SISU har tagit modellering som medel fér
att driva utveckling av organisationen. Vid
SISUs och ISVis internat i april
modellerade styrelserna SISUs mal och
medel , problem och atgérder.

Vid SISUs sedvanliga internkonferens i

slutet av maj arbetade vi igenom en férsita
vdnda av modeller fér mal och verksamhet
inom de omraden SISU verkar inom.
Bilden visar stdrre delen av SISUs
personal vid genomgang av KBS-
omréadets modell, som presenterades av
Sten-Erik Ohlund.
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Inledaren

CASES8?9

Broslagning och perspektiv blev
resultatet av den lange och mycket
forberedda CASE89-konferensen.
Ett av syftena for SISUs verksam-
het &r att sld broar mellan praktik
och forskning. Dérfor var det gla-
djande att bade féreldsare och del-
tagare representerade en god for-
delning mellan praktiker och for-
skare. Totaltsamlade CASE89 strax
under 300 deltagande medrdknat
50-talet foreldsare.

Perspektiv internationellt gavs
genom

att |

ten av foreldsarna kom fran utlan-
det. Ett tidsmdssigt perspektiv fick
man genom foredrag fran dagens
praktik via industrins och leveran-
térernas utveckling till forskning-
ens mera ldngsiktiga verksamhet.

CAISE90 - 8--10 maj 1990
The second Nordic Conference on
Advanced information Systems
Engineering, 8 - 10 maj 1990 i Elec-
trum i Kista. Programkommitténs
ordférandedr professor Arne Solv-
berg frdn Trondheims Tekniska
Hégskola och SINTEF.

IAS-89
Modellering var tema fordrets IAS-
konferens som rapporteras i kom-

ungefdr half- |

mande informa.

Publikationer

Tva rapporter har just distribue-
rats till kontaktpersonerna. I SISU |
rapport nr 3/88 redovisar Tapani |
Kinnula och Jalal Matini "En ex-
perimentell studie av CASE-
verktygen Deft och IEW/
WS. Tapanis féredrag pa
CASES89, som dterges
idetta nr av infor-
ma, grundar
sig pa
den

ex-
peri-
mentella
studien.

StigJohanssonda Vol-
vo Personvagnar, nuSISU
i Goteborg redovisar i SISU
rapport nr 4/88 erfarenheter fran |
arbetet med "RAMATIC pa Volvo
Personvagnar" inom VDDS-pro-
jektets ram.

Missade du CASES89, sa finns ett
litet antal av konferensdokumen-
tationen (ca 700 sidor) hos oss.

Behover du férklara vad modelle-
ring ar for ndgon t ex i utbildnings-
sammanhang?- Vi har ett hjalpme-
del for detta! Broschyren "koncep-
tuell modellering" forklarar pd ett
mycket pedagogiskt sdtt vad och
varfér. Den ar gjord for att anvén-
das. Provexemplar ar fritt.

Nya intressenter
Forsvarets Materielverk med Bar-
bara Hedlund samt Vigverket
med Bjorn Oresand som kontakt-
personer, hélsar vi hjartligt valkom-
na till ISVI- och SISU-samverkan!

Nya ansikten
péa SISU

Monika Korinek, péa
bilden, kommer fran sys-
temvetenskaplig linjei Upp-
sala och arbetar nu inom SISUs
omrade KBS.

Clary Sundblad liksom Marianne
Jannings samt Stig Berild kom-
mer ndrmast frdn Infocon. Clary
och Marianne arbetar inom SISUs
omrade Modellerochmetoder. Stig
haller bl a i kompetensnétet Objek-
torienterad systemutveckling,
KOS.

Ulf Persson, arbetar i Espritpro-
jektet Tempora.

Jonas Olsson och Per Bergsten
kommer frén konsultverksamhet
och forstarker SISUs omrade CASE
i Goteborg.
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Lars-Erik Dahigren, SAF, pekar pa fraigan om
hur STU skall utnyttja SISU fér Bjorn Nilsson,

SISUs styrelse och ISVIs styrelse
har gemensamt arbetat med SISUs
mél och problem samt indikerat
atgarder och omraden for tgarder
vid ett internat i april. SISUs perso-
nal har arbetat med SISUs mal,
problem samt indikerat dtgarder
och omraden for dtgdrder inomde
olika omrdden institutet dr verk-
samt. - En verkningsfull process
har kommit igdng med modelle-
ring som medel for processen, som
dnnu bara ar inne i sitt forsta steg.

Bilden till héger: fr. v. Orjan Odelhég, Data
Logic, Hans Holmberg, Telub Teknik (med
ryggen mot kameran, John Fiirstenbach,
Stockholms universitet samt Lars-Ake
Johansson, SISU i modelleringstagen.

Staftan Westerberg, Digital och Erik Knudsen,
SISU i lyssnartagen.

Henry Samuelsson, Televerket ADB-service
| och Christer Dahigren, Ericsson/IT-plan.

Styrelser modellerar SISU

Fr. v. Henry Samuelsson, Televerket ADB-service i modellering med Marianne Sindler, SISU,
Bengt Carlefall, ADB-kontoret i Géteborg, Inge Dahlberg, Unisys och Barbro Atlestam, STU.
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SISU modellerar SISU

Omradet KBS presenteras av Sten-Erik
Ohlund (th. i bild) foér fr. v. Bjorn Nilsson,
Rolf Wohed, Jan Ljungberg, Tapani Kinnula,
Lars-Ake Johansson, Erik Knudsen, Benkt
Wangler som sitter, Peter Rosengren, UIf
Persson, Stig Johansson och Marianne
Janning.

Nedan: Mats R. Gustafsson, Jonas Oisson,
Ulf Persson, Roland Dahl och Lars- Ake
Johansson modellerar omradet CASE.

Tapani Kinnula, Jan Ljungberg, UIf Persson
och Sten-Erik Ohlund pé "vernissage".

Vivillockséklistra! - Ann-Charlotte Eriksson,
Benkt Wangler, Stig Johansson och Hans
Willars vid "Modell och metod"-omradets
modell.

Ar detta verkligen SISUs modell? - Bjorn Nilsson och Hans Willars.
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| 5 CASE89

CASE89:

kulturer

1n.

Flickkoren var endel av operation
dagsverke, da elever fran landets
hogstadie- och gymnasieskolor
samlar in pengar till ndgot behjar-
tansvart andamadl. I dr gallde det
skolor i Uganda.

Det internationella perspekti-
vet var dven i Ovrigt ndrvarande
pd CASES89, dven om det mest
handlade om den industrialisera-
de vistvérlden. Under tre dagar
kunde konferensdeltagarna lyss-
na pd 40-talet féredragav forskare
och praktiker frantolvlander, eller
besoka utstdllningen dér ett tiotal
foretag visade upp sina CASE-
produkter.

P& programmet stod saval pre-
sentationer av forskningsron och
teoretiska modeller som redovis-
ningav praktiska erfarenheter. Ett
av syftena med konferensen var
namligen att skapa kontakter mel-
lan forskning och ndringsliv.

Franskt om

konservativa verktyg
Inledningstalare var Colette Ro-
land, professor pd Sorbonne-uni-
versitetet i Paris.

Uti var hage, dér vixa bla bar...

Under eftermiddagskaffet dok plotsligt en flickkor
upp pa en av broarna 6ver Electrums luftiga ljusgard.
Svenska folkvisorklingade mellan glasytorna, till kon-
ferensgdsternas tydliga fortjusning.

Sangen var ett ovintat inslag. Men i 6vrigt 16pte det
mesta programenligt pd CASE89, den forsta nordiska
konferensen om datorstodd systemutveckling. Drygt
200 deltagare kunde arrangorerna SISU och SSI rakna

-Forsta generationens CASE-
verktyg dr mycket konservativa,
sade hon.

Detta géallde framst de metoder
som dagens CASE-verktyg bygger
pa. Enligt Rolland begrénsas valet
av metoder tillatt gélla sidanasom
anvants i minst tio ar, vilket bl a
medfor en konstlad distinktion
mellan passiva och aktiva kompo-
nenter (data respektive processer
eller handelser). Hon ansdg ocksa
att dagens verktyg mer ger stéd for
att registrera och dokumentera
systemdesign dn for designproces-
sen i sig, en dsikt som for Ovrigt
delades av flera talare.

Basen for framtidens modelle-

ring, menade Rolland, mdste vara
objektorientering och Al-teknik,
s k artificiell intelligens. Design-
processen maste formaliseras, ett
omrade dér expertsystem kan vara
till hjélp. En idé som befinner sig i
ett mycket tidigt skede &r ocksa ut-
vecklingsverktyg som kan ldra av
tidigare utvecklade system, och
dteranvdnda kunskap vid nyut-
veckling.

Foredrag och flickkor
byggde broar mellan

av Lottie Eriksson

Brittiskt om

branschens brister

Flera talare betonade att databran-
schen maste utvecklas fran att vara
teknikorienterad till att ha kunska-
per om den verksamhet dér tekni-
ken anvidnds. En av dem var Mi-
chael A Kingsbury, vars asikter
grundar sig pd mer &n trettio ars
erfarenhet av den brittiska data-
branschen. Han karakteriserade
branschen som “fylld av teknologi
men med ytterst litet visdom”, och
liknade systemutvecklarna vid
ingenjorer pa 1880-talet.

-For 21 ar sedan myntades be-
greppet “software engineering”,
sade han. De problem som definie-
rades dd var att system levererades
fér sent, blev for dyra och inte till-
godosdg kundernas behov. Det ar
fortfarande giltigt.

Enligt Kingsbury saknar data-
branschen kvalitetskultur. Man
koncentrerar sig pa verktyg och
teknik, utan att ha klart for sig vad
de system man utvecklar skall
anvandas till. En av de stora bri-
sternaansdg han varaattbranschen
tillfors for litet kunskap utifran. De
flesta nyrekryterade dr unga méan-
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niskor som kommer direkt fran
universitet eller hogskolor, och
cheferna har ofta erfarenhet enbart
fran databranschen.

Kingsbury lade fram ndgra for-
slag till dtgérder for att komma
tillritta med problemen, bl a att
system for kvalitetskontroll skulle
inféras pa universitet och hdgsko-
lor. Han uppmanade ocksa data-
vérlden att studera hurandra bran-
scher hanterar ledarskaps- och
kvalitetsfragor, liksom att titta pa
hur systemutveckling bedrivs i
andra kulturer &n den vésteuro-
peiska eller den nordamerikanska.
Ett omrdde som kraver forskning
ar likasa hur systemdesign skall
kunna beskrivas pa ett sidant sitt
att systemutvecklare kan jamféra
och dra lirdom av vad som gjorts
tidigare.

Belgiskt om framtiden
Aven Franz van Assche frdn James
Martin Associates i Belgien anknot
till kvalitetsaspekter.

-Med hjdlp av verktyg som 4GL,
kodgeneratorer etc utvecklar vi
fortfarande opdlitliga system -men
mycket snabbare, sade han.

En framtida effekt av CASE-
teknologin kan vara att fardiga
system littare kan anpassas till

Er tillfillen till mSten och samtal. Hir i Electrums glasgata.

kundens specifika behov.

-Idag star valet mellan system-
paket eller ett skriddarsytt system,
sade Franz van Assche. Med CASE
kan distinktionen komma att blek-
na. Leverantdren kan ha t ex ett
ordersystem med ett inbyggt
CASE-verktyg, sd systemet enkelt
kan anpassas.

Han f6rutspadde ocksd en stark
utveckling av arbetsstationer, med
grafiska inslag som fonster, sym-
boler etc.

Objektorienterade databaser
ndmndes av flera talare som ett
givetinslag i framtidens systemut-
veckling.

-Objektorienterade databaser
finns pd marknaden, men &r dnnu
inte tillrackligt effektiva, sade van
Assche. De befinner sig i ungefir
samma skede som relationsdata-
baser gjorde f6r 10-15 &r sedan.

Text och bild i skén
forening

Hur datorn kommunicerar med de
manniskor som anvander den blir
allt viktigare. Dar kan datafolket
dranyttaavdenkunskapsom finns
samlad i den grafiska branschen,
som har ldng erfarenhet av att pre-
sentera information s att den blir
latt att tolka och forsta. Anita Kol-
lerbaur och Thomas Larnhed fran

Stockholms universitet talade om
hur lexivisuella granssnitt kan for-
bittra kommunikationen mellan
ménniska och maskin.

Lexivisuell presentation bygger
pd ett ndra samspel mellan bild och
text. Tekniken dr idag vanlig i tid-
ningar, uppslagsverk, skolbécker
osv. Men den anvidnds ocksd i
manga andra sammanhang. Ett
exempel som Kollerbaur och Larn-
hed visade var den for alla sven-
skar vdlkdnda broschyren “Dags
attdeklarera”. Pd senaredrharden
innehdllit en lexivision som visar
hur sammanstéllningen pa dekla-
rationsblankettens forsta sida skall
fyllas i. Med hjdlp av grafiska
symboler som pilar, rutor etc kan
ldsaren snabbt se frén vilken av de
Ovriga tre sidorna en viss uppgift
skall hémtas, eller fa en férklaring
pa vad som skall std i en viss ruta.

Att anvdnda lexivisioner i data-
systemmedf6r naturligtvis speciel-
la problem, inte minst beroende pa
den begrénsade ytan. Men med
hjdlpmedel som fonster, symboler
och bldddringsfunktion gar det att
dstadkomma skdrmbilder som
bade ger 6verblick, sétter in detal-
jerad information i sitt samman-
hang och hjilper anvéndaren att
halla reda pd var i systemet han/
hon befinner sig.
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Simon Holloway fick to
| respektive féredrag.

For att fa basta resultat bor na-
turligtvis de lexivisuella principer-
na beaktas redan under systemut-
vecklingen. Men det gar ocksa att
forbattra befintliga applikationer
utan alltfor stora ingrepp. Det visa-
de Anita Kollerbaur och Thomas
Larnhed med exempel fran ordbe-
handlingsprogrammet MS Word,
dér deras forskargrupp gjort alter-
nativa forslag till layout av ndgra
skdarmbilder.

Teknisk skribent
nodvandig
Det finns fler faktorer som dr vikti-
ga for hur manniskor uppfattar ett
datasystem. Nagot som systemut-
vecklarna ofta saknar stod for dr
utformningen av dokumentation
for slutanvdandare. ABB Data har
satsat pd att forbdttra just doku-
| mentationen, i ett projekt som Lars
Hemingstam pa Kreativ Systemut-
veckling berdttade om. Ettav insla-
gen 4r professionella skribenter.
-Att ta fram dokumentation ar
ett heltidsjobb for en specialist, sade
Lars Hemingstam. P4 ABB Data
finns idag 6-8 personer som arbe-
tar specifikt med dokumentation.
Andra inslag dr standardiserad

oteringen nér det giller deltagarnas beddmning av vérdet av
(foto: Petter Nylander)

layout och struktur pd dokumen-
tation, liksom datorstéd som gor
det mojligt att automatiskt plocka
in skdrmbilder och rapporter fran
applikationen eller att hdmta falt-
beskrivningar frdn en katalog.

Dokumentationsarbetet l6per
parallellt med systemutveckling-
en. Den tekniske skribenten arbe-
tar tillsammans med en referens-
grupp, som godkénner eller fore-
sldr andringar i texterna. I refe-
rensgruppen ingdrsaval slutanvan-
dare som systemutvecklare.

Svensk miljonsatsning
Praktiska erfarenheter redovisade
ocksd Goran Lustig och Sven Ers-
son. Deberdttade om Spadabs sats-
ning inom CASE-omrddet, som
berdknas kosta minst 25 miljoner
kronor.

-Vi rdknar med en trettiopro-
centig produktivitetshéjning, sade
Goran Lustig. Och det &r en myck-
et forsiktig uppskattning.

Spadabinledde CASE-satsning-
en for ungefdr ett ar sedan, och har
identifierat ndgra faktorer som
krévs for en lyckad CASE-anvand-
ning. Attinte dndra foretagetslang-
siktiga strategi for att passa det

verktyg som valts dr en sddan fak-
tor. En annan, som kan tyckas
motsdga den forsta, dr att se 6ver
och om nédvéndigt anpassa syste-
mutvecklingsprocessen. For fram-
tida utveckling behdvs dessutom
en gemensam databas dar verktyg
fran olika leverantérer kan sam-
existera.

Sist, men langtifrAn minst, krdvs
utbildning for bade systemutveck-
lare och anvandare. Utbildning
svarar for den storsta delen av
projektets totalkostnad.

-Ungefdr hélften av var perso-
nal &r programmerare, sade Goran
Lustig. Deskall véxa fran program-
merare till systemanalytiker, och
det tar ar.

Liknande tankegédngar framfor-
de Simon Holloway frén konsult-
firman DCE i London.

-Vid sekelskiftet tror jag inte att
det finns mdnga programmerare
kvar, sade han. Det vi vill ha frdn
nyutbildade &r inte langre logik
och férmagan att skriva program i
ett visst sprék. Vibehover folk som
kan analysera och l6sa afférs- och
verksamhetsproblem.

Iderikt men obestamt
fran IBM

Miles Welter hade kommit frén
USA for att berdtta om IBM:s tank-
arruntsystemutveckling. Hansade
att IBM:s ambition ar att knyta
samma metoder och verktyg inom |
en gemensam ram. Grunden for |
detta skall vara en databas ("repo-
sitory”) som gor det mojligt for
verktyg fran flera leverantorer att
samverka. For systemutvecklaren
skall granssnittet vara utformat pa
samma satt oavsett vilket verktyg
han arbetar med.

Néagotklart besked om nédrdetta
kan bli verklighet fick dock inte
&horarna. Welters skisserade en
kedja av produkter, och sade att
den totala funktionaliteten kunde
bli tillgénglig i begransad omfatt-
ning inom tva &r efter det att den
forsta produkten lanserats.
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CASE tools in an IRM environment

CASE tools in an IRM
enwronmeni

Detvasenaste dren har
Vigverket satsat mer dn
400 miljoner kronor pa
att bygga upp en distri-
buerad datastruktur. I sitt
foredrag pa CASES89 re-
dogjorde Jaro Potucek for
Viagverkets syn pa infor-
mationshantering och
planer pa CASE-anvidnd-
ning. Vi publicerar hir
foredraget i sin helhet.

av Jaro Potucek,
Viagverket

Viagverket (Swedish National | SNRA’s decentralized organiza- One of the standards for ge-
Road Administration, SNRA) is | tion is acheived by a corporate | neral software is the so-called
a decentralized organization | data policy, issued by the Direc- | System Development System
with a number of regional units | tor General, and completed by a | (SDS), an integrated EDP tool
sharing many similarities. EDP | set of steering instruments. The | for system developers. SDS
support shall enable an efficient | steering instruments are: supports also the initial stages
information supply throughout | * common structures (for data, | of system development and the
the entire organization through | business functions, hardware, | methods used in them. This
widespread usage of common data storage, applications) means that SDS must include
data. Data includes both data | * standard methods (for model- | CASE tools. CASE tools in an
structurable in tables as well as | ling, security, systemdevelop- | IRM environment means that

different documents. Data is ment) CASE tools are not longer exclu-
considered to be an integrated | * standards for hardware and | sive tools for professional sy-
corporate resource requiring ad- general software stem developers. CASE tools are

ministration. IRM (Information | * information administration | used for description of all types
Resource Management) in functions on different levels. | of structures related to informa-
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tion handling. It means data
structures, business functions
structures, EDP equipment struc-
ture and program system struc-
ture (data storages and applica-
tions).

The structure descriptions are
needed by user groups which
are not EDP professionals. In-
formation administrators use
them for description of informa-
tion effects of business planning,
system administrators use them
for different tasks in system
administration (maintenance,
planning, user support), and last
but notleast, end users use them
for information retrieval.

Integration of information
handling into business opera-
tions means that in the future
we can also expect direct usage
of these structure descriptions
in all kinds of business develop-
ment. We have identified three
essential demands regarding
integration:

* integration between different
types of structures

* integration between CASE and
other development tools

*integration between CASE and
applications in operation.

We have also identified three

levels of functionality of CASE

tools:

* documentation

* documentation + retrieval

* documentation + retrieval +
different controls.

Today, we meet the common
conflict between vast expecta-
tions on CASE tools and their
modest functionality. Neverthe-
less, we will start now with
simple CASE tools, but use the-
min a flexible way. The further
development will take us closer
to our vision. During the time,
we expect to be forced to move
our structures between different
tools several times.

SNRA Policy for
Information
Management

EDP within the SNRA is admi-
nistered through a general ove-
rall policy for the entire organi-
zation. This policy states the stra-
tegic goals for EDP support, the
steering prerequisites as well as
the strategy to be used.

The strategic goals can be ex-
pressed as an overall efficient
management of information for
the various operations; that is,
primary, supportive, and deve-
lopment. One basic prerequisite
for this is an efficient informa-
tionsupply;ie, correct, unambi-
guous data and documents av-
ailable for operational needs at
a reasonable cost. An efficient
information supply is promoted
by uniformity of concepts, data
and documents. Decisions on
uniformity must be related to

CASEtooIs in an IRM environment

the data structure and be based
on a survey of the various ope-
rations and their information
needs.

The mostimportant prerequi-
sites governing EDP support
consist of the positive opinion
of the human element, the de-
centralized organization, and the
areas of concentration indicated
by top management. The positi-
ve opinion of the human element
limits EDP as an aid in informa-
tion management and leads to
the following restrictions:

* EDP support shall not cause
any knowledge impoverish-
ment

* EDP support shall not lead to
increased isolation, work mo-
notony or infringe upon indi-
vidual integrity

* ergonomic factors shall also be
taken into consideration (i e,
health risks of different kind
shall be avoided).

The strategy firmly states that
information be treated and ad-
ministered as a strategic resour-
ce to ensure efficient informa-
tion supply. Every manager,
responsible for business opera-
tions, is also responsible for EDP
support to them. All people, |
involved in a business opera-
tion, are concerned with its de-
cision support including EDP.
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CASE tools in an IRM énironment

In the SNRA’s decentralized
organization the following stee-
ring instruments are used:

* common principles for infor-
mation management (hand-
ling of data and documents)

* structures for information
management and its compo-
nents

* standards for frequent com-
ponents (e g, EDP hardware
and general software) and
work methods

* organizational safeguards in
information administration
(IA functions).

Additionally, data storage and
applications supplied on request
of top management and used
throughout the entire organiza-
tion promote integration and
serve as steering instruments.

Furthermore, an efficient in-
formation supply requires com-
petent personnel with a positive
attitude. This can be achieved
through the following:

* users regard EDP as a natural
tool for their handling of in-
formation

* users are given the opportuni-
ty to participate in the deve-
lopment of EDP support in or-
der that their demands can be
taken into consideration

| *all personnel receive the infor-
mation and training necessa-
Xy
personnel whose work tasks
decrease or disappear comp-
letely are provided with the
training required to be able to
assume other tasks within the
organization. (This applies, for
example, to personnel invol-
ved in design drawing, data
registration or typing.)

*

Principles for Data and
Document Management

The backbone of information
management consists of how
data and documents are hand-
led; that is, the methods used to
ensure the production, storage,
distribution and access to them.
In effect, it requires that every
manager devote special atten-
tion totheadministration of data
and documents within his area
of supervision in accordance
with the SNRA policy on infor-
mation management as well as
other steering instruments.
One necessary prerequisite for
data to beable to be used throug-

houtthe organizationis thatope- |

rations, information needs, data
and other important phenome-
na are described in a way that is
structured, coherent and com-
parable. A consistent terminolo-
gy is necessary in order to achie-
ve this.

Concepts and data are regi- |

stered in a definitions dictiona-
ry available throughout the en-
tire organization. References
shall provide information as to
who is responsible for specific
data and where it can be obtai-
ned or ordered. Documents
concerning the entire organiza-
tion are to be listed in a referen-
cedatabaseavailabletoall SNRA
employees. The references shall
provide information as to who
is responsible for a specific do-
cument and where it can be ob-
tained or ordered.

Uniformity with Respect to
Data and Documents

COncepts, data and documents
shared in various operations
must have an unambiguous
common interpretation. This is
acheived through a decision on
uniformity establishing their
status and description. Decisions
concerning uniformity must be
related to descriptions of the
operations. Uniformity decisions
shall be made by every indivi-
dual manager for his/her parti-
cular area of operation.
Uniformity of concept, data
or document can include one or
several of the following:
* definitions of concepts, data or
documents
* storage of data or documents
* access to data or documents
* collection/production of data
or document.

Information
Management Structures

Information and operation
structures describe operations
and their information needs and
constitute steering instruments
forall information management.
Hardware and software confi-
gurations are particular steering
instruments for EDP support.
Administrative models were
produced originally for EDP
supported information manage-
ment but are being used more
and more for all operations.

PERSONAL

UTRUSTNING

YERKLIGHET
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Operation Descriptions
(Operation Structures and
Information Structures)

There are to be current desc-
riptions of all operations at the
SNRA. These operation descrip-
tions shall represent the collec-
tive views and accumulated
knowledge of all personnel in-
volved. Operation descriptions
shall be freely accessible to ev-
eryone concerned.

Operation descriptions from
different units shall be available
for comparison and compilation
into an overall picture. The ABC
method shall be used as a com-
mon descriptive method.

The operation descriptions
shall be produced gradually,
normally as a component in the
work on systems development
or organizational development.

It is always the manager in
charge of a certain area of opera-
tions who is responsible for the
factual content, quality and cur-
rent relevancy in the operation
description.

Operation descriptions shall
always constitute the basis for
both the development and ad-
ministration of EDP. This is
especially important in the de-
sign of the application structu-
res and data storage as well as
when making decisions on the
overall policy on concepts and
data. The operation descriptions
shall also be a natural tool in
operation management, organi-
zational development, internal
and external information and in

other contexts where data and |

documentation questions are in-
volved.

Computer Utility Structures
and Standards for EDP
Tools

In functional terms, the SNRA
has a uniform computer utility
structure. There should at all
times be a number of specified
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standards for EDP hardware and
general software (so-called EDP
tools) which together cover the
functional requirements of the
computer utilities structure in
the best possible way. Both the
purchase and development of
EDP hardware and software
follow these standards.

Program Systems Structure
(Structure for Data Storage
and Applications)

There is to be an established |
structure for SNRA data storage
and applications to which every
new or altered data storage or
application shall be connected.
A differentiation can be made
between general systems for eve-
rybody (termed office automa-
tion systems at the SNRA),
common data bases, and appli-
cations for specific users.

Structures for data storage are
based on a division of the total
data needs in the various subject
areas while taking into conside-
ration both the geographical |

aspects throughout the organi-
zation as well as the applica-
tions currently in use. The su-
bject areas are contained in the
information structure. The de-
sign and localization of the data
storage shall ensure both the pos-
sibility of an overall view and
data integrity, as well as storage
and access efficiency. The long-
term data needs within the orga-
nization determine the division
of data into logical data storage.
The extent of and physical loca-
lization of these is governed by
the actual applications.

The applications structures
are based on identifiable groups
or situations requiring EDP
support contained in the organi-
zational structure. General pro-
gram modules are developed for
frequent data process routines
to be used in all relevant appli-
cations.

10
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System Administration
Model and System
Development Model

At the SNRA we have defined
system administration as main-
tenance, user support (including
training, information and advi-
cing), follow-up and initializa-
tion of further development of a
system. System administration
model incorporates a specific
system development model.
Related to these models is a
description of the roles and res-
ponsibilities in the EDP opera-
tions. All EDP operations at the
SNRA must abide by these
models and role and responsibi-
lity descriptions. By the way, the
models are used also for other
types of resources than informa-
tion systems.

Standard Methods and
Standards for EDP Tools

At the SNRA there are stan-
dardized methods for both ope-
ration descriptions (the ABC
method) as well as for work con-
cerning EDP security. These will
be supplemented with standar-
dized methods for system deve-
lopment and other important
elements of systems administra-
tion.

Up until the present time the
ABC method has been used pri-
marily in system development
projects resulting in a couple of
hundred concept and flow
models. These models are cur-
rently documented in simple
Macintosh graphs (MacDraw).
The definitions will be included
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in a text data base and thereby
retrievable.

Within the EDP tools area
there are standards for:

* computers, including basic
software

* computer operations system
(aids and routines for compu-
ter operations)

* data communications

* work stations (including ter-
minals, personal computers,
printers, plotters)

* system development system
(aids and routines for system
development)

* office automation system (soft-
ware for general office routi-
nes).

These standards have been used
in Stage 1 of the SNRA compute-
rization program but are now
being supplemented to cover
future needs. The most impor-
tant supplements are concerned
with EDP support for computer
operations, ergonomics, work
stations with computing power,
graphic interface, more efficient
development tools and CASE
tools.

System Development
Sysfem

Both managers and users must
be given the opportunity to in-
fluence the EDP systems design
both during the developmental
as well as during the admini-
strative stage. This can basically
be accomplished in three ways:
as clients, as user advisors in
development projects or through
direct involvement in the deve-
lopment. User influcence will
depend on the type of system,
and on the extent of the deve-
lopment effort.

Development of extensive
complex systems will, in the fu-
ture, continue to be carried out
principally by specialists. In |
these cases the system develop-

SISU informa 88/2
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ment models and methods must
guarantee user influence. The
prime task of an efficient deve-
lopment system is to keep costs
down.

The development of less ex-
tensive systems or of supple-
ments to larger systems is car-
ried out advantageously by per-
sons whose experience has been
gained at the SNRA business
operations as well as in the field
of system development. Froman
EDP point of view, such people
are called “semi-professionals”
at the SNRA. They have acqui-
red their business competence
through their primary job, and
their system development com-
petence through 8-10 weeks of
formal training. This latter
competence is maintained and
further developed through using
such personnel 30-50% of their
working time to system deve-
lopment within their own speci-
fic area of operations. One ma-
jor added advantage of this is
the not having to wait for assi-
stance from the EDP departe-
ment.

Moreover, end users can per-
form simple developmental con-
tributions for themselves; they
can design and retain calcula-
tions, design reports using re-
port generators or diagram grap-
hics, or even create their own
applications with the aid of
application generators. The
advantages here are both the
| ability to adapt the system to
specific individual needs as well
as not having to wait for assi-
stance for trivial developmental
contributions.

In order to achieve this ideal
situation we need both open sy-
stems as well as development
system with tools for both pro-
fessionals, semi-professionals
and end users. The development
tools must be integrated in or-
der to get integrated applica-
tions. Training possibilities and
support functions must be link-

ed to the development system.
According to those needs we
have specified the so-called
System Development System
(SDS), an integrated EDP tool
forsystem developers. Thereare
three partly different versions
of SDS for different target
groups:

* SDS-pro for full-time
professional system de-
velopers (personnel
working mostly in the
EDP department. These
can also be external con-
sultants.)

*SDS- semi-pro for semi-
professional developers
(personnel  working
with system develop-
ment and maintenance
about 25-50% of their
time)

* SDS for end users re-
flecting the usage of OA-
tools (Office Automa-
tion) for system deve-
lopment.

Within the SNRA we work in an
integrated environment with
VMS mini computers from Digi-
tal and MS-DOS personal com-
puters from Nokia. The deve-
lopment system must therefore
incorporate tools for both these
environments. Both environ-
ments can co-operate in a single
application: the data base and
processing parts can be desig-
ned for the mini computer while
the user dialogueis designed for
the personal computer. The de-
velopment tool must then facili-
tatea flexible data exchange. De-
velopmental efficiency is favou-
red if integrated development
tools exist in both the mini

|

computer and the personal
computer.

The SDS is based on several
integrated tools for the imple-
mentation of major system de-
velopment functions working
under the operativesystem VMS:

* data dictionary (CDD)

* relational data base handler
(RDB)

* screen handler (TDMS)

* report generator (Datatrieve)

* graphical kernel system (GKS)

* programming languages
(COBOL, FORTRAN, JSP-CO-
BOL pre-compiler)

* end user tool Teamdata (perso-
nal data base, report genera-
tor, query language).

As a complement to these tools
wehavedeveloped a menu hand-
ler, an output handler and some
general program modules.

The SDS was further comple-
ted by several, to some extentin-
tegrated, specialized tools:

* personal data base / spread-
sheet / query language (Tea-
minfo)

* advanced statistical functions
and advanced business grap-
hics (SAS)

* text data base handler (TRIP,
TDBS/A1).

We have also specified some
other functions for which we
need to purchase or develop de-
velopment tools:

* application generator (4GL)

* graphical user interface (Win-

dows)
three-dimensional

(CAD)

* geographical information sy-
stem (GIS)

* road data base handler (our
own development).

*

design

SDS is supposed to support the
initial stages of system develop-
ment and the methods used in
them. This means that SDS must

12
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1. Selection. Ready July 1, 1989

* Production of requirement specifica-
tions for CASE tools and harmoni-
zation of these with conceivable
methods and requirement specifi- |
cations on EDP tools.

* Theoretical harmonization with the
market supply: Ramatic, Excelara-
tor, Programmers workbench, IEW,
Deft, Speedbuilder and any possi-
ble others.

* Rough selection.
* Practical tests on SNRA material.

2. Purchase and adaptation

(can be done gradually).
First version ready November 1, 1989.

‘ 3. First version operational.

‘ December 31, 1989.

Action Plan for the Acquisition of CASE Tools

The present course of action (the dates are preliminary)

include a CASE tool. Its most es- |
sential functions are an exten-
sion of both a data dictionary
and a modelling tool. The CASE
tool is supposed to be used for
system specification irrespecti-
ve of the tool used for system
implementation. It means that
we must choose a flexible CASE
tool, perhaps quite a simple one.
It also means that we cannot
expect full integration between
CASE and other development
tools.

For MS-DOS personal com-
puters we have at present the
following set of development
tools:

* relational data base dBase III
and Foxbase (compiler for
dBase)

* personal data base Rapidfile
for end users

* traditional programming lang-
uages COBOL, FORTRAN

* Spreadsheet 20/20 and Super-
calc 4

* diagram graphics Graph-in-
the-Box

* menu handler PC-menu

* terminal emulator and file
transfer to VAX Reflection 2+.

Information
Administration and its
EDP Support

The various structures create
prerequisites for an integrated
information management which,
in turn, makes common data
usage possible. Naturally, the
structures must first be produ-
ced and then administered. The
administration comprises main-
tenance and further develop-
ment, training, information and
advisory service, as well as a
follow-up of use and effect. This
work is termed Information Ad-
ministration (IA).

Information administration is
carried out on different levels.
General overall structures hold
the different operations toget-
her and are administered by a
corporate IA policy function on
behalf of the top management.
Nevertheless, every manager is
responsible for the production
and administration of structu-
res within his own area of ope-
ration. These are based on hig-
her level structures but are more
detailed.

Information administration
can be regarded as a first stage

in the system development pro- |

cess. Before an application can
begin to be developed, it must
be "placed on the map”; i e, set
in relation to the various struc-

tures. Data to be processed is
specified in the information
structure. The business functions
to be supported by EDP are
indicated in the organizational
structure. The computer utility
structure specifies the hardware
to be utilized and the program
system structure indicates the
relation between the different
data storage and the applica-
tions. Finally, the administration
model specifies how the appli-
cations shall be developed and
administered.

Information administration
within the SNRA as a whole is
complicated and thereby incon-
ceivable without EDP support.
EDP support is also mandatory
for the co-ordination of infor-
mation administration at the
different organizational levels.
The role of information admini-
stration as the initiator of sy-
stem development places addi-
tional requirements on a close
connection between develop-
ment methods and the develop-
ment system.

EDP support for information
administration is usually called
CASE tool, (CASE = Computer
Aided System Engineering) or
Data Dictionary (ina very broad
sense of the word). CASE tools
can, however, also be used by
otheruser categories and in other
connections than in information
administration.

SiSU informa 89/2
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ANALYSIS
DESIGN

' >

PRODUCT
DESCRIPTION

* MANUFACTURING

* USAGE.

ANALYSIS+DESIGN result in PRODUCT DESCRIPTION.
PRODUCT DESCRIPTION is used during:

* OPERATION+SERVICE+MAINTENANCE

USAGE

MANUFAC-
TURING

PRODUCT

e

1 |

OPERATION
SERVYICE \
HAINTENANCE

€ASE Tool Users

CASE tools are used to handle
the corporation data encyclopae-
dia (data on data, metadata).
They will thus be utilized by
various groups of users with
highly varied work tasks and
experience in EDP support. The
most important user groups are:

* Information administrators at
the Head Officeand in the line
of command constitute the
main users of CASE tools.
These are relatively few in
number, are very familiar with
EDP support and place higher
demands on the tool functions
than on their being user friend-
ly.

System designers with high
EDP competence, who also pla-
ce higher demands on func-
tionability than on user friend-
liness.

* System administrators whose
primary competence lies in
their experience in various
business operations but who
are also relatively familiar
with EDP support and its uses.

* Users of EDP support who
require tools that are easy to
use and adaptable to their
operation needs. Managers can
also beincluded in this group.

Functional
Requirements on CASE
Tools

CASE tools shall facilita-
te the description and
handling of information
management structures; i
e, their creation, storage,
distribution, recovery,
presentation, consistence
control and comparison of |

different models. The
most important require-
ments are concerned with |
simple creation, simple
modification, fast recove- |
ry and clear presentation. ’

The description of the informa-
tion structure shall amongst
other things comprise:

* the relation between concepts
(in form of structural images)

*the relation between structural
images with different degrees
of detail

* the connection between con-
cept definitions and structu-
ral images

* the connection between attri-
butes and concepts.

The description of the business
operation  structure shall
amongst other things comprise:

* the relation between different
business functions in the form
of different flows - products,
material, information, money
(in form of structural images)

* the relation between structural
images with different degrees
of detail

* the connection between func-
tion descriptions and structu-
ral images

* the relation between concepts
and operational functions.

The description of the computer
utility structure shall amongst
other things comprise:

* the relation beween the diffe-
rent hardware (in form of
structural images)

the connection between the
description of the hardware
and the structural images
the connection beween the
hardware and the business
functions.

The description of the program
system structure shall amongst
other things comprise:

* the identification of the diffe-
rent data storages (connection
to the information structure)

*the connection betweenthedata
storages and the computer
utility structure

14
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* the connection between the
applications and the compu-
ter utility structure

* the connection between appli-
cations and data storages

* the connection between appli-
cations and the business func-
tions.

There can be different levels of
ambition with respect to CASE
tools. The lowest level of ambi-
tion permits only a documenta-
tion of the various information
management structures. The do-
cumentation simply defines and
describes the components of the
structure and the relation be-
tween them. The relation can be
presented in the form of tables
and/or graphs.

At a higher level, demands
can be made on efficient retrie-
val functions facilitating manual
control of logical relationships.

At an even higher level, a cer-
tain degree of help for the infor-
mation administrator can be
otained. This help can constitu-
te the production of clearer struc-
tural images or of logical checks.

CASE tools shall also be able
to be used for assistance in navi-
gation within the structures. If
the tools are user friendly, they
caneven beutilized by end users
thereby serving as aids in the
design of menus in the user
dialogue. In certain cases these
tools could even replace the user
menus.

Our vision for the future is
to have CASE tools to support
all phases of information ma-
nagement, from business ope-
rations analysis and the plan-
ning of business development
to the useage and retrieval of
data in the final information
processing system. The tools
would also be able to be used
for administration, operation
and maintenance. A system of
information exchange implying
that data registred in one con-
text could be readily transfera-

ble to another would be a reali-
ty. A comparison of data collec-
ted by different tools in diffe-
rent circumstances could also be
made.

integration
Requirements on CASE
tools

Integration requirements
apply partially to the in-
tegration between the
different structures, par-
tially to the integration be-
tween CASE toolsand the
system development sy-
stem (including the met-
hods supported by the
system development sy-
stem), and partially to the
integration between the
CASE tools and the EDP
applications. The integra-
tion must bridge the gap
between the different
hardware, operative sy-
stems, models, termino-
logy, data storage met-
hods, programminglang-
uages etc. These require-
ments can partly be met
through the CASE tools
themselves. However, ex-
tensive supplementation
is probably a necessity.

Integration between the struc-
tures will make a description of
the relation between the diffe-
rent structures possible; e g,
between data and data storage,
data storage and applications,
data storage and computer utili-
ty, application and business
function etc. The most impor-
tant of these types of relations-

tional requirements.

The integration between CASE
tools and the development sy-
stem / development methods
will primarily make it possible
to use the data structures docu-
mented in the CASE tools for the
construction of data storage as
well as to use the standard pro-
gram modules documented in
the CASE tools for program
development.

The integration between
CASE tools and applications will
allow changes in the structures
to have an immediate influence |
on applications (e g, active data
dictionaries). This contributes to
a faster and more reliable sy-
stem maintenance.

CASE in the Planning of
Business Development

Business development comp-
rises development both with res-
pect to the primary business
functions as well as to support
(e g, support production, admi-
nistration of various resources
etc). It happens more and more
that the business development
brings about an expansion of the
need forinformation supply and
that some form of EDP support
will be necessary.

When planning business de-
velopment, the following must
be documented:

Business goals

These are often presented
through graphs with definitions.
Exactly how depends on the met-
hods used. There is no one sin-
gle prescribed method for desc-
ribing goals; several are possi-
ble. In the work on goal descrip-
tion it can be necessary to make
comparisons with results of
previous work within a specific
field and even with other rela-

hips are stipulated in the func- | ted areas.
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Steering Prerequisites

The description points out the
most important external and in-
ternal factors influencing the
specific business function. The
description must be done expli-
citly in writing but may also
contain certain illustrations.

Description of the Business
Function

The description shall refer to
both the present situation as it
actually is, as well as to the si-
tuation desired. The documen-
tation shall thus include two
parts comprising:

- either a flowing text or infor-
mation as to where such text
can be found

- conceptual models

- flow models

- facts on quantity; e g, volumes,
frequencies etc.

Conceptual models define and
identify the concepts used in the
business function and describe
their inter-relationships. Flow
models identify and define func-
tions as well as the different flows
between them. Every conceptual
model and flow model is part of
a situation and describes a part
of the total business. Each one
may be linked to a certain part
of the organization, but does not
necessarily have to. The models
as such have a certain status; i e,
they describe the business func-
tion in a given situation, for
example, the present, the futu-
re, or as an idea.

Business Functions
Information Needs
This is arough, formalized desc-
ription of the information needs
which have been identified du-
ring the creation of models for
the desired situation.
Extensive and complex
amounts of information are
handled when planning bussi-
ness development. EDP support \

CASE in System
Development

Development of the EDP systems
(applications) at the SNRA is done
according to the SNRA system deve-
lopment model. In this model, the de-
velopment has been divided into the
following phases: initiation, analysis,
design and construction.

Information on existing applications
and the business functions they sup-
port is required all the time when deve-
loping applications. Results from diffe-
rent business descriptions must be
compared. Furthermore, information
needs must be checked against diffe-
rent data models in order to be able to
discover any possible similarities. As a
result, existing data and existing pro-
gram modules can be re-used

is a necessity for satisfactorily
coping with this work.

Business developmentis plan-
ned both on a continual basis as
well as through special investi-
gations. Results must be docu-
mented similarily, preferably
using the same tools in every
situation.

CASE in System
Administration

Administration of an applica-
tion means responsibility for the
continued existence of the app-
lication through maintenance
and initiation of development,
for the efficient use of the appli-
cation through training, infor-
mation and advice, and for fol-

| low-up on the functionality, use

and benefit. The individual ad-
ministrator must have access to
extensive documentation on the
apphcatmn in order to be able to
exercise his responsibility.

The first phase, initiation, is closely
related to the planning of business

| development. It is during this phase

that ideas on EDP support are descri-
bed - ideas forming the basis for deci-
sions as to whether aquisition will be
through purchase or development.
During this stage, a rough description
of the involved business functions is
done in order to set limitations for the
work to follow. Arough business analy-
sis is made for the area in question.
Prevision descriptions of different busi-
ness functions, work routines, informa-
tionrequirements, basic concepts dealt
with, and their connections are used.

In the maintenance of an appli-
cation, it has to be obvious how
a change in one part of the app-
lication effects the rest of it. For
example, it must be evident
which programs and screen
images will be affected if the size
of a term is changed. Moreover,
it is necessary to be able to de-

| termine whether other applica-

tions will be influenced by the
change in mind.

Ideas on further development
and/or termination must be ana-
lysed from the point of view of
their effect on other applications,
of their function in the business,
on the inherent changes in the
information flow, etc. The work
in these situations is compara-
ble to that done in the initiation
phase and the demands on sup-
port instruments are basically
the same.

The administrator must be
able to advise the users on the
use of the application and be
able to answer questions on the
information processed by the
application. For that reason, he

16
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In the analysis phase, both business
and information analyses are made.
The models produced in the initiation
stage are processed and examined in
detail. Information requirements are
supplemented with demands on ac-
cess times, frequencies and quality.
The information bearing concepts are
defined precisely, completed with iden-
tification terms and other terms, and
the relations between them are analy-
sed. The results fromthe initiation phase
must be available in such a form that
processing and detailing can be done
without having to register previous
results again using new tools. In the
analysis phase different suggestions
and solutions shall be presented and

analysed. EDP support for analysis |

and comparison of different models is
here necessary in order to see the
various alternative divisions inthe sub-
systems. At this point it is also impor-
tant to have an EDP support to check
and verify the different models so that
the descriptions are correct and consi-
stent.

must be able to find out which
concepts the application hand-
les, which business functions the
application supports, the quali-
ty of the data in the data base,
etc.

CASE in Infoermation
Retrieval

| Three different situations are

imaginable when searching for
information in both traditional
and text data bases:

* the person searching knows
where the data is stored, he is
used to searching for this data
and wants it presented in the
way he normally gets it from
the application he always uses
the person searching knows
that there is data stored but
does not know which applica-
tion to use to access it and/or
does not know how the data
can be presented in the appli-
cation

In the design phase the model from |

the analysis phase is to be defined
more exactly ina normalizeddata model
withtables, data values and rules. Work
routines are specified and all informa-
tion requirements checked against the
data model to ensure that the informa-
tion required can actually be obtained.
At this stage we are approaching a
traditional data dictionary and the ne-
cessity of transfering information from
the analysis and documentation tools
used up until now to the data dictiona-

ry connected to the data base handler |

in mind will be a tangible reality. Possi-
bilities of transfering definition texts etc
to any prospective help functions in the
future applications will also be needed.

* the person does not know if
there is any data stored.

In the first case, there is no ne-
cessity for retrieval support in-
struments. In the other two ca-

ses a retrieval support instru- |

ment is needed that is identical
to, or based on, CASE tools.

In order that the person sear-
ching can judge the usefulness
of the data obtained, he must
have access to their definitions
as well as information on their
quality and relevance.

An example of a question
could be, “How high have the
costs for pavement work been
during 1989?”. In order that the
person posing the question can
know that the answer he recei-
ves is relevant, he must have
information on several points;
for example, on the definition
givento “pavement work” in the
data base from which the ans-
wer has been obtained, on the
way costs have been calculated
(areall types of costs included?),
on how up-to-date the data is

In the construction phase, applica-
tions described inthe design phase will
become the reality. This means
amongst other things that the normali-
zed data model shall be optimized in
accordance with the prerequisites in
the actual data base handler. It is then
natural to use the data dictionary rela-
ted to this, in our case CDD+. Rules
and eventsfordifferent concepts should
be documented at this time in such a
way as to be easily used when produ-
cing both the programs as well as sup-
port texts and handbooks.

(what are the most recent months
included?) etc. An answer that
there is no data requires further
analysis. Does the answer in
effect mean that there is no data,

' ordoes it mean that the question

was formulated in the wrong
way? Information on quality,
relevance and definition of data
must, therefore, be documented
so that it can be decided whet-
her or not a question is worth
posing.

Another type of question is
concerned with definitions of |
concepts. An investigator or
someone responsible for a busi-
ness function can wish to know
how “road” is defined at the
SNRA and if the same definition
applies throughout the entire
organization. He could, for
example, want to know how
productivity is calculated in dif-
ferent applications. In these
cases, the questioner is proba-
bly not interested in specific
values, but rather is satisfied
with the information available

| in the data dictionary.
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CASE Tools and
Document Data Bases

The foregoing has been concer-

ned with the use of CASE tools

for handling data structured in
table form. However, a great
amount of the data in a corpora-

tion is contained in documents; i

e, flowing text sometimes inclu-

ding illustrations. It is naturally

desirable that CASE tools also
be used for information retrie-
val from documents.

The SNRA computer suppor-
ted document handling system
comprises:

* a reference data base contai-
ning information on docu-
ments of common interest. The
reference data base provides
references both to documents
stored in computer readable
form as well as to other docu-
ments. The content (in the form
of short summary, keywords
and subject areas) as well as
the storage place is described
for every document.

* full text data bases with com-
puter stored documents of
common interest

* a record data base with infor-
mation on incoming and out-
going documents

* a library data base with infor-
mation on theliteratureinven-
tory there.

The selection of keywords used

in the reference data base is cur-

rently free and unrestricted, but
in the future a specific pre-de-
termined keyword list, a so-cal-

led thesaurus, will be used. This |

list shall be based on concepts
defined and listed in the data
dictionary produced using CASE
tools.

The current subject area clas-
sification in the reference data
base has been done according to
two older classification systems.
These should be supplemented
with the subjectareas in the data
dictonary.

When this has been done, the
gerson seeking information will

e guided by CASE tools to the
correct data irrespective of
whether this is stored in structu-
red tables, computer readable
documents or other types of do-
cuments.
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Intressenterna sty SISUs CASE-utveckling

Intressenternas behov styr
SISUs CASE-vutveckling

CASE, computer aided software engineering, dr nume-

ra ett hett begrepp i databranschen.
Men redan innan begreppet hade

myntats borjade ett par forskare pa
Chalmers arbeta med nagot som da
kallades modelleringsstod eller specifika-

tionsverktyg.

Nar SISU startade 1985 kom forskarna och deras
arbete attbildabasen for CASE-gruppen.Idag finns atta
personer pa Goteborgskontoret. Verktyget, som kallas
Ramatic, har utvecklats vidare och anviands nu av flera

av SISUs intressenter.

av Lottie Eriksson

Samling | SISU:s Géteborgskontor.
Fr v: Jan Ljungberg, Jonas Olsson, Rose-
Marie Johansson, Lars Ake Johansson,

Harriet Dahlgren, datalingvist som ex-jobbar,
Mats R. Gustafsson och Per Bergsten. Stig
Johansson var pa Volve PV,

(Foto: Jonas Olsson)

Lars-Ake Johansson &r chef for
CASE-gruppen ochenavdem som
varit med sedan arbetet med Ra-
matic startade pa Chalmers.

-P4 marknaden finns CASE-
produkter som innehdller bade ett
verktyg och en metod, sdger han.
Vi har vént pa det och bygger ett
verktyg som kan anpassas efter en

SISU har mycket aktivitet inom det heta
CASE-omradet.

viss metodik. Ramatic dr inte ett
verktyg, utan flera.

Ett av CASE-gruppens storsta
projekt just nu ar ett s k tillamp-
ningsprojekt tillsammans med
Volvo Personvagnar, Data Logic
och Digital Equipment. Projektet
kallas VDDS, efter de deltagande
foretagens initialer.

Okad kunskap hos

alla parter

Ramatic passar vil in i filosofin
bakom SISUs tillampningsprojekt,
sombygger pd msesidig kunskap-
sutveckling hos deltagande parter.

De flesta foretag som satsar pa
CASE koper ett fardigt verktyg och
far utbildning av leverantéren. De
av SISUs intressentforetag som vill
anvianda Ramatic far sjilva vara
med och utforma verktyget. Det
kréaver mycket arbete, men tkar
ocksd metodkunskaperna.

-1 projekten bygger de pd sig en
metodik, sdger Lars-Ake Johans-
son. Man gdr igenom kvaliteten i
metoden och forbattrar den. Det dr
behovsstyrd CASE-utveckling,
verktyget formas efter liget iorga-
nisationen och efter i vilken rikt-
ning man vill gd. Organisationen
far inte bara ett verktyg, utan vet
ocksa vad den behover och vilka

20
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krav den skall stélla pd CASE.

Ramatic dridagsléget framst ett
stod for specifikationsarbetet. Det
galler t ex arbetet med att analyse-
ra, bygga upp och sammanstélla
specifikationer. Men ocksd komp-
lexa samband mellan specifika-
tionsdelar. I den version av Rama-
tic som utvecklas fér Volvo Per-
sonvagnar kan man t ex jamféra
termer mellan verksamhetsmodel-
ler och datamodeller eller enkelt se
vilka objekt och relationer som hér
till en viss funktion.

Sprida erfarenheter
Nédr Ramatic anpassas till en ny
metod definieras modelleringsbe-
grepp och deras grafiska symbo-
ler, menyer samt vilka formulir
som anvands och vad de skall in-
nehdlla. Dessutom definieras en
"syntax”, dvs hur symbolerna f6r
olikadesignobjekt far kopplas ihop.
Ramatic kan ségas bestd av en
miéngd byggklossar. I takt med att
fler versioner utvecklas - idag sto-
der verktyget 6-7 metoder - dkar
médngden generella byggklossar.
Resultaten kan dteranvédndas i nya
projekt, och marginalinsatserna for
att modifiera verktyget till en ny
modelleringsteknik minskar.

' Intressenterna styr SISUs CASE-utveckling

Genom SISU kan erfarenheterna
fran tillampningsprojekten kanali-
seras och de generella resultaten
delges andra intressenter. Genom
SISUs arbetssdtt kan man ocksa
formedlakontaktmellanintressen-
torganisationer som kan ha nytta
av att utbyta kunskaper och erfa-
renheter. Nyligen etablerades
CASELAB som ett forum fér att
0ka och sprida kunskapen om me-
toder och verktyg.

Lars-AkeJohansson papekaratt
det dr viktigt att tinka pa att CASE
inte ar nagot isolerat.

-En CASE-satsning handlar inte
bara om verktyg, utan ocksd om till
exempel kunskap, metodik och
arbetssitt, sdger han.

Kompetens p& méanga

omréaden

Ramatic dominerar CASE-grup-
pens arbete, ddr man férutom
VDDS-projektet samarbetar med bl
a Ericsson Telecom och Televerket
Stockholm. Andrainslagdrdataad-
ministration och administrativ
utveckling. Inom gruppen finns
kunskaper om de flesta teknikom-
rddenidatabranschen: operativsy-
stem, programmering, databaser,
modellering osv. Men ocksd mer

Overgripande kunskaper om tek-
nikenstillampning, liksom erfaren-
heter av bade forskning och prak-

| tik.

-Det dr viktigt att ha ett inflode |
bade fran den akademiska varlden
och fran industrin, sager Lars-Ake
Johansson. Det giller bade att
kunna konstruera och att begripa
vad grejorna kananvéndastill. Man
maste forstd sig pa industrins verk-
lighet och kunna diskutera pa de-
ras villkor.

En av de nyare pa CASE-grup-
pen dr Per Bergsten, som borjade
pa SISU iseptember. Han arbetade
tidigare som konstruktér pa en kon-
sultfirma som specialiserat sig pa
Unix-system, men har ocksa erfa-
renhet av forskarvdrlden. Han
uppskattar det ldngsiktiga i SISUs
verksamhet.

-Som konsultarbetar man oftast
med mindre och avgransade upp-
drag, sdger han. Har handlar det
mer om langsiktig utveckling, med
projektsom 16per 6ver flera ar. Det
drintressant att syssla med proble-
men i foretagens verksamhet, i
produktionen.

Varierad miljé

Personalen pa Goéteborgskontoret
tycks trivas. Det &r roligt att jobba
med CASE, siger mdnga. Sakert
bidrar blandningen av forskning
och praktik till trivseln. Omvéx-
ling forndjer, som bekant.

Aven vad géller maskiner finns
det mojlighet till omvaxling. Pa |
kontoret finns arbetsstationer fran
Sun, Digital och IBM. Ramatic
utvecklas pd alla fabrikaten, och
intressentféretag som vill veta mer
omarbetsstationer och CASE-verk-
tyg ar vdlkomna pd besok. Dessu-
tomanvédnds Ramatic som testbank
for framtida egenskaper hos CASE-
verktyg. Erfarenheterna fran til-
lampningsprojekten ger impulser
till nya anvandningsomraden och
tillfér SISU kunskap om vilka be-
hov intressenterna har.

Per Bergsten

SISU informa 88/2

21




How to Test and Compare CASE tools

How to Test and Compare
CASE tools

Tapani J. Kinnula,

Jalal Matini,

Swedish Institute for
Systems Development

Vid CASE89-konferensen presentera-
des ett foredrag av Tapani Kinnula, vilket
hir aterges i oavkortad form. I SISU
Rapport nr 3 redovisas det arbete som
ligger till grund for denna artikel.

This paper describes
how a practical study of
computerized tools for
systems development
could be prepared and
made. The paper suggests
the use of a detailed check-
list combined with a desc-
ription how the practical
evaluation of CASE tools
should be executed. The
purpose is to ensure that
the evaluations of different
CASE tools will be made
in similar ways and that
results can easily be com-
pared when selecting a
strategy for computer ai-
ded software engineering.

Introduction

The complexity of design of com-
puter systems is increasing. Practi-
cally all efficient corporations are
moving to a higher level of auto-
mation in their data processing.
This implies higher requirements
| on the computer systems being

developed. Consequently, theneed
formoreefficientmethodsand tools
for developing and maintaining
computer systems is increasing.
During the last few years, a large
number of tools for analysis and
design of computer systems have
been born to daylight. These tools,
called CASE tools, intend to auto-
mate parts of the systems develop-
ment process. There is, however, a
great variety among CASE tools
today. Some of them are merely
graphic editors with a simple data-
base for saving the design informa-
tion, often can these specifications
be transferred to 4GL-tools or data-
basesystems for further design and
implementation. Some tools, in
turn, are sophisticated workben-
ches with a large amount of auto-
mation in analysis and design pro-
cesses and with possibility of gene-
rating code from design specifi-
cations.

An important factor related to
CASE tools is the method (or met-
hods) which the tool supports in
systems analysis and design. An
enterprise may have to decide
whether to invest in a method-
specific CASE tool and learn the
method it use, or whether to choo-

Tapani Kinnula "in action" pa CASESS.

se a tool that can be customized to
support the method used by the
enterprise. To make this important
decision, detailed information
about the tool and supported met-
hods is needed. Further require-
ments for specific functions, as
prototyping, code genererationand
interfaces to other products, must
beconsidered whenchoosing atool.
Of course, there are other aspects
too when selecting a CASE tool,
but they are beyond the scope of
this paper. The purpose of this
paper is to describe how reliable
and detailed information about
CASE tools can be captured by
studying and assessing them in
practice.

Justification

There should be no doubt that the
best way to learn a CASE-tool is to
use it in practice. Reading informa-
tion from vendors and developers
may form the basis of preliminary
selection, that is, make it clear what
tools do not satisfy the basic requi-
rements. However, to choose the
right tool, detailed information is
needed about several tools, their
advantages and the problems that
can appear when using them in

22
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practice. Putting a CASE tool into
practice is an efficient way to di-
scover the practical problems and
how serious they are. In particular,
when studying several tools in
practice in similar ways, important
experiences for comparing the
practical values of these tools are
obtained.

The purpose of a practical study
is to obtain experiences and rele-
vant features of the studied object
and to formalize the results. The
resulting report forms a basis of the
final assesment of the studied
object. When studying CASE tools,
the report should provide infor-
mation about all important tool
features and their role in practice. |
Detailed and identically structu-
red reports on several tools provi-
deagood basis for comparing tools
and making the final selection.

Of course, preparing and execu-
ting these practical studies of CASE
tools is an expensive and time

information and experiences from
other corporations, when making
theirdecision. User experiences are,
however, seldom writtendownand
formalized in order to make them
easily accessible for other people.
Therefore, well formed reports on
practical studies and evaluations
of CASE tools provides an impor-
tant way of getting valuable and
detailed informationabout thetools
from the practical point of view.
To make studies of different
CASE tools and resulting report as
equal as possible an inspection
protocol could be used. An Inspec-
tion protocol is a kind of check list
of tool attributes including the
description of how these attributes
should be interpreted and studied.
Using the protocol during the prac-
tical test work and report writing
ensures well structured and com-
parable reports that can be used in
the selection process. Figure 1. illu-
strates ourapproach for testing and

consuming task. Many enterprises | comparing CASE tools.
are confined to put up with vendor |
[ ANALYZE ]\
MNEEDSEGDALS |

L

TO TEST

SELECT TROLS

TEST CASE

l PMERARE

SELECT PROUECT/ ]

INSPECT |ON PROTOCOL

EXECUTE
THE STUDY \

SRR A e O

THE STUDY

el -=
EXECUTE |
THE STUDY \

- - mom - - -

A

ftemmmm- -

AMNALYZE NESULTS & -‘
FMODUCE MEPORT

ANALYZE NRESULTS £,
FRODUCE REPONRT

--- -

s
AMALYZE MESULTS &

-y .
) ~

[Er¥ODUCE NEPORT _l

Preparing

a Practical Study

Before getting into work and stu-
dying CASE tools, some prelimi-
nary work should be done. The
first thing is to identify needs and
goals: what are the problems with
the current systems development
environment? How to solve these
problems? what goals do we want
to achieve, now and in future? |
When the needs and the goals are
known it is easier to decide which
tool type is suitable, and how to
form tool studies.

When studying a CASE tool, it
is necessary to know what features
and lacks to look for. The require-
ments for the tool should be analy-
zed and the related tool features
should be consedered when for-
ming the inspection protocol and
applying it to the tool. This ensures
that no relevant aspects will be
omitted during the practical study
The protocol also provides a well-
defined structure for the resulting
report.

Identifying Needs and Goals

To be able to decide what to do, one
has to know what’s wrong. The
most usual reasons to buy a CASE
tool concern productivity in sy-
stems development and the quali-
ty in resulting systems. Knowled-
ge about why the productity is too
low and why the systems quality is
notgood enoughis necessary when
selecting a strategy for CASE. For
example, implementing a method
with many weak points in a CASE
shell will not succeed without pro-
found and costly improvements of

Figure 1. Testing and comparing CASE tools.
Several tools can be tested simultaneously
and the resulling reports form a basis for
selection of strategy for CASE technology.
Note, that the grey activities indicate
activities of the enterprise, while the white
activities could be performed by independent
institutes or other enterprises as well.
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METHOD 1 METHOD 3

METHOD 2 |>

Fig 2. Different types of CASE tools. a) method-specific CASE tools have built-in methods,
b) a CASE tools supporting several methods, but none of them completely, c) a CASE shell
has no built-in method support, but allows implemention of different methods and method

specific techniques

the method. In the following we
present some questions of concern
when analyzing needs and goals.

* whatare the current problems

* when and how does the pro-

blems appear

what are the basic causes for

the problems

what are the consequences

of the problems

* how can these problems be
eliminated

* how can a CASE tool solve

the problems

what else do we want to

achieve with a CASE tool

* what kind of CASE tool is
suitable

* what are the basic demands
for the tool

* what methods should the
tool support

* what specific features are
desired currently

* what features are needed
for future requirements

Answers to these questions provi-
de a foundation for a preliminary
evaluation of CASE tools. Tools not
satisfying the basic requirements
can be detected and omitted from
further consideration. Therearelots
of brief analyses and surveys of
commercially available CASE tools
that can be helpful in this stage.
Analysis of current problems
may result in discovery of serious
lacks in the currently used method,
which indicates a need of a more
efficient and formalized method.
Which metod to choose depends
on various things, but it should be

pointed out that methods provi-
ded by specific tools often have a
great priority. Some tools have
strong connections to well-defined
and formalized methods and the-
refore supporta great deal of auto-
mation in different phases of sy-
stems development. It may be
appropiate to examine tools in this
class when new and efficient met-
hodsareneeded.Ontheotherhand,
if the method used earlier turns out
to be efficient and well defined, it is
convenient to examine the possibi-
lities of implementing it within a
CASE shell.

Problems or special needs that
do not have their origin in the
method or that are related to cer-
tain kind of applications should
also be taken into consideration
when selecting and reducing the
set of potential tools.

Evaluating CASE tools
in real projects requires
both financial and time
resources, butselecting the
right tool, and even more
important, the right met-
hod, mayresultin conside-
rable savings in producti-
vity and systems quality.

Test Case or Real Case?

Thereare to possibilities to evalua-
tea CASE tool in practice: amore or
less ideal test case can be used, or
the tool can be tested within a real
systems development project.
Which strategy to choose depends
on available time and resources. It

might be of advantage for an en-
terprise to have well structured
reports based on test cases at hand
when they need to make a quick
decision or do not have the neces-
sary resources to test tools within
real projects. However, most en-
terprises cannot test a number of
tools by themselves, no matter
whether using a test case or a real
case.

Test cases seem to be most con-
vinient to be used by consulting
enterprises or institutes that are
specialized in testing tools for sy-
stems development in order to
publish the results. Test cases also
serve the simplest way of testing
tools and tool prototypes for re-
searh purpose. They can be espe-
cially formed to test specific featu-
res like expressibility (that is, how
many types of details and con-
straints can be expressed by using
a tool’s description techniques).

Testing tools with synthetic test
cases is easier and can be carried
out at any time, by contrast with
real projects. Putting tools on real
and heavy cases is however the
most reliable way of getting infor-
mation about the practical value of
tools and methods when used in a
specific environment. An other
aspect that argues against test ca-
ses is that they are already concep-
tualized: conceptualization of the
physical and logical environments
is one of the main problems in
systems development- and one of
themainreasons touse CASEtools,
while the complete ”case descrip-
tion” for a test case is nothing else
than a conceptualization of a vir-
tual environment.

Evaluating CASE tools in real
projectsrequires both financialand
time resources, but selecting the
right tool, and even more impor-
tant, the right method, may result
in considerable savings in produc-
tivity and systems quality. There-
fore, enterprices with many heavy
projects and complex computer
systems probably serve their pur-
poses best if they choose to put the
most potential tools on real systems
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development projects when eva-
luating them in practice.

Whenusing asynthetictestcase,
some important aspects should be
taken into consideration. A good
test case is not too comprehensive
in time and effort while being cha-
racteristic and wide enough to
cover the most important features
on a specific area. What test case to
select (or design) depends on the
type of subject area and what fea-
turesand problemsto examine. The
test case ought to be well-defined
and described in great detail to
allow people that do not have pos-
sibilites tointerview the “real users”
to be able to implement it in reaso-
nable time. Unclear and ambiquous
descriptions should be avoided. In
real projects much time and effort
arespended to solve problems with
ambigousand uncleardescriptions
and modelling different kind of
solutions to these problems. It is
not relevant to burden a test case
with these problems, because the
are not “productive” enough with
respect to consumed time and ob-
tained results.

The target environment of the
system and the system type should
be reflected by the test case. For
example, a test case specifying a
database-oriented information
system is not particularly suitable
when testing tools for real-time
control systems. The choice of the
test case is of great importance in
order to detect the right features in
the right environment.

It is often possible to choose an
existing test case and use it with
only slight modifications. There are
several test cases that are frequent-
ly used when testing and evalua-
ting methods for systems develop-
ment. These test cases are most
often appropiate also for testing
and evaluating tools for systems
| development. Ofcourse, it happens
that a new test case must be desig-
ned from the beginning, but it is
probable that there are “real cases”
that can be simplified and modi-
fied without too much effort.

Inspection Protocol

The inspection protocol presents
and treats all relevant aspects of
concern when studying a CASE
tool. These aspects are normally
related to tool attributes and how
they should be treated when eva-
luating the tool or writing the re-
port. The purpose is to provide a
uniform and well-defined way of
executing the studyand equal treat-
ment of tools in the resulting re-
ports. Reports based on equal in-
spection protocolls have equal
structure and organisation which
make it easy to assess tools and
compare them with each other.

' More specially, the features of

particular interest, when making
the final selection of the tool, can

easily be picked upp and examined
in detail. A carefully accomplished
execution of the protocol also pro-
vides a means of indicating the
weak points of the studied tools
which helps developers to find out
possible improvements to be car- |
ried out in future releases.

We have emphasized that the
test case should reflect the target
environment and particular pro-
blems of interest. That is valid for
the protocol too. The protocol
should reflect the tool type and
treat corresponding features. In
other words, the protocol is not
general in the common sense, it is
more or less tailored for different
types of CASE tools. Of course, one
could use a general and detailed
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protocol valid for all kinds of tools
and only treat the aspects that are
relevant for the current tool.

In the following text we present
the protocol we used when stu-
dying CASE tools DEFT™ and
- IEW™. The protocol is formed for
database-oriented informations
systems and does not treat aspects
like those of control systems or real-
time applications support. The
protocol is not especially appro-
piate for studying CASE shells eit-
her. However, it can easily be aug-
mented with new type of aspects
and attributes. Note that the tools
attributes are not always given
explicitly, but as questions or in
descriptive way in order to avoid
ambiquities and unnecessary con-
fusion.

The inspection protocol
Terms like ‘diagram’, ‘representa-
tion technique’ and ‘description
technique” are usual in the follo-
wing text. Normally, ‘representa-
tion techniques’ and ‘description
technique’ include the term ’dia-
gram’, thatis they are more general
and include also different kinds of
textual representations. For simp-
licity, however, we often use the
term ‘diagram’ for all kinds of
description techniques.

A. Presentation

= Give a brief description of the
tool

- developer and vendors

- environments (PC, Macintosh,
Mainframe, workstations,
networks)

- tool architecture (i.e. the modu-
les/components that the tool
consists
of and main task for each of
them)

- tool type : method-specific,
CASE shell, no specific met-
hods

Note: no details here, just a brief orien-
tation about the tool

B.1

Methods and
techniques

Coverage

What phases and stages of the
systems deviopment process
are covered by the tool?
Motivate and exemplify your
conclusion about the coverage
(schematic figures may be
very illustrative)

Note: most commonly used division:
planning, analysis and specifica-
tion, design, implementation, testing,
installing and maintenance)

B.2

Techniques and
diagramming tools

Describe and explain the
existing diagramming or desc-
ription techniques

- main usage

- syntax and constraints (e.g.
JSP syntax)

- how syntax and constraint
checks performed are perfor-
med

- power/expressiviness of the
description techniques

- customizability (e.g modifica-
tion of drawing symbols or aug-
menting the tool with new sym-
bols)

Illustrate with figures and
examples of diagrams and
suchlike

Integration between
diagramming tools

Describe and explain different
types of connections between
the diagrams

Are the connections dynamic,
that is, does a modification of a
diagram imply related modifica-
tions in other diagrams?

How useful are the connections
in practice? (e.g you need not
to specify objects more than
once)

can new diagrams be opened
from the current diagram (e.g to
allow more detailed specifica-
tions of a design object)?

Can specifications be transfer-
red (shared) between different
types of diagrams or represen-
tations?

Does the tool support automatic
redrawing of the transferred (or
shared) objects?

B.4

Method support

What methods does the tool
support?

if the tool is customizable, what
methods and techniques are
supported or can be choosen on
delivery?

How method-dependent is the
tool, or in other words, is the
tool dedicated to a particular
method (or methods) and does
not allow any departures from
the method?

The systems development
process is often divided into
phases, and different methods
often support different phases. If
possible, describe how the
supported methods and descrip-
tion techniques are related the
the phases of systems deviop-
ment process

What are the consequences of
the degree of method depen-
dence? For example, a strong
method dependence may limit
the user's possibilites to ex-
press or model specific features
and constraints. On the other
hand, a strong method depen-
dence may force the usersto a
formalized and efficient way of
working and therefore indirectly
improve productivity and sy-
stems quality.

Does the tool dictate or con-
strain the way of using the pro-
vided description techniques
(e.g. to allow proper analyses or
efficient code generation)?

Are accessible analysis and
checking functions related to
the selected method?

26
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C.

When talking about a tool’s underlying
database a few aspects should be
pointed out.

Firstly, the database is the heart of
thetool, almost all actions, as creating,
modifying and deleting objects and ana-
lyzing the relationships between dem,
are in some way influenced by the
database and its capacity.

Secondly, diagramming tools are
most often just an interface to the data-
base, and gives us a simple and effi-
cient way of seeing and manipulating
the objects stored in the database.
Therefore, the interaction between the
database and description techniques
is of great importance.

Thirdly, the capacity and useful-
ness of available analyses and con-
trols is due to the contents of the data-
base and how it is managed.

Database

C.1  Data dictionary

We use the term 'data dictionary’, but
‘repository’ or "encyclopedia’ would do
as well!

« Database type (relational,
hierarchical, etc.)
= What is stored in the data
dictionary and what are the as-
sociations between stored data?
Try to draw a conceptual sche-
ma on the database contents, if
possible.
= Is the dictionary uppdated on-
line or by command whenediting
in diagrams?
= Can the data dictionary contents
be imported from and exported
to other tools?
= Can dictionaries be split and
combined (e.g subproject <->
main project)?
C.2 Data access and consisten
cy in data representations

= |s the dictionary contents
immediately accessible for vie-
wing and editing (e.g through a
special dictionary editor)?

= Do all modifications made in
diagrams imply uppdating of
dictionary contents (and vice
versa)?

= Is the data dictionary always
consistent with diagrams?

* Are the diagrams always consi-
stent with each other? (Note:
This aspect is partially

treated in section B.3)

C.3 Analysisfunctions,reports
and error discovery

Analysis functions, reports and error
discovery are often related to specific
types of diagrams. It might therefore be
a good idea to treat these functions
from the diagrams’ point of view.

Since reports are an important part
of systems documentation and form
the basis of manual analysis, the tool
shouldgenerate well organized and re-
levant reports. Unnecessary or inapp-
ropiate information should be elimina-
ted by the tool or by user options.

» What kinds of analyses/error-
checks are performed on-line
(e.g. syntax checks or warnings
for inconsistencies when the
user tries to perform inappropia-
te actions?)

= What other kind of analyses and
checks does the tool support?
(some desirable analyses: find
inconsequences between
diagrams, find objects that are
not used or are not defined, find
stand-alone objects, i.e. objects
that have no associations to
other objects)

* Examine the report functions. Is |

the user reduced to make use of
existing reports? Can the user
customize them or define his
own reports?
C.4 Data security
= What kind of security functions
does the tool support? Some
examples:
- auto-save (memory -> disk)
- back-up function (automatic
or by command)
- dictionary ‘recovery’ or
'repair’ functions
- data access security: pass-
words, user privilegies,
- data uppdate control in
multiuser/network environments

D. Userenvironment

User interface and user
interaction

D.1

» Describe briefly the user interfa-
ce (windows, mouse-support,
pull-down/pop-up menues, etc.)

« Describe briefly the user inter-
action, that is how the user
communicates with the tool and
vice versa (Examples: User
enters data through a com-
mand-line or a dialog box,
draws and moves objects with
mouse, the tool shows messa-
ges on a message-line orin a
message box appearing on the
screen).

= How many diagrams or win-
dows can be opened and
elaborated simultaneously?

= Does the tool support the user
in navigating between diagrams
or between hierachies of specifi-
cations?

= Does the tool warn the user
when performing dangerous
actions?

= Can the user "undo” actions

lllustrative figures might help!

D.2 Help

= Describe the available help
functions:
- on-line help
- context sensitive help (i.e.
right help in right situation)

« How detailed is the help infor-
mation

« How 'intelligent’ help is available
(e.g. the tool suggests some
possible actions to take in a
certain situation)

D.3 Multiuser environment
If the tool supports networks or

multiuser environments, describe how
this influences the situation of a user.
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E. Features and facilities

E.1 Portability
= Can specifications be transfer-
red to other tools/environments
E.2 Communication
« Examine communication capa-
bilites
- built-in communication facilities
- communication with DBMS,
4GL-systems, other systems
- network support
E.3 Transformation of data
structures

= Can specifications (e.g. Entity-
Relationsship diagrams, data
structure diagrams etc.) be
transformed into database
schemas of a DBMS.

« Can database schemas be
transferred back to the CASE
environment and redrawn?

E.4 Code generation

= examine the code generating
facilities. Some points of inter-
est.

- code type (pseudo,4GL,

COBOL,C,etc or compiled)

- target environments

- completeness of code: execu-

table code, skeleton programs

or declarations of datastructures

only ‘
« how powerful/easy-to-use is the

coding facility? }

E.5 Prototyping

= what kind of prototyping facili-
ties are supported?
- simulation of user dialogues
- execution/interpretation of
specifications or state-transition
diagrams

« Does the tool support imple-
mentation of small 'test sy-
stems’ which can be tested
and completed gradually?

Note: powerful coding facilities even-
tually combined with reverse engi-
neering might do as
a kind of prototyping

E.6 Reusability of code and
specifications

« examine reusability of object
definitions and design specifica-
tions (including code).

Some points of interest:

- reuseability, both in the current
and in future projects

- libraries for saving specifica-
tions to be used in other con-
texts

- support for searching among
saved packages or libraries

* Reusing old specifications puts
reguirements on analysis and
error detecting functions. It
might be an good idea to
comment these functions from
this specific point of view.

E.7 Flexibility
= Describe how the tool can be
customized or extended.
E.8 Information control
When talking about information con-

trol, three types of control facilites can
be considered and treated:

= Software configuration control:
when the tool environment can
be customized to user
needs or different methods/
techniques, the issue of compa-
tibility between different tool
customizations arises!

» Version/release control: compa-
tibility between old and new
versions of the tool.

» Information change tracking:
detecting and managing alterna-
tive or different old versions
of system specifications.

E.9 Project management
support

« Does the tool provide project
managing facilites?

= Can the tool be integrated with
separate products for project
management

| F.  Effects on the process

of systems develop-
ment
F.1  Productivity and quality
improvements

Improvements in productivity and qua-
lity are often hard to estimate, since
they depend - in addition to the tool-
also on the lentght of the test period,
the way of working, methods used,
education in the method and tools.
However, some well motivated appro-

| ximations are desirable. We list some

effects to consider when discussing
these aspects:
- effects deriving from improve-
ments in methods and organisa-
tion (often hard to estimate)
- better co-ordination of the
project due to central dictionary
- more effective human commu-
nication due to illustrative and
precise diagrams and automatic
documentation
- improvements directly deriva-
ble from the tool capabilities
(time savings, documentation,
etc.)
F.2 [Effects on systems life cycle
= What phases in systems life
cycle does the tool act on and
change?
= What steps in these phases are
affected?
= How striking are the effects?
= What tool features are these
effects due to?

Role of end users

« How can end-users be involved
in the development process
when using the tool?

« How does the end-user involve-
ment affect the resulting system
and its quality?

28
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F.4 Education

Education is necessary to succesfully
introduce a CASE tool and new met-
hods in an enterprise. Lateron, it is im-
portant to keep the knowledge up to
date to ensure optimal use of the tool
and methods. The following aspects
should therefore be discussed.

= What are the desirable user
qualifications?

= what courses on the tool and its
methods does the vendor
provide?

= What level of knowledge do
these courses focus on (over-
view, more detailed, expert
knowledge)?

= Is the tool/method of such
complexity that it is advisable to
have persons with "expert
knowledge’' available in the
enterprise?

= Considering the previous
guestion, is there any risk for
becoming dependent on exter-
nal
knowledge due to the complexi-
ty of the tool?

G.

Hardware, software,
documentation and
costs

Describe the hardware and

software configurations in detail. |

What are the costs of hardware,
software and education.
Describe the documentation
and its quality.

H. Conclusive remarks
H.1 Tool summary and
assessment

» Summarize the tool and its
disposition in the process of
systems development

= What kind of enterprises/users
can make the best use of the
tool

= discuss advantages and disad-
vantages of the tool, but keep in
mind that such things are
often related to specific needs
and requirements (i.e. to a spe-
cific enterprise).

= |f the resulting report address a
particular enterprise, discuss
the value of the tool for that
enterprise

H.2 Future improvements

= what improvements and chang-
es will be carried out in future
releases

- what improvements should be
carried out? Motivate!

H.3 Subjective impressions

= Here you can tell about your
private impressions.

Executing the Study

To carry trough the study without
problems, it is advisable to exami-
ne the educational needs before
strarting the study. It will certainly
take a much longer time to learn a
tooland its methods through using
them in practice (trial-and-error-
method) than a vendor course
would take. Furthermore, good
education is necessary when put-
ting thetool on areal project, other-
wise the project (and the study)
will not be succesful.

Though not necessary, it as a
good idea to get information about
similar and commercially avalai-
ble tools too. A survey of the state
of the art in CASE area might help
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' mation, it might be helpful to make

whenassessing capabilities of atool |

| inproportion to othertools. Howe-

ver, vendor prospects are often
fancy and have a greater bent for
telling what the tool can do while
omitting what it cannot do. To get
more relevant and detailed infor-

use of the inspection protocol. The
protocol serves as a checklistand a
source of ideas when acquiring
information about other tools.

Implementing the test case
should be carried out as any sy-
stems development project. Of
course, since the number of per-
sons involved is probably small, no
heavy project administration is
necessary. The main exception is
the protocol. When applying the
tooland new methods, it isan good
idea to keep the protocol in mind
and write down experiences conti-
nuously. The protocol is helpful
when formalizing experiences,and
evenmore important, it gives ideas
of what features and lacks to look
for. Having the protocol as a guide |
and a notebook when examining
the tool also reduces the risk of not
taking some importantaspectsinto
consideration.

When writing the report, the
organisation of the protocolshould
be followed, since it makes it easy
to formalize and structure the ob-
tained experiences. Furthermore, a
standardized report to be used
when comparing tools is one of the
main advantages of the use of an
inspection protocol. Knowledge
about other tools and methods
helps you to form a balanced and
objective description of the the tool.
Italso makes it easier to analyze the
problems that arose during the
implementation work; whether
they were due to shortcomings of
the tool or insufficient knowledge.

Making the Decision
Although our focus is on the the
practical study and the inspection
protocol and not on how the final
decision on investments in CASE
technology should be made, we
present some aspects worth consi-
dering.

how well the tool satisfies

the current and future requi-

rements

- current hardware/software
environment

- plans for future hardware/
software environment

- future development of CASE
tools (research results)

- changes needed in the orga-
nisation (new tools, new
methods, new responsibili-
ties)

- educational needs and in-

vestments

Additional aspects besides these
and which strategy to choose are
discussed more detailed in [Bu-
benko88].

Summary and Concluding
Remarks

Wehave presented a way of testing
CASE tools in practice. The idea is
thatdetailed and relevant informa-
tion is obtained about a CASE tool
through putting it on a sythetized
test case, alternatively a real sy-
stems development project, and
analyzing its capabilities and fea-
tures with assistance of an inspec-
tion protocol. The protocol serves
asachecklist of tools attributes and
what to examine including expla-
nations and justifications of a va-
riety of tools features. The protocol
is supposed to be used both as an
inspection guide during the practi-
cal work and as a skeleton for re-
sulting reports. This ensures more
equal studies and standardized
reports that provide detailed and
reliableinformationabouttoolsand
methods and forma basis for preci-
se comparisons between tools.

This paper is mostly based on

our work on studying commercial-
ly available CASE tools and our ex-
periences from practical studies.
We conclude with some practical
advises worth considering when
making practical studies on CASE
tool.

- prepare carefully: analyze
your needs and expectations,
choose right tool type and
test case (if you are going to
use one)

- examine and complete your

protocol with desired featu-
res and explanations

- have a good training in both
tools and methods before
you start, discuss with
experienced users if possible

- make detailed notes during
the practical work, use the
protocol as a guide

- analyze your experiences
and discuss the problems
and the protocol with other
users, compare your expe-
riences

- compare with other similar
tools, you might get some
ideas

- check everything that is unc-
lear with vendors or develo-
pers to avoid missunderstan-
dings

- let the vendor or developers
comment the report, you
might have misunderstood
or missed something, and
moreover your critics might
give them ideas of future
improvements
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