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A Classification of Software Specification Styles for Set Based Language

Hironobu Kuruma, Shigeru Otsuki

Systems Development Laboratory, Hitachi, Ltd.
1099 Ohzenji Asao-ku Kawasaki-shi, 215 Japan

In the process of software development, developers at each stage communicate with each
other by specifications. Today, specification languages with rigidly defined syntax and semantics are
proposed to establish precise communication. However, one's specification style depends on the
properties he notices and the way to represent them. In this paper, we classify the specification styles
on the basis of three components, "information”, "behaviour" and "individual'. Three specification
examples corresponding to each component are shown in Z, a formal language based on set theory
and first-order logic. By classifying specification styles under these simple concepts, the basic
framework for constructing and restructuring specifications could be provided.
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— AddressDB

person : P NAME;
record : NAME 45 ADDRESS

person = dom record
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— AddPerson
AddressDB;
AddressDB";
name? : NAME;
address? : ADDRESS

name? g person;
person’ = person U { name? };
record' = record U {name? {yaddress? }
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— WiperSystem

switch-state : {on, off};
button-state : {on, off};
wiper-state : {on, off};
washer-state : {on, off}

(switch-state=off A button-state=off
A wiper-state=off /\'wa‘s’her-state;oft) v
(switch-state=on A button-state=0ff
A wiper-state=on A washer-state=off) v
(switch-state=off A button-state=on
A wiper-state=on A washer-state=on) V
(switch-state=on A button-state=on

A wiper-state=on A washer-state=on)
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WiperSystem

state : { init, wiping,
washig-while-wiping, washing )

SwitchOn.Wipe ==

state = init -> state = wiping;
SwitchOff.Stay ==

state = wiping -> state = init;
ButtonOn. Wash.Wipe ==

state = init -> state = washing;
ButtonOff.Stop.Stay ==

state = washing -> state = init;
ButtonOn.Wash ==

state = wiping

-> state = washing-while-wiping;
ButtonOff.Stop ==

state = washing-while-wiping

-> state = wiping;
SwitchOn ==

state = washing

-> state = washing-while-wiping;
SwitchOff ==

state = washing-while-wiping

-> state = washing
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— WiperSystem
Switch;
Button;
Wiper;

Washer

— Switch
switch-state : {on, off}

— Button
button-state : {on, off}

— Wiper
wiper-state : {on, off}

— Washer
washer-state : {on, off}
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SwitchOn ==
switch-state = off
-> switch-state = on;
SwitchOff == ‘
switch-state = on
-> switch-state = off;

ButtonOn ==
button-state = off
-> button-state = on;
ButtonOff == .
button-state = on
-> button-state = off;

Wagh == . ‘
button-state = on, washer-state = off
-> washer-state = on;

Stop ==
button-state = off, washer-state = on
-> washer-state = off;

Wipel ==
switch-state = on, wiper-state = off
-> wiper-state = on;

Stayl == »
switch-state = off, wiper-state = on
-> wiper-state = off;

button-state = on, wiper-state = off
-> wiper-state = on;

Stay2 ==
button-state = off, wiper-state = on
-> wiper-state = off;

Wipe == wipei or Wipe2;
Stay == Stayl and Stay2
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