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= Na BupnBoupe Tn C.

= Na doUpe Tn diadikacia avanTuéng
npoypauuaToc.

= Na doUpe Toug pnxaviopoug Tng C yia
XEIPIOKO NoAunAokdTNTAC.

= Na doUpe To népaopa otnv OO npoaceyyion.

i RPN Calculator Example

S

Java Calculator - Full Edition (= ][51[5]

o

http://seq.ece.upatras.gr/Courses/OT/OTExercises

I
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hm (Lab 1)
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i The program i Development process
= Develop a program for the system to accept
expressions based on the Reverse Polish Notation
and calculate their values. - -
36+86-*% (3660 Identify basic
(3+6)* (8-6) processes
= Design Constraint
= Stack has to be used to store operands.
Structured
= AvagopEg English of basic
= Lab 1. http://seg.ece.upatras.gr/Courses/OT/OTExercises.htm Data 5 processes
= Ke. 8. “AIadIKaoTIKAG Mpoypaupamiopoc” Tuyypapéac KA. OpaunouAidng. representation
= Keg. 4. “H yhoooa Npoypaupanopol C” Zuyypagpéac Kernighan and Ritchie
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Structure English of the
program’s basic process

While the next input is not an indication of program termination
In case it is a number
put it in stack
in case of +
add
in case of -
sub

in case of =

display result
otherwise

display error message.
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* Structure of main

inputType = getop(};

switch(inputType) {

b
inputType = getop();
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i Get input

S ope0 getop()

getopera

= What?
= How?

function

= Consider its communication with
other functions of the program
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* Structure of main

while((inputType = getop() )= EOF) {
switch(inputType) {

¥
¥
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* Structure of main

inputType = getop();
while( inputType != EOF) {
switch(inputType) {

Does not exploit
the flexibility of C

b
inputType = getop();
b
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i Structure of main

while( (inputType = getop()) !'= EOF) {
switch(inputType) {

case NUMBER :
putInStack();
break;

case '+
add();
break;

case *-":
sub();
break;

default :
printf("Ad6og : ayvworn evToAn\n”);
¥
¥
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i Using stack

. . . add
= It has to be defined in the function *{’dd() 7 0
declaration (Function prototype) int op1, op2, res; int op1, op2;
opl = pop(); Op% = pop8;
: : . op2 = pop(); Op<z = pop();
!nt getOp(char |n.put[]), n res = opl + op2; push(opl+op2);
int getOp(char *input); push(res);
b
How? add()
= It is defined in function definition push(pop()+pop());
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] int getop( .... )
getOp() Versions o

getQp() #RPNCaIc #Competltlo'n #IncrfamentaIDe\{e'Iopment while((input[0]=c=getch())==""|| c=="\t);

= AwOoTE PE OYOAIO 0ag 0To post autd Tnv dIkr aag nio anAn ekdoon Tng . tH17="\0"
getOp yia TIG 2 NAPAKATW NEPINTOOEIG ANAITHOEWV. !npl._l [ . ]__ \0'; .

- getopA() if (!ISdIgIt(C) & c!=". ) Why getchar is not
©£Aoue va Ikavorolei TNV anaitnaon «A®oTe TRV Mo anAi popen Tng getop() n . retum G used instead;
onoia Ba oag eniTpénel va eAéyEeTe TV opBdTNTA TNG main().» (Agg incremental i=0;

Development post) if (isdigit(c))

= getOpB() while (isdigit(input[++i]=c=getch()));
©¢£Aoue va Ikavonolei TNV napakdtw anaitnon. Na enirpenel otnv RPNCalculator if (C= ='.')
pag va unooTnpiGel anAEG EKPPATEIG Nou while (isdigit(input[++i]=c=getch()));

a) nepiAapBavouv povown@ioug operands Kal TOUG NEVTE operatos (+ - * / =) kal input[i]='\0"

b) IkavonoioUv Tnv anaitnon va undapxel £va Kevo PETAEU TwV CUVBETIKGV TNG . | !
£KPpaonc. if (c!=EOF)
ZTOX0G va BOUKE PEPIKEG NPOTATEIG Kal Va TIG OXONAOETE/NPOTEIVETE BEATIOCEIG. ungetch(c);

Kar av BEAeTe va Wyn@ioeTe kal ENIAEEETE TNV KaAUTEPN.
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return NUMBER;

f
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i H stack (oToiBa, owpoc)

= Storage with two operations: store
(push) kai recall (pop)

m p
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int getop( char input[])
inti,c;

while((input[0]=c=getch())==""|| c=="\t');
input[1]="0';
if (lisdigit(c) && c!=".")
return c;
i=0;
if (isdigit(c))
while (isdigit(input[++i]=c=getch()));
if (c=="")
while (isdigit(input[++i]=c=getch()));
input[i]="\0";
if (c!=EOF)
ungetch(c);
return NUMBER;
)8

+
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Handling Complexity Program representation

=) =X

= Visibility of variables (Scope of L ——

= TotétapTo fripa sivan
Variables) sy
oweptioswenow | | | tTTmoood -
o
= global, local TS T s

clok pe To mouse as
KaBe pic auudfmmm o
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= Visibility of functions (function scope) Konganodiiasrs
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= Storage classes in C ol
Animation
= auto, register, static and extern earer I b
AE=EIE o
IR
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Storage Classes in C Example of program structure
- autO 'MHE C
R . FXOAIA
= is the default storage class for all local variables. A —
= register e S
. . . . = Taf AnTr buf
= is used to define local variables that should be stored in a Torascrobthas cvs
register instead of RAM. amich e Kuourts cick
= static bt geten o
R . Em‘ﬁwuu TpoToS
= is the default storage class for global variables. A,
= can be 'seen' in the source file.
= At link time, will not be seen by the other object modules.
= extern
= is used to declare the use of a global variable defined in =lE| 2
another file. d | « | % |mmmm
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Program structure

= Fileis the basic mechanism of C to organize the program in a
higher level of abstraction than the one provided by C

constructs. S é@
7 7
? = ,’/ Stack g
:’/ %ﬁJ
UML

component diagram

slack_c%
=]
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