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Overview of Z

Types and Axiomatic descriptions
e "global"

Schemas

e State schema

* Operation schema



Example: Document Control System

Document Control System (DCS)

Entities:
e Users

° Documents

Relations:

* Access-Permissions (read and write)

Operations:

* Check In
* Check Out

Source: Jacky, 1997, Chapter 16



Document Control System (1)

Types

[PERSON. DOCUMENT)

Axiomatic descriptions

 (permission : DOCUMENT «» PERSON declaration

predicates

e Example permissions

doug, aki, phil : PERSON
spec, design, code : DOCUMENT

permission = {(spec, doug), (design, doug), (design, aki), (code, aki).
(code, phil))



Document Control System (2)

State schema

__Documents
checked _out : DOCUMENT - PERSON states
checked_out S permission predicates

* Example state

checked_out = {(design, doug). (spec, doug), (code, phil)}



Document Control System (3)

Operation schemas

e Checkin
e CheckOut

— CheckQut

| | ADocuments state change
p? : PERSON - ]

[d? : DOCUMENT

d? & dom checked_out diti
(d?, p?) € permission preconditions

(cﬁecmu? = checked_owut'J {(d?, PN} | postconditions

input variables




Document Control System (4)

Schema calculus

* Goal: total specification has to be robust!

CheckedOut = [ ZDocuments; d? : DOCUMENT | d? € dom checked_out ]

— Unauthorized
. ZDocuments
| p? : PERSON
' 42 : DOCUMENT

I (d?, p?) € permission

Total: T _CheckOut = CheckOut v CheckedOut v Unauthorized



Exercise: CheckIn Operation

Reference: Solution pattern

__CheckOur
ADocuments

p? : PERSON .
d? : DOCUMENT

operation schema
d? ¢ dom checked_out

(d?, p?) € permission
checked_out’ = checked_owt'J {(d?. p?)}

CheckedOut = [ ZDocuments; d? : DOCUMENT | d? € dom checked_out ]

— Unauthorized

EDocuments handling of failed

g;’ : Z E)R;:SUOAI:ENT preconditions

(d?, p?) € permission

T _CheckQOut = CheckOut v CheckedOut v Unauthorized I total schema
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