O¢pata Zxedlaopuou
"Awoowv MNpoypappatiopou

Ev apxn nv... n xakia (hack)

Katsushika Hokusai, /n the Hollow of a Wave off the Coast at Kanagawa, 1827

KwoTAG Zaywvag <kostis@cs.ntua.gr>
Nikog lMNatraoTrupou <nickie@softlab.ntua.gr>

* 'Eotw 611 B€NoupE va BpoUupe KANowa NANPOQopIia yia

TOUG XPNOTEG EVOG Unxavnuatog Unix and to apxeio
/etc/passwd To onoio €xel eyypa@ég (NBavwg KANoleg
EYYPOYPEG €ival avevePYEG - OXOALA #) TNG HOPYPNG:

mailman:*:78:78:Mailman user:/var/empty:/usr/bin/false

Baowkda npEnel va KAvoue Ta €EAG

1. Na Kottdgoupe povo TIG YPAUKMES Nou dev gival oxXOALd

2. And auTEG va anOpOVWOOUE TO Ovopa Xprnotn (username),
To home directory, kat To shell Tou KaBe xpARoTn

3. MNa va Bpoupe nolot OVTwG givat XpHoTeg, KoTape katd néoo to shell
TOUG UNdpXel WG (EKTEAETILO) NPOYPAUU
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Xakid otn C++

Xakid otn C++

» KuUplo npoypappa
- AnAwoelg apxeiwv eNKeE@aAdwv
- AnAwoelg petaBAnTwyv

#include <fstream>
#include <iostream>
#include <string>

using namespace std;
int main() {
ifstream infile;
char newrecord[256];
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* Avolypa apxeiou
- 'EAgyX0G GQAAUOTOG

infile.open("/etc/passwd") ;

if ('infile) {
cout << "Error opening /etc/passwd.\n";
exit(-1);

}
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Xakia otn C++

* Kupla enavaAnyn

infile.getline (newrecord, 256);
while ('infile.fail()) {
// Make array into a String
String urecord (newrecord) ;
if (urecord.find("#") == string::npos) {
// Process an entry

}

infile.getline (newrecord, 256) ;

}

return 0; // Done
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Xakia otn C++

+ KUplo owpa enavaAnyng

string::size type name_index = urecord.find(":");

string::size_type shell index = urecord.find last of(":");

string::size type home_ index = urecord.find last of (":",
shell index) ;

string name urecord.substr (0, name_index) ;

string home urecord. substr (home_index+l, shell index-1);

string shell = urecord.substr (shell index+l) ;

// For Part 3, check to see if shell is a valid file

// and if so, execute the next line; otherwise, do nothing.

cout << name << "\t" << home << "\t" << shell << endl;
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Xakid otn Java

* Eivainapépowa pe tn C++
- AN\G N YAwooa €pxeTal he pa KaAf BiBAoBRkn (StringTokenizer)

StringTokenizer st =

new StringTokenizer (record, ":");
String username = st.nextToken() ;
st.nextToken(); // Don’t care about these
st.nextToken () ;
st.nextToken () ;
st.nextToken () ;
String home = st.nextToken() ;
String shell = st.nextToken() ;
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Xakia og Perl

#!/usr/bin/perl

open PASSWD, "<", "/etc/passwd" ||
die "Could not open /etc/passwd: $!";
while (<PASSWD>) {
if (m/~[*#]1/) { # Skip comments
my @fields = split(/:/, $_); # Split on :
if (-x $fields[6]) {
print STDOUT "$fields[0]\t$fields[5]\t$fields[6]\n";
}
}

}
close (PASSWD) ;;
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Xakia og Python

#!/usr/bin/env python3
import re, os, os.path

with open("/etc/passwd", "rt") as f:

for line in f:
# skip comments
if re.match(r'*\s*#', line): continue
# split on :
fields = line.strip() .split(":")
# print, if shell is valid and executable
if os.path.isfile(fields[6]) and \

os.access (fields[6], os.X OK):
print(fields[0], fields[5], fields[6], sep="\t")
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Xakia og awk (Mg xpryon cat)

% cat passwd | awk -F: ’'/[*#]/{ print "$1\t$6\t$7"}’
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Katroia epwtiuata oXediaopuou YAwoowv

* Ti1B€Noupe va gival evowpatwpévo (built-in) otn yAwooa;

* [16on npoondBela xpeldleTal yia VA YPAYWOULE Eva
TUNIKO NPOYPAUA;

* [lwg eival o TUNIKOGG KUKAOG avAnTuEnG NPoyPaUUATWY;

* [lowa gival Ta evOEXOUEVA OPAALOTA AOYIOULKOU;

* [1600 €UKOAN €ival n avayvwaorn Kat n Katavonon Twy
NPEOYPOUUATWY O0TN YAWOOQ;

* [1600 €UKOAN gival n ouvepyaoia W' Eva AANO NPOYPaAA;

* TiunoothplEn undpxel and NAsupdg BIBALOBNKWY;
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Emidoon og taxuTnta

* To npéypappa oe C++ gival nepinou TPELG POPEG MNLO
ypAHyopo and ekeivo oe Perl

- 'Opwg N TaxuTNTA KAt Twv dUO NPOoYPAUHATWY £ival
IKavononTikn (yYia Tnv npoBAENOUEVN XPON TOUG)

- 2€ TeAKN avaAuon, N TaxuTnTa EKTEAEONG EXEL
NEPLOCOTEPO VA KAVEL LE TO XPOVO Nou XpelaleTal va
dlaBdooupe To apxeio (anod to dioko) napd pe TN
yAwooa

* Eivalautdg Adyog yia va ypayoupe X QOPEG
NEPLOCOTEPO KWOIKQ;
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EmiTuXng oXedlaou6g YAWooWV

2TOIXEia OXEQIOOMOU YAWOCOWV

AapBaveLundyn Tou Ta XAPAKTNPLOTIKA TWV EQAPHOYWV
- C:
* NPOYPOAHUUATIONOG CUCTHHATOG
+ duvaTtoTtnTa napépBacng o€ NoAU xaunAoé eninedo
- Lisp, ML, Prolog: cupBoAikog unoloyiopdg (symbolic computation)
- Erlang:
* EQPAPHOYEG TAUTOXPOVIOHOU E aNALTATELSG Yia adldkonn Aettoupyia
- Perl, Python: enegepyaoia apxeiwv xapakthpwyv
- Java, C#: epappoy€g dladIkTUuou
- Javascript: light-weight client-side npoypappatiopog
- SQL: epappoyEg Baoewv dedOPEVWV
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* To KAeWdi TG enttuxiag:

EUKOALQ TIPOYPOUUATIOMOU KATIOLOU GUVOAOU £dapoywV

* OLe@appoyeg Bonbouv Toug OXEDIOOTEG YAWOOWV va
ENKEVTPWOOUV TNV NPOCOXN TOUG OE CUYKEKPLUEVA
XOPOKTNPLOTIKA KAL VA £XOUV 0OQWG NPOCOLOPLIoUEVA
KPLTAPLO YIa TIG anO@ACELG TOUG

* 'Eva ané ta Baocikétepa cuoTaTIKA OXEDIAOUOU YAWOOWV
KAl ouyXpOovwg Hia and TIG no SUOKOAEG anoYAoELG €ival
TO nola otolxeia Ba peivouv ekTéG TNG YAwooag!
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2TOIXEiO OXESIOOMOU YAWO oWV

*  AQ@nPNUEVO UNOAOYIOTIKO HOVTEAO / pnxavA Onwc auto

NAapPOUCLACETAL OTOV NPOYPAUUATIOTH

- Fortran: MNivakeg, apBpoi Kivntr g unodlaoToANG, K.AM.

- C: MovTého pnxavng unoAoyloTr], dleuBuvalodoTnon Katd bytes
- Lisp: Aioteg, OUVOPTAOELG, QUTOUATH OLOXEIPLON KVIAKNG

- Smalltalk: Avtikeipeva kat p€bodol, enkowvwvia pe pnvupata

- Java: Avtikeipeva, evdookonnon (reflection), acgdieia, JVM
AMN\eG: loTooelideg, BAoelg dEDOUEVWV

* OewpnTiKA BepeAinvon

- Tunkég yAwooeg, A-AoyIlopog, Bewpia TUnwy, onuaciloAoyia
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Oépara ZxediaopoU Nwoocwyv
20vTagn Kal ZnuaoioAoyia
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20vTagn Kol onuaocioAoyia

20vTtagn Kai onuaoioAoyia: Napadeiypara

« 20vTagn YAwWoowv NpoypappaTtiopoU: nwg deixvouv Ta
NPEOYPAMUATA OTO XPAOTN, TL LOPPI] KAl TL OO £XOUV

- Houvtagn ouvABwg opileTal e xprion KANowag TUNIKNAG
YPOUHATIKAG

*  Znuaoctodoyia YAwoowv npoypapUaTIONoU: Tt KAvouv Ta
NPOYpPAUMaTa, noa (aKPPWG) ivat N cupnepLYopa Toug

- H onpaaotlohoyia givat nio dUOKoAN va oploBei and tn ouvtagn
- Yndapyouv d1d@opol TpOnoL OpIoHoU TG CNHAcloAoyiag
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®pdaon AekTikG AGB0G

oma TAC oma XUCE dpay ema xlada KN

Opaon AekTIKA 0pO AAAG OUVTOKTIKA AGB0G

omandc o ¢akn £paye maxld maxvg

* ®pdon oUVTOKTIKA (Kat AEKTIKA) 0pBr] aAAG
ONHOOLOAOYIKG AGB0G

0 TamaAg o maxld €daye maxvs dakn

* ®pdaon CUVTAKTIKA KAl CNUOOLOAOYIKG 0pOR

0 MAMA¢ o maxug £dpaye maxld dakn
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AeKTIK avadAuon YAWOOoWYV TTPOYPOUHHATIOHNOU

AeKTIKEG CUNBAOEIS OTIC YAWOOEG

* H AekTIK) avaAuon Ogv eival TETPIUUEVO NPOPANUA yIaTi

Ol YAWOOEG NPOYPAUATIONOU OUVABWG givatl No
NEPINAOKEG AEKTIKA and Ta EAANVIKG

*p->f++ = . 12345e-6

* AN\O napadeypa

float x, y, z;
float * p = &z;

x = y(%p;

» TioupBaivel o€ auTthv TNV NEpiNTWON;

/* otn C gival 0 ouvduaouog e Tov onoio apxicel Eva axoAlo!
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* H C gival yhAwooa eAcuBepnc poperic (free-form) 6nou ta
KEVA anAwg dlaxwpifouv TIG AEKTIKEG HovAdEG (tokens).

Mowa and Ta napakaTw eival Ta idla;

1+2
1+ 2

* Ta kevd BewpouvTal ONUAVTIKA OE PEPIKEG YAWOOEG.

foo bar
foobar

return this
returnthis

Ma napadetypa, n yAwooa Python xpnowonolei otoixion

(indentation) yia opadonoinon, ondte Ta NAPAKATW €ival

OlOQOPETIKA:

if x < 3:
y 2
z 1
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if x < 3:
2

<

z 1
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ARAwWonN AeKTIKWV Hovadwyv

* [1wg dNAWVOVTAL Ol AEKTIKEG HOVADEG;
- NEEelg KAedLd (keywords) - pEow cupBolooelpwy (strings)
- MNwg opiCovTtal Ta ovépata Twv petaBAntwy (identifiers);
- TNwg opiCovTatl ot apBpoi KivnTAG UNOBIAOTOAAG;
+  KavoVvIKEG ekPpAoElG (regular expressions)
- 'Evag euxpnotog Tpoénog va opicoupe oElpEG and XapakTAPES
- XpnowonolouvTal eupgwg: grep, awk, perl, K.An..
* [lapadeiypata:
- "0’ - tapialet pévo pe to xapaktApa 0 (LNdEv)
- 0| "1’ - Tapadel pe undEV N pe Eva
- 0'1"1]1'21'3"| ‘4’| '5’| '6’| ‘7’| '8’ | "9’ - Tapdlel pe wnopia
[0-9] - T0 D10 pe TO napandvw aAAd o€ N cupnayr Hop®n
- [0-9]* - oepd and yneia (NiBavwg Kevn)
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OipaTa oXESIONOMOU AEKTIKWYV HOVAd WYV

AkEpatol apBpoi (n.x. 10)
- OutapvnTikoi akEpatol gival pia AekTikA povada r oxL;

Xapaktnpeg (n.x. 'a')

- TMwg avanapioTavTal ol Un EKTUNWOLUOL XAPAKTAPEG N TO ' ;

ApBpuol Kivntrg unodlaoToAAG (N.X. 3.14e-5)
- TioupBaivel pe apBpoug nou dev avanapiotavtal katd IEEE;

2UPPBoAooElpEG (N.X. "hello world")
- MNwg avanapiotatal o XapakTApog ";
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20vTagn YAWooOWYV TTPOYPOMMATIONOU

* 2UYKEKPIUEVN ouvTaEn (concrete syntax)

- [Mowa gival ta akpr) cUUBOAG (XapAKTAPES | AAAEG
avanapacTAcEeLg) PE XPron Twy onoiwv YpA@eTal To NPOYPOUUA;

* A@npnuévn ouvtagn (abstract syntax)
- M agaipeon TNG CUYKEKPYEVNG CUVTAENG N onoia givat n
AOYIKN avanapadoTacon TNG YAWooag
- Mo ouykekpéva:
* Mn dipopoupevn: dev eyeipeTal BEUa yia TN onuactoloyia
TWV NPOYPAUUATWY
* Muwa ouvtagn no kovtd oto “TL onuaivel” To npoypapua

- Zuxva KA&TL nou xpnowonoteitat and To peTayAwTTioTr (compiler)
) To dlepunvea (interpreter) Tng yA\wooag
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2UYKEKPIHMEVN KAl apnenHévn ouvTagn

Mapadetypa 1

while i < N do while (i < N)
begin {
i:=3i+1 i=1i+1
end }
Pascal C/C++

* Tanapandvw npoypdppata KAvouv To idlo npdypa
* H ouykeKpIUEVN OUVTAEL TOUG BIOPEPEL OE APKETA
onueia

hile i
* Hagnpnuévn Toug ouvTtagn ivat n ida v 1ie_li<+N1

* H onuaotohoyia toug gival n idla MiBavi apnpnpévn oovragn
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2UYKEKPIMEVN KAl apnenHévn ouvTagh

Mapadeypa 2

* Infix: 3+ (4 * 5)

* Prefix: (+ 3 (* 4 5))
* Postfixx: 3 4 5 * +

OLnapanavw eKQPACELG EXOUV

*  AlOQOPETIKI OUYKEKPIUEVN OUVTAEN

* Tnv idla apnpnuEvn ouvtagn (To
OUVTOKTIKO OEVOPO nou @paiveTal dinAa)
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20vragn Kail OEpara oxediaocuou yYAwoowv (1)

* Eival onupavtiki n ouvtagn Twv YAwWoowy;
- Katvat kat éx1

* H onuaoloAoyia Twv YAwWoOwV €ival No ChUAVTIKA

* 'Opwg n ouvTagn oG YAwooag €ival 0TEVA ouVOEdEUEVN
HE TNV aloOnTIKN - Kal BEpaTa aloONTIKAG €ival onUavTIKA
Yl TOUG avOpwrnoug

* H “@Auapia” naiel onpavTtikd poAo - cuvhBwg To
HMIKPOTEPO NPOYPAUMA Eival NPOTIUOTEPO

* 'Opwg KAt To NOAU HKPO HEYEBOG gival NPOBANUATIKO:

- H APL givat oupnayng yAwooa pe 81kd TG 0UVOAO XOPOKTHPWY
OAAG Ta NPOYPAUUATA TNG KATAARYOUV va gival duovonta
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20vtagn kal OEpara oxediaocuou YAwoowv (2)

* Eivalonupavtiké n ocuvtagn va pnv odnyei oe o@aipata
KAaoké napadetypa: FORTRAN

@E]@Z@ ! Loop header (for i = 1 to 25)

DO 5 I]E][1.25] ! Assignment to variable DOS5I

“Consistently separating words by spaces became
a general custom about the tenth century A.D.,
and lasted until about 1957, when FORTRAN
abandoned this practice.”

— Sun FORTRAN Reference Manual
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20vtagn Kal Oéparta oxediaouol yYAwoowy (3)

* Eivalonuavtiké n ocuvtagn va pnv odnyei oe ceaipata
AANNO napadetypa: npoonddela xpnoonoinong g non
undapxouocag ocuvtagng tng C otn C++

vector< vector<int> > foo;
vector<vector<int>> foo; // Syntax error

To ouvTakTiKO AdBoc cupBaivel yiatin C Bewpel TIG
AEKTIKEG HOVADEG > KAl >> DLAPOPETIKOUG TEAEOTEG
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H 1oTopia kai o1 eiAoyég Tng C

AvantuxOnke petagu 1969 kat 1973 padi pe to Unix and
Ttov Dennis Ritchie

2 XEOIAO0TNKE YIa NPOYPAUHATIONO CUCTHATOG
O1 emiIAoyég oxedlaopou TnGg YAwooag C - ASITOUPYIKG CUCTALATA

- EpyaAeia unooTtApENG / HETAYAWTTIOTEG

- O®iAtpa/ Evowpatwpéva cuoTARATO

“C: a programming language which combines L ) .
the power of assembly language H pnxavn avantugng (DEC PDP-11) eixe

with the flexibility of assembly language.” - 24K bytes pvAun - ano ta onoia 12K yia 1o OS
[MoAAG oToikeia TNG C Adyw EAAEWNG UVAING
- MeTayAwTTIOTAG EVOG NEPACHATOG

- ZUVOPTAOELG EVOG €NNEDOU (XWPIG PWALACUQ)

“Cis quirky, flawed, and a tremendous success.”
— Dennis Ritchie
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O¢pata Zxedlaopol MNMwaoowv MpoypappoTiopol
MeTaTpoTtrég (conversions) Mivakeg (arrays) kai deikteg (pointers) otn C
* H C opilel KANOLEG AQUTOPATEG UETATPONEG : * 'Evacg nivakag xpnowonoleitat oav va givat €vag deiktng
- 'Evag char pnopei va xpnowonown8ei wg int OTO NPWTO OTOLXEIO
- H apBunTtikA KivnTAG unodlactoARg ndvta yivetal pe doubles i i
(O1 £10ats NPOAYOVTAL AUTOHATA O doubles) * E1[E2] €ival l00dUVOHO HE * ((E1) +(E2))
- Otintkal char:' pnopouv va us:Ta’TpanoUv’os float r']’os +  OLaplBuNTIKES NPAEEIS pE DEIKTEG DEV €ival KATL MoU
double kal avtioTpo@a (To anoTEAEoUa ival anpoodloploTo ] ] i ]
dTav undapyeL unepyeilion) UNAPXEL OTIG AAAEG YAWOOEG NPOYPAHHATIONOU

- Hnpdobeon evog aplBpou (int) o€ €va deiktn (pointer) divel
anoTEAECHA £va OEIKTN

- Hagaipeon dUo delKTWY O€ avTIKEPEVA Tou idlou (NAvw-KATwW)
TUNou divel wG anoTEAECUA £vav OKEPALO (int)
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AnAwrTtég (declarators) Tng C

* OLdnAwoELg €xouv TN HopPYn:
basic type

|static unsigned int * (*£[10]) (int, char*); |

specifiers declarator

* OLONAWTEG OUVTOKTIKA HOLACouV NOAU HE TIG EKPPATELG:
XPNOIONOLOUVTAL YIa VO ENOTPEYOUV TO BACIKO TUNO

* 2UVTOKTIKA iOWG TO XELPOTEPO XAPAKTNPLOTIKO TNG C:
d10TL ouvdualel Tooo prefix TEAEOTEG (pointers) 600 Kal
postfix TeEAeOTEG (arrays, functions)

AnAwoeig cuvaptioewy (Trpo ANSI C)

cdecl> explain static unsigned int * (*£[10]) (int, char¥);
declare f as static array 10 of pointer to function (int,
pointer to char) returning pointer to unsigned int
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Eixav tn yevikn popon

type-specifier declarator ( parameter-list)
type-decl-list

{

declaration-list [Ma napadelypa

int max(a, b, c)
int a, b, c;

} {

statement-list

int m;
m=(a>Db) ? a:b;
returnm >c ? m : ¢ ;
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EtriAoyég oxediaopou tng C

* OunpwTtot compilers Tng C dev €Aeyxav Tov aplOud Kat
TOV TUMO TWV OPIOPATWY TWV CUVOPTHOEWV

* H peyaAutepn aAAayr) nou €ytve otn C étav auTh €yLve
ANSI standard fTav n anaitnon oL cuvapTHoELG va
opi¢ouv TOUG TUNOUG TWV NAPAMETPWY TOUG

int £(); int £(int, int, double);

int £(a, b, c) int £(int a, int b, double c)
int a, b; {
double c; }
{
}

MaAd oTUA dnAwoEWV

N€o OTUA dnAwoewv
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AnAwoeig dedopévwy otn C

* 'Exouv N popen
type-specifier init-declarator-list ;

declarator optional-initializer

* OuapxkononTeg (initializers) pnopei va eivat otabepeg,
f 0TOaBEPEG EKPPAOTELS Ol onoieg dlaxwpiovTal Ye
KOUUOTO Kal €ival KAEIOPEVEG OE AYKUAEG

* [lapadeiypata:

- int a;

- struct { int x; int y; } b= {1, 2 };
- float a, *b, ¢ = 3.14;
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Kavoveg epBéAgiag (scope rules)

Avo €idn epPErelag otn C:

1. AeKTIKN EPBEAELT

- Baokd, To HEPOG TOU NPOYPAUHATOG ONou
dev undapyouv AdOn adnAwTwy petaBAntwv
(“undeclared identifier” errors)

2. Eppércla Twyv external identifiers

- 'Otav &0o identifiers o€ dlaPOPETIKA apxeia
AVOPEPOVTOL OTO (010 AVTIKEIUEVO.

- TLX., jia ouvapTtnaon nou €ival oplopéEvn o€
€va apyxeio KaAeital and pia ouvapTnon o€
€va GAo apxeio.

O¢pata Zxedlaopol MNMwaowv MpoypappaTiopol
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AekTIKN epBEAEIT

* EkTteiveTtatand 1o onueio oplopoU OTO AVTIOTOLXO } N
OTO TEANOG TOU apxEiou

int a;

int foo()
{
int b;
if (a == 0) {
printf("a was 0") ;
}
b =a; /* OK */

int bar()
{
a=3; /* OK */
b = 2; /* Error: b out of scope */

}
Oépata Zxedloopol Mwaoowv MNpoypappaTiopoU 38

EuBéAcia Twy external dnAwoewv

f||e1 .C f||e2C
int x; int boo()
{
int foo () foo(); /* Warning */
{ x = 2; /* Error */
bar(); /* Warning */ }
x=1; /* OK */
} extern int foo();
extern int x;
int bar()
{ int baz()
foo(); /* OK */ {
} foo(); /* OK */
x = 3; /* OK */
}
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O mrpoemregepyaoTng TG C

* 'Epxetaloe avtiBeon pe tnv eAeuBEPAG LOPPAG QUON
™G C: Ol YPAUUEG TOU NPOENEEEPYAOTN MIPENEL Va
apxi{ouv LE ToO xapakTripa #

* To Keipevo Tou NPoypPAUHATOC NEPVAEL HEoa and Tov
NPOENELEPYAOTH NPLV ELOAXOEI OTO PETAYAWTTIOTAH

AvTtikataotaon evog identifier:

# define /dentifier token-string

AVTIKOTAOTAON HAG YPOUUAG HE TA NEPLEXOUEVA EVOG
apxeiou:

# include "filename "
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BiBA100Rkeg TG C 4 2XEQIAONOG YAWOCOWYV TTPOYPOUHMATICHOU

seaderiie reptypaei Tuni xprion “Language design is library design.”

<assert.h> Generate runtime errors assert (a>0)

<ctype.h> Character classes isalpha(c) — Bjarne Stroustrup

<errno.h> System error numbers errno

<float.h> Floating-point constants FLT_MAX

<limits.h> Integer constants INT_MAX * Ta neploodTEPA NPOYPAUUATA QPTIAXVOVTAL

<locale.h> |nternat|on.a||zat|on sc.etlocale(.‘.) and OUVGpuOAOYOUHEVG KOLlLlC'XTlG

<math.h> Math functions sin (x)

<setjmp.h> Non-local goto setjmp (jb) * M anod TIG KUPLEG OUOKOAIEG OTO OXEDIAOTHO YAWOOWY
<signal.h> Signal handling el ) elval To NWG Ta KOPUATIA auTd unopolv va BpeBouv padi
<stdarg.h> Variable-length arguments va_start(ap, st) ; , ,

<stddef.h> e G BpEs size t Kal va O'UVUI'IGPEOUV apuovika Kal owora

<stdio.h> File I/O, printing printf ("%d", i)

<stdlib.h> Miscellaneous functions malloc (1024)

<string.h> String manipulation strcmp (s1, s2)
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