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PREFACE

Use of computers have been traditionally in Management
Information Systems (MIS) and Data Processing (DP). Recent
advancements in networking, different needs of the users and
improved techniques of software development have led to usage
of computers in different ways. The most important new
applications of computers are in the field of Decision Support
Systems (DSS) and Office Automation Systems (OAS).

Advancements in micro computers which can be effectively
networked have helped to a great extent, popularity of DSS and
OAS.

In this paper, attempts are made to describe some of the
important characteristics of DSS software. Based on the
author's experience in developing a few real life DSS,
distribution of the code in various modules of DSS have been
described. Such an analysis should help the DSS developer in
planning proper strategy for software development for DSS.

I would like to thank faculty colleagues of mine and
programmers who were associated with various DSS projects as
part of a research project at this Institute funded by DOE and
UNDP from 1984 to 1989.

Bangalore Dr. V.B. KAUJALGI
10 October 1996 IIM, Bangalore.



DEVELOPMENT OF

DECISION SUPPORT SYSTEMS (D88)

- SOME PRACTICAL GUIDELINES FOR DEVELOPMENT

1. Introduction z

Use of computers has been changing during the last four

decades. The advancements in hardware and software have

influenced to a great extent new use of the computers. This

is particularly true for the use of computers in business

applications for relevant information systems.

Presently the computers can be used for :

* MIS

* Office Automation

* DSS, ES, EIS, etc.

Hence, the traditional application of computers for MIS

at different levels like operational, tactical and strategic

levels are shown in Fig.l. It has been modified to a three-

dimensional structure with the above three distinct

applications as the third dimension. This structure i» shown

in Fig 2-

The basic concept of DSS is dependent upon the molution

of semi-structured problems as shown in Fig 3.

Decision Support Systems (DSS) have been defined by Keen

Mortan [1] as :
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The present revolution of microcomputer© and advancements

of Local Area Networks (LAN), Wide Area Network (WAN) have had

major impact on the structure of DSS. Varied and intelligent

software packages have helped in the development of DSS

software packages.

This paper describes DSS structure and how it influences

software structure in Section 2. Section 3 shows the

relationship between menu structure of a typical DSS and

Structure Chart of this DSS software package. Distribution of

code among different modules of DSS are described in Section 4

based on a number of DSS for varied management applications.

In the last section, relevant conclusion and future research

directions are discussed.

2. OSS and Software Structure t

According to Sprague & Carlson [2]f Decision Support

System (DSS) consists of three modules as shown in Fig 4.

These modules are z

* Model Management Module (MMM)

* Data Management Module (DMM)

* Interface Management Module (IMM)

This logical structure is not directly suitable for the

development of software.
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Most of the DSS software packages depend upon the

interaction with users. Processing of data from DMM and

solution of models embedded in MMM and display of result© in

meaningful way so that the user can easily understand the

results. He can further interact with DBS- Such a

requirement will force a software package having Input (I)*

Process (P) and Output (0) structure. This structure can be

called as I-P-O structure- IBM's Structured Systems Analysis

and Design called "Study Organization Plan (SOP)11 [33

concentrates on similar I-P-0 method of development of the

software. Yourdon's Structured Methodology based on Data Flow

Diagram (DFD) [43 is also based on I-P-0 Structure.

Structured Methodology concentrates on Data Flow Diagram (DFD)

during analysis stage. The next step in this methodology is

concerned with the Design. There is no specific algorithmic

approach for moving from Analysis to Design. Only the

guidelines like "Transform Analysis11 and "Transaction

Analysis" Ar& proposed in this method. Transaction Analysis

is based on identification of a Transaction and then taking

different actions depending upon the business requirements.

Transform Analysis considers the input, processing and output

aspects of a transaction. Hence, it may be called as I-P-0

structure.

DSS can be easily designed based on this concept of I-P-O. A

typical general structure of a software package based on I-P-0

structure is shown in Fig 5. As shown in Fig 5f "DSS

Program11 the main module controls the operation of DSS
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package. II, PI and 01 Are the respective modules for Input,

Process and Output. Sufficient lower level modules like 111,

112, ..., Pii, P12, Oil, 012, , Ull, 1112, ,

Pill, P112, , 0111, 0112, ... etc s^re designed.

Yourdon's Structured Method also uses "Transaction Analysis"

for software development. In such a case, based on the data

which may be input by the user is used to invoke different

software modules. Such characteristics exist in the top

modules of the structure chart. This strategy may correspond

to the selection of a specific option in DSS. Hence, DSS can

be easily built using I-P-Q structure of Transform Analysis.

Menu Selection can be designed using the concepts of

Transaction Analysis.

3. Menu Structure of 088 and Structured Chart i

One of the important characteristics of DSS is its

interactive mode of operation. There should be high level of

communication between DSS and the user. Generally interaction

between users and DSS can be achieved by :

- Command Entry

- Menu Selection

- Icon Selection

Commands demand that the user is conversant with the

syntax of the commands. If error occurs, then he has to refer

to the manual or go to HELP option of the menu. This style of

interaction is the easiest for programming but not attractive

from the user' point of view.
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Menu selection is relatively easy for the user. Such a

DSS design will require extra burden on the coding for DSS

development. Wrong selection by a user has to be trapped and

asked him to correct. Cursor may also move across the

selection items of a menu.

In WINDOWS environment, icons have become very popular.

Such packages are very attractive for the users. The size of

the code of such DSS packages is maximum among the three

options of development. Such interaction can be achieved by

making DSS very user friendly. Menu driven packages have high

degree of acceptability by the users. A typical structure

chart as shown in Fig 5 matches with the DSS structure based

on I-P-Q as shown in Fig 6. Main menu of DSS package

corresponds to the "DSS Program" the main module. Menu

structures IM1, PMi, 0M1p corresponding to II, PI, 01 in Fig 5

Are created. At the lower level (IMii, IM12), (IM21, IM22),

(PM11, PM12), (PM21, PM22), (0M11, 0M12), <0M2i, 0M22),

(IMill, IM112), (IM121, IM122), (PM111, PM112), (PM211,

PM212), (OMlii, OM112), (0M121, 0M122) etc are designed,

depending upon the DSS design. Such a design is good for the

development of the DSS software and also it is easy for the

users when they have the Menu Structure as a nroad-map: for

the DSS Structure. Such a software development strategy is

easy to follow in the development of a DSS. Hence, there is

one-one mapping between the menu chart and structure chart of

a DSS package.
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4. Distribution of Code in DS8 s

A common perception of DSS is that most of the code is

associated with MMM- It is beyond doubt, that the models ^re

important in DSS and they ^re critical process modules. It is

not necessary that such critical modules also have to be the

largest modules in terms of lines of code. In fact, it is the

main aim of this section to show that most of the code is

concerned with Input and Output modules and not concerned with

processing modules.

User interaction is most of the time with Input and

Output modules. Input modules may accept input after proper

display, check for correctness, etc. If it is not proper,

then reasonable explanation is given to the user and request

him to try again. Error corrections can be very elaborate

depending upon the flexibility DSS, Similarly Output may give

various options of outputs like screen, print, plot, etc.

Depending upon the models, there may be different type© of

outputs. Based on the results, the user may like to go back

to one of the previous menu. Such activities take

considerable portion of coding in Input and Output modules.

Generally most of the DSS packages have models from various

disciplines like Statistics, Operations Research, Decision

Sciences, Economics, Econometrics, Finance, etc. These models

Are part of MMM (Model Management Modules) of a typical DSS

package. Depending upon the design strategy of a DSS package,

it is possible to use standard packages to solve the standard
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models of MMM. In fact, it is always advisable to consider the

feasibility of such an option rather than trying to code the

model's algorithm. Such a strategy of using standard packages,

leads to a DSS package in which most of the code is concerned

with Input and Output aspects of DSS package. There will be

minimum code to interface with the standard package for

providing input data and capturing the output of the package

after it processes the input data and gets the solution.

4.1 DSS from CAM Project - Important Characteristics

Let us consider Table X concerned with ten DSS Project*

developed in Computer Aided Management (CAM) Project [5] a

UNDP-DOE funded project at Indian Institute of Management,

Bangalore. The present list of ten DSS packages were part of

a large number of DSS packages developed as part of this

project with the help of various types of users from the

industry. All the ten DSS packages are mentioned in the

References [6-153. Interested readers can refer to the

corresponding reports for further details of specific DSS

packages.

4.2 DSS data from CAM-Project t

The Table i, gives the details of lines of codes corresponding

to Input, Process and Output portion of the various DSS

packages. Total of all the three portions of the DSS package

is also indicated. It may be noted that the packages are

developed using various languages and packages.



H

Talle 1 i I iportut I-P-8 Cbaracteristics of lei BSS Software Packafes

SI
No

1

2

3

4

$

i

7

1

»

11

. ISS (Ver Ho.)

ISPAP (Ver 3.3)

SOOIS (V«r 9.2)

CHESS (Vtr 12.2)

ISS-FA (Ver 15.1)

ISS-SEI (Ver U.I)

tRIII <Ver 17.1)

MLI (Ver 23.1)

MSF.S (Ver 24.1)

VAHAKA (Vtr 24.1)

OPTFEEI (Ver 21.1)

m

VAX 11/751

MS

•OS

m n/751

VAX 11/751

MS

IDS

I0S

IBS

IOS

LllfMft

FOKTMR

FMTMN

MSIC
hut III*

FOITMN

COIOL
MSIC

MSIC,
PASCAl, C

MSIC

MSIC

MSIC

MSIC

Iiftt
Uses

1311

«ll

7ill

12»

391

mi

SSI

731

1SI

1421

Lines

Ctitrol*
Process
liies

1171

2211

2111

1381

1SI

3311

211

2411

Nil

3fl

•f Coif

Oitfit
Uies

631

481

451

2441

7411

3341

111

Ml

m

4421

Total
Lilts

3111

Mi

5251

S27I

7?5I

mi

851

3731

141

*43I

Reoirki

SIS for iriikics

Kjritr lii<« pickift for LP StWtiot

MSIC I iUU III* (No ititf-iri-
iickife isei.

Mo itMiiri iicluft isei.

No iluiui ttckift isei.

No sta<iri iickife wri.

N/itr Liilo pickift for LP solitiM

Ho iiwiui pickait nti.

CARS for LP solitiM.

Uyier Ltilo iickjje for LP solitio*



15

4.3 Distribution of Code in I-P-O Structure s

Based on the Table 1 data, Fig. 7 shows the distribution of

codes in I, P, 0 categories for the DSS packages studied.

Processing code is less compared to the Input and Output code.

The maximum processing code is less than 4000 lines.

Usually output code is higher compared to Input code* In the

present study, Input is lesser than 4000 lines of code9 while

output code hos gone upto 8000 liftes of code.

- Usually effective DSS can be designed around B000 -

10000 lines of code as the 1st version of the DSS

package. Acceptability from users is important for

the 1st version before elaborate designs Are made

for the next version.

- Processing code ONLY includes the code necessary for

interfacing the standard packages, in case they are

to be accessed for the solution of the models of DSS

packages.

4.4 Distribution of I-P-0 Lines s

The overall distribution of I-P-0 codes are :

INPUT 15,530 (31.17.)

PROCESS 13,200 (26.p4X)

OUTPUT 21,180 (42.47.)
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From the Fig 8, one can see that PROCESSING code is the least.

Input and Output code adds upto 36,730 (73.57.).

This is the general structure of a typical DSS package in

which Input and Output should form the bulk of the code. In

fact one can hypothesize that "A software package should not

have more than 30% code in Processing with standard package

for solution of a model embedded".

4.5 Distribution of Languages for DSS Packages s

It may be recalled that all the DSS packages mentioned in this

survey, were developed during 1984-1988, period. As shown in

Fig 9f BASIC is used for 53-8% of packages9 followed by

FORTRAN (23.1). DSS packages were designed so that they are

cost effective. It could have been possible to use 4GL tools

and other non-procedural facilities.

The developer of a DSS package has better control on the

design of the DSS package. It is unlikely that the code will

be modified frequently. Hence the user is not expected to

change the code. Hence, choice of a 3GL is not out of place,

even in the present scenario of available software development

facilities.

5 Conclusion t

Decision Support Systems (DSS) will play important role in the

future use of computing facility for the middle and top

management of any organisation.
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DSS should always have at least 70"/. of the total

code cqrresponding to Input and Output.

Processing code should not be more than ZftV. of the

total code when a standard package for the solution

of a model of che DSS package.

It is always advisable to use standard package

available off-the-shelf to reduce the code

corresponding to process. This helps the developer

of a DSS Package to concentrate on Input and Output

portion of the DSS package which is very crucial to

the success of a DSS package.

No harm in developing DSS packages using 3GL.

Acceptability of a DSS package by the users is

important for further improvement.

Spiral Modelling [16] advocated by Bohem is very

useful in the development of a DSS package rather

than the traditional water—fall—Model.

DSS packages have close relationship to the recent

concept of Data Warehousing (D/w) [17]. Hence there

will be a number of interesting facilities for

middle and top management by ©ynergetic concepts of

DSS and D/W.
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