Unit-5 Notes- Transport Layer

DESIGN ISSUES OF TRANSPORT LAYER:-

Transport layer is responsible for following issues:-
a) Accepting message segments from the application layer and to divide into packets.
b) End-to-End Delivery of the packet
c) Combining packets into message segment at receiver side.
d) Connection management.
In other words transport layer is responsible for two tasks:-

4 Transport and regulate the flow of information from source to destination, reliably and accurately.
P The end-to-end control:
D Sliding windows.
Sequencing numbers.
Acknowledgments.

Segmentation.
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Multiplexing.

DESIGN ISSUES OF SESSION LAYER:-

The session layer is level five of the seven level OSI model. It responds to service requests from the
presentation layer and issues service requests to the transport layer. the session layer provides the
mechanism for opening, closing and managing a session between end-user application processes, i.e. a
semi-permanent dialogue. Communication sessions consist of requests and responses that occur between
applications. Session layers are commonly used in application environments that make use of remote
procedure calls (RPCs).

An example of a session layer protocol X.225 or ISO 8327. In case of a connection loss this protocol may
try to recover the connection. If a connection is not used for a long period, the session layer protocol may
close it and re-open it. It provides for either full duplex or half-duplex operation and provides
synchronization points in the stream of exchanged messages. List of Session layer services:-

e Authentication
e Permissions
o Session restoration (checkpointng and recovery)

Authentication is the act of establishing or confirming something (or someone) as authentic, that is, that
claims made by or about the thing are true. This might involve confirming the identity of a person, the
origins of an artifact, or assuring that a computer program is a trusted one.

Permissions or Access control

One familiar use of authentication and authorization is access control. A computer system supposed to be
used only by those authorized must attempt to detect and exclude the unauthorized. Access to it is
therefore usually controlled by insisting on an authentication procedure to establish with some established
degree of confidence the identity of the user, thence granting those privileges as may be authorized to that
identity.
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In some cases, ease of access is balanced against the strictness of access checks. For example, the
credit card network does not require a personal identification number, and small transactions usually do
not even require a signature. The security of the system is maintained by limiting distribution of credit card
numbers, and by the threat of punishment for fraud.

Checkpoints

Session layer is responsible for creating several checkpoints, checkpoints are also treated as recovery
points i.e. in case of failure the system rollback to its previous checkpoint configuration or action.

REMOTE PROCEDURE CALL (RPC): -

Remote Procedure Call (RPC) provides a different paradigm for accessing network services. Instead of
accessing remote services by sending and receiving messages, a client invokes services by making a
local procedure call. The local procedure hides the details of the network communication. RPC is a
powerful technique for constructing distributed, client-server based applications. It is based on extending
the notion of conventional, or local procedure calling, so that the called procedure need not exist in the
same address space as the calling procedure. The two processes may be on the same system, or they
may be on different systems with a network connecting them. By using RPC, programmers of distributed
applications avoid the details of the interface with the network. The transport independence of RPC isolates
the application from the physical and logical elements of the data communications mechanism and allows
the application to use a variety of transports. There are 3 components on each side in case of RPC System

® a user program (client or server)
® 3 set of stub procedures

® RPC runtime support

Server program defines the server’s interface using an interface definition language (IDL).The IDL
specifies the names, parameters, and types for all client-callable server procedures.

A stub compiler reads the IDL and produces two stub procedures for each server procedure: a client-side
stub and a server-side stub

The server writer writes the server and links it with the server-side stubs; the client writes her program and
links it with the client-side stubs.

The stubs are responsible for managing all details of the remote communication between client and server.

A client-side stub is a procedure that looks to the client as if it were a callable server procedure.
e A server-side stub looks to the server as if it's a calling client.
e The client program thinks it is calling the server; in fact, it's calling the client stub.
e The server program thinks it's called by the client; in fact, it's called by the server stub.
e The stubs send messages to each other to make the RPC happen.

Binding:-

*Binding is the process of connecting the client and server

*The server, when it starts up, exports its interface, identifying itself to a network name server and telling
the local runtime its dispatcher address.

*The client, before issuing any calls, imports the server, which causes the RPC runtime to lookup the
server through the name service and contact the requested server to setup a connection.

*The import and export are explicit calls in the code.
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Marshalling:

*Marshalling is the packing of procedure parameters into a message packet.

*The RPC stubs call type-specific procedures to marshall (or unmarshall) all of the parameters to the call.
*On the client side, the client stub marshalls the parameters into the call packet; on the server side the
server stub unmarshalls the parameters in order to call the server’s procedure.

*On the return, the server stub marshalls return parameters into the return packet; the client stub
unmarshalls return parameters and returns to the client.

DESIGN ISSUES WITH PRESENTATION LAYER:-

The primary goal of this layer is to take care of the syntax and semantics of the information exchanged
between two communicating systems. Presentation layer takes care that the data is sent in such a way
that the receiver will understand the information(data) and will be able to use the data Languages (syntax)
can be different of the two communicating systems. Under this condition presentation layer plays a role
translator.

In order to make it possible for computers with different data representations to communicate, the data
structures to be exchanged can be defined in an abstract way. The presentation layer manages
these abstract data structures and allows higher-level data structures(eg: banking records), to be defined
and exchanged.

e To manage and maintain the Syntax and Semantics of the information transmitted.

e Encoding data in a standard agreed upon way. Eg: String, double, date, etc.

e Perform Standard Encoding on wire.

Functions of Presentation Layer

1. Translation: Before being transmitted, information in the form of characters and numbers should be
changed to bit streams. The presentation layer is responsible for interoperability between encoding
methods as different computers use different encoding methods. It translates data between the
formats the network requires and the format the computer.

2. Encryption: It carries out encryption at the transmitter and decryption at the receiver.

3. Compression: It carries out data compression to reduce the bandwidth of the data to be transmitted.
The primary role of Data compression is to reduce the number of bits to be transmitted. It is

important in transmitting multimedia such as audio, video, text etc.
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TCP-WINDOW MANAGEMENT SYSTEM:-
Windowing and Window Size: Window management in TCP is an important concept that ensures

reliability in packet delivery as well as reduce the wastage of time in waiting for the acknowledge after
each packet.

Window size: window size determines the amount of data that you can transmit before receiving an
acknowledgment. Sliding window refers to the fact that the window size is negotiated dynamically during
the TCP session.

1. Expectational acknowledgment means that the acknowledgment number refers to the octet that is
next expected
2. If the source receives no acknowledgment, it knows to retransmit at a slower rate.
The mechanism of the sliding window style may be understood easily with the help of below given

diagrams:
Sender Receiver
send 1
\ recewe 1
send ACK 2
receive ACK 2
send 2
\ P
send ACK 3
receive ACK 3
send 3
\ eceive 3
send ACK 4
receive ACK 4

Window size = 1

Sender Receiver
send 1
send 2 \
send2 \ receive 1
\ receive 2
receive 3
/ send ACK 4
receive ACK 4
send 4
send 5 \
send 6 \ receive 4
\ receive 5
receive 6
/ send ACK7
receive ACK 7

Window size = 3
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Sender Host Receiving Host

zend 1 —- receive 1
send 2 —— receive 2

send 3 + —FEEsis=—

-_ ACK 3 window size 2

send 3 —— receive 3
send 4 —— receive 4

send 5 + —teeeive-—

Ae— W \CK 5 window size 2

send 5 ﬁ- receive 3
send 6 —— receive 4
— ACK 7 window size 2

TCP Sequence and Acknowledgement

Source Destination | Sequence Acknowledgment
Port Port Number Numbers

| received #10.
Now send #11.

o o
Source Des. Seq. Ack.
1028 |23 |10 | 1 |...| =3 Source Des. Seq. Ack.
Source Des. Seq. Ack. -——— | 23 [1028] 1 |
1028 (23|11 | 2 |...| —»

DATA COMPRESSION TECHNIQUES:-

ST U U Ut Tifehar & R SaT facd &f &7 3 foam SITaT & ORIRT 35 STT &7 3TT6R & 81 ST & ol
S TN ST AT WTSel SIAWR Pl T 9 STt 81 ST HEINF T Ja a7 o1y I8 & fo 87 99 UdR &
ST T A focer o GRIGT X el & TR TR DR Hebcl 81 ST el BUES bR b [T TIFT cTiT TeNReH bl
TRIRT fRaT ST 81 SSTER0T & diR IR A4 S o1 & fandt off 1 Y Sreelie il & T gl T STewT-3TelT
ATSST T BIAT 8(10mb,5mb, 2.6mb) RRIRY fih & oo i & S SIS R Fahd 2

B dh1P &b UDhR
SCT B ST TbR BT 81T & o =T &:-
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1:-Lossless PFIM:- I8 HEUI fORIH ST P 3B BT 39 N TST IdT & RSy o Ser 6l &1 781 8t
& Lossless U PHEATT 2l ENCARGIGE] ?ff'g'?:ﬂﬁﬁ%q decompressed WW@H%H@W@WW
P Bl %W@HWWQ@@W@@‘?WW%ETW@@@?I loss less compression Uh
YhR DI data compression BT & S f& 211 & rato ¥ data @I compress Xl g
\‘:Iﬁ&ﬁé“ﬂ data @V loss less data compression algorithm B GRT compress BT & 3R fohR S S decompress
WW%HTW@W@ original data recover EIdT 81 I8 data compression text 3R data files EIﬁcompress
R &P o7 SUART fhaT ST & SN fob bank records , Whats App text message , text articles etc. 94 data
compression P text 3R data files BT Compress IR & foTu afell use ST ST & TP TE data compress
technique data ) decompress AT time original data & form ﬁwﬁ%wiﬁsﬂtechnique H DTS data
loss &l &l &

2:-Lossy ®FNLF:- 98 HUIE RR™ Ser $if & &t & Lossy PO FHEAal & AT &H
SERT decompressed PR IHD! IIUY el UT Hebcl & SHDI Heelld U 3T feb 5 ST 8HaN & {1 delete &1
ST 81 98 compression S data @7 loss BT & S lossy compression FEd & % &7 data @1
decompressed I time T PY 1T P data delete EESIGIR Lossy compression Udh high compression
ration BT & 11 b fopsd ofY data @1 50:1 & form ¥ compress @RaT & lossy compression ¥ data &1 compress
IR P 915 o decompress dXd & Acerd ST original form J AT g ar P data loss & ST & Aderd 6t
completely original data recover TEI BT uTaT® Lossy data compression Audio , video R image Gl compress
IR & foIT use T ST 8 lossy algorithm lossless algorithm & e qgd &l 3BT compression ration
BT & FIfP TE data &b size BT SITST compress TR T 81 T HEII BT TN SIS 0, i3 wd T1fthery
LRGN

PB SICT PEULF TD 1D
PO IRP SICT PN Tebei1ep b 13Teh A AT TAT & ST 3FeRIR TANT H TR ST &

o Null B I slich TU o AR DT Teh HUH PIS & 7T Reely v T & 31R I 918 U U=t
IRET STeTdT ST ST & fop S TORT fop v T B

« Run-length T T IR IT I H SITST AT DRI &b HINIST BT DIFURT IR T 81 5T ST IRae
BT TP HEIIF DTS J Reet™ AT SITaT & 3fiR bR S 918 aY 71T STeT ST & S 3 T & o fopaeit
IR a7 PRaex Ric gaTl

o PITE SAPIET: I Uep VAT ool §1clT & TGS a1 71 81 & S TaRTered & i AT T AT e &l
ISTERT & IR IR I AT fF The 3R He ST dRdeR ST IR-R 31T 21 376 S8 UR U Tl
STeT AU STy € St dRaeR Y SIS A_ & TRINT H 31T &

e Adaptive Human Encoding AR Lempel Ziv Algorithms: Y ANRYT TR-GR 37 dTel Iy
fop STTE R e Rige fSaamRY o7 TN el 81 S SIY ) Yew 31T & 3 fSaemt aruse 2l dreft STl
81 STeT P TR & fo1v R Riveew a1 I fearam_t < ) Sirelt & o7 & S=8 3 yar 9ot ST & b 5
PRI DI FSPIS B BT B B TR P T 597 [SFUART DT HHHT HIgel P AT B JRfT
YT ST &

80



LOSS COMPRESSION

LOSSLESS COMPRESSION

EXSI ddid § image compression F IS B

Siefd EXSI dqp-iiep § image compression ?ﬁﬁlﬁ’iﬁé

TPAM DT TFDBRI LM B TPAM QMHeT T8l 8l
T AB1D BT ST PR compress AT AT ~ o
. STafdh 39 Tebrileb I compress b T data T Hel
data S1eb J GUTH 37 GAFHTT FET T ST PGy S
el B 2
I8 TS & foTq TN fpT ST & ST et 3R

T8 QfteTcheT ob folq SURANT fehar STTelT & ST et 3R
QAT SCT o STy 3R Fe & Febel o

YA STT b sier 1g 3icR J&1ed ol PR Fepall
gl

sound 3R image compression & fou lossy
compression BT YN foAT ST 8

JEfh  Text compression & fAT lossless
compression T YN faT ST B

T et H 37fIep ST FHRNNIT AT ST HepdT 2

T et H P ST DI FHRIIT T ST FeheTT &

TP ISTERT & (I) Telephone system (ii) Video
CD

B ISR & (i) Fax machine (ii) Radio logical
image

DI application & — JPEG, GUI, MP3, MP4,
OGG, H-264, MKV, etc.

DT application & — RAW, BMP, PNG, WAV,
FLAC, ALAC etc.
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