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Elements of Transport Protocols

* Addressing

* Connection Establishment

* Connection Release

* Flow Control and Buffering
*  Multiplexing

* Crash Recovery
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(a) b)

{a) Environment of the data link layer.
(h) Iinvirenment of the transport layer.
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TSAPs, NSAPs and transport connections.
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« Connection Establishment -
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How a user process in host | establishes a connection
W' h =Y s =] 1 5
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“# Connection FEstablishment (2)
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(a) I'PDUs may not enter the forbidden region.
(b) The resynchronization problem.
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Three protocol seenarios for establishing a connection using a
three-way handshake. CR denotes CONNLCTION REQULST.
(a) Normal operation,

(h) Old CONNECTION REQLUEST appearing out of nowhere.
(¢) Duplicate CONNECTION REQUEST and duplicate ACK.
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@  Connection Release
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Mo data are
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a disconnect
request
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A Connection Release (3)

T':_ 1"‘|-1-l
g
Haost 1 Hosl 2 Hest 1 Hast 2
Send DR [ b5 Send DA - oR
A e e
aed LR Send DA
oR +3lmitlimer pA + st limer
Reloasp |« Dot Aelzasa |=— "] s
carnaction connection .
L]
Send ACK K@L‘ :
ACK
Telease Serd ACK e .
z| - 8
oniezlion %ﬁ, (Tindsun
ralease
connggtion
ET) (&)
Four protocol scenarios for releasing a connection. (a) Normal case of a
three-way handshake. (b) final ACK lost.

11/1/2023 ELEMENTS OF TRANSPORT PROTOCOL /19ECT301 COMMUNICATION NETWORKS /E.CHRISTINA 9 I

DALLY/ECE/SNSCT



‘@ Connection Release (4) =
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(c) Response lost. (d) Response lost and subsequent DRs lost.
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gﬂ*« Flow Control and Buffering
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(a) Chained fixed-size buffers. (b) Chained variable-sized buffers.
(c) One large circular buffer per connection.
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Flow Control and Buffering (2) -
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5 A Massage = Comments
1 — < request 8 buffarss — # wants 8 bufers
2 — =agk =15, bl = -— E grants messages 0-3ony
3 — <saq =0, dala =mde — # hes 3 buffers ekt now
4 — <taq=1, diala =mis —= # hes 2 bulfers el now
b — <g@g=g, dala =mes LLE Massace loal but A thinks 1 has 1 (=it
B — cack=1,bu'=3» -_— E acknowledges 0 and 1, permis 2-4
T - <tef= 3, data = ma - A hgs 1 outfer el
i — =500 = 4, daia = md: — & hes 0 ouffers el and mast siop
g —-= <tEg= 2, dats = mas —= A timas ot and ratratsmis
. - zgek =4, bu' = = e Evenyhing azinowledgec, bul & still blogked
T = <ack =4, bu' = 1> M A may now send b
12 == <ack = 4, b = 2= — E lound & naw bullar samrewhen
No— <z = &, dala=m5= —— & hes 1 bufier 'alt
4 — <spq = 6, data = mBe — A js now bocked again
15 =— <agk = B, b’ = 0 — # [ sl blockad
G wen <ack=E.bu' = 4= -— Fotenfia deagiock
Dynamic buffer allocation. The arrows show the direction of
transmission. An ellipsis (...) indicates a lost TPDU.
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e Multiplexing

Transpon address

Metwork

~ address
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< Router inas

To routar
(a) {b}

(a) Upward multiplexing. (b) Downward multiplexing.
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o Crash Recovery

Strategy used by receiving hosl

. First ACK, then wrile e First write, then ACK =

Strategy used by

sending host AC(W) AWC  C{AW) C(WA) WAC  WC(A)
Always retransmil oK pue OK DK Dup our
Never retransmil LOST OK LOST LOST oK OK
Retransmit in S0 OK DuP LOST LOST DuUpP oK
Retransmit in 51 LOST OK OK OK oK DuUpP

QK = Protocol functions correctly

DUP = Protocol generales a duplicale message
LOST = Protocol loses a message

Different combinations of client and server strategy.
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