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Dtz Ling Control Protocols

"Great and enlightened one," said Ten-teh,
as soon as his stupor was lifted, "has this
person delivered his message competently, for
his mind was still a seared vision of snow and
sand and perchance his tongue has stumbled?"

"Bend your earsto thewall," replied the
Emperor, "and be assured.”

—Kal Lung's Golden Hours, Earnest Bramah



Dzaral Ling Control Protocols
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1ized layer of logic avove Priysical

to rmanage excnange of data over a link

frarne syncnronization
flow control

error conirol
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rlow Control

ersure ser JrIJrU eriiity does not overwnelrn
recelving entity
0y oraventing ouffer overflow
influsnced oy:
transrnission trmne
* tirne taxen to ermit all oits into mediurn
orogageton tirne
° tirme for 2 oit to traverse tnhe link

assurne nere no errors out varying delays



Mocdzal of Frame Transmisslor)

Source Destination Source Destination
RIwmed \ R \
Frame 1 Frame 1
Bre 2 \ s, \*/
Frame 2
Frame 3 \ . E s ra \
Frame 4 \ Frame 3 B ok \‘ Frame 3
Frame 4 Garbled
frame
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(a) Error-free transmission (k) Transmission with

losses and errors
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Slicing Windows Flow Corirol

allows multiole nurnoered frarmes 0 o2 in transit
receiver nas ouffer W long

transrnitier sends up to YW irarmes without ACK
ACr Includes nurnoer of nexi frarne expeciad

sequence nurmnoer is vounded oy size of field (k)
frarmes are nurnoersd rmodulo 2~
giving rmeue window size of uo to 247
recelver carn ack frarnss witnout r)@rmi"rir.]ng
furtner transrnission (FReceive Not Heady)
rust send a norral acknowledge to resurne

It nave full-cuolex link, can olggyoacik ACKS
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Slicinig Wincdow Dizigrarr)

Frames buffered

until acknowledged
L —— Window of frames

Frames already transmitted that may be transmitted
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Frame Window shrinks from Window expands

sequence Last frame  Last frame trailing edge as from leading edge

number acknowledged transmitted frames are sent as ACKs are received

(a) Sender’'s perspective
Window of frames
Frames already received that may be accepted

F

see| 0 | 1 | 21314 |5]|6|T7101]2|3|4]|5]6]|7 |ses
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Window shrinks from Window expands

Last frame  Last i:rn.me trailing edge as from leading edge
acknowledged  received frames are recelved as ACKs are sent

{b) Keceiver's perspective
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=rror Corntrol

clatection and corraection of errors sucr s
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Stoo i Walt

source transmits single frarne
wellt for ACH
if recelved frame darnaged, discard It
transrnitier nas tirnsout
if no ACrCwitnin tirneout, retransrnit
it ACrC darnaged,transmitter will not recognize it
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receive geis two copies of frarme
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Go B Ji J\J

sacl or) JllrImJ window
]‘f no error, ACrC as usuel
Use window to ¢ *on"rrol nurnoer of
outstarnding frarnes
If error, reply witn rejectior
disc

Srror

(D

ircl tnat frarne and all future frarnas unill
frﬁlme rec elved correcily

tre LS
'frarr 12 ar I |l su



Go sBack N - rlandling

Dzarneaged Frarme
error in frarne | so receiver rejects frarme j
transrnitter retransrnits frarmes frorn |
Lost Frarre
frarne | lost and e]'fr.her
° transenitier sends -+
out of seq and rejects frarrw j

° oriransrnitter tirnes out ar

sat wricn recelver

trainsrolttar tnern retransm]ts 'fra res frormn |



Go ek N - rlandling

lzitive, so next ack () meay arrive
oefore transrnitiaer 't]me out on frarme |

ITtranseitter tirnes out, It sends acik witn P olt set
carl oe repeatad o numoer of tirnes oefore 2 reset
orocedure iz initiated

Darnaged Hejectior
reject f
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or darnaged frarme is lost
acd a3 Tor lost frarne wnern transrnitter tirnes oyt



rinirnizes reiransmission
receliver rmust rmaintain large enougn ouffer
rmore cornole logic in transrnitier
233 widely used
r

satellite links witn long propagator
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Timeout
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discarded by
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Timeout
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buffered by
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rlign Level Data Linsg Cornirol

(HDLC)

an irnportant data ling control protocol
specifled as 150 53009, |50 4555
station tyopes:
Prirnary - conirols operation of link
Secondary - under control of prirnary statior
Cornoined - issues cornmands and responses
link configurations
Unoalanced - orirnary, multiole secondary
Balanced - 2 comoined stations

U1



riDLC Transiaer Mocdas

Norrnal Resoonse Mode (NRIV)
unoalanced confly, orirnary initiates transf

\
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used on rnulti-droo lines, eg nost -+ terrminals
ASYIICNronous Bal nced Mode (ABM)

ozlainced confiy, eitner station initiaites transrnission,
nas no oolling over hee o, widzly used

Asyncnronous resoonse Mode (ARM)

unoalanced confiy, secondary rmay initiate transrnit
witnout oerrnission frorm orirnary, rarely used
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rlIDLC Fragmneae Strucelra

SYNCNronous "rrﬂnsm] sion of frarnes

single frarne forrat used
Flag | Address| Control Information FCS Flag
4+—3—»-a—8—» 43 or 16 »-e—variable -t 16 or 32— -4—8—»

bits extendable

(a) Frame format
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rlag Flelds and it StLUffng

delirnit frarne ait votn ends witn 0717171717110 seq

recelver nurnts for flag sequence to syncrironize

Ol Jzumru used to avoid confusion witn data
containing flag seq DI 1771 I 10

If SJ)(Eh amrl seven'th olts 71, sender iz indicating aoort

Original Pattern:
111111111111011111101111110

After bit-stuffing
1111101111101101111101011111010



Aclelrass Flald

icdlentifies secondary station that sent or will
receive frarne

ey oe exiendad to rmultioles of 7 oits
LSE indicates If is the last ociet (1) or not (0)
|

a2ll ones address 117117171711 13 oroadcast

/

1 2 3 4 5 6 7 & 9 1011 12 13 14 15 16 Bn

0] [ o] .es [

(b) Extended Address Field



e

Cornirol Flald

different for rlmeremr frarne tyoe
nforration - data transrnitiec I to user (next layer uo)

* Flow and error control oiggyoa

<ad on inforrmettion frarnes

supern JJor/ ArCQ) whnen olggyoack not used
Unnurnoered - supolernentary link conirol

,\_

first 71-2 1

I: Information
5: Supervisory

L: Unnumbered

Ol C

-

of conirol f

izld iclentify frare tyos

MN(5) = Send sequence numbser

NiR) = Receive sequence number
5 = Supervisory lunction bits
M = Unnumbered flunction bits

P/F = Poll/final bit

1 2 3 5 7 8
0 N(S) P/¥ N(R)

1| 0 S P/F N(R)

1] 1 M P/F M

(c) 8-bit conirol field format



Coritrol rleld
use of Poll/Final oit deoends on context
irn cornrmand frarne s P oit set 107 to solicit (ooll)
resoonse frorn geer
in resoonse frarme is F olt set to 7 to indicaie
resoonse o soliciiing cornrnard
seq nurnoer usually 3 oits

. N Ilr . " [ ) "l"a
21N exiend o 8 oliy
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1S SNown oalow

1 2 3 - | 5 (V] T 5 ) 1 11 12 13 14 15 16
Information | 0 N(S) Pml N(R)

Supervisory | 1| 0[ s | o] o of o [ew| NR)

(d) 16-bit control field format



Informzetion & FCS Flalds

Inforrnation rFleld
In inforrnatiion and sorme unnurnoerad frarmes
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LUsed for error datectorn
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riIDLC Ooaratlorn
consists of excnarnges of inforrmaition,
suoervisory and unnuroered frarnes

nzlve inree oneses

°© oy eliner side, sst mode & se(
Itz1 frainsfer
* witn flow and srror control

ror)

* using votin | & S-frames (R, RN, REJ, SR

|

Oy

disconnect
* wnen ready or fault noted



(a) Link setup and disconnect
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(b) Two-way data exchanpge
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{¢) Busy condition
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{d) Reject recovery
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(e) Timeout recovery
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introcluced need for data link protocols
flow conirol

2rror corlirol

FIDLC



