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Extend the composite pattern to support operations such as
evaluate, pretty printing (print _prefix, print_postfi

and type_check.

PERSSION*

r COMPOSITE*

left, right: EXPRESSION

/

CONSTANT+ ADDITION+

evaluate+
print_prefix+
print_postfix+
type_check+

evaluate+
print_prefix+
lprint_postfix+
\type_check+

hared Data via Inheritance

Descendant:

Af 1

class DEPOSIT inherit w
Ry T ——

—— 'maximum balance’ releva

end

class WITHDRAW inherit SHARED DATA
—— 'minimum balance’ relevant
end

class INT_TRANSFER inherit SHARED DATA
—-— ‘exchange_rate’ relevant
end

class ACCOUNT inherit SHARED_DATA
feature
-— ‘interest_rate’ relevant
deposits: DEPOSIT_LIST
withdraws: WITHDRAW_LIST
end
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. INTEGER
maximum _balance: INTEGER
end
Problems?
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Correct Loops: Proof Obligations af‘f‘ € i .
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o Aloop is partially correct if:

_9 Given grecgndi:ign Q. the initializaff
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o Aloop terminates if:
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Correct Loops: Proof Obllqa’rlons

find max
local i:

';ho
’). x:
inwv

an

. - ;
loop_invariant:ffVj| a.lower <j<i e Result > a[f

(a: ARRAY
INTEGER

[INTEGER]) : INTEGER

L

o

13 S $<z3 x

Before Termination:

¥ A

untj -
i > a.upper
1o —
if a [1iT > Result then Result := a [i] end
i :=1+1
variant
loop_variant:esa.upper — 1 + 1
end /\/Vda.“’\
ensure
correct_result: Vj|a.lower <j< a.upper e Result> a[j]
end
end

Non—Negative Variant:

Decreasing Variant:

Upon Tergination:
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Interactive System: Top-Down Design vs. OO Design

EZecutz zp
( * + state+ ~ e ) read*
_— displa <*
( * APPLICATION =/ N STATE Forrect
/ process.*
messayc
state_implementations
° d FoT-TTTTT T T T T T T T T T T T T T

Object-Oriente

current_stateSSTATE)
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stw//,{ N = current_state: INTEGER
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AT
e Consider the query account_of (n: STRING) of BANK.

* How do we specify (part of) its postcondition to assert that the
state of the bank remains unchanged:

O) | accounts = old accounts : [><]

ol | accounts = old accounts.twin| ° [x]

| accounts s nts.deep twin | [ x]
[ <]
[ <]

O] | accounts ~ old accounts.deep_twin [\/]
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First Design Attempt | “onpiasiiinonts

double tuition = 0;
for(inti =0; i < noc; i++){
tuition += courses[i].fee;

Course[] courses; b

if (this.kind == 1) {

return tuition * premiumRate;

: I
:".I

o

— ——— else if (th.is.k.indﬁ:_gz{
&ISCOUNTRJLY return tuition * discountRate;

double register
int MAX;
if (this.kind == 1) { MAX = 6; }
else if (this.kind == 2) { MAX = 4, }
if (noc == MAX) { /¥ Error */ }
else {
courses[noc] = c;
noc++;
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