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BPian of the Talk

Plan of the Talk

Interface specifications .,
Component bodies and how they use required interface specs
Component bodies and how they implement provided interface specs

Semantics of components

o R b=

Component composition
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1. Interface Specifications umh E m MH ~>xv

interface spec Accountl =

primitive types int, . q‘hbgsﬁ er%) Hurt
observer getBal: -> int; W AM?.S:‘ Q\O\vu S&f%s el m\.%l
operations

credit(inti: i>= ov o«.ga‘..a.\xu n.ﬁ.‘.\mﬁ-\s\m M.H & m M&S\ &\uv

withdraw(inti:4>=0 and mmﬁmevJv

inv getBal>=0; :.w slate ﬂgog&mu

effects | :

4 e
credit : getBal =getBal@pre+1i;. N\ﬂa\z\:ﬁ ot g £
withdraw : getBal = getBal@pre-1i; | @redicats,

el

Mga\e&wrw | :QNQ\S k ?NN cove oL \l.em\whﬁ?s\u ’ (Heee)
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int = "integers" _ int = "integers" — int = "integers” —
getBal >=0 etBal >=0 getBal >=0

getBal = - 20 # getBal =0 =8 getBal =20 a

: . ; getBal=getBal @pre+i ;
AAmrm_“_.mQS:Vv AAm_um:.mn:c:vv AAm—.m:..mnme:v P
@ credit(i=20)

withdraw(i=20) withdraw(i=20

| m ﬂw _E:m_ state  \ (1=20)

"'strongly reachable states (SRS)"

|=; inv getBal>=0 i.e. ﬂ.moﬁw& >=0 holds in all (abstracted) SRS "

>ooo==n

M |=y credit: getBal = getBal@pre + i

Account]

i.e. "getBal=getBal@pre+i holds for all transistions on SRS "
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2. Component bodies and how they use required interface
specifications
wequirt Auge
body Bank-Body = \ mw\
let Accofnt : Accountl; 1#. n.&m\r\me&ﬁ w\r«u\

private Map<nat,Account> accounts; | M«&&

public int balAcc(nat no)
{Account acc = accounts.get(no);
return acc.getBal();}

public void transfer (nat from, to; int MMv,

{Account source = accounts.get (from); source.withdraw(i);
Account target = accounts.get(to); target.credit(i);}

We arvrum.l
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(‘nat = "naturals” ) transfer(from=1, to=2, i=10) (‘nat = "naturals” )
Account = {a, b} Account = {a, b}
accounts(l) =a @?N = m Qu accounts(l) =a
accounts(2)=b |- accounts(2) =b

. ) i . internal action
1 internal action a.withdraw(i=10) e "
L "source=a" target=b b.credit(i=10)
() N R
| (nat = "naturals”" ) nat = "naturals” ) (nat = "naturals” )
Account = {a, b} Account = {a, b} >oooE= = {a, b}
b IVB accounts(l) =a e f% accounts(l) =a accounts(l)=a b—>| qgb2
accounts(2) =b 3 accounts(2) =b accounts(2) =b
\. J T~ \ J
A 1 a—>( ‘ ,
Atk a—>| qal . . ga2 a—>| qa2
Indexed algebras é | credit(i=10)
)
(concrete states) | . abl b—s{ go1 | | b-s{ qb1 |
\ Y, AN J __ —

_. .. Requirements , ( M&\.‘TM‘ Q_\Fﬁiﬁmr;u

e Internal actions do not modify the state of instances of a required type!

e Calling a required operation on an instance o can only modify the state of o!

y T & Sl R % VUG o .w,w\mnec,.v wibdn onduced K\&.&&
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3. Component bodies and how they implement provided interface

specifications
provided interface spec Bankl =
primitive types int, nat,
observers
balAcc: nat -> int; &TKL‘S. Oa\.s\&.\_db.sm.
operations -

| e’
dﬁgmmmﬁﬁbmdmﬁosvdowwbﬁwu \mﬂu omba,omipnnﬁﬁosvvubw

inv balAcc(no) >=0;
effect
transfer : balAcc(from) =balAcc(from)@pre-i and
balAcc(to) =balAcc(to)@pre+1i;

-mwao#_ Hennicker:
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Hewr Lr ¢

nat = "naturals” nat = "naturals”

balAcc(from) = balAcc(from) @pre—i H_
_H balAcc(from) >=i

balAcc(1) = 50 and balAcc(to) = balAcc(to)@pre+i balAcc(1) =40
balAcc(2) =20 balAcc(2) = 30
A | A
abstraction abstraction
| |
(‘nat = "naturals”" ) transfer(from=1, to=2, i=10) (‘nat = "naturals” )
Account = {a, b} ~| Account = {a, b}
accounts(l) = a accounts(l) =a
accounts(2) =b accounts(2) =b
a—>| qal , | a—>| qa2
b—>| gbl | b—> gb2
\_ | y, : m\ ¢t AM\S.Q\S \_ Y,
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nat = "naturals”

balAcc(1) =50
balAcc(2) =20

A

(‘nat = "naturals”
Account = {a, b}

accounts(l) = a
accounts(2) =b

~N

~

a—>| qal

b—>| gbl

\.

_n getBal >=i

_H balAcc(from) >= i

balAcc(from) =
and balAcc(to) =

transfer(from=1, to=2, i=10)

balAcc(from)@pre-i

balAcc(to) @pre+i

nat = "naturals"

balAcc(1) =40
balAcc(2) = 30

A

internal action

NQ«N@R&Q )

a.withdraw(i=10)

internal action
"target=b"

b.credit(i=10)

\'4

(‘nat = "naturals" )

Account = {a, b}

accounts(l1) = a
accounts(2) =b

"source=a" \I/ \/ \V a—->| qa2
(nat = "naturals” ) (nat = "naturals" (nat = "naturals”

Account = {a, b} Account = {a, b} Account = {a, b}

accounts(l) =a @ﬂdﬁ% & @ accounts(l1) =a accounts(l) =a b—> ¢gb2

accounts(2) =b = | accounts(2)=Db accounts(2) =b

a3 > /
a—> ql withdraw(i=10) qa2 a-> qu2
-— 1 /\
_n getBal >=1i getBal = getBa|@pre—i credit(i=10

b—> gbl b—> gbl b—>| gbl

\_ J \_ L \_ y
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5. Component composition
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5. Component composition
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