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Atelier B (1)
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3. workspace

project

1. workspace new
workspace Atelier B

2. workspace

open close

Formal Methods: Software Development in B Qiu Zongyan (March 9, 2010) 2

Atelier B (2)

component,

• components new
component

• Machine Refinement Implementation
Machine

•

• edit

• B symbols

• Outline

Formal Methods: Software Development in B Qiu Zongyan (March 9, 2010) 3



Atelier B (3)
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(2)

• tnext

• snext

• 0

•

MACHINE enum machine
VARIABLES tnext, snext
INVARIANT tnext ∈ NAT1 ∧ snext ∈ NAT1 ∧ snext ≤ tnext
· · · · · ·
END / ∗ snext = tnext ∗ /
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(3)

INITIALISATION tnext, snext := 1, 1
OPERATIONS

nn ←− takeNext = BEGIN

nn, tnext := tnext, tnext + 1;
END;

nn ←− get = IF

snext < tnext
THEN

nn, snext := snext, snext + 1
ELSE

nn := 0
END

reset = BEGIN tnext, snext := 1, 1; END;

nn, tnext := tnext, tnext + 1

B
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(4)

"‘Check that the invariant (tnext: NAT1) is preserved by the
operation - ref 3.4’" => tnext+1<=2147483647

takeNext
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(4)

"‘Check that the invariant (tnext: NAT1) is preserved by the
operation - ref 3.4’" => tnext+1<=2147483647

takeNext

• 86400 80000

• tnext snext 1..80000

• takeNext
IF
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(5)

MACHINE
enum_machine

VARIABLES
tnext, snext

INVARIANT
tnext : 1..80000 & snext : 1..80000 & snext <= tnext

INITIALISATION
tnext, snext := 1, 1

OPERATIONS
nn <-- takeNaxt = IF tnext < 80000
THEN nn, tnext := tnext, tnext + 1
ELSE nn := 0 END;

nn <-- serveNext = IF snext < tnext
THEN nn, snext := snext, snext + 1
ELSE nn := 0 END;

reset = BEGIN tnext, snext := 1, 1 END
END

Formal Methods: Software Development in B Qiu Zongyan (March 9, 2010) 12

(1)

MACHINE

container(ELEM)
· · · · · ·
END

ELEM

ELEM
ELEM P ELEM

VARIABLES

elems
INVARIANT

elems : P ELEM
INITIALISATION

elems := ∅
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(2)

insert(ex) =
PRE

ex : ELEM
THEN

elems := elems ∪ {ex}
END

peek

ex ←− peek =
PRE

elems �= ∅
THEN

ex :∈ elems
END
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(3)

take

ex ←− take =
PRE

elems �= ∅
THEN

ex :∈ elems ||
elems := elems − {ex}

END
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(1)

seat

MACHINE

booking
VARIABLES

seat
· · · · · ·
END
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(2)

CONSTRAINTS

max seat

MACHINE

booking(max seat)
CONSTRAINTS

max seat ∈ NAT

VARIABLES

seat
INVARIANT

seat ∈ 0..max seat
INITIALISATION

seat := max seat
OPERATIONS

· · · · · ·
END
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(3)

•
• n n

•

book =
PRE 0 < seat
THEN

seat := seat − 1
END;

cancel =
PRE seat < max seat
THEN

seat := seat + 1
END
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(4)

bookn(sn) =
PRE

sn ∈ NAT1 ∧ sn ≤ seat
THEN

seat := seat − sn
END;

canceln(sn) =
PRE

sn ∈ NAT1 ∧ seat + sn ≤ max seat
THEN

seat := seat + sn
END
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(5)

num ←− nseat =
BEGIN

value := seat
END

•
•
•
•
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(6)

VARIABLES

seats
INVARIANT

seats ∈ P NAT ∧ seats ⊆ {sn | sn ∈ 1..max seat}
INITIALISATION

seats := {sn | sn ∈ 1..max seat}
OPERATIONS

· · · · · ·
bo ←− have seat =
IF seats �= ∅
THEN bo := TRUE

ELSE bo := FALSE

END

END
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• counter

• enum machine

• container /

• booking
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booking

•

•

•

•

• canceln seat + sn ≤ max seat

• bookn sn ≤ seat
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•
•
•

bookn(sn) =
PRE

sn ∈ NAT1

THEN

IF sn ≤ seat
THEN · · · /* */
ELSE · · · /* */
END

END /* */
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0
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booking

booking BOOL

TRUE FALSE

report ←− bookn(sn) =
PRE sn : NAT1

THEN

IF sn ≤ seat
THEN report, seat := TRUE, seat − sn
ELSE report := FALSE

END

END;
report ←− canceln(sn) =
BEGIN

IF seat + sn ≤ max seat
THEN report, seat := TRUE, seat + sn
ELSE report := FALSE

END

END

Formal Methods: Software Development in B Qiu Zongyan (March 9, 2010) 28

(1)

• 0 1000

• VIP 10%

• 0

•
•
•
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(2)

•
•

B

•
•

MACHINE

customer
SETS

Client;
Category = {vip, normal, dubious}

· · · · · ·
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(3)

B PROPERTIES

discount 0..100

CONSTANTS

discount
PROPERTIES

discount : Category → 0..100 ∧
discount = {vip �→ 90, normal �→ 100, dubious �→ 100}
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(4)

• Client

• Category

•
2000

VARIABLES

client, category, allowance
INVARIANT

client : P(Client) ∧
category : client → Category ∧
allowance : client → 1..2000 ∧

INITIALISATION

client, category, allowance := ∅, ∅, ∅
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(5)

OPERATIONS

clt ←− addClient =
IF

client �= Client
THEN

clt :: Client − client ||
client := client ∪ {clt} ||
category := category ∪ {clt �→ normal} ||
allowance := allowance ∪ {clt �→ 1000}

END;
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(6)

• normal

• vip dubious

modifyAllowance(clt, allow) =
PRE

clt : Client ∧ allow : 1..2000
THEN

IF

category(clt) �= normal ∧
category(clt) = vip ⇒ allow ≥ 1000 ∧
category(clt) = dubious ⇒ allow ≤ 1000

THEN

allowance := allowance �-{clt �→ allow}
END

END

END
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