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MIINNNEITNYBYD (Data Abstraction :ADT)

.Y 3 = 0’0’: Ay Ao w A ¥ 4 oy
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foyatuantiiFlavSunTdsunsudesdand 1331 mafinnwsssudoya (Data Abstraction

:ADT)

Abstract Data Type = The combination of a data type and procedures

for processing that type

drotnalsunsundludnyuzyss ADT

(
Specification for ebdract data type DayADT
Sructure : Day iS an enumerated data type whose vaues represent the days of
the week.

Operators:

ReadLnDay (var ADay :Day) reads two data characters and stores the value
represented by the deta in ADay.
Implementation
)
type
Day = (Sunday, Monday, Tuesday, Wedneday, Thursday, Friday, Saturday):
Function Upcase (Ch :Char) : Char ;
(Returns  the uppercase form  of its  argument.
Pre : none.
Pogt : retumns the uppercase equivdent of Ch if Ch is a lowercase letter :
othewise, returns Ch.
)
begin (Upcase)
if (Ch>="a")and (Ch ='z’) then
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Upcase := Chr(Ord(Ch) - Ord(‘a’) + Ord (‘A’))
else
Upcase := Ch

end ;(Upcas)

procedure ReadLnday(var ADay (output) :day):
(
Reads a vaue into ADay .
Pre : None
Post : ADay is asigned a vdue when the two charecters read ae SU, MO, TU,
WE, TH FR, or SA:
Vdue of ADay corresponds to data characters.
Cdls :Upcase
)
var
DayChl ,
DayCh2 :Char ;
ValidDay : Boolean;
Begin
Repeat
Write(*Enter the firs two letters of the day name >');
Readin(DayChl, dayCh2);
DayChl := Upcase(DayChl) ;
DayCh2 := Upcase(DayCh2) ;
ValidDay := True;
If (DayChl = ‘S') and {DayCh2 ="U’) Then Aday := Sunday
Else if (DayChl = ‘M”) and (DayCh2 =’0") Then Aday := Munday
Elseif (DayChl = “T") and (DayCh2 ="1J’) Then Aday = Tuesday
Else if (DayChl = ‘W*) and (DayCh2 ="E’) Then Aday :=Wednesday
Elseif (DayChl = ‘T') and (DayCh2 ="H’) Then Aday := Thursday
Else if (DayChl = F*) and (DayCh2 =’R’) Then Aday := Friday
Elseif (DayChl = 'S’) and (DayCh2 ='A’) Then Aday := Saturday
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Else
ValidDay := Fase
Until ValiDay
End ;

Procedure Writeday (Aday (input) :Day) :
(

display the vlaue of Aday
Pre :Aday is defined,

Post : Displays a string corresponding to the value of Aday

)
begin
case Aday of
Sunday : Write (‘Sunday’) ;
Monday : Write (‘Monday') ;
Tuesday : Write (‘Tuesday’) ;
Wednesday : Write (‘Wednesday') ;
Thursday : Write (‘Thursday’) ;
Friday : Write (‘Friday’) ;
Saurday : Write (‘Saturday’) ;
End
End ;

. < . . '
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if (N <=0) Then

Writeln(‘Invalid Value for parameter N’ , N:I ) ;

=y ey é l=l o L} 1
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1 4 ] ¥
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A = 5; {assert : Ais 5}
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1 mslasusves A sxdawalimues X uaz v wdsuutasildae
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o o . ) < A S < '
5915z a3Am0s Formal Verification MioszAgeiin msuantosveslilsunsuiiy
' kA @ Y] ar & A Vo @ v . v o a8
daumiuszdildnansmuinglszaeanioi dadedeiuananldgiiisdan A i
Precondition
1 1 ¥ o‘: o @ dd e a
msuanldsunsuiluautes (Program Fragment) udniu smidenildnyuziiu
o & da 4 . v 2 e dd e
Assignment Rule sziumdsifinaundigalunisiamveallsunin fusudidesdi dmua
14 1
T A Dandu 5 uezdmilu Assignment Rule  1519109zsu Insaai1aves Ilsunsuiamu
o & MY A
M laaeil
(P(A)) ;
X=A;
(PX) ;
2 = 1 5.3 :
FevzatunwlAdsd
If P(A) is a logical statement (assertion) about A , the same statement will be .
true of X after the assignment statement X = A execution .
wauweusnae daantsfiag1d Assertion 1M uz1uuuYes Document Tool iWald
#golardlehuiamavesmadow Tdsunsuumuiies 1455m3409 Formally Proving 1o
wldudlvnnuiAanaiavoama@ouTysunsy Moy Asserion  Taemsldguiuunim
»
sangu ludniludesldglunnaos  Formal Language lumsdiou wensniisidaeunsald
Assertion U souenasofuutwanfiannmIniuves1Usunsuses (Procedure) 1o
¥
A
Preconditions and Postconditions  Procedure * s Precondition 9¢Wu1084 Logical
Statement PN U Input Parameters #2U Procedure Postconditions 931004 614 Logical
Statement A8MBIAY  Output Parameters 13001998 HWILD Logical Statement NoTU1084
H { a & a o wa ]
maldouutasfiialy Program State ¥ufannnsifidnululdsunsugey (Procedure
Execution) lnginnssuin/asudasluldsunsy wunmsulaeuudasyamuesdunls vie
msde Iuanana Output 3emssudeyaigsyuu

¥
faptene lUHaziaas Precondition 1L1@¢ Postcondition @113 Procedure Enterlnt

Procedure EnterInt (MinN, MaxN ,input) : Integer ;
Var N (output) : Integer ):

Reads an integer between MinN and MaxN into N.

Pre : MinN and MaxN are assigned values
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Pog : Returns in N the fird data velue between MinN and Maxh if
MinN <= MaxN is true : otherwise, N is not defined
)
o A J o 31 . !
nnaeganuaatantniuldn Precondition 2I2Y 7 Input Parameter
MioN  uaz MaxN iedlumsudsdnuazvesdun)sissihdoyadi ldfidmadau
Posteondition 1211971 mwwduile lusunsudfidmuadenvesdoyaszniie MinN 1gqn
smuaiiuaivea N iffu Output Parameter §111031 MinN ¥on31A 1903 MaxN
. pr 9/ ,;’,’ o9 ] @ o VA
Loop Invariants Tdsunsuiniiamvaanisld Loop vineziidegeonnlumssaduiga
n::' o = .;’;' Y -} L] - A ' o
ezduiiumsniely Body ¥89 Loop Wugndeamiali enfiunisildouu/ayasivesin
‘; = i =Y 4 = ‘5 o
udsaelu Loop M1AR91ANTSIU Loop LAAZSOY  Assertion HiFuMIAadL1mM5H11uv04
Loop 92438771 Loop Invariant
[ . of & . o ] @ o v o
NNEMUEVDI Loop Invariant NAB Logical Statement 'nmuammﬂumuﬂimm'mJﬂﬂ;]
{ o ot i 1 o [ ] i a J [
mulu Loop Mflussenoufiozidhlinlu Loop nazarvesdunlsfananmnadiuaendaty
M3MUYeADE Loop zABIGINSIOgAIy dnpazdinanesGonnaumuiavems i
nldsuuntlas (Invariant)
¥ o
Aog1ane llivznanidnyaEune Loop Iovariant ¥84 T1sunsunduaamiaImanln

{ ° o ‘o 0 o
P31 + 2+ 3+..+ N Tﬂﬂ‘ﬁ N ﬁammmmumnmnuas SUM, I mﬂumﬂmmumnmﬂﬁ"w

(
Accumulate the sum of integers I through N in SUM .
Assert : N>=1

Sum :=0;

I:=1;

While (I <=N) do
Begin

Sum = Sum +1;
I :=1+1
End ; (While)

(asserte : SUMisl +2 +3 +. .t +N-JtN)
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Assertion U5 (N >=1) ﬁﬁﬂ Precondition U89 Loop U0% Assertion Qﬂﬁlﬂﬁ’ﬂ
Postcondition 88 {Sum is 1+2 +3 + ..+ N-1 + N} 1 Tsunsuil Loop Invariant 92114939
ADUA Loop 1'1’”11ﬁ]:ﬁuﬁumiﬂﬁﬁﬁammnﬁﬁ'ﬂu Loop mamdouihahaginmias
ﬁauﬁmﬂsﬁmnﬂu Loop 1atf loop Invariant fezasiammiiu Logical Statement n i

154191 Sum 9 Loop ol ‘flﬂlnﬂu 4 Sum = 1=2+3 =6 (The sum of all integer less than 4)

3
=1

) ¥ )
Souluiiazdnaduesa dio 1= N+1 4d2 Sum = 1+2+3+..+N 15198 @sui)y Invariant 1869

(Invariant : | <=N+1and Sum is 1+2+3+..+N)

NN 13.3 Sketch of Summation Loop

Sum

1234.... N

W+

b4 : ¥ ¥
a7 1841 Assertion 489 Loop Invariant 11 1dn2131 msvdniu 1 eziisles

-

aimiorify N+l Taod sum szfiurauanvesausnandudadianteunt 1 deului
Foufiowzsnudiasdoh dnusnves Loop Invariant RFowiutouin 1<=N+1 iludls
oy 1 <= masafidhiguil Amaz loop Ivariant Aoz méninarsidnds
q¢1ﬁ1u§ufmaa ﬁaﬁ’uf’fw‘hﬁ'“aqﬂﬁ'wt’]’mﬁuﬁﬁaﬁﬂﬂngnwiu Loop (loop body) (fieiing
iU 1 IWmua 1 uozn13ieues Loop While ﬁwéuqﬂmﬂanmﬂ Loop ii® A1 N+1
NBMUZYY Loop Invariant waneanuneuiiasiialy Loop mwea 1 wziiil 1 uas 1<=
N+1 azilusseseiio N >= 1 (ou'luuna Precondition)

Tsunsumediinegld Loop Invariant Hhunesiievselumsaseaendeniiosia
Yal@eulsunsy (Coding) woly dmiuTilsunsufiinisld Loop smdw w3z Loop
Invariantdzsoludmveamsime - msfmuadidudy uazmssmuaden lumsdiou

1 d »
$19) AROAMMIAMUATTNITMIIUA 1Y Loop Body Aadaatheanlalii
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(Invariant :
Count < N andSum isthe Sum of all dataread so far
MNENYMZVYDY loop Invariant LiW:Ll‘ljﬂﬂﬂﬂmﬂuﬁ’mﬂ]ﬁﬁf{ﬁﬂ
> The loop initialization is
sum :=0.0 ;
Count : = 0;
> The loop repetition test is
Count< N
» The loop body is
Read (Next) ;
Sum := Sum + Next ;
Count := count + 1

. Ao 4” g 11 = L 3
97 Information N muaHvzHUI0IumsAou Tlsunsy 1@y

. o o Ay a ¥ e W .
Invariant UM For  91n# Tdosumnud uduafuanuminyves Loop Invariant
4 a § a Q o r-a’ 3 :1,
N Li'lil:%ﬂd‘i’l‘i'm%ﬂlﬁiﬁ]iﬂﬂﬂuﬁ‘D%L‘?l"l loop Lmzﬁﬁﬂ]’lﬂfl‘lﬁ‘ﬂ'lﬂulﬂiﬂﬁuﬂﬂﬂlullﬂﬂzﬂiﬂ

40am3H9M e Loop 139 e3nsnNeziBey Invariant ¥898179 For IRumnafunsio

14
=

Tuf1ds While msidiou Loop Invariant Document Y484 For Loop snse Anadl

(assert N >=1)
Sum =0;
ForI1:=1TON do
(Invariant ; | <= N+1and Sum is1+2+3+.+N
Sum ;=Sum+1;
(assert ; SUM is1+2+3+, +N-14N)
ﬁ"mainda‘lﬂﬁyﬂzamﬂﬁ%mwm Sentinel — Controlled 84 While loop  1aufin1s
) ¥

. ] ] ¥
1911495090970 Loop NA39107 Sentinel Value gn8 111 Loop Invariant fitliingiiegd

uuzAINISHIAT Product Yo adayaniudan
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ﬁ"ménmﬂ%’ Sentinel Loop with Invariant

( Compute the product of a sequence of data values,

assert : Sentind is a congtant.

¥
FothaTusunsuaelyfiez 19 maiiauod Sentinel — Controlled While Loop

d‘ o o o i . J L7 .
TagAMININUILDDNDIN Loop N Hﬁ\i'ﬂ'lﬂ'ﬁ Sentinel Value 929NOTHIUTNT Loop Invariant

- S 2 2 ) Y Ao
ﬂﬂiﬂlﬂﬁuﬂgﬂﬂlu&’ﬂQﬂWﬁqﬂW Product ﬂﬂﬁmaga‘ﬂiﬂﬂnu’]

CT211

(
Compute the product of sequence of data values,
Assrt : Sentind is a congtant.

)

Product = 1,

Writeln (*When done ,enter a sequence of data values .
Writeln (‘Enter the first number >} ;
Readin (Num) ;
While Num <> Sentinel do
(invariant :
Product is the product of all prior values read into Num and no prior value of

Num and no prior value of Num was the sentind

)

begin
Product := Product + Num ;
Writeln (‘Enter the next number >* ) ;
Readin (Num)

End;

(assert :

Product is the product of all numbers

Read into Num before the sentind. )
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Tunamesa Medrusuiinusueslussunouiunesdenisy Tuedoyaiidundt Computer
o ' ot © a .4 9_ 0
Hackers ~ #3ownaAnsiumsuws lafaeen llvimeszyunouiiamed wismsiidun
o delca = ] 9 = =, o T av -] o 1
Tlsunsuaewdunsifidvdnioanunswldlneivey wonssufinaraniiihuiodaeds

1 cé c.; P J 9b = Ei ci 9 1Y Y 4
ﬁ'ﬁ.ﬂ‘lU\iﬂlﬂﬂ“llu‘i]']ﬂl.l.']ﬂ’N‘Uﬂﬂaﬂizﬂﬂﬂﬂ'ﬂﬂ'ﬂlﬂﬂ’ﬂ]ﬂﬂﬂﬂﬂﬂllW']m@'i

a_ W o 2 - = o
mszddglagagldmivanudanaanifaeinluldsunsa
{Common Programming Errors)
. I Aa 4 @ a ) g
auRanaainaduluTlsunsuineslinungasluil
> msiveudeundlysunsudotAanaia (Sub System Interface)
» mademniiwesssnnldsunsudesiammasu  miFosdeuHawana M3
M1UATZINNYDI Formal Parameter HANAIA
» masmua deynludiuves Precondition ¥o1 Tilsunsutosianata
» ms1¥ ADT Aana1n §0619%UVUTEUY Turbo Pascal 32319 ADT fiuiuu
1 Ed ]
Unit Tuasz? VAX Pascal ﬂs;ﬁu"lﬂu Module A4173n15 19Client Program (o
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isunTisunsudenlszinn ADT Sadessziinegi Tusunsudos ADT voaszuutiv
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Aesmaun

4
1 93951sANUMNIBYfide lil
e Tedting and Verification
® | oop Invariant
®  Black Box Testing
® [ibrary Procedure
2. vadoulUsunsudos (Procedure) tiemIAIRALYBISMIUSHYSTUAAZAD (A-Z) MU
1@nnmstleutenimulaffuonuduniun Tasndearudanazend liifiu 60 drdnvse
z 3 . o A 9 o yq 9 @ ' a
3. vusoulalumsadnlysunsuiihordesiud1duanindinszdszuuuindigalu
[ 4 L4
AITVIUMTAI WBeHALIT
4. 9393 Un0ilyM1MiAA91N Procedure Interface M NTigAILlo15114 White Box Testing
5. weanlswdsdefuazdeidounans1d Black Box Testing

. P ' e
6. 1inaunilave Tlsunsuae i

Product : =1;
Counter :=2 ;
While Counter < =5 do
Begin
Product

Product + Counter ;

Counter

Counter + 1

End:

1A utiun151iieuFormal Method AU Loop Invariant
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