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“The B Language Reference Manual describes the B language supported by
Atelier B release 3.6. This language is based on the language presented in The
B-Book, however some progresses such as trees, recursivity or multiple
refinements are not currently supported by B language.”
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F— MRS 8 IRIFE — N EERBELY], KA S

MACHINE Goods
SETS GOODS
END

MACHINE Price
SEES Goods
VARIABLES price
INVARIANT price € GOODS — N;
INITIALISATION price :€ GOODS — N;
OPERATIONS
setprice(item, pr) =
PRE item € GOODS A pr € Ny THEN price(item) := pr END;
pr «— pricequery(item) =
PRE item € GOODS THEN pr := price(item) END
END
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MACHINE Shop SEES Goods, Price
VARIABLES takings INVARIANT takings € N
INITIALISATION takings := 0
OPERATIONS
sale(item) =
PRE item € GOODS THEN takings := takings + price(item) END;
tt «—— total = tt := takings
END

MACHINE Customer
SEES Goods, Price
CONSTANTS limit
PROPERTIES [imit € GOODS — N;
VARIABLES purchases
INVARIANT purchases € P(GOODS)
INITIALISATION purchases := {}
OPERATIONS
pr «— buy(item) = PRE item € GOODS A price(item) < limit(item)
THEN purchases := purchases U {item} || pr := price(item) END
END
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Customer HJFE4LAISZIR

HZEHL Customer Y37 T —A Tkt IS purchases, HAFWFILIALHE
TR ERFIX RS . M ITTRES R E BN, FFPERT
OF —MNMEH R ESHIZRIL Set:
MACHINE Set(ELEM)
VARIABLES set
INVARIANT set C ELEM
INITIALISATION set := &
OPERATIONS
add(elm) =
PRE elm € FELEM THEN set := set U {elm} END;
res «— member(elm) =
PRE elm € ELEM
THEN res := bool(elm € set) END;

BAIE BT X —HEHLSEI Customer
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I IMPORTS HIZ ML Set, MAHEHITIRELRAFFTIEST &, AT LASCHS T 1 s
Wo HR, R—LINRTESEBEMEN Goods M Price
IMPLEMENTATION Clustomer_Imp
REFINES Customer
SEES Goods, Price
IMPORTS Set(GOODS)
VALUES limit = Ag . (g € GOODS | 1000)
INVARIANT set = purchases
OPERATIONS
pr «—— buy(item) =
BEGIN
pr «—— pricequery(item);
IF pr < limit(item) THEN add(item) END
END
END

ZHEM X REAZ WG, Lhr EFHERMBEZF MR, 55
BRI EAE N limit BME, EXAMEN AW HIB R R
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FE L], HEHL Fifo &—sEskst i BAFI HIRTE

MACHINE Fifo(ELEM, capacity)

CONSTRAINTS capacity : NAT1

VARIABLES contents

INVARIANT contents : seq(ELEM) & size(contents) <= capacity
INITIALISATION contents := []

OPERATIONS
input (elm) =
PRE elm : ELEM & size(contents) < capacity
THEN contents := contents <- elm END;

elm <-- output =
PRE contents /= []
THEN elm, contents := first(contents), tail(contents)
END
END

HEHE B —/ ELEM JTRERIBAFY, B AN AT PUIDA T E
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BB — AT e se BT S (AT ek, REAE A7) BRI —4
Archive (VAR HZEHUMFEASLIMZEAL, B input KIEIEIARZEA KA
TRAFRERE S o ISP .

MACHINE
Archive (ELEM)
VARIABLES read, entries
INVARIANT read : NAT & entries : seq(ELEM)
INITIALISATION read, entries := 0, []
OPERATIONS
enter(elm) =
PRE elm : ELEM THEN entries := entries <- elm END
elm <-- lookup =
PRE read : NAT1 & read <= size(entries)
THEN elm := entries(read) END;
incread = BEGIN read := read + 1 END;
resetread = BEGIN read := O END;
END
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WEZLE read RonRKEMME, Wt FREWRIEPITHRALE. AW E
VESS I E read FRn IR /NS AL

JTF Archive IBA 5L Fifo:

IMPLEMENTATION Fifo_Imp(ELEM, capacity)
REFINES Fifo
IMPORTS Archive (ELEM)
INVARIANT entries \|/ read = contents
OPERATIONS
input ( elm ) = enter(elm) ;
elm <-- output =
BEGIN
incread;
elm <-- lookup
END
END

ANBAEHE RN HRY 751 entries, M read FFERHIIHY TS5 BAG) o EAHF
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MACHINE RobustFifo(ELEM, capacity, elemO) /* elem0 R/ BAAEH */
CONSTRAINTS capacity : NAT1 & capacity < 1000 & elemO : ELEM
SETS REPORT = {ok, failed}
VARIABLES queue
INVARIANT queue : seq(ELEM) & (size(queue) <= capacity)
INITIALISATION queue := []
OPERATIONS
rpt <-- add(elm) =
PRE elm : ELEM
THEN IF size(queue) < capacity

THEN rpt := ok || queue := queue <- elm
ELSE rpt := failed END
END;

rpt, elm <-- remove =
IF size(queue) = 0

THEN rpt := failed || elm := elem0
ELSE rpt := ok || elm := first(queue) || queue := tail(queue)
END

END
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o FA—NHITHE XK Fifo Hlds, dFRFERES; H—MHEESVLES
Counter 1tk AT IR/

o HR Fifo RIHSLIESEAF MGG, ZELBEMIAHAHCRBR FS
BT, BLEETE RobustFifo MISEILAIAERAE A, 7] DLRIEX L hy 4544

SEILHEF ] Counter HLASUNT:

MACHINE Counter

VARIABLES counter

INVARIANT counter : NAT
INITIALISATION counter :: NAT

OPERATIONS
num <-- number = num := counter;
setzero = counter := 0;
inc = counter := counter + 1;

dec = PRE counter > 0 THEN counter := counter - 1 END
END
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IMPLEMENTATION RobustFifo_Imp(ELEM, capacity, elemO)

REFINES RobustFifo

IMPORTS count.Counter, Fifo(ELEM, capacity)

INVARIANT count.counter = size(contents) &
count.counter = size(queue) & contents = queue

INITIALISATION count.setzero

Hwjeab A T Counter Hl2sHIHEME, F PROMOTES # RobustFifo Hl#%
PIEAESR T A A28 18 D #RAE

BAEM T HISEHLL T 0, AP T A IMPORTS AUNLAS R4

XA BAREF R EAR, HERRA T —MEOR: @i IMPORTS ER:, RT
—ANHEGS I Z AL SEI— N AR AR . X EEARIBE R, AT RER]
AE H ) R PR R A AR AT AR R s O S A A
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OPERATIONS
rpt <-- add ( elm ) =

VAR num IN
num <-- count.number;
IF num < capacity
THEN rpt := ok; input(elm); count.inc
ELSE rpt := failed
END

END ;

rpt , elm <-- remove =
VAR num IN
num <-- count.number;
IF num > O
THEN rpt := ok; elm <-- output; count.dec
ELSE rpt := failed; elm := elemO END
END

END
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MACHINE Varray( capacity, VALUE )
CONSTRAINTS capacity : NAT1
VARIABLES array
INVARIANT array : 1..capacity --> VALUE
INITIALISATION array :: 1..capacity --> VALUE
OPERATIONS
set(ind, val) =
PRE ind : 1..capacity & val : VALUE
THEN array(ind) := val END;
val <-- get(ind) =
PRE ind : 1..capacity
THEN val := array(ind) END
END
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MACHINE SizeCounter (maximum)
CONSTRAINTS maximum : NAT1

VARIABLES sze

INVARIANT sze : NAT & sze <= maximum
INITIALISATION sze:= 0

OPERATIONS
sizeinc = PRE sze < maximum THEN sze := sze + 1 END;
sizedec = PRE sze > O THEN sze := sze - 1 END;
ss <-- sizeget = ss := sze

END

TR MBS R N ABUT R A5
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MACHINE PosCounter (maximum)

CONSTRAINTS maximum : NAT1

VARIABLES pos

INVARIANT pos : NAT1 & pos <= maximum

INITIALISATION pos:= 1

OPERATIONS
posinc = pos := (pos mod maximum) + 1;
pp <-- posget = pp := pos

END
X E BB R A B B i T e [0 B A B i
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IMPLEMENTATION Fifo_Imp2(ELEM, capacity)
REFINES Fifo
IMPORTS Varray(capacity, ELEM), SizeCounter(capacity),
PosCounter(capacity)
INVARIANT
sze = size(contents) &
((array \I/ (pos - 1)) ~ (array /I\ (pos - 1))) /I\ sze
= contents
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OPERATIONS
input (elm) =
VAR sz, ps, pp IN
sz <-- sizeget; ps <-- posget;
pp := (sz + ps - 1) mod (capacity - 1);
set(pp, elm);
sizeinc
END;
elm <-- output =
VAR pp IN
pp <-- posget;
elm <-- get(pp);
posinc;
sizedec
END
END
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