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class T

feature
function is
require
-- preconditions

ensure
-- postcondition
end
invariant
-- class invariant
end
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end
-+ empty, full, top, pop -
feature {NONE}
representation : ARRAY([G]
invariant

count_non_negative: 0 <= count

count_bounded : count <= capacity

consistent_with_array_size capacity =
representation.capacity

empty_if_no_elements : empty = (count = 0)

item_at_top : (count > 0) implies (representation.top(count)
= top)
end

e push HIKNES 90§
{requirepusn{not  full) A INVgoundedstack Bodypush
{ensurepsn(not empty A item = x A count = old count +
1) AINVaoundedstack}

e invariant® <|0|
INVBoundeastack = (0<=count A count<=capacity A capacity =
representation.capacity A empty=(count=0) A  (count>0)
implies {representation.top{count) = top))
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template<class G>
class BoundedStack{
int count;
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class BounedStack(G] feature
count : INTEGER

feature
push(x:G) is

require
not full

-— do something (body of the push method) -

ensure
not empty
item = x

count = old count + §

void put(G x){
Assertor<BoundedStack> pas(“ put()” ):
pas.require{tisFull());
// do something -
pas.ensure(lisEmpty());
pas.ensure{top() == x,):
pas.ensure(count == old().count+1);

}

bool invariant(){
return 0 <= count && count <= capacity && ---;

}
}
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class Stack[G] feature
count : INTEGER

feature
push(x:G) is
-~ do something (the body of push) -
ensure
not empty
item = x
count = old count + 1
end

-« empty, full, top, pop -+
feature {NONE}
representation : ARRAY[G]
invariant
count_non_negative: 0 <= count
empty_if_no_elements : empty = (count = 0)
item_at_top : (count > 0) implies (representation.top({count) =
top)
end

class BounedStack[G] feature

inherit
Stack[G]
feature
count : INTEGER

feature
push(x:G) is
require
not full
-— do something (the body of push) -
ensure
not empty
item = x
count = old count + 1
end
-~ emply, full, top, pop -
feature {NONE}
representation : ARRAY[G]
invariant
count_bounded : count <= capacity
consistent_with_array_size : capacity = representation.capacity
end

[2% 2]& subcontract of i UwratE FEHo|h

R1. PR mkT & HESH QIXtgl xma Ol CHOHA
{Defaultr A premir{(Xmkr) }Bodymkr{ poStmur (Xmia) A
c_INV}

R2. BIME m It HES OIXtat xm Ol CHEHA
{lp_prem(xm) V c_prem(xm)] A [p_INV A c_INV]}
Bodym
{[p_postm (Xm) A c_postm (xm)] A [p_INV Adc_INV]}

e Defaulty: @202 TS &40 gt Il

»  p_pren{Xm) . p_POStm(xm) : 22 S22 WME m Ol
g @RZHM GREA

e c_prem(Xm) , C_POStn(xy) © XA B2 HIME moll

gt @3 ZH FEXH

p_INV: 232 ZeAS SUA SHEA

C_INV: &l ZUAC WA SHZH

AV =2l and, =2] or SIAtR

[]: =9 HUX

[J8 2] &4&53A0A HIMEN W2 subcontract

2 =8oA Agsle Assertion<I>EW2E A4S
B3 require, ensure, invariant WWFFE AFEA
Eiffel gdo]7} X Y8}= Design by Contract 7] ¥} FA}
& 715E =L ST

template<class T>
class Assertions : public Clonable{
public:
class Exception : public exception{
pubtic:
Exception(const std::string& label) :
exception{(“ Assertion violation:
+°.7 )est(OH}
1Y
private:
static bool PreconditionEnabled;
static bool PostconditionEnabled:
std::map<const std::string, const T+> oldObjects:

+ fabel

public:
virtual void remember{const std::struing& tag){
delete oldObjects[tag]:
oldObjects[tag] = dynamic_cast<const T*>{Clone()):
}
virtual const T& old(const std::string& tag¥{
return dynamic_cast<const T&>(*oldObjects[tag]):
}
virtual bool invariant() const{
return true:
}
virtual void require(bool b, const std::string& label) const{
if{PreconditionEnabled 8& !b)
Throw Assert::Exception(” require “ + label):
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virtual void ensure(bool b, const std::string& label) const{
if(PostconditionEnabled && linvariant()}
throw Assert::Exception(“ invariant * + label);
if(PostconditionEnabled && !b)
throw Assert::Exception(* ensure * + label);
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template<class G>
class Stack : public Assertion<Stack>{
int count:

public:
void push(G x){
// do something
ensure(lisEmpty() && top() == x && count == old().count+1,
“ push()” )
}

bool invariant(}{
return count >= 0:
}
|5

template<class G>

class BoundedStacl : public Stack{
int count:
int capacity:

public:
void push(G x){
Stack::push(x):
require( lisFull() )
// do something -
ensure(tisEmpty() && top() ==x && count == oid().count+t,
“ push()” %
}

boot invariant(){

return (0 <= count) && (count <= capacity) && -
}
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