PROCEDURE SPECIFICATION (MINI-SPECYS)

Procedure Specifications, or Mini-gpecs asthey are generdly caled, are used to describe afunction
from alower level DFD which cannot be decomposed further. For this reason the Mini-spec is often
referred to as the 'Lowest level DFD'.

Mini-specs can take various forms depending on the most suitable method of expressing the basic
process. Mogt of the methods used are probably aready familiar to you, ie Flowchart, Structured
English, Text (or narrative English) and Pseudo code. However, avery common method is the use of
Decison Tablesor Trees.

DECISION TABLES

DecisonTablesare auseful and concise method of recording complexinformationinan eesily readable
format. They can be used at any gppropriate point in a project.

A Decigon Tableis made up of four main parts.

CONDITION CONDITION
STUB ENTRY

ACTION ACTION
STUB ENTRY

Figure 1
The Condition Stub isalist of dl the conditions thet apply.
The Condition Rules shows the combinations of conditions which must be satisfied.
The Action Stub isalig of dl actionsthat are necessary.

The Action Rules shows the actions to be taken when particular conditions, or combinations of
conditions are satisfied.

A title and any commentsor notes required should aso be shown. For completeness the date should
a so gppear on the Decision Table.



A smple, but incomplete example of the technique isatraffic light teble (see Figure2). Therearethree
colours and four combinations of the colours.

Red Y Y

Green Y

Amber Y Y

Stop T T

Proceed with caution T

Go T
Figure 2

The lig of conditions in the CONDITION STUB can be in any order, but the lig of actions in the
ACTION STUB must be in the correct order in which they are to be carried out. The above table
implies that 'stop’ is the most important and is therefore put at the top.

Decisgon Tables are classfied into three types.
* LIMITED ENTRY
* EXTENDED ENTRY
* MIXED ENTRY

LIMITED ENTRY
Conditionrulesareshownas. Y =Yes
N =No
- = Immaterid (ie condition is not important)

Action rules are shown as. T = Carry out action
(BLANK)= Do not do it

The dill incomplete traffic light table (Figure 2) would become:

Red Y |N Y
Green N|IN]|Y [N
Amber NJY [N]Y
Stop T T
Proceed with caution T

Go T

Figure3



EXTENDED ENTRY
Shows the value of the Condition rule and describes the action to be taken in the Action rule.

The table in Figure 3 would now become;

. Red &
Colour of Lights Red Amber Green Armber
, Proceed with
Action Stop caution Go Stop
Figure4

These tables are more compact and easier to read but much more difficult to check.
MIXED ENTRY

Mixed entry tables, astheir name implies, usea combination of limited and extended entry conditions
and actions.

The treffic light example does not reedily lend itself to mixed entry but a hypotheticd example would
be:

Red and Amber N N N Y
Any other colour Red Amber Green
Stop T T
. Proceed with
Other Action caution Go
Figure5

Note that any one conditionrow or action row must be ether limited entry or extended entry: not both,
ie mixed on the same row.

CHECKING FOR COMPLETENESS

One of the advantages of Decison Tables is that they can be checked to ensure that every desired
combination of conditions has been included. Two formulae are used.

LIMITED ENTRY - R = 2"C where;
R = Number of Rules
C = Number of Conditions



EXTENDED ENTRY - R=N1xN2xN3...... where:
R = Number of Rules
N1 = Number of possible vaues of Condition 1
N2 = Number of possible values of Condition 2 and
o on.

If formula 1 is gpplied to the treffic light table in Figure 3 it may well be seen that there are 3 conditions
and therefore the number of rules should be 2/3 = 8 and that iswhy the table wasincomplete. The
complete table should be:

1 2

Red YIY
Green Y|Y
Y| N

Amber

-l |z |< |w
—“HZ1zl<]1»

Stop

Proceed with caution T

Go T

Figure 6

It is now apparent that there are problems with Rules 1, 2, 5 and 8. The lights are not working
correctly and adecisionhasto be made asto what action to take. Inreal life most motoristswould opt
for 'Proceed withcaution' but insystems terms this easy option could be disastrous. Let usassumethat
anerror routine has been defined and the correct actionto takeis'Stop' and 'Go to error routing. This
additiona action must now be added to the table (Figure 7).

1 2 3 4 5 6 7 8
Red Y|Y|IY]YIN|IN|N|N
Green Y|YININJY]Y|IN|N
Amber YIN]JYINJY|IN]JYIN
Stop T|IT|T|{T]T T
Proceed with caution T
Go T
Go to error routine TIT T T

Figure 7



Rules 1, 2, 5, and 8 now have the same action and could be merged using the 'Else rule.

Red Y|Y N| E
Green NIN]Y ;
Amber YININ]Y[E
Stop T|T T
Proceed with caution T

Go T

Go to error routine T

Figure 8

The Else rule can be used on any type of table, but is more common on Extended or Mixed Entry
tables. It should be used with care asimportant combinations of conditions may be undetected.

Limited Entry tables are more usudly rationaised, and redundant rules removed by replacing the 'Y"
or 'N' with =" denoting that particular condition is immaterial. These redundant rules can aso be
recognised because they have the same actions. A smpleillugtration is shown in Figs9 and 10.

Cl jJY |N]|N

A2 IT T
A3 T A3 T

Figure9 Figure 10
Decision Trees

DecisonTreesare pictorid representationof DecisonTables. They tend to be more user-friendly but
are not redly a suitable medium for showing complex logic. Although they can be constructed
independently they are usudly derived from decision tables and used as a 'more acceptable€ method
of communication.



Using the traffic light example, the Decison Tablein Figure 7 would be represented as follows:

YE Stop: Go to error routine
Amber? <
YE NO Stop: Go to error routine
Green?
NO v StOp
YES Amber?
NO Stop
Red?
Y Stop: Go to error routine
NO Amber?
YES NO Go
Green?
NO < Proceed with caution
Amber?
NO .
Stop: Go to error routine
Figure 11
Thebadcrulesare:
* Condition entries are recorded from left to right (e.g. Red, Green, Amber).
* Thefirgt condition entry is recorded once, the second twice, the third four timesand
soon.
* Condition rules are known as Nodes
* Like nodes should be digned verticaly and connected by branchesclearly annotated
Yesor No
* The two branches leaving the last set of right-hand nodes point to the appropriate
action.
Note:

With both Decison Tables and Decison Trees'Go to' and 'Perform’ statements can be used to break
down large complex Tables or Treesinto more comprehensble modules. For example, thelast Action
rules on Table 1 could be'Go to Table 2, these are known as hierarchical.



