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HDLC- High-level Data Link Control
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Data link Control

Aryynra:

* CYBMMmnH TYBLLHUW NPOTOKOAYYA,
* Framing:

— Character-Oriented Protocols

— Bit-Oriented Protocols

e HDLC frames
* Protocols-HDLC, LSP, NCP, PAP, CHAP,



Cys2ulH mysWwHUU rnpomoKosyyo

CyBrMiH TYBLWHWUW MPOTOKOAbLIT 2 rpynna asy
Y33 60/HO:

Asynchronous protocols-treat each character in a bit
stream independently

Synchronous protocols-take the whole bit stream and
divides it into characters of equal size.



Asynchronous protocols:

JH3 nNPOTOKOAYYA Hb MoAemM  aluuraaxap,
X3P3M/13rA 03T NPOTOKO/YY A, FOM.

-X MODEM
-Y MODEM
-/ MODEM
-BLAST
-KERMIT



X MODEM:

JH3 NPOTOKO/Z Hb KOMMbIOTEP TenedoH Lyram
XOEpblH XOOPOHA dann AaMKyynaxan
X3P3rN3raAsH3.

= sonN Header Data 128 bytes CRC

1 byte 2 byte

TonromnH  M342311MUH 3XHUKM  BauT  Hb
NapaasanblH  Ayraapbir aryyngar 6a  $ann
namxyynan caatax yen Cancel signal (CAN)-r
NaMXKyyaaar.



Y MODEM:

JH3 nNpoToKon Hb X Modem npoTOKOATOW aann
YYP3rTan Y gapaax yypraspas AnraaTtan.

-O/IOH TOOHbI Ganayyabir H3Mr3H 33P3r 33P3ruU33raap
AaMXKyynaar

-Orerg MK Tanbap Hb 1024byte xam»K33TIN.
-ITU-T CRC 16 apraynanaap angaar wanragar
/ MODEM:

9H3 npotokon Hb X Modem, Y Modem
NPOTOKONYYAbIH H3IA3/ HOM.



BLAST-Blocked Asynchronous Transmission:

9H3 Hb full duplex npotokon 6a ereranuuH
ypcranbir xAaHaxaaa Sliding Window aprbir
alimrnaaar.

KERMIT:

9H3 Hb ¢ann apamKyynax npotokon 6ereen X
modem nPOTOKONTOMN aannaap AaMiKyynard ereraen
Aamrkyynaxaac emHe NAK xapuyr xynsaxk 6baunpar
3apUYNMTaAN.



Synchronous Protocols:

CuHxpoH npotokonyya Hb LAN, MAN, WAN
TexHonornyaaa Xaparnargaasr. 24r33p npPoToKonyya
Hb XOE€p aHrnnang xyesaaragaar.

XyBbCaH eepunerager ppemMmmnumnH sxnan,
TOrCreIMMH BUTUNT TOOAOPXONNK 6reXUNH Ty,
A00PX apryyabir awuraaHa:

1. Character-Oriented Protocols -Tamasrtasp Hb
Xan63pKyy/s3x apra 3am (PPP).

2. Bit-oriented protocol -6UT33p Hb X3163PKYYN3X
apra 3am (HDLC, LCP, NCP, PAP, CHAP)



Character-Oriented Protocols

Character-oriented protocol Hb 8 buTMIH ypTTanraap
ereranmnmnr ASCIl Kogoop xyBuprax 8 Tamasrt 60aroH
AaMmXKyynaar.

9H3 8 TSIMASIT Hb PENMUNH TOATONH M3A33131, 3X
yycryyp 6a xyn3sH aByypblH Xaar bycaa XAHaNTbIH
M3331351, aNAaa XAHANTbIH M3433/13/1, angaa UapyynsnT
6a 3acanTbiH H3M3AT BUT 33pPrasc TOrTOHO.

Har ppenm gapaarnmH ppenmmasc anrargax Xxamxass Hb 8-
bit (1-byte) 6anx 6a flag TanbapTt Hb 3xN13ANINH Oa
Torcrennnd 1,1 dpenmuunr Ham 8 6bonrogor.

9H3 Ppnar TanbapbiH M3IA3INNNNH TYCNAMKTaUraap Tycrau
TOIMASTTUNH NPOTOKON Hb PPENMMINH 3XN31 TOTCroNNnH
OUTUNT ANTaH TaHbXK AaMKyyaaar.



Bit-Oriented Protocols

Bit-oriented protocol Hb dpenmunur text, graphic, audio
video Tepneep Hb x3car bynar 6onroH barunax 6a
MHIIXA33 0334 TYBLIH33C WPC3H ereranyya  Hb
Aapaannaapaa gamxuraax trailer mapssnantsn nppar.

JH3 NPOTOKOJIbIH YHAC3H Yypar Hb 8-bit-unMH ypTTan
Tycran 3areap(PATERN)-01111110 awurnacHaap TOO/10X
TOXOOPOMIK  3IXNIN  TOICrennmH  BUTUMr  anrax
Aamxyynpar. ©6.x ¢peMMmunH butyyammH potop dnar
buTyyaTdan agmnxaH O6UTMMH UyBaa CaHaMCaprymrasp
AaMMKNX Toxnmonaona GpeMMmMNH CUHXPOHYNONA anaaa
vycH3. YyHuur Bit Stuffing rax 6a npouecc Hb 5
papaancaH  1-umnH apa HAIMAIAT O BUT HOIMHI. DH3 Hb
erergnuunr axnsn tercrenninH flag Tanbapaac anrax eruHe.



% 11.24 Bit stuffing and removal
Data sent

0001111111001111101000

Frame sent Stuffed i
Flag|Address|Control{ 000111110110011111001000 |FCS|Flag

Frame received
Flag|Address|Control{ 000111110110011111001000 |FCS|Flag

Unstuffed

0001111111001111101000
Data received




HDLC

High Level Data Link Control (HDLC)

NPOMOKON Hb andaazyu, anrdazoan2yu, 3086
odapaannaap, mauwi xypoar 0amACYVIIblH yeo
awuenaz0ana.@.x 313 Ho CYAHNCIIHUU
MOexXeePOMAUCYYOULIH Wy2aMblH Oymauy,
0260206./1 OAMA*CYYINbIH apable YOUPOaHua.

Point-to-Point, Multipoint



HDLC

HDLC oamacyynnoli 20pum.
- Normal Response Mode (NRM)
- Asynchronous Balanced Mode (ABM)



Normal Response Mode

In normal response mode (NRM), the station
configuration is unbalanced. We have one primary station
and multiple secondary stations. A primary station can
send commands; a secondary station can only respond.

Dedicated link: Point-to-Point Access

Point to point:

Secondary

<€

Responce



Asynchronous Balanced Mode

In asynchronous balanced mode (ABM), the
configuration is balanced. The link is point-to-point,
and each station can function as a primary and a
secondary.

Shared link: Multiple Access

Multipoint:

Secondary Secondary

Primary

Command

Responce Responce



HDLS frame-H aHrunan:

HDLC ¢perm Hb 3 Tepen bampaar: information frames (I-
frames), supervisory frames (S-frames), and unnumbered
frames (U-frames). 3arasp d¢perm 6o0nroH eep eep
MeCCEeXUNT AaMXKyynaxaa 3opuynaracaH bamaar.

I-frames —user data +control information-xaparnaryniH
ereranMnr Agamxkyyngar opemm 6a TYyyH [033p XAHANTbIH
M3A331/TMUT HIMXK aamxKyynaar(piggybacking).

S-frames are used only to transport control
information.

U-frames are reserved for system management.
YycryypunH erergen cynxsarasp HDLC Frame dopmartaap
barunargark 434, CY/XKI3HI3C  A34 CY/AXKI3  XOOPOHA
AamxurgaHa. Cy/XK33HMM 3aHrKMNaa pytep A33p dpenmumr
33031, XaaArnmr eepynex 3amaap AaMKUX YUTNINNAT
TOAO0PXONTHO



g HDLC dpelimuiin Tanbdapyyn

« Flag | Address | Control : User.
information

FCS | Flag | I-frame
« Flag | Address | Control | FCS | Flag | S-frame
« Flag | Address | Control I\I/Ianagerr}ent FCS | Flag | U-frame
information

Flag-8 out 01111110, 3x71551 62 TOTCroJIMINT UIPXUMITHY.

Address-(ppeliMuiiH OUMX TOXOOPOMIKUIH XasITUNUT aryyiaHa. l1byte — cyyJuiH OUT
1 6atina, 1-33¢ OJIOH OAUT — TYHABIH OANTYYIBIH TOTCrOUMAH OUT 0, XaMTUiH
cyynuiH out 1 Oaiina. Ethernet cymkas - Sender/Receiver Address

Control Hb 1 3cBa 2 byte 0aiix 6a flow/error control-a X3p3rIdarasH3.

Information Xa3parsruuiid ererajiniid Tanoap, Network TyBIIHHAI3C UPCOH MAKET

FCS Anpaa WwipyyJdATURH M3ARIJIIMNAT aryyscad tanoap, 2 3cBai 4 byte OaliHa.



l I-Frame

Flag | Address | Control Information FCS | Flag
o 2
N(S) N(R)

[-Frame

- N(S) no ppetimuun oapaannvin oyaap
- P/F =1 : Poll (Primary-to-Secondary)

Final (Secondary-to-Primary)
- N(R) ACK-uun ymea



l S-Frame-CoHnrox masrainrrai ARQ IIpOTOKONBIH 3apunM

Flag | Address | Control | FCS | Flag

P
1|0 7
Code N(R)

S-Frame

- Code: 00=RR 10 = RNR

0l = REJ 1l = SREJ
- P/F =1 : I-Frame-mau uxcun

- N(R) ACK, NACK-uun ymea



g U-Frame
N

Flag | Address | Control Mgmi. FCS | Flag
info.
P
U-Frame 111 /F
~— Code Code
Code Command Response
00 001 SNRM
11 011 SNRME
11 100 SABM DM
11 110 SABME
00 000 Ul Ul
00 110 UA
00 010 DISC RD
10 000 SIM RIM
00 100 UP
11 001 RSET
11 101 XID XID




Xycnzem 1 U-frame control command and response

SNRM
SNRME
SABM
SABME
UP

Ul

UA

RD
DISC
DM
RIM
SIM
RSET
XID
FRMR

Command/response

Meaning
Set normal response mode
Set normal response mode (extended)
Set asynchronous balanced mode
Set asynchronous balanced mode (extended)
Unnumbered poll
Unnumbered information
Unnumbered acknowledgment
Request disconnect
Disconnect
Disconnect mode
Request information mode
Set initialization mode
Reset
Exchange ID

Frame reject



AHxaapan TaBbcaHAa baapnanaa.
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