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Collaboration between IBM, Hursley and
PRG,Oxford

1981 - chance meeting between Prof. Hoare
and IBM’s CICS manager, Tony Kenny.

1982 - research contract established.

1992 - project wins Queen’s Award for
Technology.

What héppened in between?
What has been achieved?
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CICS
Customer Information Control System

o online transaction processing system orig-
inally developed in 1968

o used worldwide in banks, shops, airlines,
insurance etc.

o supports large data-bases being accessed
by many terminals

o over 800,000 lines of code

o new release every two years

Oxford University
Programming Ressarch Group 3



Z
State-based specification language based on

typed set theory.
The state of a system and operations on the

state are represented by schemas. eg:

[Record, Key]

__File
f : Key + Record

__Read
EFile

k? : Key
r! : Record

k? € dom f
ri=fk?

Oxford University
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CICS ESA V3.1.1 became generally available
in June 1990.

268,000 lines of new or changed code -
of which

37,000 specified in Z

11,000 partially specified in Z

plus
500,000 lines of old code

Oxford University
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Subjective results

Designers and developers were
generally in favour of Z.
They felt:

o schemas improved document structure
o using Z also improved the prose

o more confident of the correctness of their

code.

Earlier stages took longer.
Coding was faster.

Oxford University
W Programming Research Group 13




Qualitative results

Measurements taken throughout development
process.

Not specifically designed to assess the use of Z.

Possibility of different interpretations/ criti-

cisms.

Oxford University
o Programming Research Group 14




roblems per KLOC

PLD CLD MLD uT Fv SYSTEST CA

Development and availability cycle

KEY
----- -=--  Z specified code uT Unit Test
------ Non-Z specified code FV - Functional Verification
PLD Product Level Design SYSTEST System Test
CLD Component Level Design CA Customer A\'failability

MLD Module Level Design

Figure 2: Comparison of problems found with two development methods in
CICS/ESA V3.1
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Oxford / IB!
~ Save $5M development cost
‘Double quality of delivered code
Z standard and tools
Clean Room

10 x quality project.




