Port 5000 Port 80 web server

25 25 email server

IP Address + Port number = Socket

TCP/IP Ports And Sockets
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O untoboyelc (sockets) elvat ELOIKEC SOUEG TTOU ETUTPEMOUV TNV EMLKOVWVLA avVAUESA OE SLEPYAOLES IOV
gkteAouvtal otov idLo 1 e S1adopeTIKOUC UTIOAOYLOTEC.

H ermkowwvia petafl umoloylotwv amattel tTn xpnon Twv KAt@AANAwv mpwTtokOAAwv Ta omola eivat
YVWOTA w¢ SIKTUAKA TIPWTOKOAAQL.

H enwkowvwvia petay umoloylotwy Umopet va gival tooo e cuvdeon (connection oriented) 600 kat
xwplc ouvbeon (connectionless).

Connectionless Transmission of IP-Packets

Erkowwvia pe obvdeon: n amootodi twv ¥ g G e ] =
Oedopévwy amattel TNV QmokoTAotoon g o s ___;"_;;' A
gmkovwviag avdpeoa ota SUo  akpa =/ ~ } _

(tnAedbwvikd cvoTnuay). T s

’ ; ; ’ , WAN: Wide Area Network
Erlkovwvia xwpLg OUVGEOF]I TO KAOE MOKETO

nepLexeL tn SlevBuvon tou mapaAnTmTn Ko
dpopoAoyeital xwpLotd kol avetaptnta anod b N \ e
/:vﬂzuﬂ 2 1

Ta uTtoAouna (TayudPOoLLKO cUOTNUA.) R —— i
——— : ;
1 3

Connectionoriented Transmission of IP-Packets

(G)MPLS-based IP-WAN

Network A Network B
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To povtélo avadopag OS|

MovtéAo emtta eTEdwY — SEV XPNOLUOTIOLETAL TIOTE O€ auTH TN Hopdr aAA amoTeAel Tn Faon KoL To
TPOTUTIO TTAVW OoTo omoto otnpifovtatl OAa ta Siktuaka povteAa avadopag

'?'I'J
El‘.‘r

50

4-::-

3D

20

1D

MowvTE Ao avagpopacg
DIQCUVOEON G AVOIKTWY oUuoTnuatwy (OSl)

E®@APMOIMHE

MNAPOYEIAZTHE

ZYNOAOY

META®OPAL

AIKTYOY

ZEY=HE (S YNAEZHX)
AEAOMENQN

PYEIKO

(ISOAECF498-1: 1904)

Mapoxn UITnRES LW
OTIE EpaQpUoYES TOW ¥PRoTn

MeTagpaon/UETaTooTT, KDUTT TOY A rnon
QTTOK pUTTTOY DA o, TuRTTieon SeSop&wviww

Amyeipron ouwdbBou, sicoBoglEEobog
TOU ¥ poTr

Emxorvwwia amd aKkpo o aKpo peTal o
TrE Oy PO AT LW (S E Dy Qoo Ly

Aoyien SiEvBuvooSaTrpomn,
SpopoAddynon

PDuoikn SiEvBuvonodaTnomn,
Exmropr ko Afypn Trhonaiuw,
Baoiktg EAEYNOG ool T

HioS ikommoinon onuaruew, puokd udoa
ouvBSETHpEg (connectors)
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To povtélo avadopag OSI
Enikowvwvio UTTOAOYLOTWY HECW TOU povteAou avadopag OSI

2tov umoAoylotn A ta makKeta katefalvouv amo to eninedo epapuoyng mpog 1o GuoLkod emnimedo, evw
otov unoAoyLotr B kwvouvtal avtiotpodo. Katd tnv kdBodo, oe kaBe eninedo npootibevrol dedoueva
Ta omola adatpolvTal KAt TNV Avodo atov UTtoAoyLoTr — apoAnTen (EvOuAakwon dedopuevwy).

Sending Receiving
computer computer

Encapsulation & De-encapsul ation
in OSI Model

Application Application
Fresentation . I Iresentation

1
:

notjernsdeang
!

De-encapsulation

Transport
W - - NEt“TD rk
q - Frame Frame -
t r i : r - Data Imk

Akl

—= FPhysical
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To povtélo avadopdg TCP / IP

Amotelel to 1o SLadebopEvo SIKTUAKO TIPWTOKOANO KOl CUVLOTA artapaitntn mpolnobeon
yLa Tn oOvOean evog umtoAoyLotr) oto Ttaykoopo dtadiktuo. MNepléxel tecospa enineda.

MovTtédo OSI MovTtédo TCP/IP (Internet)

Enifnebo Eqpappoyns
Emritredo Mapovoidong Errirebo E@appoyns
EmiTedo 20vodou

Emitredo MeTagopdg Emritredo MeTagopag
Emriredo Aiktoou Emritredo AikToov
Emriredo Zovdeong Acbopevwy Emrimredo Mpoo Paong AikToou

Duoiko Erritredo (DLOoIKEG ZLVOEOEIS)
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To povtélo avadopdg TCP / IP

Yrapxouv moAAQ IPWTOKOAAQ TIOU UItopoUV va. evtaxBouv ota técoepa enineda tou TCP / IP kal ta mo
ONMOVTIKA Qo aUTA MapouoLalovtal ot CUVEXELQ.

TCP/IP model Prolocols and services

~ 2\
HTTP, FTTP,
Applicalion Telnel, NTP,
DHCP, PING
[ Transport TCP, UDP
[ Nefwork IP, ARP, ICMP, IGMP
- R it Esis sl
Nefwork r r
Inferface Etherne
. v




Y000y Elg

To povtélo avadopag TCP / IP

O erkedoiibec mou mpootiBevtal ota makéta dedopévwy ota enimeda petadopdg, SiKTtuou Kat
npoofaonc diktvou (mpwtokoAa TCP, IP kat Ethernet).

TCP Header IP Header
source gg;tte?umber « | destmatloznb{?tgsrt number Version IHL | Type of Service Total Length
seq“e'lcbf,tgs”mber Identification Flags | Fragment Offset
acknowledgement number Time to Live Protocol Header Checksum
|| | | e T Source Address ¢
chs et RIEED Poiter Destination Address
e Options Padding
Ethernet header
g0 00 20 VA 3F 3E g0 00 20 20 3A AE og 00 IP, ARP, etc. 00 20 20 3A
Destination MAC Address source MAC Address EtherType Fayload CRC Checksum
' MAC Header Data
(14 bytes) (46 - 1500 bytes) (4 bytes)
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To povtélo avadopdg TCP / IP

To Baolkd XapaKTNELOTKO TG evOUAakwonc edopevwy elval mwe To KABe eninedo Hsv yvwpllel TNV
EOWTEPLKN SOUN TIOU TIAKETOU ToU TtapoAapPavel — pe aAa Aoyla To Bewpel WG €va eviaio TIOKETO
debopevwY Kal armAd poaBetel og auTto tn Sk Tou emkepalida Kal TimoTe MePLOCOTEPO.

Application

User data S
hyte stream Application data

Application Layer
TCP TCP (FTP, SMTP, SNMP .....)

header segment A

Transport Layer
(TCP, UDP)

P P (Packet) )
header datagram

Internet Layer
{IP, ICMP, IGMP)

h A

(Frame) Link Layer
(Ethernet, X.25, ARP, OSPF, NDP .... )

Network Network-level
header packet

MNa napadswypa, to IP dev yvwpilel nwg peoa oto TCP Segment unapxel TCP header - to uévo nou
KAveL eival va mpoabeaet o dikd Ttou header kat va Tto MpowBNoeL oTO EMOUEVO eminedo xwpig va
YVWwpLZeL (kaL oTnV MpayHaTkotnTa, Xwplig va to eviladepel) TL untapxel pEoa oto TCP segment.



‘ *Realtek PCle GBE Family Controller: Tomen cuvseo
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H BBAL0OAKN npcap (maAawdtepa winpcap) kaw n epappoyn Wireshark

File Edit View Go (Capture Analyze Statistics Telephony Wireless Tools Help

An @ JERE Res=FT sEFEaaaQHE
] |F«|:l|:l|‘-; a display filter ... <Ctrl-/>

Ma. Time Source Destination Protocol  Length Info

i 188 18.754877 192.168.1.4 185.128.26.114 DNS 154 Unknown operation (7) @x1222[Malformed Packet]

i 181 18.755854 192.168.1.4 192.168.1.1 DNS 78 Standard query @x@124 A cs9.wac.phicdn.net

i 182 18.781629 192.168.1.1 192.168.1.4 DNS 94 Standard query response @x8124 A cs9.wac.phicdn.net A 93.184.228.29
i 183 1@.793637 93.184.228.29 192.168.1.4 TCP GG 88 = 40274 [SYN, ACK] Seq=8 Ack=1l Win=55535 Len=8 M55=1452 SACK PERM=1 W5=512
i 1@4 18.798845 192.168.1.4 93.184.228.29 TCP 54 49274 = B8 [ACK] Seq=1 Ack=1 Win=66792 Len=8

i 185 18.842718 192.168.1.4 184.183.72.35 TCP 54 49272 = 88 [ACK] Seq=383 Ack=489 Win=66384 Len=8

i 186 18.853639 185.128.26.114 192.168.1.4 NS 398 Unknown operation (12) @x7236[Malformed Packet]

167 18.9a5723 192.168.1.4 34.253.97.22 TCP 54 49271 = 443 [ACK] Seq=644 Ack=3444 Win=65289 Len=8

i 188 1@.985784 2a@2:587:dc44:2900:... 2a82:26T8:11a: :6867.. TCP 74 49273 = 88 [ACK] Seq=383 Ack=489 Win=55464 Len=8

i 189 18.913556 192.168.1.4 185.128.26.114 DNS 154 Unknown operation (7) @x1222[Malformed Packet]

i 118 18.913743 192.168.1.4 192.168.1.1 DNS 78 Standard query @xa3d@ AAAA cs9.wac.phicdn.net

i 111 18.918859 192.168.1.4 93.184.228.29 0CSP 434 Request

i 112 18.944795 192.168.1.4 192.168.1.1 DNS 71 Standard query @xfsf3 AAAA mozilla.org

> Frame 187: 54 bytes on wire
> Ethernet II, Src:

(432 bits), 54 bytes captured (432 bits) on interface “Dewvice\NPF_{@FB55858-EC3E-479E-B1DA-ASB7BI99@8175}, id @

Giga-Byt_27:1d:T3 (94:de:808:27:1d:f3), Dst: zte_ea:42:fe (ec:fB:fe:ea:42:fe)
34.253.97.22

» Internet Protocol Version 4, Src: 192.168.1.4, Dst:

» Transmission Control Protocel, Src Port: 49271, Dst Port: 443, Seq:

644, Ack: 3444, Len: @

ec T@ fe ea 42 fe 94 de 88 27 1d f3 @3 88 45 @8
88 28 @5 2T 49 08 30 @6 ©0 B8 cd ad @81 84 22 +d
6l 16 c@ 77 @1 bb 13 c9 3 c7 63 db ee d3 58 18
ff @2 45 da 8@ B8

a

(/@

E

W

B
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Me muo tpomo eivar duvatr) n Tautomoinon €vog umoAoylotr) o kaBe eminedo? Auti n
Tavtonoinon amatteltal oto eninedo petagpopas (port number), oto eninedo diktvou (IP address)
Kat oto eninedo npooPaong Siktvou (MAC address).

Port number:

Application Processes Well-known port no.: 0 — 1023

layer
Dynamic port no.: 1024 — 65535

b Port
Transport TCP UDP i
layer
Network IP and [p' b
layer other protocols address

IP Address: 192.168.200.4

Underlying
I 5 >f lb Physical
paysica address
networks

"",{;}g‘;" MAC Address:
31:5C:BB:63:2A:D1

Data link
layer

I
Il
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Avaktnon twv nAnpodoplwv SLapopPwong oto AELTOUPYLKO cuotnpa Linux — n evtoAn ifconfig

amarg@amarg-vbox:~$ ifconfig
enp®s3: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 10.0.2.15 netmask 255.255.255.0 broadcast 10.0.2.255
inet6 feBO::2079:b6d9:76c6:8708 prefixlen 64 scopeid 8x20<link>
ether 08:00:27:59:2e:04 txqueuelen 1000 (Ethernet)
RX packets 243 bytes 219625 (219.6 KB)
internet RX errors @ dropped & overruns @ frame ©

TX packets 181 bytes 17403 (17.4 KB)
TX errors © dropped © overruns @ carrier 8 collisions @

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x18<host=
loop txqueuelen 1000 (Local Loopback)
RX packets 76 bytes 7294 (7.2 KB)
loopback RX errors @ dropped @ overruns @ frame @
TX packets 76 bytes 7294 (7.2 KB)
TX errors © dropped ©® overruns @ carrier ® collisions @
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TCP / IP sockets vs Unix sockets
‘Eva TCP / IP socket givatl évac cuvduaopog tTng popPpnc

IP Address : Port Number
194.42.16.25: 21

2Tov mapanavw cuvluaopo, n 6levBuveon IP mpoadlopllel pe HoVAdIKO TPOMO £vav Kol LoVadLKo
UTIOAOYLOTI) TOU TIayKOopLoU Stadlktuou, evw o aplBuog Bupag mpoablopilel pia urinpeoia o€ qUTOV
TOV UTtoAoyLoTH.

yla mapadeyua,

To oUotnpa xpnowomolel ta ports 0= 1023 Application WWW  E-mail  Telnet

EVW Ta UmoAowta (pe TIHEC pEXPL 65536)
Xpnowomnoouvial and TG €PAPUOYEG TWV
xpnotwv. Nvwotol aplBuot Bupag eivat Port 80\5

www =2 80 ssh =2 22
ftp =2 21 telnet = 23
email = 25

194.42.16.25
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TCP / IP sockets vs Unix sockets

‘Eva UNIX socket i IPC (Interprocess communication) socket armoteAel €vav HUNXAVIOHO EMKOWVWVLOG
avapeoa o€ dlepyaoiec mou ekteAouvtal otov (OL0 UTIOAOYLOTH TIOU ETLTPEMEL apdidpopn emwowvwvio
kal avtaAAayn deSopevwv.

Xpnolpomnolouvtal pe Tapopolo tpoémo pe ta TCP / IP sockets aMa 6ev otnpilovtal o€ KAMOLO
UTTOKELUEVO SIKTUAKO TIPWTOKOAAO TIOU VAL ETITPETEL TNV ETUKOWVWVIR avapesa o SU0 UTIOAOYLOTEG —
avtiBeta 6An n EMIKOLVWVIO TPOYHATOTIOLELTAL LECO OTOV TIUPI VO TOU AELTOUPYLKOU CUOTHOTOC.

OL Slepyaoieg tou ocuotnuatog avtthapBavovtal ta UNIX sockets wg i-nodes kat katd ouvenela, 6Uo
OlepYAOLEC LITOPOUV VAL ETIKOLVWVAOOUV PETAEL TOUG, avolyovtag to (610 socket.

Ta UNIX sockets yvwpilouv mwcg ektedolvrat otov (6lo umoAoylotr) KoL yli To Adyo autd Oev
katadelyouv oe ToOAUTAoOKeG Oladlkaoiec kot eA€yxoug OmMwe n OpopHoAdynon KoL o €AEYXOG
odaApdTwy, yeyovoc mou ta kablotd o anoteAsopatikd and ta TCP / IP sockets. Qotdoo, umokewvTat
otov (610 €Aeyyo mpoofaonc Pe Ta cuothpata apyelwv, evw ta TCP / IP sockets vgilotavtal EAeyxo o€
eninedo ¢pAtpou MakeETOU.

Eav yvwpiloupe nwg n epappoyn pog Oa exkteleotel o€ evav amAd UTOAOYLOTH, €LVOL TIPOTLLOTEPO Va
xpnotpomnowjooupe UNIX sockets mapd TCP / IP sockets.
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TCP / IP sockets vs Unix sockets

2ta Unix sockets oL dteuBuvoelg sival ovopata dLadpopnc mouv dnuoupyolvtal 6T0 GUCTNA apXELWV
otav eva socket cuvdEetal ato ovopa Stadpopng. Autd Ta apxela SV avolyouv E TN cuvAPTNON open
aAAQ e TNV KatdAANAn cuvaptnon tng BLBALoBnkng diaxeipong twv sockets.

Ta Unix sockets umootnpilouv 1600 STREAMS 000 kat DGRAMS pe tov mpwto tUmo ouvdeong va
HoLlalel e Toug aywyoug (pipes) xwpig Opws va tautiletal padll Touc.

TNV mpaypotkotnta, ta Unix sockets rmmAsovektoUv €vavil Twv Oywywv OTo OTL €ival TMANPWE
apdidpopa kat yia To Adyo autd XPnoLUOMOoLoUVTAL YLa. ETKOWVwvio HETaY Siepyacwy (Interprocess
Communication, IPC). lNa tn dteukdAuvan Tou xprotn MPoodEPETaAL N cuVAPTNON

int socketpair (int domain, int type, int protocol, int sockfds [2]);

HE TO TeAeuTtalo OpLOMA va TIEPLEXEL TOUG TiEpLypadealc apyelwy ya Ta SUo akpa TG ouVOEDNG KaL Ta
umoAouna opiopata va kaBopifouv Ta XapaktneLoTKA Tou socket e tov tpomo nou Ba doupe e Aiyo.
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Anuwovpyla socket

H dnuwoupyla evoc socket yivetal pe tnv kAnon cuotnuatog socket n omotla SnAwvetaL wg

int socket (int domain, int type, int protocol);

AF_UNIX Local communication
AF_LOCAL Synonym for AF_UNIX
AF_INET IPv4 Internet protocols
AF_AX25 Amateur radio AX.25 protocol
AF_IPX IPX - Novell protocols
AF_APPLETALK AppleTalk

AF_X25 ITU-T X.25 / 1ISO-8208 protocol
AF_INET®6 IPv6 Internet protocols
AF_DECnet DECet protocol sockets
AF_KEY Key management protocol
AF_NETLINK Kernel user interface device
AF_PACKET Low-level packet interface

orou domain n olKoy&vela MPWTOKOAWY emkovwviag mou Ba xpnotuomnolnBei otnv evtoAn:

AF_RDS Reliable Datagram Sockets (RDS
AF_PPPOX Generic PPP transport layer

AF_LLC Logical link control (IEEE 802.2 LLC)

AF_IB InfiniBand native addressing

AF_MPLS Multiprotocol Label Switching

AF_CAN Controller Area Network automotive bus protocol
AF_TIPC TIPC, "cluster domain sockets" protocol
AF_BLUETOOTH Bluetooth low-level socket protocol
AF_ALG Interface to kernel crypto API

AF_VSOCK VSOCK (originally "VMWare VSockets")
AF_KCM KCM (kernel connection multiplexer) interface
AF_XDP XDP (express data path) interface
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Anuwovpyla socket

To Oplopa type mePLypAdEL TOV TUTIO TNC ETLKOLVWVLOC Kot Ltopel vat AABEL TLG TLUES

SOCK_STREAM = 1Tpoa@<pel aglotnaTn ETMIKOIVWVIQ e gUvOEDN PE peupaTa atro bytes (read / write r) send / recv).
SOCK_DGRAM = mpoa@Epel avagiomaTn ETMIKOIVWVIa Xwpig auvdean (sendto / recvirom).
SOCK_SEQPACKET = 1Tpoo@Epel agIoTTaTn ETTIKOIVWVIA e auvdeon PE akoAouBiag attd auTodUVAUA TTOKETA.

To oplopa protocol meplypddel To MPWTOKOAAO TNG OLKOYEVELAC TIPWTOKOMWY EMLKOLVWVIAC TTou Oa
xpnotuorotnBet. H tiun 0 opilel mwg Ba xpnoLuomnonBel To POETIAEYUEVO TIPWTOKOAAO ETILKOWVWVIOG
Tou eivat to TCP yia enikowvwvia pe auvdeaon kot to UDP yla emikovwvia xwpic ouvoeon.

TCP = Transmission Control Protocol
UDP => User Datagram Protocol

Ta ovopata Kot oL KwOKOL TwV MPWTOKOA WV Tou [mopouV va xpnotpomnotn8ouv, neplhapBavovral
oto apxelo Stapdpdwong /etc/protocols.

H evtoAn socket emotpédel TR kpOTEPN Tou UNdEVOG o€ TepimTwan amotuxiag, evw €av n KARon
NG mpaypatononBel xwpic mpoPAnua ermotpedel Evav replypadea apyeiou (file descriptor) pe tTiun
HeyaAUtepn 1 ion tou pndevog. Aut n T TauTomolel To socket o€ OAEG TIC METOYEVEOTEPEG
OLabLIKAOIEC OTLC OTOLEG AUTO GULETEXEL.



ip
hopopt
icmp
igmp
ggp
ipencap
st

tcp

eap

igp

pup

udp

hmp
xns-idp
rdp
iso-tp4
dccp

idpr-cmtp 38

ipve

ipv6-route 43
ipvé-frag 44

idrp
rsvp
gre
esp
ah
skip

ipve-icmp 58
ipv6-nonxt 59
ipv6-opts 608

CEUNbhWNRESDOD

41

45
46
47
50
51
57
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Ta neplexoueva Tou apxeiou /etc/protocols

IP

HOPOPT
ICMP

IGMP

GGP
IP-ENCAP
ST

TCP

EGP

IGP

PUP

upp

HMP
XNS-IDP
RDP
IS0O-TP4
DCCP

XTP

DDP
IDPR-CMTP
IPvG
IPv6-Route
IPv6-Frag
IDRP

RSVP

GRE
IPSEC-ESP
IPSEC-AH
SKIP
IPv6-ICMP
IPvG6-NoNxt
IPv6-0Opts

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

internet protocol, pseudo protocol number
IPv6 Hop-by-Hop Option [RFC1883]
internet control message protocol
Internet Group Management
gateway-gateway protocol

IP encapsulated in IP (officially ~"IP'')
5T datagram mode

transmission control protocol

exterior gateway protocol

any private interior gateway (Cisco)
PARC universal packet protocol

user datagram protocol

host monitoring protocol

Xerox NS IDP

"reliable datagram” protocol

IS0 Transport Protocol class 4 [RFC985]
Datagram Congestion Control Prot. [RFC4348]
Xpress Transfer Protocol

Datagram Delivery Protocol

IDPR Control Message Transport
Internet Protocol, version 6

Routing Header for IPvé

Fragment Header for IPvé6

Inter-Domain Routing Protocol
Reservation Protocol

General Routing Encapsulation

Encap Security Payload [RFC2486]
Authentication Header [RFC2482]

SKIP

ICMP for IPVG

Mo Next Header for IPvé

Destination Options fTor IPv6
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Ta neplexoueva Tou apxeiou /etc/protocols

rspf 73 RSPF CPHB
vmtp 81 VMTP
elgrp 88 EIGRP
ospf 89 OS5PFIGP
ax.25 93 AX.25
ipip 94 IPIP
etherip 97 ETHERIP
encap 98 ENCAP

# 99

pim 103 PIM
iipcomp 108 IPCOMP
vrrp 112 VRRP

Radio Shortest Path First (officially CPHB)
Versatile Message Transport

Enhanced Interior Routing Protocol (Cisco)
Open Shortest Path First IGP

AX.25 frames

IP-within-IP Encapsulation Protocol
Ethernet-within-IP Encapsulation [RFC3378]
Yet Another IP encapsulation [RFC1241]

any private encryption scheme

Protocol Independent Multicast

IP Payload Compression Protocol

Virtual Router Redundancy Protocol [RFC5798]
Layer Two Tunneling Protocol [RFC2661]
I5-1I5 over IPv4

Stream Control Transmission Protocol

Fibre Channel

12tp 115 L2TP
isis 124 ISIS
sctp 132 SCTP
fc 133 FC

mobility-header 135 Mobility-Header # Mobility Support for IPv6 [RFC3775]

R E R R R R R R R R RBREHRARR

udplite 136 UDPLite
mpls-in-ip 137 MPLS-in-IP
manet 138

hip 139 HIP

shimé 140 Shimé

wWesp 141 WESP

rohc 142 ROHC

UDP-Lite [RFC3828]

MPLS-in-IP [RFC40823]

MAMNET Protocols [RFC5498]

Host Identity Protocol

Shimé Protocol [RFC5533]

Wrapped Encapsulating Security Payload
Robust Header Compression

HHOoRE O H R R R
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OpLoUOC Ko avaktnon er\oywv via sockets

O opLOOG KaL N aAvAKTNGN TwV TLWV YL TG TIOPAUETPOUG AELToupylag evog socket, mpaypatomnoleital
LE TIG ouvapTtnoelg setsockopt kat getsockopt mou dnAwvovtal oto apxeio <sys/socket.h>.

int setsockopt (int s, int level, int optname, const void* optval, int optlen); OLtiueg tou level eivat ol

int getsockopt (int s, int level, int optname, void* optval, int* optlen); SOL_SOCKET (default)
IPROTO _|IP (NpwtokoAAo IP)

s: the socket the system call applies to IPROTO_IPV6 (MpwtdkoAAo IPV6)

level: layer which handle the option IPROTO_ICMP (MpwtokoAo ICMP)
IPROTO_RAW (RAW data protocol)
optname: identifies the option we are setting/getting IPROTO_TCP (MpwtdkoA\o TCP)

optval: the value taken by the option IPROTO_UDP (MpwtokoAo UDP)

optlen: the size of data structure optval

Mo To KaBeva amod T MAPOATIAVW TIPWTOKOANA UTIAPXEL CeXwPLOTH ALOTa ETUAOYWY KoL TLLWY UE TIG
AETTTOUEPELEC KOALL TG OXETLIKES MANPOdOPLEC va pmopouv va BpeBouv ota apxeia tekpnplwong.
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OpLoUOC Kal avaktnon emAoywv yio sockets

bl L i | gat EaT De=acmiprtion Flag [rakakyps
BOL_SOCKET 85 BRORDIAST * ® Perenit semding of brossd cand dlatags rams . ik
B> _DEBDF - - Enable debag macing - imk
E3 BONTROUT = = Bvpars foaiting ealsle brokuip L
80 EEROR " Lot parrslimg srmor anad clear ine
B KEEFALIVE " " Periosdicalby besd iF cosnrssction still alive . imk
B3 _LINGER = = Lingper om <l if data bo sl linger]}
&0 SGORIKLINE " ® Leave v asgat-of-and daks il L Ln
g3 RCVEUF " " Erorive budler siee imE
B> SNDEUTF * L Sond buller size imk
EC_RCVLOMAT - - Reowive budfer lovw-waker mark imk
GO SNDLOMAT " S Sl Baldlor lwrawater mark Ln
&3 ROVTINESD L L Bty Diamaso Eimarrald i
EC ENDTIMED - - Sl Rk Eimewald
F_REVEEALDDR . . Ml foall aalilmees pruss " int
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Apytektovikeg Client - Server

ZTLG APXLTEKTOVLIKEG client — server UTAPXEL EVOG KEVTPLKOC UTIOAOYLOTIC (server) o omolog eumnpetel
altnoelg aAwv umtoAoylotwy (clients) mou cuvdeovtal otov server peow SLktUou.

O client utoBAaA\eL oToOV server autuaTa IPog eEUTNPETNON TO OTOLA SLEKTIEPALWVOVTOL QO TOV
server. To attnua eite eEunnpeteital Apeoa elte pmaivel o€ oUPA EKKPEUWV UNVULATWY EAV O server
glval amacyoAnuevoc.

H apxttektovikn client server €xeL moAAQ MAEOVEKTALATA OTIWG:
1. AMOTEAECUATLIKN XPrON TNG UTIOAOYLOTLKNG LOXUOC.
2. Meilwon Tou KOoTouC ouvtnpnonc.

3. AU&non tng mapaywyLkoTNTOC KoL TnS eVeAELaC.

Request \

}
1. Web Client— Web Server

Response v
2. FTPClient— FTP Server

3. Email Client — Email Server. (lient Server

H emwkowvwvia twv client pe tov server yivetat péow socket.
NMAPAAEIFTMATA APXITEKTONIKQN CLIENT SERVER
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Apytektovikeg Client - Server

Mo tnv anokataotaon TG ouvdeong o client kat o server AettoupyouV e S1adopeTIKO TPOTO:

Eldbwotepa:
O Client:

1. Anpoupyei to socket kKaAwvtag tn ocuvaptnon socket.
2. Evnuepwvel To cuotnua o€ mola StevBuvon Ba cuvoebel kaAwvtag Tn cuvaptnon connect.

O Server:

1. Anploupyeito socket kaAwvtag tn ouvaptnon socket.

2. JuoyetileL to socket mou dnuovpynoe pe tn StevBuvaon otnv onola B avapével attrpoTa
oUvbeonc kalwvtag Tt cuvaptnon bind.

AvopEvel alTtnuata ouvdeon Kalwvtog tn ocuvdptnon listen.

4. Anodeyetal artpato cUVOECNC KAAWVTOG Tn ouvaptnon accept.

.S



weill happen when request
of client is accepted.

Client traffic is lining up
here and wait to be

accepbed

Client accepted will
b ready for send
and receive data
e hwiean Seimner
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H Baowkn 6our 60EVWY TTIOU XPNOLUOTIOLELTAL LLE TLG TTAPATIAVW CUVAPTHOELS Elval n

struct sockaddr {

Hants & sa len;
sa family t sa family; /* address family: AF xxx value */
char sa datal[l4d4]:; /* protocol-specific address */

(MAXSOCKADDRDATA=14) 6mou sa_family n owoyévela mpwtokOAwv (r.x. AF_UNIX, AF_INET) kat
sa_data dedopéva nou oxetilovral pe tn Stelbuvon Tou MPWTOKOAAOU.

H napandvw dopr) elvat eVIEAWC YEVLKI] KOL XPNOLLOTOLETAL e KAOE OLKOYEVELA TIPWTOKOAAWY, EVW YLt
TNV €0LKN nepimtwon twv owkoyevewwv AF_UNIX kat AF_INET propoUv va xpnotponotn8oulv oL SOUES

struct sockaddr un{ struct sockaddr_in {

UNIX uint8 t sun len; TCP/IP u1nt8_t. o n_len;.
SOCKET . ; sa_family_t sin_family;
sa_family t sun family; SOCKET in_port_t sin_port;
char sun path[104]; }; }; /*included in <netinet/in.h> */

Omou

struct in addr { unsigned long s_addr; };
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JUOYETLON ToU socket mou dnuoupynOnke, e Tnv Tomkn SteuBuvaon yla TV EMKOWVWVLA.

int bind (int sock, const struct sockaddr * addr, int addrien);

H bind cuoyetiZel tnv torukn dtevBuveon addr (n omoia Oa pEmMEeL MPONYoU LEVWG VAL EXEL aPXLKOTIOLNOEL)
HE TNV aképata petafAnTr) sock mou €xeL emotpadel amod tnv KARon cuotnuatog socket.

H bind kaAettaw vroypewtikd amd tnv ePpappoyr Tou server MPOKELUEVOU QUTOG va. lval og B€on va
OexBel attpata ovvdeoncg amd tnv edpapuoyn tou client evw av kot propel va KAnBel kat and tnv
edappoyn tou client autd Hev yivetal oyedov rote (yartt Sev e€uninpetel o€ timote).

Eav 6ev cuoxetiooupe eva socket peow tNG bind To AEITOUPYLKO TOU EKXWPEL TTpOCWPLVA KAl yLa TIOAU
HLKPO XPOVLKO Slaotnua pia Bupa yia tnv eniteuén tng EMKOLVWVLOC.

ZuvnBwg OV ETILTPETETOL N CUCXETLON EVOG socket Le Hia BUpa ou &N xpnotuomnoLeital.

Av kat ot SopEG Tou xpnotpomotouvtal pe AF UNIX kot AF_INET elvat avtiotoya ol sockaddr un kat
sockaddr inn bind (kow n connect) anattovv doun sockaddr — anatteital Aownov type casting.
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Avapovn yla altnuo cuvoeonc meAdTn

int listen (int sock, int backlog);

2TNV MApOavwW cuvVAPTNOoN TIOU EMioNG KaAgitaL amo tov server, To socket mou mepLypadeTal amo 1o
oplopa sock mou enéotpede n ouvaptnon socket, eival eva passive socket agol TO HOVO TIOU KAVEL
glval va avapevel attnpota cuvoeong MEAOTWY TIPOKELLEVOU VA, TA SLEKTTEPALWOEL.

Ta attpota cuvdeong meAatwy ou dev eEUTNPETOUVTAL EV TN YEVECDEL TOUG Xapaktnellovial wg EKKPEL)
KoL TormoBeTouvTaL 0to TEAOG LG OUPAG avapovhg eEunnpeTnong.

Autfl n oupd Sev eivat Suvatdv va AUEAVEL AIMEPLOPLOTO. OANA EXEL TIEMEPAOLEVO KOG TO Omolo
npocdLlopiletal amno to deutepo Oplopa backlog n Tturkn T Tou omolou gival ion pe 5.

Eav n oupa avapovng sivat tArpnc, o meAdtng AapBavel to pvupa opaApatoc ECONNREFUSED evw oe
neplmtwon entuxous CUCXETLONG N CLUVAPTNGON ETLOTPEPEL NOEVLKA TLU.
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YrtoBoAn attnuatoc cuvdeonc amnd meAdTn

int connect (int sock, const struct sockaddr * addr, int addrien);

AuTA n cuvaptnon XPNOLOTMOLETAL Lo TNV UTIOBOAN EVOC althLoTog oUVOECNC TOU TIEAATN KAl Evat AANO
TCP socket to onoio Bpioketal otnv MAELPA TOU Server.

2ta connection based sockets (SOCK _STREAM) autl n oUVOECN TIPAYUOTOTIOLE(TAL [LLio KOl LOVOOLKD
dopa, evw ota connectionless sockets (SOCK _DGRAM) n ocuvaptnon connect pnopel va KAnBel moA\ec
bopec yla va ouvbebel kaBe popad e dLadopeTikd socket.

‘Otav o meAdtng umoBAaMeL éva aitnua oclvdeonc, autd TomobetTeltal otV oupPd AVOLOVHC QLTHUATWY

gcumnpeTnonc mou dlatnpeltal otnv MAEUPA TOU server Omou KAl TIOPOHEVEL PEXPL O Server Vo KAVEL
anodeKTO To altnpa cuvdeon .

H connect avaotéMeL tn Asttoupyla TG HEXPL va Yivel amodekto to aitnua tng cuvdeong Tou
unéBale. H ouvaptnon emotpedel undev oe mepimtwon emwtuyia kal -1 o nmepinmtwon amotuyiag,
QPXLKOTIOLWVTAC E TOV KATAAANAO TPOTTO KAl TOV KwdLKO adpAApOTOC.
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E€unnpetnon attnuatoc cuveeonc meAdtn

int accept (int sock, struct sockaddr * addr, int addrien);

Autr) n cuvaptnon xpnolpomnoleital pe connection based sockets (SOCK_STREAM) «kat dnuoupyet pia
oUVOECDH €EUTINPETNONG Yl TO EKKPEUEG altnpa ouvdeong mou Pploketal otnv kopudr TNG oUpPag
QVOPOVNG Kot OXETL(ETAL LE TO EVEPYO socket mou meplypadeTal amo TO MPWTO OPLoUA.

H accept avaoteAAsL tn Aeltoupyla TtnG HEXPL va ¢Ttaoel altnua olvdeong Ue KARon thg connect armo
KATIOLO TIEAQTN.

‘Otav AdPeL auto €va TETOLo aitnua:

Anpoupyel eva veo active socket mou cuvolAEL e TO active socket tou meAdtn (mou eivan
SLahOPETLKO O TO aPXLKO passive socket mou xpnaouonolOnke wg oplopa otn listen).

EruotpédeL tov file descriptor mou avadpépetal oto vEo auTto socket.
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AvtaAlayn pnvupdtwy ota Unix sockets

2TNV MEPMTWon KATA TNV omoia xpnoLuomnotouvtal yia Ty emkowvwvia Unix sockets, n amootoAr kat n
avtalayr S€SoUEVwY PAYHATOMOLOUVTAL LE TIS CUVAPTNOELS read Kal write oAAA KoL TLG

int sendmsg (int fd, struct msghdr * msg, unsigned int flags);
int recvmsg (int fd, struct msghdr * msg, unsigned int flags);

ornou fd o meplypadeag apxeiov PEcw Tou omoiou amooteAAeTaL 1 mapaAapBavetal n mAnpodopia,
msghdr edikr Soun dedopgvwy mou neplypadel To pRvupa, evw n T tou flags ivat cuvnbwg 0.

struct msghdr

{

void *msg_name, // optional address
socklen_t msg_namelen; /l size of address

struct iovec *msg_iov; /] scatter/gather array

int msg_iovlen; /I no. of members

void *msg_ control; /l ancillary data buffer

int msg_controllen; // ancillary buffer length

int flags; /] flags on received message

5



Y000y Elg

SOCKET PROGRAMMING

Napadeyua xpnonc Unix socket A

O server Asttoupyel emavoAnTikd KAl EMITPEMEL TN OUVOeon evoc mehatn kabe dopda. O meAATNg
ouvbéetal oto socket Tou server kat avtlypaeL amAd tnv (0060 Tou oTov server.

int main(void) {

struct sockaddr_un address; SERVER #include
int sock, conn; #include
socklen_t addrLength; #include
if ((sock = socket(PF_UNIX, SOCK_STREAM, 08)) < 0) { #include
perror( t:"); exit(1); } #include
unlink( )3
address.sun_family = AF_UNIX;
SLCPYAAAAEESS - SUR_Pakis )} H cuvaptnon copyData avilypadet

addrLength = sizeof(address.sun_family) + strlen(address.sun_path);

debopéva amo tov meplypodéa from
if (bind(sock, (struct sockaddr *) &address, addrLength)){

perror( ); exit(1); } otov T[eptvpad)éa to uéxpl va pnv
if (listen(sock, 5)){ ‘ ’ ’ ’
it Rt 3 UTTAPXEL TMOTE AAAO Vo avTlypadeL.

while ((conn = accept(sock, (struct sockaddr *) &address,
&addrLength)) >= 0) {

printf( \n"); vold copyData(int from, int to) {

copyData(conn, 1); char buf[ 1=

printf( 03 int amount:;

close(conn); } while ((amount = read(from, buf, sizeof(buf))) = 0) {
if (conn < 0) { if (write(to, buf, amount) != amount) {

perror( ); exit(1); } perror( ); exit(1); }}
close(sock); if (amount < 0) {
return 9; } perror( ); exit(1); } }




#include <=stdio.h=
#include <sys/socket.h=> CLIENT
#include <sys/un.h>
#include <unistd.h=
#include <stdlib.h=

void copyData(int from, int to) {
char buf[18247;
int amount;
while ({(amount = read(from, buf, sizeof(buf))) = 0) {
if (write(to, buf, amount) != amount) {
perror{"Message from write:"); exit(1): 3}7}
if (amount < 9) {
perror{“"Message from read:"); exit(1); } }

main{void) {

struct sockaddr_un address;

int sock;

socklen_t addrLength;

if ((sock = socket(PF_UNIX, SOCK_STREAM, ©8)) < 8){
perror{"Message from socket:"); exit(1); 7}

address.sun_family = AF_UNIX; /* Unix domain socket */f

strcpy(address.sun_path, "./sample-socket");

addrLength = sizeof(address.sun_family) + strlen(address.sun_path);

if (connect(sock, (struct sockaddr *) &address, addrLength)){
perror{"Message from connect:"); exit(1); }

copybData(o, sock):

close(sock);

return ©; %}




int main(void) { CLIENT

struct sockaddr_un address;
int sock;
socklen_t addrLength; int main(void) { SERVER

if ((sock = socket(PF_UNIX, SOCK_; struct sockaddr_un address;
perror("Message from socket: int sock, conn;

address.sun_family = AF_UNIX; socklen_t addrLength;

strcpy(address.sun_path, "./sampl{ 2
addriength = sizeof(address.sun_fi if ((sock = socket(PF_UNIX, SOCK_STREAM, 0)) < 0) {

if (connect(sock, (struct sockadd perror("Message from socket:"); exit(1); }

perror("Message from connect unlink("“./sample-socket");
copybData(®, sock); address.sun_family = AF_UNIX;

close(sock); strcpy(address.sun_path, "./sample-socket");
return 9; } addrLength = sizeof(address.sun_family) + strlen(address.sun_path);

Client Server if (bind(sock, (struct sockaddr *) &address, addrLength)){
, - ~ perror(“Message from bind:"); exit(1); }
[ socket() ] [ socker() ] if (listen(sock, 5)){
v perror("Message from listen:"); exit(1); }
[ bind() ] while ((conn = accept(sock, (struct sockaddr *) &address,
&addrLength)) >= 0) {
[ atmn() ] printf("---- getting data\n");
¥ copyData(conn, 1);

connect! a T . i tf(""" d ");
[ SEGEERS ] [ e ] z{o:e(conn); }one\n

[ Read/write ' Read/write if (conn < 0) {
Data . Data perror("Message from accept:"); exit(1); }
S 2 V¥ close(sock);
[ clase ] [ clase() J return ©; }
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[+1  amar... a = — ] [+1 amarg@ama... O = - = '.

amarg@amarg-vbox:~$ .fun-client amarg@amarg-vbox:~% ./fun-server
Hello from client ---- getting data
Oh .. my connection is accepted ! Hello from client

Thanks a lot !! Oh .. my connection is accepted !
However i have to leave ... Thanks a lot !!

Bye llﬂ] However i have to leave ...

CLIENT SERVER

[+1 amarg@amarg-vbox: ~ Q =

~TW-TW-T--
STWXTWXTE - X
~TW-TW-T--
~TW-TW-T--
drwxXrwxrwx
drwxrwxr-x
-TWXTWXE - X
~TW-TW-T--

3816 OKT 8 12:10 sample.o
O Okt 17 12:20 sample-socket
26 Zen 26 11:05 sample.txt
1733 Okt 11 11:47 serverl-tcp.c
1552 Okt 11 11:48 server2-udp.c
4096 Okt 15 09:13 UNIX
4096 zen 19 23:18
17032 OKT 3 15:25 sidel socket
1100 Okt 3 15:40 sidel.c

o R e

To UNIX socket amotelel éva apyeio tou okAnpou diokou !l



#tinclude
#include
#include
#tinclude
#include
#include

<stdio.h=>
<sys/socket.h=
<sysfun.h>
<unistd.h=
<stdlib.h=
<errno.h=

#idefine SOCKETMAME "MySocket"

int main(void) {
struct sockaddr_un sa;
(void)unlink(SOCKETNAME);
strcpy(sa.sun_path, SOCKETNAME);
sa.sun_family = AF_UNIX;
int fd_skt, fd_client; char buf[1608];
int written; ssize_t readb;

if (fork() == 0) {

if ((fd_skt = socket(PF_UNIX, SOCK_STREAM, 0)) < 0) { CLIENT

perror("Message from socket [client] : ");

exit(-1); }
printf ("[Client] ==> Socket %d has been created\n"”, fd_skt);
while (connect(fd_skt, (struct sockaddr *)&sa, sizeof(sa)) ==

if Terrno == ENOENT) {
sleep(1); continue; }
else {

perror("Message from connect [client]");

exit(-2); }}
printf ("[Client] ==> Connection has been established .. let us write to server\n");
written = write(fd_skt, "Hello!", 7);
if (written==-1) {

perror(“"Message from write [client]");

exit(-3); }
else printf ("[Client] ==> %d bytes written to server\n", written);
printf ("[Client] ==> Now let us read from server\n");
readb = read(fd_skt, buf, sizeof(buf));
if (readb==-1) {

perror("Message from read [client]");

exit(-4); }
else printf ("[Client] ==> %zd bytes read from server\n”, readb);
printf("Client got %s\n", buf);
close(fd_skt);
exit(e); }
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else {

perror( ik
printf ( %d \n", fd skt):
if (bind(fd_skt, (struct sockaddr *) &sa, sizeof(sa))){
perror( ):
exit(-2); }
printf ( %d \n
if (listen(fd_skt, 5)){
perror( )
exit(-3); }
printf ( \n");
if ((fd _client = accept(fd skt, , 9))<0) {
perror( ik
exit(-4); }
printf ( %d\n
readb = ngg(fd_client, buf, sizeof(buf));
if (readb == -1) {
perror( ):
exit(-5); }
printfy( %S %zd \n", buf,
printf ( \n");:
if (write(fd_client, , ==-1) {
perror( 'K
exit(-6); }
close(fd skt);
close(fd_client);
exit(0): 1}

»

if ((fd_skt = socket(PF_UNIX, SOCK_STREAM, 0)) < 8) { SERVER

fd skt);

O server kalL o client ouvd€ovtal He
uila oxéon natépa (server) — nodov
(client) mou dnuoupyeltal pEow TNG
fork kal €emkowwvoUV OTEAVOVTOG
EVa LVUHA O EvVaC 0TOoV AAAO.

, fd_client);

readb);

amarg@amarg-vbox:~§ . /fork-cl-srv

[Server] ==>
[Server] ===
[Server] ==>
[Client] ==>
[Client] ==>
[Server] ==>

[Client] ==>
Server got Hello! ==> 7 bytes read from client

[Server] ==>

Socket 3 has been created

Socket 3 has been bound to address

Listening for incoming messages

Socket 3 has been created

Connection has been established .. let us write to server
let us read from client via socket 4

7 bytes written to server

let us write to client

amarg@amarg-vbox:~$ [Client] ==> Now let us read from server

[Client] ==>

9 bytes read from server

Client got Goodbye!
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Xpnouomowwvtac TCP / IP sockets

To Baolkd XOPAKINELOTIKO TwV SIKTUWV TIOU XPNOLUOTOLOUV TO TMPWTOKOAO TCP / IP elval mwg
aroteAouv stepoyevi] Siktua, UTIO TNV EVVOLA TIWG OL UTTIOAOYLOTEG TIOU ETILKOWVWVOUV HECO Ao autd
Uopel va SladEpouv TO00 WG TIPOG TNV APYLTEKTOVLKI OG0 KO WG TIPOC TO AELTOUPYLKO CUOTN L.

Mia Baoikn dtadopa evromniletal otov TpoOmo anobrnkevong twv bytes evog aplBpou twv 32 bits (4 bytes).
OL buo Baotkoi tpomoL anobnkevong eivat o big endian (80x86) kat o little endian (SUN SPARC, Motorola,
Power PC) mou amoBnkevouv ta bytes pe tnv aviiotpodn oelpa kat Sev eivat cuppatol petav Toud.

Most significant byte Least significant byte
1991994 = 0000 0000 || 0001 1110 | 01100101 0011 1010
Memory address Ox|05 OX‘OS OXIOT 0)(‘08
The most significant byte i g
(0x00) of the data is placed at Blg endian 00 1E 65 3A
the byte with the lowest ) et ‘ " >
address (0x05) T . \\\ // - _—
— L
o
/"" = /// \\\ = == ~—
The least significant byte - - — - S T
(0x3A) of the data is placed Little endian 3A Bg ?E 00
at the byte with the lowest

address (0x05)
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Xpnotuomowwvtac TCP / IP sockets

2€ TIEPUTTWOELG KATA TLG OTIOLEG OL UTIOAOYLOTEG TIOU ETILKOLVWVOUV XPNOLLOTIOLOUV SLadOPETLKO TPOTO
avarapactacng (dnAadn o évag xpnowdomnolel big-endian [kwéikomoinon mol eival yvwot Kat wg
network byte order] kaw o &A\\og little-endian) ta Swtuakd mpwtokoAa eival umevBuva yua tnv

TPAYLATONOINON TWV KATAAANAWVY LLETAO)NLOTIOUWY SES0UEVWY ETOL WOTE oL SUO UTIOAOYLOTEG va givat
o€ B€on va emkoVwVAooUV LETOEL TOUG.

H petatpornn amno tov Evav Tumo Kwdlkomolnong otov AAOo yivetal amno Tig cuvaptnoelg te YAwooag C
pe ovopata htonl, htons, ntohl kat ntohs (netinet/in.h) kat pe oplopata aplOpoic urnkoug 32 bits

unsigned int htonl (unsigned int hostiong);
unsigned short htons (unsigned short hostshort);
unsigned int ntohl (unsigned int netiong);

unsigned short ntohs (unsigned short netshort);

hto | = hostto etwork, long toh| 2 etwork to host, long
hto s = hostto etwork, short tohs = etwork to host, short
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‘Evag umoAoylotng tou Stadiktiou mou poodEPEL KAmoLa unnpeaia, mpoadlopiletal MANpweg amd to
ouvbuaopo P Address : Port Number o omolog eival yvwotog wg TCP / IP socket.,

| Socket | Socket Endpoint
172.217.7.238 80 IP Address Port Number .
| IP Address J Port |
32 bits 16 bits ) , ,
MPOKELUEVOU Va. EMLKOLVWVIOOUV 6U0
Aopry yua TCP / IP socket UTTOAOYLOTEG LEOW TOU Internet Ba
TIPEMEL OTOV Kabeva amnod autolg va A

struct sockaddr_in {
short sin_family;
unsigned short sin_port;
struct in_addr sin_addr; };

sin_family = AF_INET
port = port number IP Address Port Number
sin_addr = IP Address

oplooupe eva socket.

Socket Endpoint
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Mia 6tevBuvon IP pnopel va epdaviotel o SU0 SLaPopeTIKEG LOPPEC KOLL TILO CUYKEKPLUEVAL:

Eotwypévn Sekadikry avamapaoctacn (dotted decimal notation) = n 8wevBuvon IP amoteleitan amnod
TECOEPLG aAPLOPOUG LE TIUEG avapeoa oto 0 kat oto 255 oL omolol eivat XwpLoPEVOL LE TEAELQL.

Avabikr) avarmapdotaon (binary notation) = mpokUMTEL omd TN METOTPOMY) TNG TAPAMAVW
avarnapaotacng oto duadiko cuotnua. O Téooeplg apBuol petatpénovial oto duadikod cuoTnUa e
KNKog 8 bits ka otn cuvéxela ouvevwvovtal. Ol teleieg Sev AapuBavovtat umoyn.

IPV4 address represented in dotted-decimal notation

192 . 168 . 1 . 5
4 : 4 4

11000000 10101000 00000001 00000101
I_l_l L 1 L J L 1
| || |
8-bits 8-bits 8-bits 8-bits

32-bits(4-bytes)
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SOCKET PROGRAMMING

Metatponr] IP 6te0Buvong amo duadiko cUUPBOALOUO o€ E0TLYUEVO SEKADLKO GUUBOALOHO.

char * inet_ntoa (struct in_addr address)
Metatponn IP 6tevBuvonc amo eotiypévo dekadiko cupBoAopo o Suadiko cuUBOALOUO.

unsigned long int inet_addr (const char * ddaddress);

Av KaL QUTA N ouvVAPTNON NTAV LOTOPLKA N TIPWTH TIOU XPNOLUOTIORONKE yLat AUTO TO OKOMO, WOTO00
amodeixOnke mpoBANUATIKA KAL YLaL TO AOYO QUTO QVTIKATAOTAONKE Ao TNV o KAt@AAnAn cuvaptnon

unsigned long int inet_atton
(const char * ddaddress, struct in_addr * address);

o TN Xprion Twv mapanavw cuvaptrosewv Oa npenel va yivouv include ta header files

<netinet/in.h> kat <arpa/inet.h>



int main(int argc, char const *argv[]) { .
int server_fd, new_socket, valread; SERVER :}:E{zgz :252}:62;& h

:::"E:tszc';?ddr—i" address; #include <stdlib.h>
int addrlen = sizeof(address); #include ‘“Et}“Etfln-h>
char buffer[1024] = {0}; #include <string.h>
char *hello = "Hello from server”; #include <unistd.h>
if ((server_fd = socket(AF_INET, SOCK_STREAM, 0)) == 0) {
perror("socket Talled"); #define PORT 8080
exit(EXIT_FAILURE); }
if (setsockopt(server_fd, SOL_SOCKET, SO _REUSEADDR | SO _REUSEPORT,
Bopt, sizeof(opt))) {
perror("setsockopt");
exit(EXIT_FAILURE); }
address.sin_family = AF_INET;
address.sin_addr.s_addr = INADDR_ANY;
address.sin_port = htons(PORT);
if (bind(server_fd, (struct sockaddr *)&address, sizeof(address)) < 0) {
perror{"bind failed");
exit(EXIT_FAILURE); }
if (listen(server_fd, 3) < 0) {
perror{“listen”);
exit(EXIT_FAILURE); }
if ((new socket = accept (server_ fd, (struct sockaddr *)&address,
socklen_t*)&addrlen)) < 0) {
perror(”accept");
exit(EXIT_FAILURE); }
valread = read (new socket, buffer, 1024);
printf("%s\n" ,buffer );
return 9; }




#include
#include
#include
#include
#include

#define PORT 8080

int main{int argc,
int sock

»

char *hello

Y000y Elg

SOCKET PROGRAMMING
Napadeypa xpnong TCP / IP socket (MpwtdkoAlo TCP)

char const *argv[]) {
valread;
struct sockaddr_in serv_addr;

// AF_INET and SOCK_STREAM b

// storage size of serv_addr f«1 ~ amarg@amar...
// getpid, getppid, fork amarg@amarg-vbox:
// bzero Hello from clie

nt
amarg@amarg-vbox

[+1 amarg@amar...

amarg@amarg-vk
Hello message sent

-
k-

char buffer[ 1 = {0}; amarg@amarg-vbox:
if ((sock = socket(AF INET, SOCK STREAM, 0)) < 8) { '" )
printf("\n \n");
return -1; }
serv_addr.sin_family = AF_INET;
serv_addr.sin_port = htons(PORT);

if (inet pton(AF_INET,

printf("\n
return

=
>

}

if (connect(sock,

&serv_addr.sin_addr)<=0) {

\n");

£

(struct sockaddr *)&serv_addr, sizeof(serv_addr))

printf("\n \n");
return -1; }
send(sock , helle , strlen(hello) , ):
printf( \n");
return 9; }

S .[/serverl-tcp

1~5 [

O x

x:~8% .fclientl-tcp

s [

Output

<

) {

CLIENT
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SOCKET PROGRAMMING
Napadeypa xpnong TCP / IP socket (MpwtdkoAlo TCP)

H epappoyn meAdtng ouvdeetal o evav amopakpuopevo Web server (port 80) n IP dtevBuvon tou
orolou Sibetat amo to xprotn kat dtafalel tig 1000 mpwteg ypapeg Tou Kwdika HTML tng KEVIPLKAG
0€AOQC TIC OTIOLEC KOl EKTUTTWVEL.

nt main(int argc, char * argv[]) {
struct sockaddr_in sa;
t fd_skt;
ar buf( j I
. t nread;
if (argc!=2) {
printf ( \n");
exit (-1); }
sa.sin_family = AF_INET; port 80 (http) #define REQUEST "GET [ HTTP/1.0\r\n\r\n"
sa.sin_port = htons(80);

sa.sin_addr.s_addr = 1inet_addr(argv[1]); :
if ((fd_skt = socket(AF_INET, SOCK STREAM, 0)) < 0) { To mpwtokoMo HTTP

gifl-;c;f(); : ); (HyperText  Transfer
if (connect(fd_skt, (struct sockaddr *)&sa, sizeof(sa)) < 0) { Pf'OtOCOl) arattet ™0
_‘:;3:;(\” : \n"); Xpron tng Bupag 80
write(fd_skt, REQUEST, strlen(REQUEST)); ylwa tnv efumnpétnon
e« ndri e, b, emrtlu) o obuBeons

close(fd_skt); arto To SLAKOWLOTH.
exit(0); }

Lnclude
nclude
nclude

include

nclude
nc M,.J(J:J

= H O H B H
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SOCKET PROGRAMMING
Napadeypa xpnong TCP / IP socket (MpwtdkoAlo TCP)

ApXLKA KAAOUUE TNV EVTOAN ping yla va avaktrooupe tn StevBuvon IP tou Slktuakou TOTIoU OToV Omoio
germBupovpe va cuvdeBoU e (m.x. www.google.com)

amarg@amarg-vbox:~5 ping www.google.com
PING www.google.com (172.217.19.100) 56(84) bytes of data.

64 bytes from bud@2s27-in-f4.1e100.net (172.217.19.100): icmp_seq=1 ttl=111 time=68.8 ms

KOl 0TN GUVEXELQ XpNOLoToloU e auth tn StevBuvon (172.217.19.100) wg dplopa otnv epappoyn Hog.

.amarg@amarg-vbox:~5 ./inetExample 172.217.19.108

‘HTTP/1.0 200 OK ‘

Date: Sun, 18 Oct 2020 ©8:08:43 GMT

‘Expires: -1

Cache-Control: private, max-age=80

Content-Type: text/html; charset=IS0-8859-1

P3P: CP="This is not a P3P policy! See g.co/p3phelp for more info."

Server: gws

IX-XSS-Protection: @

X-Frame-Options: SAMEORIGIN

Set-Cookie: NID=204=tlcVsTM6TZxpWYTOHS3Wj7TYRWWNVBVVLTZd4PhLEWSTGEt ytDx8dhfeAMv7QyDDMORNDgQDFZ91kRO3PKBRT3
E6JCKM3TW39p7uX TqQmtuUdfgWet1z379yfZohRESXUxzHXPsEDI9dgqGfsvAauzhPzIZz j4qd5sitapKksmW2LaHal; expires=Mon, 19
-Apr-2021 08:08:43 GMT; path=/; domain=.google.com; HttpOnly

Accept-Ranges: none

Vary: Accept-Encoding

<!doctype html=<html itemscope="" itemtype="http://schema.org/WebPage"” lang="el"><head><meta content="te
xt/html; charset=UTF-8" http-equiv="Content-Type"=><meta content="/images/branding/googleg/ix/googleg sta
ndard color_128dp.png" itemprop="image"=><title=Google</title><script nonce="ecDPX8dwpviLT4NfLtATFg=="=(f
unction(){window.google={kEI:"'C_iLX4uhFI2oa 2Kival',kEXPI:'©,18168,183994,1151585,5662,731,22
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ANAKTH3H ONOMATOZ KENTPIKOY YNOAOT'I2TH (HOSTNAME)

H xprnon SteuBuvoewv IP twv 32 bits elval akatdAAnAn yia Toug avOpwnoug oL omoioL TIPOTLUOUV Va
XPNOLUOTIOOUV éva arAo ovopa urtoloylotr) (hostname). H petatpornr evog hostname otnv dtevlBuvon
IP Tou unoAoyLotr kat avtiotpoda, poodepetal ano tnv unnpecia DNS (Domain Name Service).

H avaktnon tou hostname tou TtomkoU umoloylotr) yivetat koAwvtog tnv evtoAn hostname n
EKTUTIWVOVTAC TNV TN TG HeTaPANTAG tepBar ovtog HOSTNAME

amarg@amarg-vbox:~$ hostname
amarg-vbox

amarg@amarg-vbox:~$ echo SHOSTNAME
amarg-vbox

‘Evac tpomoc yia va SoUue atnv npaén tnv unnpeoio. DNS elval va eKTEAECOUUE TNV EVTOAN ping n omola
XPNOLWOTIOLEL TO TIPWTOKOAAO ICMP yLa va eAEYEEL Qv EVaG UTTOAOYLOTNG E(VaL TIPOOTIEAAGLILOG R OXL.

amarg@amarg-vbox:~5 ping www.google.com
PING www.google.com (172.217.169.132) 56(84) bytes of data.

64 bytes from sof@2s32-in-f4.1e100.net (172.217.169.132): icmp_seq=1 ttl=111 time=87.2 ms
64 bytes from sof@2s32-in-f4.1e100.net (172.217.169.132): icmp_seq=2 ttl=111 time=86.7 ms
64 bytes from sof@2s32-in-f4.1e100.net (172.217.169.132): icmp_seq=3 ttl=111 time=89.1 ms

H evtoAr} ping avatpéxovtag otov DNS server mou eivat SnAwpEvog oto cuotnue, avadEPeL Twe N
dLevBuvon IP tou unoAoyLot pe hostname glvarn 172.217.169.132.


http://www.google.com/
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ANAKTH3H ONOMATOZ KENTPIKOY YNOAOT'I2TH (HOSTNAME)

2e éva hostname pmopouv va avtiotololv replocoteped amo Lia SleuBuvoelg IP kal avtiotowa, o€ pia
dtevBuvon IP pumopel va avtiotolouv epLocOTEPA amo eva. hostnames.

struct hostent {
char* h name; [*
char** h aliases; [*
int h_addrtype /*
int h length; /*

official name of host */
NULL-terminated alias list */
address type (AF_INET) */
length of addresses (4B) */

char** h_addr_list: /* NULL-terminated address list */

¥

2e eninedo kwdika n petatpon hostname « P address npayuatonoleital amno TG cuVaPTNOELS

struct hostent * gethostbyname (const char * name);

struct hostent * gethostbyaddr (const char * addr, int len, int type);

€K TWV omolwv n mpwtn 6€xetal éva hostname evw n 6eutepn pia IP address. AupOTEPES OL GUVAPTHOELG
erotpedpouv evav deiktn og pia Soun hostent ou umAnpwEVN HE TG KATAANAESG TTANPOdOPIEC.
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AplBuol Bupac (port numbers)

Katd tn ouvdeon €vog xprotn o€ €vayv UTIOAOYLOTH TIOU aVTLOTOLXEL o€ i ouykekpLuevn ditevBuvon IP,
1o €ib0¢ NG eunnpetnong mou Ba mpaypatonolnbel, mpoadlopiletal amo tov aplBuo Bupac. Nwotot
apBpol Bupac eivat ot 21 (ftp), 22 (ssh), 23 (telnet), 25 (email) ko 80 (www).

210 A£lTOoupylkd cvotnua Linux n avtotoion twv OKTUOKWV TIPWTOKOAAWVY otoug Stadopoug
apLBpoug BUpag nep\apBavetat oto apxeio /etc/services.

amarg@amarg-vbox:~% cat fetc/fservices

tocpmux 1/tcp # TCP port service multiplexer
echo T/tcp

echo 7 /fudp

discard oftcp sink null

discard o fudp sink null

systat 11 /tcp users

daytime 13 /tcp

daytime 13 fudp

netstat 15/tcp

gqotd 17/ tcp quote

chargen 19/tcp ttytst source

chargen 19 fudp ttytst source

ftp-data 20/tcp

ftp— 21 /tcp

fsp 21 /udp fspd

ssh—— 22 ftcp # SSH Remote Login Protocol
telnet —— 23 /tcp

smtp ————— 25/tcp mail

time 37/ tcp timserver

time 37 fudp timserver

whois 43 /tcp nicname

tacacs 490 /tcp # Login Host Protocol (TACACS)
tacacs 49 fudp
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AplBuol Bupac (port numbers)

H avaktnon twv oxetikwyv mAnpodopLwy YIVETAL E TN ouvaptnon getservbyname tou apxeiou netdb.h

struct servent * getservbyname (const char * name, const char * protocol);

OOV Name To OVOUQ TNG UTINPEGCLAG yLa TNV omola n epappoyn xpetdletat mAnpodopies kat protocol To
TPWTOKOANO tou Ba xpnotpomnolnOsi.

H getservbyname emiotpédel vav deiktn o pia Soun servent mou oplletal wg

struct servent {

char *s_name; /* service name */

char **s_aliases; /* pointer to alternate service name array */
int s_port; /* port number */

char *s_proto; /* name of protocol */

H kdBe unnpeoia pmopel va €xeL moAAG ovopata oM@ Evay kal povadiko aplopo Bupag.
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H ouvaptnon getaddrinfo

Eav o xpnotng emBupel va ouvdebel o €va uMOAOyLOT) UE OUYKEKPLUEVO Ovoua (nodename n
hostname) Kat va XPnOLUOTIOOEL Hiar OUYKEKPLUEVN UTnpeoia (service), Umopel va KATAOKEVAOEL
guKoAa. pia socket address mou Ba xpnowomonBel wg Oplopa ot cuvaptnoelg bind kat connect
KaAWVTOG Tn cuvaptnon getaddrinfo wg

int getaddrinfo (const char * node, const char * service,
const struct addrinfo * hints, struct addrinfo ** res);

ornou node tou umoloylotr (mou
puropel va avalntnBel oe DNS
Server, oto apyelo /etc/hosts 1| va
elval kamowa OtevBbuvon IPv4 n
IPv6), service TO Ovopa TNG
unnpeoiac kat hints evac deiktng
oe Oouny addrinfo mou opileL
KpLTAPLAL Yyl TNV EmAoyn Twv
dopwv socket address mou
enwotpedovtal otn Alota res.

struct addrinfo {

int
int
int
int

size t

struct sockaddr * ai_addr;

char *

struct addrinfo * ai next; }

ai1_flags;
ai_family;
socktype;
ai_protocol;

ai_addrlen;

ai_c annonname:;

Me tnv oAokARpwaon thg oUVOEDNC
anotteital anodeopeuon pvnpunG.

void freeaddrinfo

(struct addrinfo * res)

Eav avakOpel opaApa avaktaTon
KaAWVTOG T ocuvaptnon

const char * gai_strerror
(int code);
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Napadelyua xpnonc tnc ocuvaptnonc getaddrinfo

// Source: https://basepath.com/aup/ex/adi 8c-source.html
// Rochkind's Book, page 574

amarg@amarg-vbox:~$ ping www.uth.gr

f}”f}Jje PING zeus.uth.gr (194.177.200.17) 56(84) bytes of data.
gflifjd: 64 bytes from zeus.uth.gr (194.177.200.17): icmp seqg=1 ttl=53 time=39.0 ms
#include amarg@amarg-vbox:~$ ./faddrInfo 194.177.200.17
#include 194.177.200.17 port: 860 protocol: 6
#include amarg@amarg-vbox:~%
#include
main ( argc, * argv[]) { O Xpl"IOTI’]C KaAEL TNV ping UE u(a
retval; err[50]; A ’
struct addrinfo *infop = , hint; O'UIJ.BOI)\I.KI'] 5[8U6UVO’I’] Vl.a, el
memset(&hint, 0, sizeof(hint)); QVOKTNOEL TNV mpaypatkn [P
hint.ai family = AF INET; T ’
hint.ai_socktype = SOCK_STREAM; levouvon Tnv  onowa  otn
Lf é?{ﬁ; ={) { S OUVEXELXL KOTOXWPEL WC oOplopa
exit (-1); } ’ otnv epappoyr addrinfo.
retVal = getaddrinfo(argv[1], , &hint, &infop);

if (retval!=0) {
strcpy (err,gai strerror(retVal));

printf ( ¥s\n", err);
exit (-1); }
infop-=ai next) {

for ( ; infop != ; infop =
struct sockaddr_in *sa = (struct sockaddr_in *)infop-=>ai_addr;
printf("%s %d %d\n", inet ntoa(sa-=sin_addr),
ntohs(sa-=sin_port), infop-=ai protocol); }
exit(0);}
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Acuvdeopuikec erikowvwviec (SOCKET DGRAM)

Aev ypnolporoleital ouvdean omnote eV xpnoluomnolovvtal ot listen kat accept.

O amnootoAeag kabopilel tn SlevBuvon otnv omola emBuUpel va oteilel éva makero. H SievBuvon
QTOOTOANG TPOCTIBETAL OTO TIOKETO TO OTIOLO QTTOCTEANETAL Y WPLC VAL EAEYYXETOL KOL VO UTIAPYEL EYYUNON
TIWG AUTO £PTOOE CWOTA OTOV TAPAANTTTN.

O napaAnmng kabopilel tn SlevBuveon amod tnv omoia emBUpEL va mapaAdBel [ mapalapBavel ano
OAouUC KalL evhpepwvetal yla tn SLevbuvon Tou amooToAEQ.

ZuvNBwg Oev XPNOLUOTIOLOUVTOL APXLTEKTOVIKEG client — server aA\d oMol oL otaBpol eivat opotiuoL
Hetatv Toug (peer to peer).



int main() { SERVER

int sockfd, len, n;
char buffer[MAXLINE];
char *hello = "Hello from server";
struct sockaddr_in servaddr, cliaddr; - ok
if ((sockfd = socket(AF_INET, SOCK DGRAM, 0)) < 0) {  |Finciude ==rdne.ne
perror("socket creation failed"); #include <unistd.hs
exlt(EXIT_FAILURE); } #include <string.h>
memset(&servaddr, ¢, sizeof(servaddr)); #include <sys/types.h>
memset(&cliaddr, o, sizeof(cliaddr)); #include <sys/socket.h>
servaddr.sin_family = AF_INET; // IPv4 #include <arpa/inet.h>
servaddr.sin_addr.s_addr = INADDR_ANY; Sl
servaddr.sin_port = htons(PORT);
if (bind(sockfd, (const struct sockaddr *)&servaddr, ﬁﬂﬁ:{ﬂ: :EEIIHE ?g:g
sizeof(servaddr)) < 0) {
perror("bind failed");
exit(EXIT_FAILURE); }
n = recvfrom (sockfd, (char *)buffer, MAXLINE, MSG_WAITALL,
- (struct sockaddr *) &cliaddr, &len);
buffer[n] = '\0';
printf(“Client : %s\n", buffer);
sendto(sockfd, (const char *)hello, strlen(hello), MSG_CONFIRM,

(const struct sockaddr *) &cliaddr, len);
printf("Hello message sent.\n");
return 0; }
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Napadelyua acLVOECULKNG ETULKOLVWVLOC

int main() { #include
int sockfd, len, n; #include
char buffer[MAXLINE]; #include
char *hello = ; #include
struct sockaddr_in servaddr; #include
if ((sockfd = socket(AF_INET, SOCK_DGRAM, 0)) < 8) { #include
perror( ); #include
exit(EXIT_FAILURE); } #include
memset(&servaddr, o, sizeof(servaddr));
servaddr.sin_family = AF_INET; #define PORT 8080
servaddr.sin_port = htons(PORT); #define MAXLINE 1624

servaddr.sin_addr.s_addr = INADDR_ANY;

sendto(sockfd, (const char *)hello, strlen(hello), MSG_CONFIRM,
(const struct sockaddr *) &servaddr, sizeof(servaddr));

printf( \n");
n = recvfrom(sockfd, (char *)buffer, MAXLINE, MSG_WAITALL,

(struct sockaddr *) &servaddr, &len);
buffer[n] = -
printf( %s\n", buffer);
close(sockfd);
return 0; } CLlENT

amarg@amarg-vbox:~% .fclient2-udp amarg@amarg-vbox:~$ ./server2-udp

Hello message sent. Client : Hello from client
Server : Hello from server Hello message sent.

Output
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Y0vbeon moA\wV client og €vav server

ZTnVv neplttwon Katd tnv omoia evag server SexeTal aAltNoelg eEumnpetnong anod moA\oug clients,
avakUmTouy {ntrpata mou oxetilovral Le tn Staxeipion teppatikwy (terminals).

Auta oyetilovtal pe ta apxela ovotrpatog /dev/tty yia ta omola XpnoLUOMOLOUVTAL Ol YVWOTEC
KANOELS ouotnuatog open, close, read kat write — wWOTOCO UMOPOUV Va XpnoluonownnBouv kot ta
yvwota apyeta stdin, stdout ko stderr.

KaBe mpoomabela avolypatog evog teppatikol prmAokapetol (avaoteAAeL TN AslToupyia TG Kal
TiBeTalL o€ avapovn) HEXPL N CUCKEUN va cUVOEDEL 0 KATIOLO TEPUATLKO, EKTOC €AV XpnoLpomnonel to
flag O _NONBLOCK.

SYNAEZH XPHZTH 2TO ZY2THMA = H open ermuotpédel un pndevikn T otn Stepyacio mou enuyelpst
Tn oUVOEDN — OTN GUVEXELO EKTEAELTAL TO |0giN process yLa TNV Eicod0 Tou XPrjotn Kot 0To TEAOG
KaAettaw to login shell.

H write elval oxetikd amAr) = ool XapaKTipeg mpowbouvral yia £€060, Unailvouv oe pia oslpd
TIPOKELUEVOU VAl AIOCTAAOUV OTO TEPUATLKO.

H close Aettoupyel akplBwg Omwe ota apxeia.
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Y0vbeon moA\wV client og €vav server

Qaotooo, n read Aettoupyet Stadopetikal AEN emiotpedel, mapd Lovo OTav OAOKANPWOEL N ypon,
SnAadn étav o xpriotng matnost to ENTER kal autd, eneldr) o xpriotng Mmopet va avabewprosl (€) .
Enlong, emwotpédel pia Lovo ypappr) kabe dpopd.

Me aAAa AOyLa, N cuvVAPTNON LITAOKAPEL ... WOTOCO, TNV MEPUTTWON KATA TNV omola cuvigovtal oTov
server oA TepUaTLKa (TLX LETPNTLKES SLaTALELS) elval eEmBLUNTH N KATAPYNGCN TOU UITAOKAPIOMATOG.

INa moio Adéyo cupBaiver auroé?

ALOTL PIMOPOUUE VO TEPLUEVOULE ALOKOTIOL QIO EVOL TEPHATLKO VO, OTEIAEL SeSopéva xwplg auTO va €XEL
KATL VA OTEIAEL KaL TOUTOXPOVA VO, AYVOOUE AANOL TEPUATIKA TTIOU £XOUV SE60UEVA LA ATOCTOAN KoL Ta
omnola 6gv Ymopouv va. oTtelAouy.

AvalntoUpe pila ouvaptnon n omoia va mopapevel adpavic HEXpL va epdaviotel Stabeoipog
xapaktnpag eL.oodou yLa onolovdnnote neplypadea apxeiou. Autrh n cuvaptnon eival n

int select (int nfds, fd_set * readfds, fd_set * writefds,
fd_set * errorfds, struct timeval * timeout);

KOlL ETULTPETEL TNV TAUTOXPOVN MapakoAoUBnon moAwV replypadEwv apxelwv avapévovtac HEXPL €vag i
TIEPLOOOTEPOUG AtO AUTOUG VA YIVEL ETOLLOG YL TNV TpayaTonoinon kamnoiag Aettoupyiag /0.
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Y0vbeon moA\wV client og €vav server

Ta oplopara readfds, writefds kat errorfds eival deikteg oe ouvola meplypadewv apxeiwv mou opilouv
noLot meplypadeic apxeiwv Ba mapakoAouBel n cuvaptnon.

To 6plopa nfds ouvnBwc elvat ioo pe max {fds+1 omou max {fds} to peyioto mAnBog neplypadEwyv mou
napakoAouBei n select.

To 6plopa timeout elvat Seiktng o pia Sopun timeval mou opiletal wg

struct timeval {
int tv_sec; /* seconds*/
int tv_usec; /* microseconds*/

}i

Kal KaBopllel To xpoviko dtaotnua mou Ba mepLUEVeL n select mpokelpévou var cupPel katt. Eav n tun
autng tng mapapetpou givat NULL n select Ba drakomel pexpl tnv ekdNAwan KAamoLov cupPavtoc.

H select emiotpedel To cuVoAKO TTANBOC Twv oToLxeiwy mov e€etalovtal ota Ttpia cuvola epLypadEwv
apxelou, Tnv TR 0 eav €XeL ANEEL 0 XPOVOG YL TNV KARON KaL TV TN -1 €av exeL ekdNAWOeL adhaipa.
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Y0vbeon moA\wV client og €vav server

H select Staxepiletal ta cUvoAa meplypadEwv apxelwv LECW TWV EMOUEVWV LAKPOEVTOAWV.
FD_ZERO (fd_set * fds)
Apxikomolel To cuvolo fd_set amopakpivovtag ano autod 0Aoug Toug eplypadeis apxeiwv.

FD_SET (int fd, fd_set * fds)

NMpoaoBEteL Tov neplypadéa apyxeiov fd oto olvolo fds. MNa mapadelypa, petd tnv kAron t¢g FD_ZERO eav
Bé\oupe va evtdéoupe oto oUvolo fds Toug meplypadeic fdl kat fd2 Oa ekteAETOUE TLG EVTOAEG

FD_SET (fd1, &set); FD_SET (df2, &set);
FD_CLR (int fd, fd_set * fds)

AmopakpUVeL Tov Tieplypadéa apxeiou fd amo to cuvolo fds.

FD_ISSET (int fd, fd_set * fds)
EAEyxeL eav o nepypadeag apxeiou fd avrkeL oto cuvolo fds.
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Y0vbeon moA\wV client og €vav server

‘Eotw mwg pia diepyaocia BAeL va dLaBdaoel dedopéva amo 3 sockets, amo pia Siataén SCSI kal amno eva,
ap¥ELO KO E0TW TIWG OL TLUEG TwV TtepLlypadewv apxeiov eivat oL 3, 7, 10, 12 kat 67. Ztnv nepinmtwon
auTn, To oplopa readfds €xeL Tun

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

?

FD_SET (fd1, &set); (6rou fd1=03)
FD_SET (fd2, &set); (orou fd2=07)
FD_SET (fd3, &set); (orou fd3=10)
I
I

FD_SET (fd4, &set); (orou fd4=12)
FD_SET (fd5, &set); (6mou fd5=67)

?

?

H select tporomolel ta cUVOAQ TIoU OEXETOL KAl TIPOKELUEVOU va EAEYEOUUE €AV €vac TEPLYPADEQS
apxelou elval evepyog r OxL, KIAOUUE TN LOoKPOEVTOAN ISSET.

Mia avtaywviotikn mapodayn tng select eival n poll mou avti yla padokeg bits evnuepwvel oAOKANPES
OOUEC, EVW EKTOG Ao eTIAOYN IpayHatomnolel kat otabpookounon (polling).
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YUvbeon noAA\wvV client
O€ €vVayV server

H ouvaptnon run server PECO QMO €va
infinite loop kaAel ouvexwcg tnv accept yia va
oUMABEeL atthpata cuvdeonC amno TECOEPLC
Olepyaolec — MEAATEG, XPNOLUOTIOWWVTAC TN
select. 2Ttn OUVEXELX ETUKOWVWVEL UE TOV
KaBevav amod Toug MEAATEG AVTOAAACOOVTOG
HE QUTOV Eva VU Q.

run_server(struct sockaddr_un *sap) {
fd_skt, fd_client, fd_hwm = 0, fd;

SERVER

buf[160];
fd_set set, read_set;
nread;
printf ( ®d\n", getpid());
if ((fd skt = socket(AF_UNIX, SOCK STREAM, 08)) < 8) {
printf("\n \n"); return -1; }
if (bind(fd_skt, (struct sockaddr *)sap, sizeof(*sap)) < 0) {
“perror( ); exit(EXIT_FAILURE); }
if (listen(fd_skt, SOMAXCONN)<8) {
perror( ); exit(EXIT_FAILURE); }

if (fd_skt > fd_hwm) fd_hwm = fd_skt;
FD_ZERO(&set);
FD_SET(fd_skt, &set);
while (1) {
read set = set;
if (select(fd_hwm+1, &read_set, 5 5 )==-1) {
perror( ); exit(EXIT_FAILURE); }
for (fd = 0; fd <= fd_hwm; fd++)
if (FD_ISSET(fd, &read set)) {
if (fd == fd_skt) {

OL meAATeC QmoTEAOUV f]jjg
Buyatplkéc  OlepyaocieC  |#include
' #include
TMou Onuloupyouvtal PE |l i .
kAnon tng fork péoca otnv #"ncuje
, , #include
thLOTOLXﬂ ouvaptnon #include
run—dlent' #define SOCKETNAME

if ((fd _client = accept(fd skt, , @))<0) {
perror( T7); exit(EXIT_FAILURE); }
FD_SET(fd client, &set);
if (fd client = fd hwm) fd hwm = fd client; }
else {
if ((nread = read(fd, buf, sizeof(buf)))<o) {
perror("fead"); exit(EXIT_FAILURE); }
if (nread == 0) {
FD_CLR(fd, &set);
if (fd == fd _hwm) fd _hwm--;
close(fd); }

. . else {
MySocket printf( V'%s\"\n", buf);
if (write(fd, , 9)==-1) {

perror( Y; exit(EXIT_FAILURE); }1}}1}3
close(fd_skt);
close(fd client);
printf ( \n"};
return 1; }
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YUvbeon noA\wWV client og €vav server

static int run_client(struct sockaddr_un *sap) { CLlENT
if (fork() == 0) {
int fd skt;
char buf[160]; Output
if ((fd skt = socket(AF UNIX, SOCK_STREAM, 0)) < 0) { Server pid is 3082
printf("\n \n ); return -1; } Server got "Hello from 3086!"
while (connect(fd skt, (struct sockaddr *)sap, sizeof(*sap)) == -1) { 9 " -
if (errno == ENOENT) { Server got "Helln from 3535!“
sleep(1); Server got "Hello from 3087!
continue; )} Client 3086 got Goodbye!
else { Client 3086 terminates
perror( y: Client 3087 got Goodbye!
exit(-2); 1} Client 3085 got Goodbye!
snprintf (buf, sizeof(buf), %1d!", (long)getpid()); server got "Hello from 3084!"
if (write (fd_skt, buf, strlen(buf)+1) < 8) { Client 3087 terminates
perror( }; exit(EXIT_FAILURE); } Client 3085 terminates
if ((read(fd skt, buf, sizeof(buf))) < 8) { Client 3084 got Goodbye!
perror( ); exit(EXIT_FAILURE); } Client 3884 terminates
printf( %d ¥s\n", getpid(), buf);
close(fd skt);
printf ( %d \n", getpid()); int main(void) { nn€!i||
exit(EXIT_SUCCESS); } struct sockaddr _un sa;
return 1; } int nclient;

(void)unlink (SOCKETNAME);
strcpy(sa.sun_path, SOCKETNAME);

H ouvaptnon main &nuloupyel técoeplg sa.sun_family = AF UNIX;

! ! [y for (nclient = 1; nclient <= 4; nclient++)
TEAATEG |<o,u OTN CUVEXELN 5!’]|J.LOU'pV€l gvav run. client(8sa);
OLOKOWLOTH YLa VA TOUG EEUTINPETNOEL. run_server(&sa);

ex1t(EXIT_SUCCESS); }




