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Data link Control 

Агуулга: 
• Су̛̜̦̏̐ тү̛̹̦̜̏ п̬отоколууд 

• Framing: 

– Character-Oriented Protocols 

– Bit-Oriented Protocols 

• HDLC frames 

• Protocols-HDLC, LSP, NCP, PAP, CHAP, 

 



Су̛̜̏̐н тү̏шн̛̜ протоколууд 

Су̛̜̦̏̐ тү̛̹̦̜̏ п̬отокол̼̐ 2 ̬̐уппд ̸̌̏ 

ү̙̾̚ ̍ол̦о: 

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: 

Э̦̾ п̬отоколууд ̦̽ ̥оде̥ ̛̹̌̐л̵̌̌д 

̵̬̾̾̐л̾̐дд̾̐ п̬отоколууд ̥̀. 

-X MODEM 

-Y MODEM 

-Z MODEM 

-BLAST 

-KERMIT  

 



X MODEM: 
Э̦̾ п̬отокол ̦̽ ко̥п̽̀те̬ теле̴о̦ ̹у̥̐̌ 
̵оё̬̼̦ ̵оо̬о̦д ̴̜̌л д̥̙̌уул̵̌̌д 
̵̬̾̾̐л̾̐д̦̾̾.  

 

 

 

Тол̐о̜̦ ̥̾д̾̾лл̛̜̦ ̵̛̦̜̾ ̜̍̌т ̦̽ 
д̬̌̌̌лл̼̦ ду̬̼̐̌̌̐ ̌̐уулд̌̐ ̍̌ ̴̜̌л 
д̥̙̌уул̌л ̭̌̌т̵̌ үед Cancel signal (CAN)-̐ 
д̥̙̌уулд̌ .̐ 

Header SON Data 128 bytes CRC 

1 byte 2 byte 



Y MODEM: 

Э̦̾ п̬отокол ̦̽ Х Modem п̬отоколто̜ ̌д̛л 

үү̬̾̐т̜̾ ̸ д̵̬̌̌̌ үү̬̬̐̾̾̾̾ ́л̐̌̌т̜̌.  

-оло̦ тоо̦̼ ̴̜̌лууд̼̐ ̦̦̾̐̾ ̬̾̾̐̚ ̶̬̬̾̾̐̾̾̐̾̾̚ 

д̥̙̌уулд̌̐ 

-Ө̐ө̐дл̛̜̦ т̌л̬̍̌ ̦̽ 1024byte ̵̥̙̾̾̾т̜̾. 

-ITU-T CRC 16 ̸̬̌̐̌л̌л̬̌̌ ̌лд̌̌̐ ̹̌л̐̌д̌̐ 

Z MODEM: 

Э̦̾ п̬отокол ̦̽ Х Modem, Y Modem 

п̬отоколууд̼̦ ̦̾̐д̾л ̥̀.  

 

 

 



BLAST-Blocked Asynchronous Transmission: 

Э̦̾ ̦̽ full duplex п̬отокол ̍̌ ө̐ө̐дл̛̜̦ 

у̬̭̐̌л̼̐ ̵̵̦́̌д̌̌ Sliding Window ̬̼̌̐̐ 

̛̹̌̐л̌д̌ .̐  

KERMIT: 

Э̦̾ ̦̽ ̴̜̌л д̥̙̌уул̵̌ п̬отокол ̍ө̐өөд Х 

modem п̬отоколто̜ ̌д̛л̬̌̌ д̥̙̌уул̸̌̐ ө̐ө̐дөл 

д̥̙̌уул̵̭̌̌̌ ө̥̦ө NAK ̵̛̬̌у̐ ̵үл̙̾̾ ̜̍̌д̌̐ 

̸̛̬̥̌̚т̜̌. 

 



Synchronous Protocols: 

С̵̛̦̬о̦ п̬отоколууд ̦̽ LAN, MAN, WAN 
те̵̦оло̛̐уд̌д ̵̬̾̾̐л̾̐дд̾ .̐ Эд̬̐̾̾ п̬отоколууд 
̦̽ ̵оё̬ ̛̦̌̐л̌лд ̵у̏̌̌̐дд̌ .̐ 

Ху̭̦̏̽̌ өө̸̬лө̐ддө̐ ̴̬е̛̜̥̜̦ ̵̾л̾л, 
тө̭̐̐өл̛̜̦ ̛̍т̛̜̐ тодо̵̬о̜л̙ ө̐ө̵̛̜̦ тулд 
доо̵̬ ̬̌̐ууд̼̐ ̛̹̌̐л̦̌̌: 
1. Character-Oriented Protocols -т̥̾д̾̐т̬̾̾ ̦̽ 

̵̾л̬̙̍̾үүл̵̾ ̬̌̐̌ ̥̌̚ (PPP). 

2. ʦit-oriented protocol -̛̍т̬̾̾ ̦̽ ̵̾л̬̙̍̾үүл̵̾ 
̬̌̐̌ ̥̌̚ (HDLC, LCP, NCP, PAP, CHAP)  

 

 



Character-Oriented Protocols 
Сharacter-oriented protocol ̦̽ 8 ̛̍т̛̜̦ у̬тт̜̬̌̐̌̌ 
ө̐ө̐дл̛̜̐ ASCII кодоо̬ ̵у̛̬̙̏̐̌ 8 т̥̾д̾̐т ̍ол̐о̦ 
д̥̙̌уулд̌ .̐  
Э̦̾ 8 т̥̾д̾̐т ̦̽ ̴̬е̛̜̥̜̦ тол̐о̜̦ ̥̾д̾̾л̾л, ̵̾ 
үү̭̐үү̬ ̍̌ ̵үл̦̾̾ ̌̏уу̬̼̦ ̵̌́̐ ̍у̭̌д ̵̦́̌лт̼̦ 
̥̾д̾̾л̾л, ̌лд̌̌ ̵̦́̌лт̼̦ ̥̾д̾̾л̾л, ̌лд̌̌ ̛л̬үүл̾лт 
̍̌ ̭̌̌̚лт̼̦ ̦̥̾̾лт ̛̍т ̬̭̾̐̾̾̚ то̐то̦о.  
Н̾̐ ̴̬е̜̥ д̛̬̜̦̌̌̌̐ ̴̬е̜̥̭̾̾ ́л̐̌̐д̵̌ ̵̥̙̾̾̾ ̦̽ 8-
bit (1-byte) ̵̜̍̌ ̍̌ flag т̌л̬̍̌т ̦̽ ̵̾л̾л̛̜̦ ̍̌ 
тө̭̐̐өл̛̜̦ 1,1 ̴̬е̛̜̥̜̐ ̦̥̙̾ 8 ̍ол̐одо .̐ 
Э̦̾ ̴л̌̐ т̌л̬̼̦̍̌ ̥̾д̾̾лл̛̜̦ ту̭л̥̙̌т̜̬̌̐̌̌ ту̭̜̐̌ 
т̥̾д̾̐т̛̜̦ п̬отокол ̦̽ ̴̬е̛̜̥̜̦ ̵̾л̾л тө̭̐̐өл̛̜̦ 
̛̍т̛̜̐ ́л̦̐̌ т̦̙̌̽ д̥̙̌уулд̌ .̐ 



Bit-Oriented Protocols 
Bit-oriented protocol ̦̽ ̴̬е̛̜̥̜̐ text, graphic, audio 
video  тө̬лөө̬ ̦̽ ̵̭̾̾̐ ̍үл̾̐ ̍ол̐о̦ ̶̍̌̐л̵̌ ̍̌ 
̵̛̦̐̾д̾̾ д̾̾д тү̹̦̭̏̾̾ ̛̬̭̦̾  ө̐ө̐длүүд ̦̽ 
д̬̌̌̌лл̬̌̌̌̌ д̛̥̙̌̐д̙̌ trailer ̥̾д̾̾л̾лт̜̾ ̛̬д̾ .̐  

Э̦̾ п̬отокол̼̦ ү̦д̭̦̾ үү̬̾̐ ̦̽ 8-bit-̛̜̦ у̬тт̜̌ 
ту̭̜̐̌ ̬̌̐̏̌̚(PATERN)-01111110 ̛̹̌̐л̭̦̬̌̌̌ тооло̵ 
тө̵өө̬ө̥̙ ̵̾л̾л тө̭̐̐өл̛̜̦ ̛̍т̛̜̐ ́л̦̐̌ 
д̥̙̌уулд̌ .̐ Ө.̵ ̴̬е̛̜̥̜̦ ̛̍түүд̛̜̦ дото̬ ̴л̌̐ 
̛̍түүдт̜̾ ̌д̛л̵̦̌ ̛̍т̛̜̦ ̶у̏̌̌ ̭̦̥̭̬̌̌̌̐ү̜̬̐̾̾ 
д̵̛̥̙̌ то̵̛олдолд ̴̬е̛̜̥̜̦ ̵̛̭̦̬о̸̦лолд ̌лд̌̌ 
үү̭̦̾. Үү̛̦̜̐ Bit Stuffing ̵̐̾ ̍̌ п̬о̶е̭̭ ̦̽ 5 
д̬̌̌̌л̭̦̌   1-̛̜̦ ̬̌д ̦̥̾̾лт 0 ̛̍т ̦̥̦̾̾. Э̦̾ ̦̽ 
ө̐ө̐дл̛̜̐ ̵̾л̾л тө̭̐̐өл̛̜̦ flag т̌л̬̭̍̌̌̌ ́л̙̐̌ ө̦̐ө. 

 

 



11.24    Bit stuffing and removal 



HDLC 

High Level Data Link Control (HDLC) 

ɩɪɨɬɨɤɨɥ ɧɶ ɚɥɞɚɚɝүɣ, ɚɥɞɚɝɞɚɥɝүɣ, ɡΫɜ 
ɞɚɪɚɚɥɥɚɚɪ, ɦɚш ɯɭɪɞɚɧ ɞɚɦɠɭɭɥɥɵɧ үɟɞ 

ɚшɢɝɥɚɝɞɚɧɚ.Ϊ.ɯ ɷɧɷ ɧɶ ɫүɥɠɷɷɧɢɣ 
ɬΫɯΫΫɪΫɦɠүүɞɢɣɧ шɭɝɚɦɵɧ ɛүɬɷɰ, 

ΫɝΫɝɞΫɥ ɞɚɦɠɭɭɥɥɵɧ ɚɪɝɵɝ ɭɞɢɪɞɚɧɚ. 

Point-to-Point, Multipoint 



HDLC 

HDLC ɞɚɦɠɭɭɥɥɵɧ ɝɨɪɢɦ:  
- 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: 
                                    

Responce 

Secondary 

Command 

Primary 



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-̦ ̛̦̌̐л̌л: 
HDLC ̴̬е̜̥ ̦̽ 3 тө̬өл ̜̍̌д̌̐: information frames (I-
frames), supervisory frames (S-frames), and unnumbered 
frames (U-frames). Эд̬̐̾̾ ̴̬е̜̥ ̍ол̐о̦ өө̬ өө̬ 
̥е̭̭е̛̙̜̐ д̥̙̌уул̵̌̌д ̚о̛̬ул̌̐д̭̦̌ ̜̍̌д̌ .̐ 

 I-frames –user data +control information-̵̬̾̾̐л̸̛̜̦̾̐ 
ө̐ө̐дл̛̜̐ д̥̙̌уулд̌̐ ̴̬е̜̥ ̍̌ түү̦ д̬̾̾ ̵̦́̌лт̼̦ 
̥̾д̾̾лл̛̜̐ ̦̥̙̾ д̥̙̌уулд̌̐(piggybacking).  

 S-frames are used only to transport control 
information.  

 U-frames are reserved for system management. 
Үү̭̐үү̛̬̜̦ ө̐ө̐дөл ̭үл̙̬̾̾̐̾̾ HDLC Frame ̴о̬̥̌т̬̌̌ 
̶̍̌̐л̌̐д̙̌ д̾д ̭үл̙̦̭̾̾̾̾ д̾д ̭үл̙̾̾ ̵оо̬о̦д 
д̛̥̙̌̐д̦̌̌. Сүл̛̙̦̜̾̾ ̛̦̌̐̚л̌̌ ̬уте̬ д̬̾̾ ̴̬е̛̜̥̜̐ 
̌̚д̌л̙, ̵̛̜̌́̐̐ өө̸̬лө̵ ̥̬̌̌̌̚ д̵̛̥̙̌ ̸̛̐л̾л̛̜̐ 
тодо̵̬о̜л̦о 



    HDLC ɮɪɟɣɦɢɣɧ ɬɚɥɛɚɪɭɭɞ 

Flag-8 ɛɢɬ 01111110, ɷɯɥɷɥ ɛɚ ɬөɝɫɝөɥɢɣɝ ɢɥɷɪɯɢɣɥɧɷ. 

Address-ɮɪɟɣɦɢɣɧ ɨɱɢɯ ɬөɯөөɪөɦɠɢɣɧ ɯɚяɝɢɣɝ ɚɝɭɭɥɧɚ.  1byte – ɫүүɥɢɣɧ ɛɢɬ 
1 ɛɚɣɧɚ, 1-ɷɷɫ ɨɥɨɧ ɛɚɣɬ – ɞɭɧɞɵɧ ɛɚɣɬɭɭɞɵɧ ɬөɝɫɝөɥɢɣɧ ɛɢɬ 0, ɯɚɦɝɢɣɧ 
ɫүүɥɢɣɧ ɛɢɬ 1 ɛɚɣɧɚ. Ethernet ɫүɥɠɷɷ - Sender/Receiver Address 

Control ɧɶ 1 ɷɫɜɷɥ 2 byte ɛɚɣɯ ɛɚ flow/error control-ɞ ɯɷɪɷɝɥɷɝɞɷɧɷ. 

Information Хɷɪɷɝɥɷɝɱɢɣɧ өɝөɝɞɥɢɣɧ ɬɚɥɛɚɪ, Network ɬүɜɲɢɧɷɷɫ ɢɪɫɷɧ ɩɚɤɟɬ 

FCS Аɥɞɚɚ ɢɥɪүүɥɷɥɬɢɣɧ ɦɷɞɷɷɥɥɢɣɝ ɚɝɭɭɥɫɚɧ ɬɚɥɛɚɪ, 2 ɷɫɜɷɥ 4 byte ɛɚɣɧɚ. 



    I-Frame 

I-Frame 

- N(S) ɧɶ ɮɪɟɣɦɢɣɧ ɞɚɪɚɚɥɥɵɧ ɞɭɝɚɚɪ 

- P/F =1 : Poll (Primary-to-Secondary) 

   Final (Secondary-to-Primary) 

- N(R) АCK-ɢɣɧ ɭɬɝɚ 



S-Frame-Сɨɧɝɨɯ ɞɚɜɬɚɥɬɬɚɣ ARQ ɩɪɨɬɨɤɨɥɵɧ ɡɚɪɱɢɦ 

S-Frame 

- Code : 00 = RR  10 = RNR 

   01 = REJ 11 = SREJ 

- P/F =1 : I-Frame-ɬɷɣ ɢɠɢɥ 

- N(R) АCK, NACK-ɢɣɧ ɭɬɝɚ 



U-Frame 

U-Frame 



Хүɫɧɷɝɬ 1  U-frame control command and response 

Command/response Meaning 

SNRM Set normal response mode 

SNRME Set normal response mode (extended) 

SABM Set asynchronous balanced mode 

SABME Set asynchronous balanced mode (extended) 

UP Unnumbered poll 

UI Unnumbered information 

UA Unnumbered acknowledgment 

RD Request disconnect 

DISC Disconnect 

DM Disconnect mode 

RIM Request information mode 

SIM Set initialization mode 

RSET Reset 

XID Exchange ID 

FRMR Frame reject 



ʤ̵̦̬̌̌̌л т̭̦̌̏̽̌д ̬̍̌́л̌л̌̌. 
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