £facz+, +he FICIS user's manual is a
text sized paperback, a pleasan<ly portable alternative to
th2 IBM three ring binder approach. However, several o*her
nonprocedural lanquages whose capabilities do no+ ma%ch
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those of FOCUS ars prT ated in guitz 2
packages, which could feasibly draw ths po
at-ention away from the issues at han

rior, or at least l1ess powarful, systs
promotional seminars throughout <h2 couniry. gereral
consensus of pecple atteniing a Saa Prancisco> seminar in
October 1982 was tha* it was %00 loag and too de*+ailed.

Instead of presenting genaral concep:s and capabilities, +he

speaker went in*o the intraciszs 9% ac+ually writing FOCUS
gqueries. Af+«er four hours of +thes sSame speaker, many in *he
auiience had los= their enthusiasm and in

Additfiorally, IBTI maintains both 3 hot~lins and <he e
introduced help-1line to aii in solviang customer difficulties
with +he systen. Pra2viously <he hot-line answered 311
customer inguicies. But, +thesy founl <that *fhs hc*t-linz was
being swamped wi+*h calls and “schnical experts were
*ime answering lower lev2l Inquiriszs, The help-line now
addresses *he "run-of <hz @li" +yoe oI gQgusstlc

sy Inquiries of a mor2 demanding na*ure ace ceferred ur
=¢ the Lo*-~lire for =r=soilution. ¥ow with the aelp-iiaz
*aking care of tou%ine problems, =:hz =xper4s can dev

their time o more difficult inguiri

§a.

FOCUS offers an extensive list 5% capabilitias and has
an impressive list of customers for the shozt “ime +that *hey
have been acrive in the marke+< place.

Personnel at IBI are dedica+2d p:ofessionals, alhian
pr2 judiced concerning PFOCIS, buz truly committed %o +heir

produc+ and their customsrs. Tha2y were found +o be know-

lz2igeable and thelpful and guice €agsr *+o0 answer all
questiorns about FOCUS.
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Basic f2atures of the systaa are as follows:

2. The FOCUS Jata base allows fiies =¢ be s<ruc-
tured ir a number of ways including aisrarchical, multipath
hisrarchical, network linksz4, and cross-referenced.
Multiple en*ry pcint and file invarsion are possible at any

level. Additionally, any f£ield can b2 indexed at a2ny level.

.

b. Online operation wi%th iatzractive 2

2]

Ior C2orr=cC

+3ion.

-

c. A user-Zrienily English-li%2 langquags for scpeci-

¥ing arnd con%rcolling all faciiitias and func*isns.

rn

c. A compreheasive guery 1243 repor*iay capabili-y

£cr ad hoc queriss and custom resportiag.

€. A Dialogque Maiager

con
oping precmpt-driven intaracstiva pr
<. A shared strizturs dati pase, supporting bo*a

sinapile and complex multipach aagd as2twdrk structares.

g. An easy *to 1s@ ctransaction processing languag:
Zor data base input, maiantenance, wvalidationz, =zcompuze+tio
azi 1l1logging.

..l
[{H]

he An interactive data base editoc for fi
browsing and rs=ccrds manaj2ment.

Z. Thes ability *> proca2ss 2544, VSAM, >r ISAH
as well as FOCUS da*ta basz: filzs.

th
w
[1]]

[
[

2. Qp%xigpal FICUS C2aponegzs

a. FOCUS/GRAPHIC3 for production of high rssoluticen
graph forms incluwding histograms, bar charts, point plots,
pis? charts, and scattac diagraams. I+ is useable oa
terminals, ¢olor CRT's anl £latbed plo-ters.
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b. FOCUS/Statistics for in*erac+tive gtatis=ical
functiors, including timz-series analysis regressions,
L4

crosstabs, and cerrelations.

C. FIDEL for fall-screan 327x da*a entrysdata
display applicat ions.

d. FOCUOS/HLI for dirsct access to FOCUS files fronm
programs written in COBOL, FORTRAN, PL/1, or BAL.

e. POCUS/FML for production of row-oriented finan-

cial documents ard repor:s

th

.J

+o

L)

. faces for processing records fr
IDMS, TOTAL, and ADABAS data base str

P
0f “hese interfaces is %0 2xt=and to5 :the rnon-7OCUS data basas

all the facilities of ths POCUS query language in a manner
+ransparent to the user. All FOZUS fsa=ures which cequire
read-only access to daza are supported: printed repor+*s,

grapns, s*atistical analysis, cazilogued pzoceduzzss (=i

[1H]

dialogue manager), and the MATCH coamamarnd, which combines
data from several unrelazsd sources inzs one reper=.

3. TFutuze FOCUS Componen

lm

a. IBI gererat=as enhanc2m21%ts on an as-develooned
basis, They generally do net charge their cus*omers for
these enhancemen*s which are sent automatically, along with
documentation. Major FOCUS releases are produced approxi-
mately every 6-9 months.

b. The big news for FOCUS 1is that it is targetted
to be available cn the IBM personal zompu*er (PC) by summer
1983. TFeatures will inclade capabilities for both uploading
¢f PC written applications and data to the mainframe as well
as downloading cf programs and data from the mainframe to
+he PC. One stipping injustry exacutive statsd that when
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this «capabil*iy beccmes 2 reality, ne in+enis =o buy 2
cecscnzl cempu=sy, LI £o97 ac othisr csason, 33 thzt Le Zan
still have working copies >f data 2131 programs in *h2 sven<
of a mainframe system crash.

4. EQCUS Tzaining

In addition t> their basi:z system and optional
adi-ons, Information Builders offers trainringy at varicus
levels, ranging from basic opaginnsrs classes to advanceid
pracessirg <classes. Ta1iividual 213 group training ars
availaple a%+ individual and packaye ra%tes, 2and canr b2
uc=:l a=< zheir cffizas or sn-sit:z, or=-sit2 troaining i=

& studznts #ill be <wrained on tk2
equipment with which hay will hs working. I3r dcszs,
however, have ample +*raining space and hardwars ¢
ingful trainirg c¢n their sremises. 1\ course listing and fa2
schedule is provided in 3ppendix F. Ir addition * o
trainino and regular system =nhanc2asn%ts, IB3I <complat:s

urport package with technical axpertise, applica«ion
assistance sezvice, ard consultz2at sarcvices. IBI c©=-o
a ¢ mer will asvar epcountar a situztion W
1 Zor help #ill aot r©2s2ivz full and satisfaczo
ra2sponse. In the event >f a syst2an difficulty, cus-~omers
rg3 directed to call anl ask £o5r tschnical h=2lp and ¢o
xpe
*a

a
£

m
r

L)

ct to =r=2ceive an immzdiate r=soonse. IBI pledges to
S d totally behind its system anl service raspsnsibili-
tis3s, s*ating that a FOZUS warranty i3 forever.

C. THE FOCUS USERS GROUP (FPUSE)

FOCUS users are enthusiastic, 4> say “ha l=ast, about

+he language, so much s>, that ¢ta=2y have formed a FOCOS
Usarcs Group (FUSE) #hich halis quarterly regional
conferences, a nationwii2 annual zonference, and has 2
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newsletter--all for +he purpose o2f making reccmmendazicns
for improvements and enhanc2aents back t2> Information
Builders for futare FOCUS versions. FOCUS users weZe mor2
than pleased with the package. All felt +that it had at-
least met their organizations present requirements and anti-
cipated tha* it would continue to m22¢t <£future requirments.
Most users believe that it exceeded *heir needs but that <he
excess capability was sura to be us2d4 in the future, Yo
user fel®t +hat FOCUS fell short 3£ their orgarnization's
present information processing requirements.,

D. ANALYSIS OF INDUSTRIAL RESPONSE TO POCUS

Fac2ts of ¢the user ressponse to TFOCUS will be grouped
urder <+he same headings used in <+he previous chapter.
Ovarall ratings of companies using nonprocedural languages
are listed in Takle VII in Chapter VII.

1. Implemsn:atiorn

The almcst unanimous rszason fer choosing <th=
nonorecedural language approach, a2nd FOCUS ian particular,
was the ease of use and 2fficiency of “he report generatior
facilizties, These atteniing the PFOCUS promo+tional seminar
stated that their uppermost concern in digging their way ou*

of their paperwortk backlogs was +o ob+%ain an 2£fficient and

speedy repor* writer. Other featurss frequently cited for

choosing FOCUS over o+thar languagzs considered were <he
database management features and “he full screen =24:i+or,
FIDEL. Mos* organizations lockad at only “wo or thres other
languages before actually choossing POCUS, in <+he opinion
that they had a representative sample and that much more
comparison would be time-consuming overkill.

The main use of “he system is, as stated earlier,
report generation in a wide wvariety of arpplicationms. For

(Al
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examole, *ha City of Fresno, California, wuses FOCUS oo ail
hcc pay-oll repor*s, budget preparaticn, %ax compu:z=ioas,
business and dog licenses, accounts payable, city cleckst
bid and contract reports, building permits and inspection
reports, parking citations, paramedic information, and city
a*torney case histories, +to name a faw. Generally, FOCUS
was fourd to be used for 70-85% of any given organization's
data processing needs. Companies using FOCUS varied widely
in size ard in toth the number and proportion of employees
using the language. These differesnces, of course, had an
impact orn the speed wi<h whis FOZUS was intsgrated int»o

mpr dam A 2
[OOSR - -

(b

2T

sl
[}
i

{11

" BRI .
- - Nl

their cperating cycle, 3et*

=

[

with TFOCUS was quite wvariable £from ore organizatio to
apotker, dapendent on +«h2 volume 5f +the backlog and ths
extent of applicaticns uwtilizing FOCUS. Genarally, The
learninrg curve seems to> start quickly and gradually taper
off after a few months, ©ollow=2d by new *hings to lsarn as
improvemen“s <o the package ard inputs from other users are
reeived. No reductions in manpower have been experienced
beth tecauss of +the backliogs to b2 clzareéd out ard because
of significant increasss In applicaticns and repor*s
requested by users in response to FOCUS capabilities. The
shortest ¢ime span for *full swing" >pera*ions was approxi-
mately three months; the 1longest was experienced by a
company who has has FOCUS for one yz2ar and is anct in "full
sving" as yet. A compary representative stated that their
backlog was so overwhleming that <tha2y axpected to take mora
than a year.

2. ZIzaining
All organiza*ions interview2l opted £for the on-sita
training both because i%t was more cost effective and time-

savring and because their employees would be training in
familiar surroundings. Basic report gerneration and file
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managemernt 3instruction which comes with <the package as w21l
as “Le ten day cn-site consultant provided a satisfactor
start-up in ¢the opinion of mest coampariss. Th=2 morcs

advanced training, as would be expec*t24, was chosen orly for
a select few higher wup in the companies!' dara processing
echelon. Most companies plan to have more employees atteni
IBI basic training courses at 3-6 morth intervals.
Companies were sglit about 50-50 on tha subject of internal
training. While all the companies hzd at least one employee
known as the ‘*resident 2xpert," only about half of <+hem
expected +o use +this parson to actually train other
employees in the use of FICZUS. Tha o<her half had no such
plans. HYowever, +this well may be 2 function of personali-
+*ies or personal prefarence on th:z part of the resijent
expert, who were all of the opinior, as stated by one of
them, "There's ro way I'm spending my <*ime teaching. I+
mekes more sense o bring IBI here for a couple of days.
I'm not going *tc do it!" During ths: <=rairing and s+art-up

s

vhases, companies experiancei siight increases in thei
backlog bu* were not c¢oncerned ovar is. The a<%=zi<uds
was--"Yhat's another coupl: of days r©=22l1ly goingy to mat+er?"®
They viewad the negligible step backwards as a small price
to pay for the substantial steps forward which they expeczad

to experience,

3. Learnability

General concepts of <he language were gquickly
learned. As would be =2xpected, *he ease of 1learning
decreased as <+he difficulty of the applica*ion incraased.
Whan more statements are required t> complete a query, *he.
situation presents mcre opportunitas for mistakes in syntax,
formatting, logical thought and sequencing. Actual reten-
tion of the lanquage has been found to be reinforced by
repetitive use. FPrequent refarral ¢ <the user's manual is
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experierced in tte ipitiil staqges. Aith contirued usze of

- k
- - T

wr

ti2 system, @anuval usage decrszasas the oeint whao: i is
only referred o in the event of a2 n2w or infraquea*ly used
application. Learnability was found to be satisfac=ory to
those with reascnable expectations, bu+ somewhat Jdisap-
pointing to +those with admittedly high expectations. I+
also appears +that those with 1no programming backgrourd do
not have a significantly longer or more difficult <+ime
learning the basics of <:the system <“han *heir programming
counterparts, No data is availabl2 on a comparison of more
complex applications simply because comparies have ressrved
e -

« s o - - s sm s s mAmys & ity -2 =
= - 9 _— T NeN S e A ~ 3 - - 2= - M N——_ = -
ne higher l=svel capaliilizizs 2f T27708 Z357 2hzlz n3c: =2xD2

rienced users.

4. Docamentation

Overall evaluation of vendor deccumeatation conzant
was excellent, However, “he gzneral opinion cf the documen-
tation se*-up was was fair %o poor. The documenta-icrn is
easy to understand but suffers from being <co corcise,
ingufficiently labeled, not covering 211 relevant ma+v-2rs in
sufficient detail, and lacking cohzsion betwean fea<uras.
For example, *here is no index in “he FOCUS primer. The
examples offered in the user's wmzauzl aces, as would be
expected, of a very general naturs, and, therefore, lack any
absolute applicabili*y +5 any one >-ganizaticn's applica-
+iorns. But,  there ar2 not enough examples of complex
quaries, Users felt that the manual could be sxpanded *o a%
least another volunme, parhaps evan two more, in order *o
include mor= examples. The examples 3in +he basic dzmo are
relatable to actual applizations but just are not +he same
as speciélized applications.
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5. Yendor Suppo:

Customers have found IBI to be very supportive.
System delivery was on schedule for *he nmest pars, +he
systems has per-formed as expected, and responsivensss to
considerable hc+t-line and help-line “raffic has been quick
and thorough. Customers have found themselves to be making
heavy use of the two lines af*er initial installation, aver-
aging several calls per week. Hot-line usage lessened
dramatically after personanel gained experience w#with *h2
system, lowering the average to ons call every “wo %o three
weaks, Cus=cmers wers impressed wi<h both +he speed and <ha
accuracy of “he resporses received from the help facili=ias,
especially since the inception of the two line concep+. All
comparniss s*ated *that tha2y have found "bugs" in the systenm
and +hat IBI was always responsiva to their notification of
such prcblems. They could nct be fix23d cvernigh%, bu% users

fel: that IBI wasted no time in offaring at 1l2ast a te

=
el
o
[

rary £fix, while working con a permanent corra2ction.

b
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ddi+ionallv, users sta+=21 B3I t0%ified other users oF
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p ¢ial prcblienm. shouid bz poin+ed out =ha+“ users

I
nct significantly inconvenianc2d by *hes2 ‘"hugs." As

=

e

n
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one user stated, "All systa2ms have bugs, it's just a matte:
of +ime befcre you run in%> them." Indeed, one of +the laws
of software design, *h2 law of cyberne+tic ertomology,
states, "There is always one more bug." The point is tha+*
"bugs" do occur tut *hat so far nothing of monumental impor-
+tance has been affected. The "bugs"™ can be navigated around
or corrected by an in-hous2 fix or vsndor correctiorn.

6. Hazdwaressupport Canversion

FOCUS does requir2 considarable memory, a minimum of
450K for the basic systaa. All companies interviewed had
suitable IBM mainframes (370, 3033, or 4300 series) prior to
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acyuisi<icn of FCCUS, 2nd none requirad required any hard-
ware conversiens oI perinheral purchases to emplovy <ha FNACYS
systenm. Cempanies view the FICUS system as worth the =sx+wra
outlay of funds. If addi+ional memoIy or cther
convefsicns/support became necessary, they would have no
gqualms abou* obtaining i<, The al*2rnative of disvosing of

FOCUS would not le considsred.

7. Security/Access

FOCUS operates completely within +he security angd
access contrels already in operation in a company's opera-

- ' ST L=

+ing 3Ys<em, Addi+iorally, i+ offzrs naseword corn+coel,
command coentrol, read-writa access, i3nd access authorization
down tc the field level. Customers have expressed satisfac-
tion wi+t *he securi*y aspacts of tha FOCUS system. Several
men+ioned, however, the quastionable security measures
inside the organiza+ion posed the fact tha* many users tape
+h2ir passwords to their “erminals so +hey won't <£fcrge=
them! I* was found *hat the smallisr the company was and the
fewer pecple having access to the system, the less conce-ned
marageFment was With security/access aispects of the opera+ing
system in general, and of FOCUS :in par+icularc.

8. Performance

While ro one socftware tool cin be <he optimum choice
for all people, POCUS has been well accepted by all levels
of workers, The limiteil main wvocabulary and easy under-
standabiiity of “he language make it an acceptzble tool for
+he beginner, while the more complex capabilities allcw the
more experienced user som2 flexibility. Thus, beginners are
not frustrated with complaxities and more advanced users are
not limited by simplici+y. FOCUS can be as simple or as
complex as +*he user wish2s to view it. It is for this
reason that organizations feel that *he implemetation of %he
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language has met with 2 minimum of user resistance., In =his
s

sams veir, *“he add-on packiges, such as graphics or s=<a+is-
tical modéeling, have givan added flaxibility to programming
applications. Most all of the coapanies interviewzd hai

purchased a% least +*wc of the optional packages, al*hough
the evaluations c¢f +heir usefulness was varied. Some organ-
izations swore by the graphics package, while others had
found that +they did not have thz applications bulk ¢o
support 1+ts purchase, or, in one cassz, +that “hz package was
Just +tce limited €for +*hair particular rneeds. Similac
responses were received on *he FIDEL package; some comparnies
rave over i%, a <Zfew othars just doa': use 1=, As is +*he
th RAMIS II, FOCUS can be opsrazed ir both ba*ch and
r2al time environmen*s, ani perforas ra2liably in both. ldcs=
Ta

(TN

case W
applications, however, are done in in*eractive sessiorns for
ad-hcc queries, data entry and re+trisval, and repor* genera-
tion, while batch processing is mainly reserved for weskly
or monthly functions such as database wupda*e and cerzain

Summary Ieports.

9. ImpzovabilitysUser Sazisfacriorn

Without exception, all orjanizations interviewed
expressed very pcesitive avaluation of the effects on produc-
tivi<y brought about by the use of POCUS. Except in one
case where FOCUS was spacifically purchased to =replace
another DBMS, ©FCCUS was being used to augment *he already
existant data processing facilitiss, albeit tc a large
degree Ir some organizations. By far *he most widely used
hos+ language is COBOL, but many compianies also use FORTRAN,
PL/1, or SAS. I+ has already been pointaed out +tha%
nonprocedural langquages can offer significant reductions in
time over procedural lanjuages whea <the applications ara
applicabie, It must be remembered +hat thare are thosa
applications for which nonprocedural languages are not %*he
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most efficient or sernsibls routs to “aka2, They have rc=t y&:
marked the death of *raditiorai proczdural languages. Thers
was no user resistance to speak of ceoncaerning the implemen-
tation of FOCUS. Actually, @aost 2f the new "programmers"
felt a kind of status associated with using a computer
terminal. The actual proyrammers, >f course, had their own
terminals, ard expectedly £fourd *his +o be an absoclute
necessity. Ini*ial hesi*ance towaris using ths machine was
quickly overcome when ths nonprogrammers realized how easy
it was going *o be, and how quickly they would be able to
produce results. In shoc+, user <Tesistance is not a

COncCern.
10. Generzal

FOCUS basic features and oc<icnal vackages obvi-
ously have provided wusers wi*h =2rough capabilitias #rom
whick *o choose. None >f the as2rs had even considered
asking for any tailcr-mzds fesazur=s. Soma2 us=srs fel® <ha=
thsy had more capabilitias at the present “ime <han %hev
fully realized and had no need £or anyzhin sise, e ona

ar feature c¢f the sys<em could be singled ou+ as
more errer~pron<e “han any 2f <he others, As men*tioned
earlier, +the more complex the quary or applicaticn bacanme,
the more error-prorne it bscame. This Iis a function of <+hz
applicaticn complexity, though, not >f “he language f=2atures
themselves. Users are most anxious ¢to see improvements in
the gquality of *he documentation mcre than any of the
features of the language capabilities themselves. Users
express satisfaction wi*h the functioning of the sys+tem but
want a more well-documentad library of user information %2
enable them to reap the banefits of all the capabilities of
their sys*en.
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11. QOverall Assessmsan

[{ad

Respordents unanimously Ffslt *hat FOCUS had caused
an improvement in produc*ivity, aitho>ugh none of the zespon-
dents had conduc+ted empirical studies on the matter. FOCOs
users explained tha+* they simply knew “hey were getting werk
done much more quickly than they would have without FOCUS.
Calliing upon experience with other systems, users compared
the expected man hours for job compls<ion against the much
lower ac*ual man hours 2mployed using FOCUS, as *he determi-

rant of the rise in productivi+y. Various means of
estimation were <employ=d, and wvarizd <frecm company 4
cempany. One manager astimated <%a1a< a FOCUS applica=ion

which *cck bhim one and 2 half days %o complets would have

+aken 6 months in COBOL. Another nanager calculated a 5J%
rise in *he physical output of his division. Ya+ another
stated +hat he was 2% the pcint of needed additicnal

*h all +¢h

p-
iy

employees to kecp up w rganiza%tiont's raquice-
e

o)
BRENTS. The introduction 2f FICUS 2alleviated the burden so

tha+ additioral hiring was not nreedsi, Usezs alsc varied I:
the arsa of pre-purchase <feasibiliiy studies. They 211

intc basically “wo categories:
e thege who did conduct compzarisons
e *hose vwho had used FOCUS before and wanted i1t again

As men*ioned earlier, those >rganizations actually
conducting comparisons limi*ed +themselvas “c a very few.
Those comprising the seconl group w2r2 *the most enthusias+tic
about FOCUS. They had used FOCUS at ancther osrganization
and fourd i+ *to be a system which worked so well for their
applications that <they felt neithar +*+he need %o run
conparisons with other languages nosr %o do a feasibility
study.
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FOCUS fea*ures and capabilitzs are apunpdant and zacil?l
be mora than adequa*te £3r the averaje usger Large us<r3 Jl3h
cemplex and rigorous requiremen<s pos2 a challsnge *c T0COS
capabilities; however, they seem “2 be mee<ing i-. For

example, an industrial conglomerate maintains i<s corperate
data base with FOCUS, Pacific Telephone has over 5000
employees *trained and using FOCUS, and Home Box Jffice (HBO)
uses FOCUS *o surpor* *the majority of Iits development needs.
Th2 two weaknesses in the larnguage are apparently itvs lack
of reentrancy and its inability, until cecently, to suppor:
concurrert upda*ing. The latter became available with tha

lz*=23%* version

- oL

However, ugere Aid nn% gaem <2 bz +ronhlad
by these limitations. In gensral, FOCUS users seem “0 be a
group rather adamant abcut <he 1language The forming o€ 2

us2r's group conmpletely indepardzn+ly 2% +the vendor g an

1

example of such dedication. Beariny in mind that a comp
s rot about to denigrate a2 product which i* has qus* sp
corsiderable amount of funds +to ourchase, the positi

eactions cf +he PFOCUS wusing organizations Woul

e O+

£
o «
)]

expectqd. But *he users freely expra2ssed +thei:r discorntent,

._a
('

tle =<houqgh it was, ovar ma+ters such as <he documenta*ion
¢t +he Inconvenience of s
usa2rs are very rleased with their sys*“ems and have statad
that FOCUS would be their <chcice if they had to <chloose
aqain. I* would appear %“hat such loyalty has beer =2arned by
IBI, both through i+s =2ffective product which apparern:ly
delivers as promised and <*“hrough the dedication to i+s
customers that it exhibits in i+s support functions.
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A. INTRODUCTION

This chapter of the thesis will deal with the aralysis

of the costs and benefits associatel with *he ncnproceducal

praduct. It will not be a numerical analysis to de=ermins
whether an organiza+tion with X users, Y p-ogrammers, Z
systems analysts, and 2 “wo 2nd half year progranming

backlog should acqgquire a nonorocedyral product 2r hize moTa
programmers. I+ will not be an atcempt *¢ astablishk <h2
oopertunity cost of a nonproceiural orcduc% Sor 3 par+ticular
orjanization a* a particular “ime. Al-htough veriodic infar-
ence may be made tc¢c cost <rends in +the data processing
arana, +here will be n> jyuar+tifiabls compariscn or dstermi-
nation made as <o whethsr one shouli or <houli act acquirs
or use a nonprocédural lanjuagés a2nd i*s associa<2d4 sof=ware.

Ins+ead this chepter will lis~ and iscuss whaz acs
generally associated as <*he ccs=s 22d bea=zfics

nonprocedural products from initial considerations o
acyuire *he product *o *thz actual projuct 1sage. SOme cosis
and benefits are quantifiable, sOme are no-«. Scme deal
with the social aspects of comput2r usage, some deal with
computer resource manageman+t, and still others Jdeal wi+th <«he
theme of +<his thesis, productivi«y. From <*he fcllowing
ansiysis nd discussior gquestions ibout +he positive ani
negative aspects of the ncnprocedaral langquages will be

clarified and answered.
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B. COSTS

Comparises ccnsidering acquisition of & nonprocedural
programming language and the sofiware that accompanies i+
have alot more to think about thar the price lists associ-
atad with the product. They must also consider “he impact
on their present system, its 2ffact on resourcs usage, how
the efficiency o0f <the product will addi+tisnally effec*
resource usage; how much if any 2ddZtional hardware or
storage requirements will be needed, or will a rnew computer
be needeqd; how much training will bz needed t> achiave <%he

z2d Tav:zl 2f =2xosriiss; i1l *hz rew gvstem work wall
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with existing ccmpu“er sys<eas: an
impl

ementation is being accomplished, hoew will i+ effec=

ot

m
he firms operations and the programaing backleg. All “hess
i+2ms are costs, but thraugk further discussiorn + 1
take on a new ligh% and an even pewer significance.

As can be sesn by th=2 prica 1liss o€ RAMIS TII ari rOCTUS

ir Apperndices D and G, the dir=ct costs of these cys+*eas
are quite subs+antial, dnly organizations that can <rulv
benefit from these <systems look b2y>nd “his poin% whica is

indica*ive ¢f the amount of DP tha%t the acquiring orqiaiza-
tions do. These are only the truly visible costs. Aijhough
all cos*ts must be cornsider2d and takan in%o accourt prior <>
acyuisition, many of *he costs of th2 nonprocedural prcduct
are not as visible. Ths following pazagraphs will shed aor2
l1izht or this,

One of ~he first i:a2ms of <cost +o <consider is %he
various costs associa*ed with training. As in the case of
RAMIS II and FOCUS again, Appendices B and F, training

cos*s are substan<ial but necessary. Without adequate
+raining, the system go2s idle and is useless, incurring
additional cost. Even with adequat2z <trainirg “he costs of
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ins<ruction ars caly part of the cumunlazive <rzining c-:sz-<s.
The users <*ha* rust si* through zh2 <classes are l1c¢s¢ fco
that period of time. Ths organization must plan £
manpower loss as not to upset oparations even £
Companies tha+ rrlan on conducting their own training must
consider the costs of hiring instructors or the loss of
manpower that will accompany training their existing s+taff
to accomplish +his function. Even 2fter all ths classes acre
over, thare is additional “raining and consultaticn
services that must be =zccomplish2i prior <5 having ths
~

sysztem up “2 Z211 oz =xpacst=d czpzsiliav.

The rex: item of cost is <ths NPL and its associated
sof+ware, and ultimetely its =2ffzc* on resd>ucsces. The

m Da=amazion shcuil

£
following excerpts from an article fr
3

Telay *he gereral opinion regardin

Ccmpu-er resource usage is high. A 4GL* uses up <o 50%
more ccmputer resources than doss a 3GL performing an
aquivaient function.

The compuier using 2 43L _mast have virtual, memory and
hl h-sgeed I/0 handling. Fast I/0 is esgentizal. ....the
or

GLs are megabyt2 programs, ., SO vir+uail memory_:is
mang%gary unti] scmeone burfs ons into a ROM. (Ref. 29:
P.

It is true, and ther2 Is no arguing +ha* the N¥NPLs and
Xrheir related sof+tware use 3 great amount c¢f computer
resources compared to the structursd/procedural languages.
Some organizaticns would have to zonsider acguiring more
menory ard storage capacity, others would have to acquirs

* 4GL refers _to the Uth Genszra
Nonprocsdural Languages, refer
such as NOMAD, FOCU S, AND RAMIS

ion Languages, or
%% 0o in” this paper

.
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res*ricted %o certain types o
Many times these drawbacks do no* ocsur or are overcoms ver
easily. Considering the amount of processing that needs %9
be done to justify acquiring these systems, in the majority
of cases, organizations 10 rot neeld any hardware additions
or conversions to support the new system. In regards %c ths
aspect of speed of /0, minagerial <control and
reservation/assignment of resources can make “his probhlem
unnoticeable. An examplz of this was no+ed with the use of
RAMIS a* Ci+ibank, New Yor k.

ns, CPU time_has been cut by 72% and
£. 30: p. 83].

ot
o
w

By keeping track of use of rescurces, “he various
A

o
o
w

apolication usage, and volume 311 peric

certain widely~-used apolica<«ions can he p

M

e
memcory cr put cn direct accass Jde=vic:s <0 maks bz+zer use
urde h s

ng = i
cccur. This is an area “hat must ssc-icusly be consid

resources ard eansure =zhat >verburden

1

T
th2 management of the compu*er installaticr, and is also
dependen*t uron other computer considzrations.

Alsc in the area of ra2source usage s the fac% *hat *h2

30
NPL was/will be acquired %o save thz +*ime of prcgrammmers.
Through *he use ¢f the NPL and the sd>fiware, *he compu+er
is doirg the work of the programmer.

«eeoWe have fcund out +hat the incréeased overhead aver-
ages 10% <to 30% and is primaril dependent upon
transa¢tion  volume, access _mathod, and record
screening criteria, Th2 root of the groplem is actually
- _.major benefit of the UGL~ UGLs make the computer do
alot of <+he Arudge work that th2 3GLs make people do.
[ Ref. 29: p. 116

do,
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Con+inuirg with *this view of ¢ a
ation of human versus computer 2fficiency, OLe ®TuUST
consider “he amomm+% cf tim2 and rassource usage 2 programmer
using structured/procedural methods would normally use.
Where a programmer can write a program using an NPL which Is
written and tested in a matter of days, *he programmer using
prescribed structural methods will take weeks and possibly
months *o0 write and debugy a program that does the same
thing. The CPU time to =2xecu*te th2 numerocus simple state~-
ments which make up +he NPL applization will take 9 CP®PU
minutes while the structured program will take 29 CPU
ninutes o eXecute & Isw copplex prograss and systaa sort
activities. The fac* is :that the majority of rssource usags
of ¥PLs comes from I/O activity, no* CPU tinme, and as
previously stated much of that can b2 eliminated with good

computer resource manageam2n<t.

The producers of the ¥YPLs realizs the shortcomiags ani

drawbacks of their products and c¢onstantly work *0 correct

or imprcve *his area. Thrcugh <concepts of Adata Indepen-
dence, elimination ¢Z redurdancy, and tr-arsaction
monitoring, tte companias try o l2ssen <the impact on

computer resourcss.

The las* area of costs ¢f the noaprocedural vroduc+ lies
in the area of accep*ance of the product. The users of the
produc: are <*“he people *hat effsct +this cost by their
acceptance or nonacceptarce of the naw systen. The first
“ype of user *=o0 be discussed is th2 2xperierced programmer
who is assigned <to ths organizat-ion's data processing
department. His nonacceptance of th2 system could be due to
the fear of losing his job security due *c *the increased
importance of ncnprogrammer users or the possible staff
reductions which could occar. Although these fears are
generally unfounded due to *the fact +hat +these sanme
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programmers usua ily become *ke =rainsrs and counselcIrs o
+h2 nonorogrammer users, it is s%ill a valid consii

as hindrance in *this area could have a profound effsct on
organiza+ional igplementation.

The other type of uszr tha%t could have 3 no%*iceable
effect or the cost of ths NPL accap‘ance is the norpro-
granmer. What +hey experience is 1naore of a culture shock.
Thair previous experience with computers is either seeing i+
or being told nct to touch it. Thzy could f£2e1 <hat *he
orjyanization is forcing it upon them, and *hey have no real
desire *o change their job description to include program-
ning duties, Generally the resistance of <the programmers
and their nenprogrammer counterparts 3aIe nonexistant, bu+
++2y are s+%ill valid considsrations in successfully Zmpia-

menting a new nonprocedurail sys+*en.

As seen from the pravious paragraphs, *he costs of ths

NPL can be quite substancial in *he ireas of cash cutlays,

computer asseis, compput2r T&SCUFCe usage, and “he socio-
nsychological infiuenczs. Some 32 =asily identifiabls,
some are no+. Some ars 2asily guantifiable, scme are nok.

In order for crganizations to =fficilen+tly =avaluate the
validity of +the acquisition 2£ “he nonprocedural product,
careful evaluaticn and consideration must be given to these
costs in comparison “o the expected benafi%ts *o arrive a+ an
appropriate decision.

C. BEREFITS

The benefits of thz nonprocedural product are well
recognized, well published, and widely accepted as one of
the fevw means available +o meet futur2 DP demands. As with
the discussion of costs, sOme are quantifiable while others
ar2 not. The big difference is their recognizability. MNost
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of the benefits are easily seen, 223 ace the re
tcday's orgariza+ions buy the nonprossdural prodiuct. These
Teasons iInclude learnability, user friendliness, 3increas
decision suppor+, more 23fficient use of human resources,
productivity enhancement, adaptibility, portability,
flaxibilisy, and aid in the dJescrip+*ion and analysis of
these benefits, a chronological approach will be taken as
in the discussion of costs, from acquisition to having *has
system in "full swing."

The first Dbenefit to be seen after acquisiticn of *he
NPL is *~he increased learnapility. ©Due =0 <he simplici=-y of
most NPLs, they are readily learnable arnd sasy *“c use.
Nonprogrammer users can davelcp enrougyh skill to be producing
knowledaeable and meaningful queries and reportes ia days
where procedural languages would <tike weeks +o learn <he
sane skills. This simplicity is also evident ir *he s*ruc-
ture of “he language whez2 the us?r nust learn Znglish-1lika
quaries *to produce the 1esired <czsults rather <haan “hsz
procedural queries which -equire strict and more difficulis
to learn structure and forma=*. The procedural code is z21lso
more cumbersome than the nonprocedurzl code. In some casas
NPLs offer a "90% reduc=iosn in physical code" over proce-
dural lanquages [Ref. 29: p. 109]. =ven in *he case of *“he
more procedural UGLs, there is much more ease of use and
simplicity *harn 3GLs. Another aspact of the NPLs which
tends to increase their laarnability 4is +their "user friend-~
liness." Through screen interaction with the user, *he NPL
can prompt the user +oward correction of errors, and lead
the user to produce the iesired program/application/query
more easily. Some NPLs offer advanced interactive data
editing features which increases the language's user
friendliress and enhances its learnability even more. This
degree of helpfdness varies gr2atly among NPLs and 3is
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dependernt upon *he pacticular produc:. Also nany =% *hs
characteristics which contribute “c " iaprzsved lzarnakrili-zy,
ars primary causes of the other NPL benefits, gas will be
seen in the succeeding paragraphs.

The Zmproved learnability, simplicity, 2ase of use,
and user friendliness contributes to shorter implementation
times. The acquiring companies are able to take advantags
of the other benefits of the NPL shor%iy after inpstallation.
Theze is minimal additional backloj and +the additional costs
of an idle system are eliminated o5r kep= <%0 an absclute
minimun.

At *his stage where the sys*em is up and opera*ing anad

*he users are educated enough to accomplish fairly substan-

+ia]l programming functions, the incrszas2d4 decisicn suppor*
aspect of *he NPL becom2s apparsant. Numerous gqueries,
combinations of information, and aralyses of da%a can be

accemplished in a fraction of the +time that a procedural
lanquage would <*ake. The flexibili4y of +the ¥PLs also
contributes +£o this aspect as changes can easily be mzde to
nonprocedural regques*ts to make the prograzm mest exac* speci-
ficatiors, while similar changes <o procedural languags
programs would probably raquire d3di+ional systems analysis
and major r=writs, Read 2nd Harmon comment dirsctly on this
in *heir ar+icle "aAssuring MIS Success." They are talking
about the U4GL's ability to do this iterative requirements
analysis.

Simply stated, defina  +the dotailed requiremants
p;ogram the system, how it t¢ the user; if itt's ngi
rig t, repeat this cyzle agaln and ag ain antil it I
right. If we were using COBOL pragrams in dealing with
la;ge szstems, thex,wou 4 becom2 unmanageable aftér the
£hifd eration. ith a UGL's fl=xibility, corrections
are easy. ([Ref. 29: p. 116]
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Also in the areaz of improved 32cision suppo is *he
speed o0f accaess to information. The “csmzndcus al-2cc czoz-
bilities of *he nomnproceiural products puts 2all necessary
information at the ussr's/manager's f£ingertips, and
provides for, reinforces, and supports valild <Jdzacision
making. The ussar can get the required irnfczma<ion in time

0 use ix.

Another area to be exazined is the NPL's or UGL's =ffect
on productivity, This produc<ivity enhancement can be
expressed in time savings. I*% can bz 2xpressed In increased
programmer productivity or +*he incresase of the  user's
ability %> generate more queriss, :eports appiicaticnas
and systems in less time as ompared ple} prncedural
lanquages. I* can also bz axpressed in +“he resultant profi:
of the organization due =2 *hs iIncrzas=zd decision suppor: of
the nonprocedural product. The NPL 3123 i+4s associated soft-
ware aids in the j2nreration of applicazions by
nonprogrammers, Although most of +h=zse applications ara
routine and noncritical, +they mak2 up *he majori+ty of
applications and take up =he majori=y of prograame:r <ime 9o
produce. By allowirng th2 rnonprogrammner ussrs +o produce
thase applica%ions, the NPLs free thsz experienced program-
pers and system analysts, who would normally be doing this
programming, *o do their respzctive jobs cf programming and
analyzing. The programmer becomes free <+o attack the
critical applica*ions for the organization and reduce the
companies application backlog while “he analys* is able to
devote his efforts *o design and analysis.

Due to their simplicity and +heir reduction of physical
coje, NPLs allow for production of smaller, less complex,
ani easier %o understand applicatioas. According %o Janmes
Martin this also contributes to programmer output/
productivi+y,
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ita _largs and smell
t of lafge prograas
s Wherever ocss3ills

The c¢cmparison of prod
programs indicates that
should ke avozded by D
[ Ref. 12 11.

This reductior in siza2 and complaxity is also benzaficial
in reducing the costs of program correction or "dsbugging",
which cap amount “o as much as "20% 2f total cost with small
programs" and "50% with large prograams" {[Ref, 1: p- U1].
Th2 noticeable increases in productivity are due to the fac+
that the software that has bsen and is being developed with
the nonprocedural systaams does much cf +the work tha+ *he
programmer used to do. The apilisy for produc=ivizy
enhancement by the nonproc=2d4ural proiucts has baen commentel
on and subs+antiated by maay authors. A few are stated as
follows,

he groduc*~v1ty
ap(the prcductivii
&r. as *he U4GLs dev

ﬂ)l'l‘~

Using_a powerful u4GL, combined with software fac=or
methods provides a quantum leap in both informa-ion
sontro: ca pability and programmer Eroduc+1v1-y. I+ also
opens up pre vamm r *o a much arger section of the
work fo;c=. ? p. 120

In stark contrast +to the surveys of prcgtamner produc-
tivity _improvement are uhe rssulss t have been
achieved ulth data-base use languag Teport genera-
tors, graphics packag-a, and pll ation genera ors.
With *hese, roductivity im rovements of cvet 1000% are
not unccmmon Fnef. T P %

The last benefits to be discussed deal with the vendor
of the NPL, and are som2 of the main considerz+ions in the
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cost/berefi+ analysis. These bena2fl aze +he adaptablil
[ 4

s
o

ani porzability <f the U4GL. With the vas:t s*eps being ma

1]

in computsr =eckoology, shiftizng 13z crgapizaticn f£zcom on
computing environment to another could mean massive ernviron-
mental maintenance, moiification cf programs, and
retraining of users. By providing this adaptability or
por+tability, the vendor offers a commitment to the client
organization that*t changes to his hardware or sofivware envi-
ronments will not effect the applizations and user requests
that allow the organization *+o functior. The only apparen+t
limitaticns on this portability is *he current practice of
<he vexdors iimiting usage of <zheir products <0 cerzain
hardvare manufac*urers, This adaptabili“y and portability
nmus* be a2 serious inclasion in any o-ganizations future DP
plans

Portability is essential if an organization is to aveid
2 xXcess_ve converLOn costs and rezap <+he benefits of new
=achnoiogy {Ref. 31: p. 381].

D. CORCLUSION

The present and futurs demands for compu*er applic.i%ions
ar2 tremendcus, In order to meet industry's DP needs will
regjuire a shift from present procedural methods. Only
through the growth of <+th2 nonprocedural products and the
accompanied software +0o enhance programming abilities can
the needs and demands te mat. Of course consideratiosn must

be given +o0 the inherent costs of the systeus, but wis}
today's computirg industry marked by the rising cost of
human resources, decreasing hardwvare costs, an
overburdening demand for applications, a shortage of
programmers +o prcduce <+hose applications, and the
constantly changing computer environaents, there is no
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orjarizztiors th
not only ccnduct serious analysis of the ben

orsidsr the acguisiticn ¢f an  H¥PL auist
e
received or the costs avoided by ths wmany varicus ozoduets
offered, they must also analyze <thz comparativs degres to
as

which these products and their respective vendors comnri*
themselves to prcvide for future DP raguirements.
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VII. CONCLUSIONS

The results of the research in%o nonprocedural languages
kas led the authors to 1independsntly arrive at the sanme
conclusions concerning usage and productivi+ty. Although %he
numerical values of +the statistics jathered by eachk author
ars not eguivalent, they are a rough approximation of the
results that can be expected from th2 use of nonprocsdural
languages in genecral, Comorehensive, overall ra%ings of <hs
languages by their users ace listel in Table 7.

First, 2and mcst oktvious, is <+<hz %4radeoff between huna

33

h
and computer resources. Nonprocedural languages offer =2
guantum leap in application productivity as comparzsd %o
s+*ructu-ed programmin mz* hods, bit %hey 3¢ *his 2+ =12

e
sacrifice of computer resource effizizncey. Although *%his
a

inzfficiency must be considered as ¢cest  concssn of
prospective buyers, +hs £0llowiag consijerations mus< also

be taken into account.

1. Much ¢f, *he computer _resourcs usage :is noi due 390
inefficiency, but is due =z =s €fact “ha=t =the NPL!s
software and *he_computer_ arce 3d2ing the wzrk that the
programmer would normally do Tusing structural
me+hods.

2. Computer costs and +he cost of computer *ime is
falling while programmer costs are rising. The

following quo*ation”is applicable.

costs, cf comput2r time and people *ime are
ckanging, <oy Before long the cost of a person
for an _ "hour will be ten fimes greater +than _the
cost of a compuzar for an hour {[Ref. 1: p. 31.

3. There is not enocugh programpers *o mee* “he growin
demang for appligat on usgn; stsuc*ursd pgoceéugal
me ~hods.
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TABLE V :
Overall Assessment 2f Nonproczdural Languages
Excellant Good Adequate Poor
Inplenentation 4 14 3 0
Training 10 11 0 0
Learnability 8 " 2 0
Documentation 11+ 7 3 0
Vendor Support 7 13 1 0
Hardware/Support 19 2 0 0 t
Conversion i
{
Security/Access 2 4 15 0 ‘
Performance 17 ) 0 0
Imgrovabilit 15 6 1]
655: Satxsfaggion 0
Overall Assesswent 16 S : 0 0
L l
s« .s mentioned eaclier, the quality aand content 0f the
docuzern“ation 1g excellent] nodeveI, user compiaints
over the accessiblity and physical iayout 2% £he
inforaation indicates that there is rdoca for iaprovesent. |
- ]
Computer resource efficiency is important, bu+ is
becoming *he subdect of increasinpyly less corncern. I+ is

obvious from a review of the price lis*s ir Appendices D and
G that +he nonprocedural langquages <+hemselves do nct come
cheaply. The acguisition of the nonprocedural product is an
int=ernal 3ccision that s2ach organization mus* make, weighing
programmer time, salaries, project priorisies, availability
of both programmers and nonprogrammers, computer capacity
and costs, and training time and expanses.
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Secondly, alt hough laraaly aimzd a4t -hz nontechnical isev

¢T ncnprogrammer, many of the expsrisnced programmsrs in

ths2 organizations are actually <che ficst to use <hs

T

nonprocedural languages. With their pewly developed skills,
tha programmers become the resident 2xper*ts or counselers,
and can hopefully avoid or more =sasily correct any problams
encountered by the rnonprayjyrammer users. This prac*ice is

debatable as many experts claim that “he nonprogramm<r has
the advarntage over programmers in *hs use of *he NPLs.

The mest 2fficien* user o0f the na>2orocedural l=' yage
is one who has never writtern COBCL [Ref. 32: g
Despite +his belief, it 1= fel* +hat experienced

»

praogrammers have a be%ter understanding of what “he langu

Ww

g
is doing, and can mor2 =2asily grasp the idiosyncracies of

H

the language tha* +the nonprogramm=:s would not pick up.
Althcugh the NPIs were cizarly designed Zfco nénp:ogrammers
0 use for simple da*a 2antry and c2+risval, uodating, ad hoc
quaries, and repcrt generatiorn, which makes up the majo:itv
of data processing, the practice of 1lm1:1ng nonprogramme
usage until the rrogrammers and analys< have a grip or it,
appears to have a scund basis.

The +hird itsm <Is the expectations that organizations
have of of the NPLs. Because of th2 simplicity and ease of
use of the NPL, many expect overnigh%* resul+s. They lcse
sight of <the need for complete %*raining and the value of
user experience. The 2xpectation of premature benefits
often times leads tc user frustratisn. Also overlooked is
the fact that +o construct incra2asingly complex programs
requires as much if not more knowleldge of “he langquage %than
a 3GL would require.
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With currant 4GLs, programming complexizy rises exponen-
tially wih pregduc* complexity, .,ahd +¢c De functignal a=
the upper ievels rsquiies a_consids-able amount oI Kacw-
ledge and experiernce [Ref. 29: p. 120].

Despite the expectations that the NPLs will provide over-
night sersations, there is a "learning curve' that mus* be
taken in*o account., The b2nefits 2f the system may be real-
ized fairly rapidly, but they are not instan*aneous.

Fourth, users of the nonprocedural languages agree tha+
thair productivity has improved because of *he 1language
usage. The degree of improvement 2xpsrienced is as variabls
as “he reasons for basing the incrszaszes ii prcductivizy. Iz
fact, exact figqures on how much improvement has occurred is
impossible *o <calculate since companies have not collec=ed
any empirical data to form judg2msznts as to> the actual
improvement made. Instead they have relied upon subjective
managerial observations and estimations.

Fifth and 1last, thara are applica+<ions for which

nonprocedural lanquages are not the bast choice,

Computation inptensive work is n>% handled  well _(by
4GLlS)...Scientific 3GLs such_as TFIRTEAN should s3ill be
used, for heavy computational work. If an appilication
requires both character-crunchiny and number-crunching
write I+ in a 4GL, but _call the 3GL for computatzonai
work. [Ref. 29: p. 116]

Non procedural langquages are a powa2rful and extremely useful
alternative to much of today's applications programming, but
+they canno+, at this stage, completely replace third
generation languages.

Fourth generation applications development systems aim %o
fully integrate all wuser services ia a user friendly soft-
vare produc* which is easy to 1l2arn and use for the new
users and efficient and complate for the skilled
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professicnal. These applications 3avelopmen: svs*:zas are
the trerd for +he futura. Through <their wvarious and
numerous capabilities and the vendcrs' conmitment =0 adapt

the products to fit technological ani customer growth, the
non procedural languages can b=z ex:tremely valuable
productivity enbancment tools for +those organizations in
positions to justify their cost.

97

e . —— -




ARPENDIX A
RAMIS II USERS
Monsanto Company
Citibank

Lockheed Missile and Space

Insurance Corrporation of British Tolumbia

Southern Pacific Communica=ions

Advanced Micrcdevices

Federal Home loan Barnk of San Francisco

Litton Mellonics
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ARPENDIX B

BRANIS II TRAINING COSTS

Training Prices/Pees

Student days/year Cost/day
= 2004 - N 570 N
151-200 80
101-150 90
51-100 100
1-50 110

Oorganizations can contract in advance with RAMIS IT for
reduced rates.

On-gite courses at customers location is $1,100/day. The
cost for MPGSWIPT Courses is $S600/day.
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AREENDIX C
RAMIS II COURSES OPFERED

Preview of RAMIS II Release 2.2 (newest versicn)
Basic RAMIS II Reporting (for nonprogrammers)

Basic RAMIS II Reporting

Basic RAMIS II File Design and Rscords Management
Advanced RAMIS II File Design ani RecordsManagement
Advanced RAMIS IT Reporting

RAMIS II Designer's Workshop

Using RAMIS II Efficisn*ly

Advarced Repcer+ing Options

RAMIS IT Execu*tive

RAMIS IT Financial Planningy Option

Using Procedural lLanguages with RAMIS II

Describing INMS Files 20 RAMIS II

MPGSWIFT Applications Progqramminy (Advanced RAMIS II)
MPGSWIFT Sys+*ems Prograamning
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ARRPENDIX D

RAMIS II PACKAGE PRICES

Description

RAYIS II Basic Package
NPL for Report Preparation
and Records Manageaent
For a large CPU

(403el 65,155,4364% and lazger) 548,000
Por a MNedium CPU
{sodel 50,148,8331 and smxllen 24,000
Procedural lLanguage Interface 15,500
Copaunications Interface
{c1Cs,2Ts5511,G0TS,ICCP,INS/DC,

ROSCOE/RTS ,TS0O, YN/CHS) 14,500 (EACH)
Operating Systeas Interfacs
(P0S/VS,DOS/VYSE, VS ,Q5,TN/CHS,

vs) 5,500 (2acH)
High Resolution Graphics 8,500
Usage Accounting 2,500
Pinancial Planning (DFO) 7,500
GRAPH 3,500
Exacutive 10,000
APL Interface 8,000
Interactive Request
Bodification N0 CHARGE
IR /Extended 3,500
Extesnal Pile Interface 6,500
Autosatic Interface 6,500 (EACH)
(to ADABAS,DL/%, IDBS, s
I1s,TOTAL)

Read 0S/DOS 6,500
101

Sinjle paysment

Mont hly Payaent
Annual Rental

B ER D RS SR PN ERPTEER R RN RD R CART @ PBa .S oSS

$1250

%
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625
405

380 (2ACH)

145 (BACH)
228

65

195

95
260

210

SLLLC2 S —
98
170

170 (EACH)
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APPENDIX E
POCUS USERS
City of Fresno, California
American President Shipping Lines
Holbrook Znterprises
UCLA Computer Center
Blue Cross of Washington and Alaska
ESL Inceorpo-ated
Pirst Interstate Services
Guy F. Atkinson Company
lamb~-Westcn, Iacorporated
1LDS Church
Rolm Corporation
San+a Fe In*ernational Corporation

Syntex Incorporated
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AREPENDIX E

FOCUS TRAINING COURSES AND FEE SCHEDULE

Course 101 Flle Descriptior and Maintenance 1 Day 3125

Course 1013 Basic Report Preparatioa 2 Days $265

Course 105 Timesharing Workshop 1 Day $125

Course 107  Basic Report Preparation 1 Day $ 60
Course 102 Basic Report Preparatioa 2 Days $265

Course 104 File Descriptior and Maintenance 1 Day $125

course 106 Timesharing Workshop 1 Day 3125

Course 108 Basic Repor: Preparatioa o 1 Day_ $ 60

For Managecs

Course 201 Advanced Techniques Workshop 2 Days $250

Course 202 What's Nev ia FOCUS 1 pay 3125

Course 203 FOCUS Internals 2 Days $380

Course 301 Decisica Support 1 pay $125

Course 302 Host Languaga Interface 1 Day $128

Course 101/104 provides the basic training neaded to create
and saintain POCUS databases. Singla path, sulti-path and
netvork structures, £ils saintenancs facilities and tech-
niques are covered,

Course 102/103 covers the basicz elesencs of report
praparation requests, including data <zetrieval, sortiag,
record screening, format con%rol and calculations.

Course 105/106 provides & vorkshop utilizing basic POCUS and
tineshazing commands to give rev POCUS users hands on expec-
ience within the CHNS and ISO envirsnaents.
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Course 107/108 gives Ccoaprehensiva overview cf Focus
reporting capabilities including FOCUS graphics, report
forsatting, data cetriaval ard calculatioesns,

Course 201 provides 2 problea solving workshop using
advancedFPOCUS techrn techniques for building applications on
data types, thelr relacionships, and repor:s to be produced.
Trese *echniques and concepts not r2adily available in *he
POCUS Users Manual.

Course 202 is designed to> provide axperienced FOCIS users
vith a periodic update of the latest enhancemeats to POCUS.

Course 203 is designed to give axpariarced FOCUS users
insight into the essenzial internal operations of FOCUS,
includirg structures, razlationship of segments, use and
naintenance of indexes, sd>reing, and logical vs. physical
£ile traversals,

Course 301 presents a3 advanpcead features of FOCUS
reporting, dialogue control graphics, statistical capabili-
ties and their use as a dacision support tool.

Courses 101, 103, 105 aa3 107 are lesigned fcr experienced
coaputer users, approximataely one year prograasing experi-
ence; Course 102, 104, 106 and 1)8 are Jdasigned for new
ccRputer users. Both sajuernces arz intended o be taken
sequentially. The ramainder of the courses are designed for
ugsers wi*h a vorking knovladge of POZUS.

sBased on ainiaus charge of $900 for first fifteen students.
Course offered on site only,
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ARRENDIX G
FOCUS PACKAGE PRICES

-3 INFORMATION BUILDERS, INC.

VERSIONS
VM/370 CMS .
180/08/VS/MVS/CICS February 1, 1982
FOCUS FEE SCHEDULE

Onetime Monthly
TEM License license
BASIC SYSTEM
FOCUS Report Generator and Diclogue $43.000 $1.470
Manager for Reporting from FOCUS ‘
and/or extermnac files

FOCUS Data Mancgement, Transaction $23.000 . §510
Processor and interactive File Scanner

OPTIONAL FEATURES .
FOCUS Host Language interface $8,500 $210

-FOCUS Statistical Analysis Pockoge $6.500 5480
FOCUS Graph Subsystem 58,500 $210
Modell!ng Longuage for Financiol Reports $8.500 $240
FIDEL (CRT Dota Entry Language) $5.500 $150
TED (Tiny Egifor) for Ecting from within FOCUS $2,000 us
Cantral Data 8ase Contiol for Simultanecus Users $8.500 / s240
CP/Assistinstaitction Option $2,500 %5
FOCUS/APL (VS/APL use of FOCUS files) $6.000 $250
OPTIONAL DATA INTERFACES

IS inferfce 10 report from IMS flies $8.500 $240
1DMS interface to report from IDMS files $8.500 $240
TOTAL inferface fo report from TOTAL fles $8.500  s240
ADABAS infarface (o repart fiorm ADABAS fles $8.500 $240
OPTIONAL COMMUNICATIONS INTERFACES

S wan o
o Ot FOSLS s M DC. 18,50 240
FOCUS/CMS 1o FOCUS/OS Bridge $2,000 560
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INFORMATION BUILDERS, INC.

FOCUS FEE SCHEDULE February 4. 1982
TRAINING
« With the moenthly license, an application specialist is provided for three days fo
conduct 3 training program.

With the onetime license. an application speciaiist is provided for ten acys for
both opplication consuiting and fraining.

» Reguicrly scheduled courses conducted ot 181 sites are $125 per student per day.

* Additionat education conducted on the customer's Dremises may be obtained at the
rate of $900 per day for up to 1§ aftendses plus $3C cer additional antenciee over 15,

« Out of pocket expenses are charged as incurted tor onsite supront and education.

USER MANUALS

* With the monthly license., five manuals are provided at no cost.
Ten User Manuais are provided tree with the onetirne license.
Additional Users Manuals are 59 00 per set plus shipping.
Query Language Primers are $6 plus postage.
Quick Reference Guides are 52.50 ecch (ordered in quontities of S

ANNUAL ENHANCEMENTS AND MAINTENANCE

* Tha Onetime License fee includes the first year of maintenconce and enhancements..
After the first vear, enhancements ana maintenance are optionatl and are 10% of the
current onetime fee.

* The Monthly License fee includes ail enhancements and maintenance.

MONTHLY LICENSE CCNVERSION

+ One haif of the most iecent 12 Monthiy License fees paid can be applied towards a
Onetime License.

USAGE
* The in-house licanse of FOCUS is for use at computer centers either wholly owned
by Licensee or at least 50% owned by Licensee.
ADDITIONAL SYSTEMS

* Aaditional FOCUS systems for use on more than one CPU in North America conbe
obtaned at a reduction from the singie CPU license fee If cbtained within @ 24 month period.
2nd systern — 50% of single CPU fee
3rdt system or more — 40% of single CPU fee

MONTHLY LICENSE PERIOD
* The Monthly License is for @ one yeor period, but may be cancetled by the
Ucensee at any time upon 30 doys notice.
THREE MONTH TRIAL PERIOD -

* Monthly License fees are charged for 3 months. If in thé fourth monin the system
is purchased, 100% of the triai period fees are applied towaras curcncse.
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2)
b)
<)
a)
e)

)

9)

1)
k)

1)

2)
b)

<)

ARPENDIX H

——

RESEARCH QUEBSTIONAIRE

When was the system installaqd?

Why was this ons chosen?

What others did ycu considsc?

How marny recple use it?

How mary car us2 i+ a+ *he s2me *ime?

How many people irn %the to%3l organizaticn?

Is orocessing done for any subsidiaries/dependen=
organizazicns? If sz, what is the nature cf *he

processiag?

Wha*+ percentage 5f Iinformaticn processing is
accomplished using FICUS/RAMIS II?

How long did it take you %> ge* in*o full swing?
What level(s) in the organiza+tion usce i+?

Did you ul“ima+2ly require less manpower?

2. TIzazaipg

What training was done?
How much time was devoted to i+?

Was it vendor provided?
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k)

Did vou choose 3 blanke* or per person Ta-=s3?
How many people were trainz4?
What follow-up and/or refrasher +«raining is done?

What about new beginners?
{(in-house or vendor trainel)

What future training plans 4o you have?

What manuals, resident experts are readily
available to tha users?

Was “here any work backlog while in *he
startup phase?

Was there a neei for temporary hiring while in

the stac<-up phase?
i) How many?
i3y How long w2re they employed?

13i) +Wha* were they doing?

Learrabilit

a) Have you €fcund high retainability?

b) Were vendor estima*es of training time accurate?

Off by how much?

¢) Do user errors present a significant problem?

Rocumeptation

a) -How do you rate the quality of vendor documentation?

by Is the documentation easy t2 unders=and?

¢) Are all relevant ma+ters covered?

d) dow abcut user complaints over the Accumentation?

108
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2)

Do the uyusers r2fer %0 +the dacuamentation whan -he

~2ed help?

¥Yendor Suppor:

a1e?

Did the vendor iszlivar on *
Has the system parformed as expected?
Vendor hot line

i) Have you used i+?

iiy How often?

iij) Whet has b2en the sp2=24 of the rasponse?

iv) What has ba2enr *he acsuracy of “he rasponse?

Hardwaze Support/Canvezsior

a) Did you require any extra hardware %o suppoc+
the system?

t) Did you requice nore memdory? How much stcraje
dces i+ use?

¢) Weore ary hardwar2 cecnversisns necessary?

d) Wwhat hest languages ic you 2mploy?

Security/Access

2) What security msasurzs are in effec*+ to control
access?

b) How is data protacted from unauthorized
change/loss ?

c) Who can change the databasa?

d) Backup
i) Vhat backup measures 30 you use?
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ii)

iild)

How of*en is %“he backuar updat24?

How often has i+t bzen necessary to use <he backup?

Performance

a)

k)
c)

d)

(1}
'

th
-

a)
r)
&3]
1)

k)

Wha*t changes ar2 possibls 2nd arz2 they visibhle +to

+he user?

How well can th2 laaguage con*rol *he compu+er?

How "structurad" is i+?

Library

1

iv)

Do you write your own programs or ar

How large is *he library?
How useful is it?
Lo you sxpect to add to i+?

How much and how fast?

Y]

they canned?

Do you use a timasharing, nuliip-ogoaamiag

ervironmen+?

Do you use batch or real<imes processing or both?

What

is the systzm's reliability?

Did you need to do0 any dabuaging?

D¢ you use sta*ic or dynamic memory?

Do you have programmars working for ysu?

ImprovabllitysUssr Satisfactizn

2) Would you say that it is an Inmprovement over your

previous systee?

b) Did you experience any sigaificant user resis<ance?
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General

3) Did you receive any tailor-made feztures?

b) Did you purchasz any options? Which ones?

c) Have ycu fcund them useful?

d) Have ycu fcund 2ny featurss *o be uselass or less
usable than you had anticipated? Which ones?

€) What are t+he most used features?

f) Wha+ are *he moszt error prone featurss?

g) Wha* improvements would yoa like to s=ze?

h) Have ycu axperianced any probleas with main=spancs
oZ the sysiem?

Overall Assessmen:

a) Has productivity improveil?

n) what performancz msasures have vou usad %o dzaduce
+his?

¢) Does the systam meet/fall short/exceed your
organizaticns raquirsments?

d) Were any feasibility studizs conducted, including
cost/benefits analyses, prior to acgquisition?

Apy addit jonal coammants?
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