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1. INTRODUCTION

Traditionally, management sciences paid much more attention to supplying
accurate and up~to-date information rather than to inereasing the quality of
the decision process itself., Undoubtedly, this tendency was prompted by the
more quantitative nature of the information delivering process and hence by

the potential introduction of the computer,

In this report, we want to emphasize that the decision table technique,
originating from the information sciences, can add to the quality of everyday
decision making by providing facilities for designing and meking procedural

decisions in a structured and disciplined way.

However, standardized techniques for translating complex decision descrip-
tions into decision tables should be used., It is demonstrated that the inter-
active PRODEMO system greatly contributes to this achievement and that every

decision maker can benefit, without prior knowledpe, from its application.

2. INTENDED AUDIENCE

The application field of decision tables in penersl and of PRODEMO in par-
ticular can be diveded into two perts :
a. the design of new procedures, repulations, laws, ...
b. the analysis of existing procedures in order to examine their correctness

and their completeness,

In particular, the PRODEMO system may prove to be valuable a.o., for the
following categories of people @
~ Managers vho want to design new procedures or to analyse and correct existing
ones used in their orpanizations (or even by themselves).
- Lawyers who are confronted with logically chaotic and even incomplete and/or

contradictory laws.
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~ Legislators who have to design new laws adapted to complex modern life,

= Anyone involved in the design of new regulations and prescriptions in general,

Information analysts who have to g£rasp complex organizetional and infological

problems,

Teachers looking for s clear and unambiguous tool for representing complex

material,

3., PROCEDURAL DECISION MODELING AND THE USE OF DECISION TABLES

The wide class of decision problems indicated in chapter 2 can advantageous-
1y be dealt with using decision tables. In this chapter, we first outline some
basic definitions of the decision table technique, after which we present a
straightforvard procedure for obtaining decision tables. Finally, some advantages

of the technique are mentioned.

3.1. Definitions

A decision table is a tabular representation of a decision situation showing
the actions to be taken depending on the combined values all the relevant condi~
tions can have.

The general structure of a decislon table is shown in figure 3.1. Each decision
table is identified by a name: forther, it is split up into a condition part and
an action part, The left pary of the teble is calles the stub, while in the

right part the entries, forming the individual decision rules, are filled in.

TABLE NAME

CONDITION CONDITION
S5TUB ENTRIES

ACTION ACTION
STUB ENTRIES

Fig, 3.1,




Fig. 3.2, represents a decision table.

Looking at the first rule (the first

column to the right of the double bar), we immediately see that for a customer

requesting a First Class seat and in the case of such a seat being available,

a 18t Class ticket will be issued and the appropriate reservation balance will

be updated {indicated by X).

A don't care condition entry (~) means that this

condition is irrelevant for the decision rule under consideration.

It is obvious thet any decision rule having one or more don't care entries

(a so-called contracted decision rule) can be translated into a set of {simple)

decision rules having the same confipuration of actions (see figure 3.3 for the

first rule of the Airline Reservation tablie).

Obviously

mation can always be performed; we call this process the

of decision rules. It is automatically performed by the

request of the user,

Airline Reservation

the opposite transfor-
"contraction" of a set

PRODFMO system on simple

Customer requests

First Class

Ecdonomy Class

18t Class seat available 7

N

—

Beonomy Class sesi available 7

N

Is Economy Class alsc O,K., 7

N

Issue 1st Class ticket

Update 1st Class reservation
balance

Issue Economy Class ticket

Update Econ. Class reservation
balance

Put customer on 1st Class
wniting list

Put customer on Econ. Class
waiting list

Fig. 3.2,




First Class First Class
Y Y
- Y "
- Y i Y il
X X X X X
X X box
_ _ - -
Fig, 3.3,

3.2, Constructing decision tables

In chapter 2, a basic distinction between a priori structured and a priori
unstructed situations was made., Analyzing the former class starts from a
(mostly narrative) description. A rather straightforward nprocedure for trans-
forming these descriptions in their decision table equivalent was developed by
M. VERHELST andis briefly given in this section. On the other hand, dealing with
a priori unstructured situations, where no initial deseription exists, is & much
more cumbersome task. In this case, resorting to the PRODEMO system ig an even
more advisable way of proceeding,
Suppose we want to construct a decision table representins the following decision

prohlem

Tilling Qrders

When the quantity ordered for a particulaxr item equals or exceeds the minimum
discount quantity and the order is from a vholesaler, give the customer a dis~
count and make the shipment. This presumes that there is sufficient quantity
on hand to fill the order.

If the quantity ordered is less than the discount quantity, bill at regular
rates even if the customer is a wholesaler., Bill at the same rate if the sale
is retail,

If there is not a sufficient quantity on hand, bill as sbove, ship what can be

shipped and backorder the remainder of the order. It must be emphasized that,

in this situation also, even if the discount quantity is ordered, if the custo-
mer is a retailer, the discount is not given.
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Carefully analyzing this text results in the following lists of conditions

(with their values) and actions :

Ordered by

Sufficient quantity on hand
to fill order

CONDITIONS VALUES
1. Quantity ordered » minimum
discount quantity Y /1

wholesaler / retailer

Y/ U

ACTIONS

1,
2,
3.
b,
5.

Give
Biil
Make

Make

discount
8t regular rates
shipment of quantity ordered

shipment of quantity on hand

Backorder remainder

The following remarks hold true :

1. Repetitions of the same action or condition name sre already omitted from

the above lists,

2, The different values a condition can have

should

- be mutually exclusive {e.r. no customer can be wholesaler and retailer

at the same time)

- span the whole range of possible values

(exhaustiveness constraint).

How, one has to reconsider the starting

for this condition

text in order to establish the re-

lations between conditions and actions, called the decision rules. The following

procedure, also applicable when using PRODEMO, can be applied.

Consider the first paragraph of the text. It 1s said that the customer

should be given a discount (i.e. Action 1 of the above list should be executed)

and the shipment of the ordered quantity should be made (Action 3) if




= the quantity ordered cquals or exceeds the minimum discount quantity {condi~
tion 1 takes its first value)

and

- the order is from a wholesaler (condition 2 takes its first value)

and

~ there is sufficient quantity on hand (condition 3 also tekes its First value).

We transcribe this statement using the following conventions
~ the actions, separated by AND's, are put ahead of the equivalent logical
expression
~ references to conditions are put behind the implication sign { fe— )
- both conditions and actions are referred to using their number in the condi-
tion (action) list
— condition values are referred to using letters ('a' for the first value, 'b'

for the second one, ...).

This gives

(1) 1 AD 3 ¢— 1a AND 2a AND 3a
In the same way, the following remaining condition/action relations can be
derived from the text :

(2) 2 ¢—1b OR 2b

(3) t AND & AND 5 ¢ 3b AHD 1a AFD 2a

(L)} 2 AND b AND 5 ¢—-3b AD (1b OR 2b)

(5) 2 ¢—3b AND 2b

Notice the following :
- {2) is derived from the second paragraph
- in (3) end (4), both derived from paragraph 3, & certain duplication of (1)
resp. (2) is inserted {because of the sentence "bill as above"). One should
maintain this duplication in the expressions.
(as a short exercise : try to discover in the table of figure 3.4 what hap-
pens in the second rule if you wronmly replace (3) and (4) by "b AND 5 ¢«— 3b")
- {5) represents the last sentence of the starting text where "in this situation"
refers to the case of insufficient quantity on hand. It can be seen that it

contains no additional information.




At this place, we want to stress that the logical expressions should be a

literal translation of the initial text and nothing more : any further inter-

pretation must be done startine from the resulting decision table, Inserting
the logical relations (1) - (5) into the expanded decision table (i.e. the de-
cision table containing no contracted rules), as is done automatically by the

PRODEMO system, produces the decision table given in figure 3.h,

FILLING ORDERS

Quantity ordered (Q0) » v .

. . . G i1
minimum discount quantity 7 .
Ordered by vholesaler | retailer wholesaler | retailer
Suffiecient quantity on hand : : .
(QOH) to £ill order ? t oy i Y By "
Give discount X X - - - - - -
Bill at repular rates - - X X X X X X
Make shipment of QO X - - - - - - -
Make shipment of QOH - X - ¥ - X -
Backorder remainder - i X - ¢ - X |-

rules g 2 3 i 5 6 T 8
Fig. 3.4,

Careful looking at this table reveals that
~ in a certain number of cases {rules 3,5 and T) no provisions are made for
shipments
~ the second condition is irrelevant for the case "0« minimum discount quanti~
ty" such that rules 5 - 8 can be combined into two rules {this is automati-
cally done by the PRODEMO system),
Now, any correction (e.r. inserting additional provisions for preparing ship-
ments) and/or refinement can be introduced in the decision table of figure 3.4,
leading to a more complete and more accurate description of the decision situa-

tion dealt with.




3.3, Advantapes of using decision tables

Yhen using decision tables, the following advantages are gained
1. Basy and fast decision making
To make a decision it is only necessary to look for the decision rule which
satisfies the desired values of the conditions. There is no need to analysze

the text everytime a decision has to be made,

2. Correct decision making
A text can be ambipuous and subject to incorrect interpretations. A decision
table however leaves no room for interpretation as it contains no such words
as : normally, else, exceptionnally, the previous, in so far, only if,

but ...

3. Short and standardized representation format
In wost cases there is no need to read and write long, annoying and difficult

texts. Decision tables are more compact and easier to understand.

4, Check for completeness
It is very difficult to puarantee that a text treats all possible situations
(most texts in facto do not), In a decision table one can immediately check

which combinations have not been foreseen {and cause no actions to be taken).

5. Check for contradictions and correctness
If some actions exclude each other (e.g, refuse order, execute order), one
can check whether the table contains a decision rule whieh leads 1o both
actions. In texts it is very difficult, if not impossible, to detect such

contradictions,

L, A RATIOWALE FOR COMPUTER INTRODUCTION

In chapter 3, a straightforvard manual procedure for constructing decision
tables was outlined. However, in a high number of cases, the complexity be-
comes overvhelming; then, introducing the computer into the construction process
is the obvious rieans to enlarge the applicability of the decision table tech-

nigue. The followins reasons can he put forward
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Combining different construection methods is hardly possible without the as-
sistance of the computer. Besides, an interactive computer program, like
the one described in this report, can give valuable indications about the

desirable method.

The automatic seneration of condition entries puarantees the completeness by

enumerating all possible combinations of coadition ranges.

lots of administrative and clerical work that inherently go with the use of

the decision table technique can be taken over by the computer,

Some manipulations of the resulting decision table can very easily be auto-
mated.
Ex. : - the contraction of the decision table using various criteris

~ reordering the conditions and actions

Some other manipulations lend themselves admirably to the use of interactive
problem solving techniques,

Ex. : splitting up a decision table.

The resulting decision tables ean, at a Turther stage, form the basis of

more or less automated decision making.

THE PRODEHO S5YSTEM

The PRODEMO (PROcedural DEcision MOdelins) system is a computer program

for the construction of decision tables and hence for the modeling of various

procedural decision situations.

Its main purpose is to guide and support the user during the building pro-

cess by giving sugpgestions and feedback, by checking for incompleteness and in-

consistencies and by executing all of the administrative routine tasks and the

cunbersore drawings.
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No special knowledge is required in orderto use the PRODEMO system., The
interactive environment, in which it has been conceived, guaraniees an extended
and effective user support when this is required and is able to create a highly
flexible and well controlled construction process. HMoreover, the system is
supported with sufficient documentation and comment to provide for the need for

any additional information during this process.

In this chapter attention will be paid to the construction process and

the PRODEMO methodology will be illustrated with an example.

5,1, General description

PRODEXO is an interactive system for the automated construction of deci-
sion tables. Its implementation on the CDC PLATO system enables a very fast

and flexible construction process.

According to the nature of the man-machine interaction, the PRODEMO system

is able to operate in one of these two modes :

- command mode : the user takes control of the progran ond determines his path
through the modeling process. This is achieved by grouping
all important functions on a central index pare : the PRODENO
menu. From this pape the user can choose which option he wants
to take, exccute it and then return to menu to choose another
option.

- response mode: the computer controls the program and leads the user through
the modeling process.
The construction of the decision table is accomplished on sug-
pestions of the PRODENMO software, after deducing underlying

rules and constraints,

The user is at any chosen time supplied with the necessary information and
explanation for a successful result and is able to switch from one operating

node to the other.
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The possible exchange between command mode and response mode guarantees
an automated design which is flexible enoush for a constructive man-machine in-

teraction.

5.2. PRODEMO Methodoloay

In order to construct a decision table, PRODEMO needs (fig. 5.1.) :
~ & table name
- a list of conditions and condition states
~ g list of aections

- a list of decision rules.

The construction of all these elements is grouped around the MENU page
(fig. 5.2,). TFrom this page the decision description is gradually built up.
The rest of this chapter is an illustration of the construction process and its

various stages.

decision table name |

1

condition name 1 l ’ ’ l
condition name 2

condition name 3
condition name k

N decision

- T columns
action name 1
action name 2
action name 3

action name ‘ ' ‘ ’

Fig. 5.1, : Decision tsble elements.
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[Mprodema - menn |
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Choose one of the following options s

(= : recommended, < ! possible, = : not yet available)

to start restart decision modeling
+ . b. te change "PRODEMO default optxoms

+
f

% c. to add/chaﬁg@fdﬁiet@ conditions (or states)
& d. to reorder conditiona or states
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.
£

to addrochangesdelete actions
to reorder actions
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-
&

3
oy

to add decision rulas
* h. to inspectrsohangesdelete decision rules

&
G

=3 1. to construct decision tablﬁ
% j. to make decisions

to reloadsdelete decision {rom working storage
to save decision in working storage

& &
5 S

- y. to access your own takle library
z. o access public table library

~stop- to end or restart PRODEMC ~lab- for response mod@
~ghift help- for general infermation -help- available

)

A

Fig. 5.2, : MENU of PRODEMO options

»
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5.3. The construction process illustrated with an example

As an example of the construction process, consider the following decision

situation, vhich might represent an existing order processing procedure

T D)

tthen an order comes in, First a check is made whether the customer's credi

1imit is exceeded.

2. If it is not exceeded, the order is delivered or put on a waiting list, de—
pending on the stock situation.

3. If the credit limit is exceeded, the foregoing holds if the customer is
considered important. Flse the order is rejected if the amount involved

exceed $ 100,

k. Orders are always delivered if the stock is sufficient.

N i

Transforming this procedure into a decision table will not only improve the
speed and the simplicity of decision making, but will also check for the correct-

ness and the completeness of the existing resmulation.
In order to construct a decision table for this problem, using the PRODEMO
system, we successively choose the appropriate options in the menu (fig. $.2.).

The first thing to do is to start decision modeling.

5.3.1. Starting decision modeling

Starting the modeling process merely implies preparing the system to con-
struct a decision table, This is indicated by piving a name to the decision
being modeled. After the construction process, the name is used to store the

completed decision table 1x the table library.

Suppose the decision in our exarmle is called 'ORDER TREATMENT!,
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5.3.2, Entering conditions sand states

The conditions are the criteria on which the decision depends. A condition
consists of a name and & nurber of condition values or states, vhich affect the

decision.

The condition calles ‘'Stock sufficient?' might have two possible states :
'Yes' and 'Wo'. There are of course also conditions with more than two states,

like 'ecolor' could be 'blue', 'green', 'red', black', ... .
In order to find the conditions, it is neccessary to read the initial text
carefully. Because conditions are the factors affecting the decision, thegr often

follow words like : if, unless, else, depending on, in so far, ... .

Anslysis of the example results in the following conditions :

1. Is the ecredit limit exceededd 7 Yes or no
2, Is the stock sufficient 7 Yes or no
3., Are we dealing with an iwrportant customer ? Yes or no

L, Amount involved ? £ 100 or > 100.

Entering these conditions and condition states can be done in a really |

straightforvard way. Up to 10 conditions may be supplied each one having a

maximun of 6 states. At any time conditions and states can be changed, added

or deleted,

Suppose we are satisfied with the conditions as they are listed in fipure

5.3., 80 we cen move on to a further stage inthe.modeling process.



: condition input -
Corditions for 'ORDER TREATMEMT’

e 1. Credit limit exceeded 7

G Yes B No
b 2. Sufficient stock 7 _
@il Yes B No
b 3, Important customer ?
[ Yes Mo
b 4, Amount involved ?
B = 198 > 188

Enter new condition name or no. of condition to be changed :

>

~-help- avaiiabla S -cupy- enabled
~-ghift data- for menu ¢ To addschange states : xnumber ¢

B

Fig. 3.3. : Entering conditions and states
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5.3.3. Entering actions

The actions are the decisions which have to be taken, the consequences
which result from a certain combination of condition states, In the decision

text, they are indicated in combination with words like : then, in that case,...

In order to obkain the actions, we read the text and see what the outconme

of the decision might be, We find three possible outcores: (see figure 5.h.).

1. Execute the order
2. Refuse the order

3. Put the order on a waiting list.

These actions can simply be fed into the computer, Up to 20 actions may be
supplied. At any time, actions can be changed, added or deleted when this seens

necessary.

One of the purposes of constructing a decision table is to look for incon-
sistencies, In order to enable the system to detect such errors or shortcomings
in the decision description, it is possible to indicate which actions are con-
tradictory, i.e. only one of them should be referenced in the same decision
situation. In the above example, all three actions are contradictory. One
cammot e.¢. exccute and refuse an order at the same time. These contradictions

can easily be entered.

ilote that the input of actions and conditions is not %o be done in a speci-
fic order. One can at any time add, delete and change either of them. It is

also possible to reorder the actions, conditions and condition states (see menu

page).

5.3.4, Addins Decision Rules

When conditions and actions have been entered, one can start establishing
the relations between them, the decision rules, A decision rule indicates which

specific set of condition combinations leads to a certain action.




AT

A

Petions for 'ORDER TR

o s T

[ 11 Execute order
[ 2] Refuse ordar
i 3] Pubt order om waiting list

Erter naw action or number of action to be changed

Sdata- to change contradictions - GOPY-

~help- available , ~shift

£

s

Fig. 5.4. ¢ Bntering actions

enabled

data- for maenu
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The input of decision rules is based upon the following format (1)

action part | <—] condition part

This formulation implies that the actions in the action nart have to be under-
taken when the condition cormbination in the condition part holds true.
Actions and conditions are represented by their numbers, condition states by

their letters.

The decision rule

1 & la

then mesns : Action 1 shoulé be executed if condition 1 satisfies state a.

Replacing condition and action names by their numbers largely sirplifies the

input and error checking effort.

The action part may consist of several actions, if all these actions have
to be execcuted in the specified situvation. The action numbers are then con-

nected by 'and' {2).

In the same way, the condition part may contain several conditions, con-
nected by 'and! or ‘orf. The use of parentheses is inevitable in some casges

to avoid ambiguity.

Some valid decision rules : 1 & 13
2 e 1a and 2z
3 and B ¢— 1a and (2b or 3b).

{1} A short outline of this method was pgiven in chapter 3.

(2) The PRODEMO software is developsdt 1in English. User input, however, ig
also accepted in Dutch, French or German.
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As slready mentioned, conditions can take several values, but only one at
the time. Condition states are thercfore separated by ‘or'.,
To represent several conditicon values, one writes e.m. @

ia or le,

or shorter : l1ac

Some actions always have to be underteken, e.g.

1 and 2 «— always.

v
Some condition combinations are impnssible. They cannot occur and are removed
from the resulting table. These combinations are indicated as follows, e.f.

impossible ¢ la and 3b

The decision logic is entered in this ferm of logical expressions., The decision
rules are first checked on syntax and then implemented in the table under con-
struction.

As far as possible, semantic ervors are also detected, e.q.

impossible ¢ alwvays : wvould mean that all condition combinations are
P

impossible

inpossible - la :+ would meas that 1z is not necessary, SO it can be
deleted
1 4w Tabedef + enumerating all states of a condition makes the

~ondition irrelevant in the given rule.

At any moment, the user cen take o look at the list of already entered
decision mules (Fig. 5.6.). In order %o correct or complete the existing de-

cision table, the decision rules can simply be adjusted.

Because of their high information value, the decison rules are automatical-
1y adapted to all chanped circurisiances.
E.g. the rule 1¢-— lab and {(?a or 3n) becomes :
- after interchanging condition ' and 2 @
1 e— 2ab and {1a or 3a)
- after deleting condition 2

1 ¢— 1ab and 3s

\
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- after deleting states a and b of condition 1 :

1 -~ 28 or 3a
The decision rules are entered in the above format {fig. 5.5.). It is
alvays possible to request wore information on how decision rules have 1o be

entered, changed or deleted.

5.3.5. Inspecting decision rules

This option allows the PRODENMO user to inspect all decision rules he has
already entered, but now in a more readable formst, i.e. condition, action and

state symbols are replaced by the original names.

The decision rules which describe the above example ., are given in fig.5.0.

As gn illustration, the verification of the second rule is displayed in fig. 5.7,

Tt can be seen here thot the decision rules, with their unambipguous inter-
pretation, are the transition between the action-oriented decision text (an
action should be executed if...), and the condition-oriented decision table

(a condition combination leads to ... ¥,

5.3,6, Default options

The user can choose a number of options concerning the construction and
the tabular representation of the decision. Unless he wants to change any of

them, the normal default options are taken.

The most important among them are ¢
- Automatic table diasnosis (ON/OFF), default = ON
The disgnosis leads to the detection of msnifest shortcomings in the con-
structed table, like contradictory actions, unreferenced actions, empty de-

cision situations, etc..
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i *Ewecute ordar
2ela fuee order
3°Put order on waiting list

19 Credit limit exceedsd 7
[ es Mo

20 Sufficient stock ¥

[y es BAGY

5% Tmportant customer 7
fl¥es EiNe

4° Amottnt  involved 7

[ls 188 B 4

Enter new decision gl
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~-ghift data- for menu

I

Fig. 5.5,

¢ Decision input
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>

snish

1igt of decision rules

Decision rules for 'ORDER TREATMEMT ' -

11 1 + 2a and (b or (ia and 3al})
21 3 & 2b and (b or (ia and 3a})
31 2 « ia and 3b and 4b

41 1 « 2a

Enter no. of rule to be changed (shift hele to dalete)

~gata- for adding decisions 2 arumber for verification
~help- available ¢ ~shift data- for meny

Fig. 3.6. : Changing, deleting and inspecting decision rules.

4



24,

| rule 2

gecisian werification

ESufficieﬁt atock 7]

{Ne}
= el
(
[Credit limit avceaded 7]
(Mo
o
{
[Cradit limit exceadad 7]
{(Yes}
and
[Important customer 7]
{Yes}
)
)
D

[(Put ordar on waiting list]

3 ¢« 2b aed O o Ula and 3a) )

& ~BRCE- to &
& maa again &

“snift back- for decision list -data- for adding d%&i%i@ﬁﬁw‘
;

-shift data- for menu ~Reip- avallable

-7

Fig. 9.7, ¢ Decision verificatien.
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- Decision table constructed (CONTRACTED/EXPANDED), default = COUTRACTED
With this option, the table can be contructsd before being plotted upon
the screen, i.e, decision columns leadines to the same decisions are reduced

to one simple situation {for a definition : see section 3,1.).

- Decision table stubwidth, default = 20 characters.
The stubwidth of a decision table is the place where the condition and action
names have to be put.
Pue to screen limitations, the user must choose between a larpe stubwidth
and a large number of decision columns displayed on one single screen.
Tf the stubwidth is too small the condition and action names have to be split
up, so that the length of the screen may not be sufficient, If the stupwidth
is too large there is not much space left for the decision colusns and the

pu=ber of sereens would become unaceeptably high.

5,3.7. Table construction

At esch stage, the user can ask the PRODEMO system to show the decision
table. Constructing the table implies matching the deeision rules to an ex-—
panded table, contracting the table, checking for errors and displayins the
table on the screen. I the table contains too many columns to fit into one

screen, the display is continued on another screen.

Fig. 5.8. shows the table which wes constructed for the earlier gmiven ex-
ample . Vhen constructing this table, the system reported two shortcomings @
~ the third column containg two contradictory actinns @

VExecute ordor' and '‘Refuse order’

- the fifth column contains no actions at all.

Tt is evident that these errors originate from the decision text, but
discovering them there will not be as easy. The specific decision table format
enables both the user and the system, 1o find such contradictimns or shortcomings

in a standard vay.
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5,3.8., Changinr and completinm the table

Once the errors in the decision text are found, we can update the decision
table ancordingly in order to get an unambiguous decision description,
PRODEMO not only detects the errors in the decision table, but slso offers an

elepant way to perform and control the necessary changes.

On one hand, the errors can be corrected by adapting the decision rules
and constructing the table arain then. On the other hand, the table can be
changed directly, l.e. by chanpging some action entries '-' into 'X' or vice
versa. It is sufficient to touch the screen at the desired locations, because
the PLATO system is equipped with a touch~-sensible screen. After changing some
sction entries, the table is again constructed, the decision rules are avtomati-

cally updated and the revised table is displayed again.

When the necessary corrections are nmade, the final table could look like
the one in figure 5.9.
This table is a ruch more reliable and faster tool of manapgement than the existing

regulation we started from.

5,3.9. Save and reload cptions

Once the table is constructed and satisfies the user, it can be saved in
memory for later use. The user can at any moment reload one of his tables to
make a decision or to adapt it to the chanped circumstances. The tables in
memory can be protected apainst unauthorized access depending on the user's

preference.

There are 2 kinds of table storineg
a. A working storare vhich is desifned to contain decision situations under con-—
struction and which can be accessed very easily. These tables can be in=-

spected by anyone, but not changed nor deleted.
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b. A publie library containing completed decision descriptions, subdivided in
10 gets according to the subject of the table. At present, this library

can handle up to 200 decision tables.

The library tables can take three access levels !
- any user con change and inspect the table
- anyone can inspect the teble, but not change it

- no other user can chanre or inspect the table.

ot only separate decision tables are saved in the public library. Interrelated
tables can be connected in table structures, which is the subject of the next

topic.

5,3.10, Decision table structures

A table structure is a collection of interrelated decision tables, con-
cerning the same decision situation. The relastions are formed by the fact that
some tables are a Turther specification of a condition or an action of another
table. In the example outlined above, we found an action, called 'Bxecute
order'. This action could lead to the construction of a new, more detailed,
table, containing  delivery or shipment details. These two tables would form

a structure (also called system)}.

In most cases, all tables from a system could be combined into one single
table with the same lopic. BSuch table, however, would be so large that it
would be completely useless. !Moreover, the construction of small and related
tables, containing coherent decision information, offers some important advan-—
tages. It enables the desisner to focus on only the relevant aspects of the
decision situation mart by pert and to keep the decision structure in mind.

Tt therefore adds to the modularity and the top-down approach of the problem

deseription.

The relation between tebles in a system can take two forms, hecause of

the distinction between actiorn and condition subtables.
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An action subtable is a table which refines an action of another table.
If e.g. the table 'Dxecute Order' is constructed in the above example, it

wonld be an action table as it detnils the oripginsl action 'Txecute order’,

A condition subtable, however, refines no action, but a condition of
another table, One might e.g. construct a table 'Importent custorer' for the
above example, in order to find out when a customer is considered important,
The actions of this table indicate which state of the original condition is

gatisfied, e.g. customer is important : yes or no.

The PRODEMO implementation of table systens shows the following conventions:
- A table system can only contain decision tables of the same public library
set (i.e. maximum 20 tables)
- When an action {or condition) refers %o a subtable, both the action {or con-
dition) name and the subtable name should be identical and start with
A - {C  for conditions), in order to establish the relation between them,
-~ Only tree structures are allowed. Tree stmuctures consist of 1 head table
with underlying levels of subtebles, so that each subtable has one and only
one higher (parent) table. A table can refer to various (lower level) sub-

tables, but it can only be referred itsclf by one {hipher level) table.

The structure of a system might e.sm. look like this

<

|

I |
1 1 ]

] R R

. l
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Illegal structures would be
777 T
UTW@ i Vi,

1:"| I—L! [ ]

|

In both cases a subtable is present which has more than one porant  table.

The implementation of table systems in PRODEMO is restricted to the public
library, i.e. when a table is saved, the computer asks whether the table should
be part of a system, and, if yes, which is the parent table.

Safety levels, vhich were allowed for separate tables, are auwtométically valid

for the complete system as a whole.

The structure of the table system cante displayed under tree format

{if the screen dimensions allow) or by imdsntation.
Tables of the same system can easily be displayed by reloading the com-
plete system from the library, which allows the user %o focus on one table, but

to keep the rest of the system within reach.

5.3,11, Decision making

PRODEMO and the decision table technique serve a double objective : first
the construction and snalysis of tables which represent a decision situation;
second the possibility of easy and correct decision making with the resulting

table(s).
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This last option allows the user to make decisions from a table he construc—

ted or reloaded from table memory,

The procedure for making decisions is quite simple., The decision maker
just has to enter the range for each condition(Fig. 5.10), so that the relevant
decision table column can be traced down. Subtables in systems are automatical-
ly inserted in the decision process. At the a.d of the subtable, decision meking
returns to the higher level table and continues there with the results obtained

in the subtable., A complete system can be travelled down this way.

If one is working with a contracted table, PRODEMO will look up irrelevant
conditions (indicated by a '-' in the decision table). As the condition state

plays no role here, it need not be entered.

The actions whieh result from the decision situation are automatically ge-
nerated and displayed {see fig. 5,11.)}. If no actions are present, this is
indicated with 'HO ACTIONS', Impossible rules are also detected and marked
with fIMPOSSIBLE RULE',

6. DIRECTICHS FOR FUTURE EXTENSIONS

A Tirst extension in the immediate future will be the creation of private
decision table data bases. A distinction has to be made between the public
library and the private library, the former beins accessible by all users vhile
the latter is reserved for each specific user, These libraries will be used to

store completed decision descriptions.

Attention will be paid to the implementation of a larper decision intelli-
gence, concerning a.o, the automatic separating of complex decision tables, the
development of efficient contraction procedures, leading Lo optimal condition

order and nénimel table lenrth, and the extension of the response mode.
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The response mode which is now only partly available will ensble the user
to transfer control to the PRODEMO system, The system analyzes the current de-
cision situation, gives suggestions for the table construction and enables the

user to adapt the decision description accordingly,

T. A BHORT WOTE Oil THE CHOICE OF THE PLATO RIVIRONUERT

The Control Data Plato System is an interactive computer-based education
system originally develoged at the University of I1linois under the direction
of Dr. D.L. Bitzer. It assists in all phases of the teaching process and has
extensive application to business and government as well as to academic institu—
tions. The heart of any Plato system is a larme (6h-bit) CDC CYBER T3 computer;

up to 102h terminals can be connected to this central device,

Our choice of the Plato System asthe host system of PRODEMO, was not only
influenced by its incidental presence in our testing environment. We doily
appreciate its
- wide facilities for creating visually attractive displays
~ touch-sensitive display screen
~ quick response time

= challenging environment offered by the Plato community.

These and other capabilities obviously compensate for some annoying incon-

veniences (e.g, communication errors).

Ye further beliéve that Computer Assisted Instruction as embodied by the
Plato approach cannot be confined to material traditionally dealt with by clas-
sical instructional techniques, Only open-ended lessons aiming at increasing
skilfulness and insight rather than pure knovwledge can shove awvay the ofien felt
and even more discussed economic and mental barrier. In this light, onc can

speak of the PRODEMO "lesson'.




36.

ACKNOWLEDGEMENTS

Hany fundamentals of the PRODEMO System go back to earlier ideas expres—
sed by Prof, Dr. M. VERHELST, who further stimulated our research by his clear
Judgment and his abundant advices. The 6. BAIK and in particular Mp, J,ROMBOUTS,
head of the Management and Development Training procured both the computing fa-—
cilities and our first testing environment (and we fully know how frustrating
the latter role may be !). 'heir continuing effort is highly appreciated,
Besides, the Louvain head branch of the same G. BANK and especially Mr. E., HEYVAERT
were {and are) our daily hosts. Finally, we want to acknowledpge that the name
'PRODEMO' was prompted by an advice 'pro Deo' by S. LEURS, the wife of one of

the authors.

The contribution by R, MAES moes back to research sponsored by the
Onderzoeksfonds of the K.U, Leuven under CGrants Ho. OT/II/8 and 07/1V/12, while
the ongoing research by J. VAUTHIENEN is made possible by the Research Program
in Management of the C,I. . {Project No. 10),




