Oépata Zxedlaouou
Mwoowv MNMpoypappatiopou

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

KwotAg Zaywvag <kostis@cs.ntua.gr>

Ev apxn nv... n Xakepid

* 'EoTw O0TL BEAOUUE va BpoUpe kanola NANPoYopia ya
TOuG XpNoTeg evég pnxavipatog Unix anéd to apxeio
/etc/passwd TO ONoI0 £XEL EYYPAPEG (NBAVWG KAMOLEG
EYYPOPEG gival avevepyEG - oxOAla #) TNG HOPYNAG:

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

Baowd npénel va kdvoupe Ta EAG

1. Na Kottdgoupe p6vo TIG YPAHHES Nou Bev ival OXOALa

2. Anod auTEG VO ANOHOVWOOULE TO OVOpA XPAOTN (username),
T0 home directory, kat To shell Tou k&4Be xproTtn

3. lNa va BpoUpe notot 6vTwg gival XpoTeg, KOITAPE KaTd nogo To shell
TOUG UNAPXEL WG (EKTEAEDUO) NPOYPAUT
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Xakepid otn C++

* Kuplo npdypappa
- AnAwoelg apxeiwv enke@aiidwv
- AnAwoelg peTaBAnTWY

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

using namespace std;
int main(Q) {
ifstream infile;
char newrecord[256];
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Xakepid otn C++

* Avolypa apxeiou
- 'EAeyxog o@aApatog

infile.open(*'/etc/passwd™);

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

Oépata Zxedlaopol Mwoowv MpoypappaTiopol 4

Xakepid otn C++

» Kupla enavaAnyn

infile_getline(newrecord,256);
while (Yinfile.fail(Q)) {
// -- Make array into a String
String urecord(newrecord);
if (urecord.find("#") == string::npos) {
// Process an entry
by
infile_getline(newrecord,256);

return 0; // Done

}
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Xakepid otn C++

* Kiplo owpa enavaAnyng

string::size_type name_index = record.find(":");
string::size_type shell_index = record.find_last of(":");
string::size_type home_index = record.find_last_of(":",
shell_index);

string name record.substr(0,name_index);

string home record.substr(home_index+1, shell_index-1);
string shell = record.substr(shell_index + 1);

// For Part 3, check to see if ushell 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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Xakepid oTtn Java

» Eivainapopola pe tn C++
- ANG n yAwooa épxeTal pe pia kahr 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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Xakepid o€ Perl

#1/usr/bin/perl

open PASSWD, "<, "/etc/passwd" ||
die "Could not open /etc/passwd: $!";
while (<PASSWD>) {
if (W/~[#1/7) { # Skip comments
my @fields = split(/:/, $_); # Split on :
if (-x $fields[6]) {
print STDOUT "$fields[0]\t$Fields[5]\t$Fields[6]\n"";

b
H
close (PASSWD);;
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Xakepid og Awk (pe xprion cat)

% cat passwd | awk —F: */[*]/{ print "$1\t$6\t$7"}”
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Katroia epwtApaTta oxediaopol yAwoowv

* TiBéNoupe va gival evowpatwpévo (built-in) otn yAwooa;

» [6on npoondBela XpeldeTaL YIO VA YPAWOUHE £va
TUNIKG NPOYPAULA;

* TMwg €ival 0 KUKAOG avaNTUENG TOU NPOYPAUKATOG;

* [olwa gival Ta evoeXOUEVA OPAALATA AOYIOUKOU;

» [M6oo €UKOAN gival n avdyvwaon/katavonaon Tou
Moy pPAUHATOG;

» [M600 €UKOAN gival n cuvepyaaoia P €va GANO NpdypPaApUa;

* TiunootApign undpxet and NAeupdag BIBALOBNKWY;
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Emidoon og TaxuTtnTa

* To npoypappa o C++ gival nepinou TPeLg opEG No
ypryopo ané 61t og Perl

- 'Opwg n ToxUTNTA KAl TwV dUO NPOYPAUUATWY Eival
IKAVOMNOINTIKA (Yo TNV NpoBAENSUEVN XPAON TOUG)

- Xe TeNKA avaAuaon, n TaxUTnTa EKTEAEONG EXEL NEPIOTOTEPO VA
KAVEL E TO XPOVOo nou Xpelddetal va dlafdcouple To apxeio (and
T0 8ioKo) Napd pe TN yYAwooa

» Eival autég Adyog yia va ypayoupe X QopEg
nepPLOCOTEPO KWOIKA;
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Emituxig oxed10opu66 yYA\woowv

+ MMaipvel undyn ToU TA XOPAKTNPIOTIKGE TWV EPAPHOYWY
- C:
* MNPOYPAHUATIONOG CUCTANATOG
+ duvatétnTa napéupaong o NoAU XapnAd eninedo
- Lisp, Prolog: cupBoAiog unohoyiopog (symbolic computation)
- Erlang:
* EQAPHOYEG TAUTOXPOVIOHOU PE QNALTAOELG Yia adldkonn Asttoupyia
- Perl, Python: enegepyacia apxeiwv xapaktripwv
- Java, C#: epappoyég SladiktUou
- Javascript: light-weight client-side npoypappatiopég
- SQL: epappoyEg BAoswv dedopévwv
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ZToIxEio oXESIAOHOU YAWCOoWV

ZToixeio oXeESIaoHOU YAWCoWV

+ To kAedi TnG emttuyiag:
gukoAia eniluong kdmolou cuvolou edpapuoywv

* Ol OUYKEKPIPEVEG EQAPUOYEG BonBoUv Toug OXedIOTEG
Va EMNKEVTPWOOUV TNV NPOCOXH TOUG OE CUYKEKPIUEVT
XAPOKTNPLOTIKA KAl VA £X0UV GOQWG NPOTILOPIOUEVA
KPLTAPLO YA TIG ano@AcEelg TOUG

* 'Eva ané ta BackoTEPA CUOTATIKA OXEDIAOUOU YAWCOWY
KOL OUYXPOVWG UL and TIG Nio SUCKOAEG ano@daelg eivat
TO nowa otoleia 6a peivouv ekT6G TNG YAWooag!
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* A@npnuEVo UNOAOYIOTIKO HOVTENOD / pnxavih 6nwg autd

napouctadeTal oToV NPOYPAUHATIOTH

- Fortran: Mivakeg, apBpoi KivnTrG unodlacToAnG, K.An.

- C:MovTtého pnxavig unoloylotr, dieuBuvoloddtnon katd bytes
- Lisp: Aioteg, ouvapTtoelg, autépaTn dlaxeiplon pvApNG

- Smalltalk: Avtikeipeva kat pEBodot, enkovwvia e pnvipaTa

- Java: Avtikeipeva, evdookonnon (reflection), acpdAeia, JVM

- ANeg; loTtooelideg, Baoelg dedopévwv

* OewpnTikr Bepehivon
- Tunikég YAWooeg, A-Aoylopog, Oewpia Tunwv, Znuactoloyia
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Oépara Zxediaopou Nwoowv
Zovragn kai Znuoaoioloyia
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Zovtagn kai ZnuaoioAoyia

+ ZOvtagn yAwoowv NPOYPCHUATIONOU: Nwg deixvouv Ta
nNPOYPAUHATA TO XPAOTN, TL HOP®R) KAl TL SOUA £XOUV

- H oUvtagn ouvrBwg opileTal pe Xpron KAnowag TUNKAG
YPOHHATIKAG

*  ZnUactoloyia YAwoowv NPpoypapuatiopoy: Tt Kavouy Ta
npoypAappata, nowa (akpPWG) ivat n oupNEPLPOPa TOUg
- H onpaotoloyia eivat no 3UokoAn va oploBei and tn olvtagn
- Yndpyouv didgpopol Tpénot oplopol TnG onpactoloyiag
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Zuvragn kai Znuaoioloyia: Mapadeiypara

AeKTIKA AVAAUGT YAWCOWYV TTPOYPAMHATICHOU

* ®pdon AekTIKG AdBog

oma TA¢ ona xUGE day ena xuada Kn
* ®Opaon AekTIKG 0pBr) aAAG CUVTOKTIKG AdBog

omandg o ¢pakn £daye maxd maxvg
* ®pdon oUVTOKTIKG (KOt AEKTIKG) 0pBR aANG

anuUaclohoyka AaBog

0 Tamag o moxd édaye maxlg dakn

* ®pAaon CUVTAKTIKA Kal OnUacIoAOYIKE 0pBR

0 Mamndg o moxlg édaye maxld dakn
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* H AekTikr) avaAuaon Oev gival TETPIUUEVO NPOBANUA yIOTi
0l YAWOOEG NPOYPAUHATIOHOU CUVABWG gival no
nepinAokeg AekTikd and ta EAAnvIka

[*p->T++ = -.12345e-6 |

* AA\O nopadelypa

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

X = y/*p;

* TioupBaivel og auth TNV NepinTwon;
/* otn C eivat o ouvduaopdg pe Tov onoio apyidet éva axoAlo
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AekTIKEG OUMBAOEIG OTIG YAWOOEG

* H C eivar yY\wooa edsubepnc poperic (free-form) énou ta
KEVA anAWG dlaxwpifouv TIG AEKTIKEG HovAdeG (tokens).
Mowa andé Ta napakdtw ivatl Ta da?

return this

1+2 foo bar
returnthis

1+2 foobar

* Ta keva BewpoUvTal ONUAVTIKA O HEPIKEG YAWOOEG.
MNa napdadetypa, n y\wooa Python xpnowonolei otoixion
(indentation) yia opadonoinon, ondte Ta NOPAKATW ival

OlOPOPETIKA: if x < 3: if x < 3:
y =2 y =2
z=1 z=1
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ARAWON AEKTIKWV povadwyv

* lMwg dnAwvovTal oL AEKTIKEG HOVADEG;
- NEEelg KAedLd (keywords) - péow oupBolooelpwV (strings)
- MNuwg opi¢ovTal Ta ovépaTa Twv HeTaBANTWV (identifiers);
- MNuwg opigovtal ot apBpuoi KvnTrG UNodIACTOAAG;
» Kavovikég ekppdaoelg (regular expressions)
- 'Evag e0XpnoTog TpONogG va opicoUE OEIPEG aNd XAPAKTPES
- Xpnowonolouvtal eupéwg: grep, awk, perl, K.An..
* TMapadeiypata:
- 'O’ - Tawp1adel pévo pe To xapaktipa 0 (undEv)
- '0’'|'1’ - Tawplddel pe PNdEV A He Eva
S OIY 213 1A 1s 16 171819 - Tawpiadel pe ynoia
- [0-9] - To iBio pe To Napandvw aAAd o Nlo Gupnayn Hopen
- [0-9]* - oe1pd ané yneia (MOavig kevry)
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OfpaTa oXeSI0OHOU AEKTIKWV JOVAdWYV

*  Aképatol apBpoi (n.x. 10)
- OutapvnTikoi aképatol givat pia AeKTIKr) povada ) oxL;
» Xapaktipeg (n.x. 'a’)
- MNwg avanapioTavTat ot pn EKTUNWOLHOL XAPAKTAPEG | TO * ;
* ApBpoi kivnTAG unodlacToAng (n.x. 3.14e-5)
- TuoupBaivel pe apBpoUg nou dev avanapiotavtal katd |IEEE;
* ZupBoAooelpwv (n.x. "hello world”)
- Mg avanapiotaTal o Xapaktipag ”;
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Z0vTan YAwoowyv TPoypauHATICHOU

* JUyKekpluévn ouvtagn (concrete syntax)

- Mo eival Ta akpiBr cUPBoAa (XapakTrPEG | GAAEG
avanapacTAcELG) HE XPAON TwV Onoiwv yPA@eTalL TO NPOYPAHKQ;

* Ag@npnpévn ouvtagn (abstract syntax)
- M agaipeon TNG GUYKeKPUEVNG oUVTAENG Nn onoia givat n
AOYIKA avanapdoTacn TNG YAWooog
- Mo ouykekplpéva:
* Mn dwpopoupevn: dev eyeipeTal BEPA yla TNV EpPNVEIa Twv
NPOYPAUHATWY
* Mo KovTd 0TO “TL ONpaivel” To NPOYPARUT

- Zuxvd kATl nou xpnaotponoleitat and To HeTayAwTTIoTH (compiler)
1 1o dlepunvea (interpreter) Tng YAwooog
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ZuyKekpIpévn Kal Apnpnuévn Zovragn

* Mapadeiypata:

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

* Ta napandvw NPoypappaTa Kavouv To idlo npdypa
* H ouykekplévn oUvTagr Toug BLAPEPEL OE APKETA
onueia

. , . . while i < N
* Hapnpnuévn Toug ouvtagn ival n idla i=i+1

* H onuaotohoyia Toug ival n idla MiBavii agnpnyiévn olvragn
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O1 emiAoyég oxedlaopol TnG YAwooag C
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H 1oTopia kai o1 emmiAoyég Tng C

Merarpotrég (Conversions)

*  Avantuxenke petagl 1969 kat 1973 padi pe o Unix and
Tov Dennis Ritchie

* ZXeJIAOTNKE YA NPOYPAUHATIONS CUOTANATOG
- Aettoupyikd cuoTrpata
- Epyaheia unootrpigng / HETOYAWTTIOTEG
- ®iAtpa / Evowpatwpéva ouoTApATa

* H pnxavn avantugng (DEC PDP-11) gixe
- 24K bytes of memory - of which 12K for the OS

* [oAAG otoieia Tng C Adyw EANNEWYNG UVAKNG
- MetayAwTTIOTAG EVOG NEPACHATOG
- ZuvapTnoelg evog ennédou (without nesting)
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* H C opilel KGNOlEG QUTOUATEG HETATPONEG :

- 'Evag char pnopei va xpnowonotn®ei wg int

- H apBunTikA KivnTAG unodlaoToARg navta yivetal pe doubles.
O floats npodyovtal autépata oe doubles

- Ouintkal char pnopouUv va petatpanolv oe Float ) oe
double kat avtiotpoga. To anotéAeopa givat anpoadloploTo
€4V UNopei va unepyeNioeL.

- H npoéobeon evdg apBpou (int) oe évav deiktn (pointer) divel
anotéAeopa éva deikTn

- H agaipeon dUo SeTwyv O€ avTiKeideva Tou {Blou (NAVw-KATwW)
TUNou Sivel wg anotéAeopa évav aképato (int)
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AnAwrtég (Declarators) Tng C

* O13NAWOELG £XOUV TN HOPYA:
basic type
[static unsigned int (*F[10])(int, char*)[10]; |

specifiers declarator

» Declarator’s notation matches that of an expression: use
it to return the basic type

* ZUVTOKTIKG {0WG TO XELPOTEPO XAPAKTNPLOTIKO TNG C:
S16TL ouvduddel Téoo prefix (pointers) 600 Kat postfix
TeNEOTEG (arrays, functions)
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AnAwoseig cuvaptioewy (Trpo ANSI C)

Eixav tn yevikn popen
type-specifier declarator ( parameter-list )

type-decl-list

¢ o Ma napdadeypa
deciaration-fist
i int max(a, b, c)
statement-list inta, b, c;
{
} int m;
m=(>b) ?2a:b;
returnm>c ?m: c ;
3
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EtmiAoyég oxedlaopol Tng C

* Ounpwtot compilers Tng C dev éAeyxav Tov aplBpd kat
ToV TUMO TWV OPLOUATWY TWV CUVOPTHOEWY

* H peyalitepn aAAayr) nou €yve atn C dtav auTr €ywve
ANSI standard Atav n anaitnon oL GUVapPTAOELG Va
opigouv Toug TUNOUG TWV NOPAUETPWY TOUG

AnAwoseig dedopévwy otn C

int fQ; int f(int, int, double);
int f(a, b, c) int f(int a, int b, double c)
int a, b;
double c; 3}
{
3
MaAd oTuA dnAwoewv N€o oTul dnAwoewv
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* 'Exouv tn popen
type-specifier init-declarator-list ;

declarator optional-initializer

* OLapykonointég (initializers) pnopei va givat otabepég,
) 0TaBEPEG EKPPATELG NOU dlaXwpioVTal PE KOPPATA
Kal eival KAEIoPEVEG O aYKUAEG

* Mapadeiypata:

- int a;
- struct { int x; inty; Yy b={1, 2 };
- float a, *b, c = 3.14;
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Kavoéveg euBéAeiag (Scope rules)

AUo €idn eppérelag otn C:

1. AekTIKA ePPEAEL

- Baowad, To p€pog Tou NpoypaupaTog 6rnou
Sev undpyouv AdOn adnAwtwv PETABANTWY
(“undeclared identifier” errors)

2. EpBéiela Twv external identifiers

- 'Otav duo identifiers o€ Sla@opeTiKa apxeia
avag@EépovTal 0To B0 avTIKEIEVO.

- T.X., ja ouvaptnon nou €ivat oplopévn oe
€va apxeio kaAeital and pa ouvapTnaon oe
€va aNho apxeio.
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AekTIKA €pBEAEIO

» EkTteivetairand To onpeio oplopou oTo avTioToo } A
aTOo TENOG TOU apxeiou

int a;

int fooQ)
{

nt b;

f(a==0{
printf("A was 0);
3
b =

}
int barQ
{

a; /* 0K */

/* OK */
/* Error: b out of scope */

a 3;
b 2;
3
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EpBéAcia Twv external SnAwoewv

filel.c file2.c
int fooQ) int boo()

bar(); /* Error */ foo(); /* Error */

int barQ) extern int foo(Q);
foo(); /* OK */ int baz()

foo(); /* OK */
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O C Preprocessor

» 'Epxetal og avtiBeon pe TNV eAeuBEPag Lopeng euon
TnG C: ol YPAUUEG TOU NPOENEEEPYATTH rIPENEL va
apxigouv ue #

* To Keipevo TOU NPOYPAHHUATOG NEPVAEL HECA NG TOV
npoenegepyaoTn NpLv €l0axBel 0TO HETAYAWTTIOTH

AvTtikaTdoTtaon evog identifier:

# define identifier token-string

AVTIKOTAOTOON UIAG YPAUUAG HE TA NEPIEXOUEVA EVOG
apyeiou:

# include "filename"
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BiBAiofnkeg TNg C ﬂ

Header file Mepypan Tuniki xpron

<assert.h> Generate runtime errors assert(a>0)
<ctype.h> Character classes isalpha(c)
<errno.h> System error numbers errno

<float.h> Floating-point constants FLT_MAX
<limits.h> Integer constants INT_MAX
<locale.h> Internationalization setlocale(.)
<math.h> Math functions sin(x)
<setjmp.h> Non-local goto setjmp(jb)
<signal .h> Signal handling signal (SIGINT, &F)
<stdarg.h> Variable-length arguments va_start(ap, st)
<stddef.h> Some standard types size t

<stdio.h> File 1/, printing printf(*%d™, i)
<stdlib.h> Miscellaneous functions malloc(1024)
<string.h> String manipulation stremp(sl, s2)
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Zxedlaopog MAwoowy MNMpoypaupaticyou

Language design is library design.

-- Bjarne Stroustrup

* Ta nepLOCOTEPA NPOYPAUUATA QTIAXVOVTOL
and ouvapHOAOYOUUEVA KOUATIO

* M and Tig KUpleG OUOTKOAIEG OTO OXEDIATUO YAWOOWV
eival To NwWG Ta KOPPATIO AUTA pnopouv va Bpebolv padi
KOl va guvundpgouv apuovikd Kal oword
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