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Automating the Generation of Test Sequences from B, Formal Specification
DING Yue-Wei, PENG Jin-Mei o
(School of Optical-electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Formal specification, based on critical mathematics, not only make the process of software development more
effective and precise, but'also contain a great deal of information that can be as the original reliable basis for the
generation of test ‘se(i.uences. The work reported here base on the standard B notation, splitting the operation to the equal
effect predications and then generate state transition diagram according to path coverage criterion, and also solving the
indeterminism of state transition. Generating the test sequences according to the test criterion on the state diagram,

which can prove an effective test, has also been presented.
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EXAMPLE
VARIABLES
variablel
INVARIANT
Inv
OPERATIONS
OP = pre
THEN
IF T1 THEN
Subl
ELSE
Sub2
END
END
LI B TR B RS 3 R 1
BEZEVE MR A BN
inv A pre A TIWA Prd(subl) [Jinv A pre A IT1 A
Prd(Sub2)
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SCHEDULER

SETS

PID = {pl, p2, p3}
VARIABLES

active, ready, waiting
INVARIANT
active€ PIDAready S PIDAwaiting S PID/
readyNwaiting = @ /\readyNactive=0 /\ waitingNactive
=@ AactiveN(ready U waiting)=@ /\ card(active)<1 /\ (acti
ve =0) = (ready=0)
INITIALIZATION
active := @
ready :== @ \ B
waiting := @ :
OPERATIONS,
NEW(pp)
. PRE
pp EPID App € (active Uready U waiting)
THEN
waiting := (waiting U {pp})
END;
READY (rr)
PRE
r € waiting
THEN
waiting := (waiting — {rr})
IF (active = @) THEN
active := {rr} ELSE A
ready :=ready U {mr} END _ :
END; \
\SWAP-
« PRE
active = @
THEN
waiting := waiting U active
IF (ready = @) THEN active := @
ELSE
ANY pp WHERE pp € ready
THEN
active == {pp}
ready :=ready — {pp}
END
END
END;
AL =Ry, ites, 1817, 7
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new(pp): inv A pp € PID A ppé&(active U ready U
waiting) /\ active’=active /A ready'=ready /\ waiting
=waiting U {pp}

readyl(qq): inv A qq € waiting /\ active=0 /\
active={qq} /\ready= @ /\ waiting=waiting-{qq}

ready2(qq): inv /\ qq € waiting /\ active=d /\ active’
=active \Vready=ready U {qq} /\ waiting=waiting-{qq}

swapl: inv /\ activez® A ready=0 /A active’=Q /\
ready=0 /\ waiting=waiting U active

swap2: inv /\ activez® /\ ready=@ /\ (Ipp € ready|
waiting=waiting U active A ready’ ready {pp} /A

active’={pp})
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1.active= @, 2.active= @, 3.active #0,
ready= 0, ready= 0, ready= 0,
waiting=0@ waiting #0 waiting= @
4.active #0, 5.active #@, 6.active #0,
ready= 0, ready #0, ready #0,
waiting #0 waiting=0@ waiting #0
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