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OSI Reference Model

® The OSI model describes how information or data makes its
way from’application programmes (such as: spreadsheets)
thro a network medium (such as wire) to another
application programme located on another network. = ' \

Application |—> Network Processes to Applications 0

@Presentation —> Data Representation ) U |

1 ‘\ﬂ Session =3 Interhost Communication 1
v 4

1 ()
1 Ej Transport |—> End-to-end Connections 4

0 A Ej Network —> Address and Best Path

\ DEj Data Link |—> Access to Media

/
Ej Physucal —> Binary Transmission
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OSI Reference Model

= The lower 4 layers (transport, network, data link and physical
—Layers4, 3, 2, and 1) are concerned with the flow of data
frgm end to’ end through the network. )

= The u]ﬁper four layers [SN
of / the  OSI 'model e —]
(applic‘ation, — Application
presentation and e T Presentation [T
session—Layers 7, 6 Session
and §) are orientated [[7CP Hoader | Upper Laye Data] Transport Segment
moie toward services
to thejapplications. [1\« PHosder | Daia

| ® A message begins at
the top 'application
0 ﬁ\y@r . and, moves
own' the OSI layers

1]
ade | pm.
| LLC Haader | Data Ich]

| MAC Header | Data Ircsl

ito ¢ the ' bottom 01011101010010000%0 | | Physical | ans
physical layer. /
NS 200, 0
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OSI Reference Model

i Application
® Data is ﬁmcapsulated with the
necessary /s protocol
information as it moves down
the Iayers before network
transit. 7

-

|

® Aslthe meséage descends, each
successive ' OSI model layer
adds a header to it.

® Al Oheader: is layer-specific ——
information ' that basically _Application
1 explains what functions the
l?yer carried out.
U o ivi '
# Gonversely, ‘at the receiving
A Sljlod, lﬁe‘ade‘i‘s are striped from

the message as it travels up

T

I

%

7

Upper Layer Data
TCP + Upper Layer Data

IP + TCP + Upper Layer Data

LLC Hdr + 1P + TCP + Upper
Layer Data
0101110101001000010

~ 4

[ s
igadt

User interface
Data formatting
Establish & maint connect
TCP - Accurate data
IP - Routers

MAC - Switches
Signals - Cables

the corresponding layers.
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OSI Reference Model

Sending Process

Application protocol
Application £r
Presentation protocol

Session protocol

Data-link

Actual data transmission path

Data we—p- Receiving Process

WSS — > o]
PH[AHDat o}
[ session | SH[PH [AH [ Data}—p-
Transport protocol TI-I
Network protocy uFHTSH]PH [AH [ Datal—p
WDHINH]THlSHlPHlAH[Data DT =

B'“—{DHINH]TH |SH]PH [4H [ Data[DT j=p=

x

Physical

s
Client B

|~ Physical Medium
Y

i

ECE Department-Unjversity of Baghdad Dr. Bilal Rabah

10/23/2018



OSI Reference Model. -

7 — Application ") (Software App Layer FTR, ATTR, )
Interface to end user. Interaction Directory urvig:s. ome;il. network mrsn;L:
i i icati management, file transfer, web es, . 3
directly with software application. i QGB by Pag TP, NFS
7 N abase access. S— T
6 — Presentation ) (Syntax/Semantics Layer m\\
Formats data to be “presented” Data translation, cc_:mpressbn. MPEG, GIF,
between application-layer entities. encryption/decryption, formatting. MIDI
PAN /
Y N .
5 — Session PP s Manag t ) ‘\
Manages connections bet y local ion ishment/teardown, file SQL. RPC,
transfer checkpoints, interactive login. NFS

and remote application.

o

7
4 — Transport 5
Ensures integrity of data £
transmission. (§’
I\ J
3 — Network h -
Determines how data gets §
from one host to another. a
1 - N’
e A
2 — Data Link
O Defines format of data on the §
network, w
I/
1 — Physical
Transmits raw bit stream 2z
over physical medium. S
-/

)

rEnd-eo-End Transport Services
Data segmentation, reliability,
multiplexing, connection-oriented, flow

\control, sequencing, error checking.

~ )
=== LR
TCP. UDP,
SPX, AppleTalk
p—

(Rouﬁng
Packets, subnetting. logical IP

4
(P, Px. 1cmP, )| 1

Frame traffic control, CRC error
checking, encapsulates packets, MAC
\addresses.

addressing, path determination, el'?apc:g: g'
\connectionless. e /) U
(vam:hlnu  Switches, )

Bridges. Frames,
PPP/SLIP,

\ Ethernet J
J y

(Cabling/Network Interface
Manages physical connections,
interpretation of bit stream into

\electrical signals

N
Binary
transmission, bit
rales, voltage 1 ]

levels, Hubs )
&

= Z

2
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TCP/IP Reference Model: -

0S| Model Y, A0V 4
0S| Reference Model TCP/IP Conceptual Layers
7 licati
ERpicesion | 7 | Application
Application [6 |Presentation Application
Layers
|4 | Transport |<——>| Transport
B — Network
Data Flow coieaich
| Layers [2] Datalink |<=—>| \oivork
[1] Physical ._k Interface
[ I1 Physical I
s 1 1 ! y .
\ y 0 Q.
ﬁ‘ Q : Uy 1 0:? f } 1 "v:‘ 7
: B
a0 - 0 ’ 0

i \
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TCPiIPﬂRefeg‘en—c.e Model- “: . 0

7 ¥ ISON \
00,77 , ; SESN OB

Network Layer (IP)
10 Handling of datagrams : routing and congestion 1

TT U 7o 10
f

Data Link Layer
Management of cost effective and reliable data delivery,
0 access to physical networks !
\ 4 Physical Layer 14 ﬂ
S Physical Media ok
Ny \ . i 4 "7. (] v 7 O .

ECE Department-University of Baghdad . Dr. Bilal Rabah

I‘EE;E Standards - -:c O

7 7 ¢ Q N

IEEE (I stltute Ofqmner Topic

802.1 Overview and architecture of LANs

Ele trlcaI 7. and [8022 1 | Logical link control

802.3 * | Ethernet

Elec{%o lcs Englneers) 802.4 1 | Token bus (was briefly used in manufacturing piants)

-

thq largest r‘pr()fessu)nal 802.5 Token ring (IBM's entry into the LAN world)

. 802.6 | | Dual queue dual bus (early metropolitan area network)
OI'g niﬁaﬁOh mn the 802.7 1 | Technical advisory group on broadband technologies
WO d . has' 0 a 802.8 1 | Technical advisory group on fiber optic technologies
! 802.9 1 | Isochronous LANS (for real-time applications)

stan ardlzatlon Zroup [so2.10 1 | virtual LANs and security

ﬂ,} e ClOpS standards 802.11* | Wireless LANs (WiFi)
802.12 1 | Demand priority (Hewlett-Packard's AnyLAN)

in the fclrga1 of electrical [s0z15 | Uniucky number, noboay wantea i

802.14 | | Cable modems (defunct: an industry consortium got there first)
engineerin . and
g e:e[r g v 802.15" | Personal area networks (Bluetooth, Zigbee)

1 C I‘l’lpll'[h'lg1 i IEEE,S 802 [802.16 | Broadbana wireless (WIMAX)

O rmtﬂ eﬂe n fins 332. :; Tnesmem packet ring
U : echnical advisory group on radio regulatory issues
standar‘dm\ed ma,ny klnds 802.19 Technical advisory group on coexistence of all these standards
(; f L AN S. X8 802.20 Mobile broadband wireless (similar to 802.16e)
\ ¢ 802.21 Media independent handoff (for roaming over technologies)
A0 AR 802.22 | Wireless regional area network
\) \ ¢ = 5 U U
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Measurements

* Itis also worth pointing out that for measuring memory, disk,
file, and database sizes, in common mdustry practlce, the
units haye slightly different meanings. -

* There, kiloo means 2710 (1024) rather than 10"3 (1000)
beeause memories are always a power of two.!Thus, a)1-KB
memory contains 1024 bytes, not 1000 bytes.

* Note also the capital “B” in that usage to mean “bytes” (units |

of nght bits), instead of a lowercase “b” that means “bits.”
Similarly, a 1-MB memory contains 220 (1,048,576) bytes, a 1-
GB memory contains 230 (1,073,741,824) bytes, and' a 11-’1‘1'B
.. - database contains 240 (1,099,511,627,776) bytes. : f
» %oWever, a 1-kbps communication line transmits ‘1000 bits
per secohd and a 10-Mbps LAN runs at 10,000,000 bltﬁ/sec

because these speeds are not powers of two. 1
) I("]
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