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Network Desigh Methodology
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Network Design Methodology

> throughput or network throughput is the average rate of successful message delivery
over a communication channel. This data may be delivered over a physical or logical link, or
pass through a certain network node. The throughput is usually measured in bits per second

(bit/s or bps), and sometimes in data packets per second or data packets per time slot
> In computer technology, throughput is the amount of work that a computer can do in a
given time period

> In data transmission, throughput is the amount of data moved successfully from one

place to another in a given time period
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Developing a LAN Topology in 3 stages
Aeliall §lolasrul 4S9 LY IEEE 802.3 s e 38101 el >
rasatll JJuS OSI 23 5as Jloazaly ellzg 4 adly mbled) by alall iolads 3 e llee 5S40 @y >

Routers Application

Layer 3 addressing Network Layer
Presentation
Session
Segment 1 Segment 2
Transport

LAN switches Data link Layer Network

Data-Link
Network media ~ Hub Physical
type, hubs, e o Physical Layer i
repeaters
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Layer 1 Design
Llaall >
Type of cabling to be used Jeatuss g S 3905 @
Twisted-pair cable &gzl z 1931 LS v
Coaxial cable ¢ gLl (S 4
Fiber optic cable & yal LIV LS v
Where to use each type 7 3ga5 S Jloriul @iies ol ™
Vertical runs gssec (sLy>/backbones 5,44 sgac 1SS Gradl ol Jlontul @2y v

Horizontal runs 23%) oLzl UTP Jlesiul @is v
Layout of cable &Il a5 ®
(How far each run must travel before being terminated?)Distance limitations &8lull 5448/590> @
Jo¥l aadall Llas oo SLall el s >
standards 2ol plall eI Sy pdy of ey >
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Physical Topologies

paiad g Star/extended Star Zausll Auazmilly ozl AaLpall Luaall e CONA jylan § 38 @z >
IEEE 802.3 s ¥ sLeas [izdgas
LAN @i 3 Lolosenaly Lokl ASY) Ll icuad! @

star topology

Extended star topology also called Tree topology
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StructurLé’:_cD]J Cabling

Aeamd) A 00 3S50 98 MDF 058G Laiyy Aassge dsams of deazs Lol LAN (35S5 5
S Jsb w3 ¥ ol Gy «Telecommunications outlet =¥Uas¥l daie/z s Jl Joadl dazs (0 @
3 m e patch cable (uosil!
90 m (ye iy ¥ oof cumy (HCC (£05 @l patch panel Juosill dxgd ] c¥lai¥) daia e ®

6m e dsse ¥ o cmy eswitch Judl ) HCC Juuosdll Aol (a ™

quk area HCC Uplink port
station cable /on switch

Telecommunications
outlet/wall plate
S—— Ppatch
cords/jumpers

WAN

90 m

Horizontal cable
Category 5 UTP

/HCC: Horizontal cross connect

Wiring Closet
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Designing the Layer 1 Topology 5% oj,u_,,

Cat 5 UTP or Cat 6 UTP JALll 3548 o Bzl Aanll (KA1 G >

e 200 m >
Catchment Area -
Application
Presentation
Session e
Transport
Network
Data-Link '[[j
Horizontal N
Physical
Y cabling A @
CATS5 UTP

MDE: Main Distribution Facility
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Ucategory 6 (CATS)
* Maximum length: about 100 m di
S 1-Blue
* Twisted wire core >
y S 2- Orange
* Electrical signals e
g
* RJ45 connectors ‘s ) S0
e
* Top data bandwidth: 1Gbps \\\\\ o G
I 4-Brown
LCATS: 100/1000 Mbps, 100 m
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Category o%@sted Pair

doal ~

: 1r = an

DSL (ISDN (sl Jl c¥lasyl
Token Ring LAN

10 Mbps Ethernetand 4 Jio A=l olSidly coginll olaghas
Mbps token-Ring LAN

I3 2§ Jeaiud¥y (16 Mbps Token Ring (3 Jeatus
100 Base-TX, 1000 Base-T, ATM: Jie ddoel | il enlaedas

100 Base-TX, 1000 Base-T, ATM :Jie adoel | Sl claedas
and Gigabit Ethernet

Aepudl Adle Ay yall Anjndl clagdas

10 Gigabit Ethernet (10G Base-T) es.s

Ultra Fast Ethernet ®

Full motion video ®

Halal) Aalat¥ liSy Auelially 2oyl ilindl ®

Up to 1 Mbps (1 MHz)
4 Mbps

16 Mbps

20 Mbps

100 Mbps
1000 Mbps (4 pair)

1000 Mbps

Up to 400 MHz (400 Mbps)
Up to 625 MHz

600-700 MHz (600 Mbps)
1.2 GHz in pairs with special

connector

CAT1
CAT 2

CAT 3

CAT 4

CATS5

CAT 5E

CAT6
CAT 6E

CAT7
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Extended Star Topology in a Multi-Building Campus

e S0 IDF 23Ls) oz (100m (e MDF I e 20Ludl i laie >
Lyams (a0 056 Lo Baley VEC MDF I JI IDF I o gy o1 U £y
MDF 3§ VCC J| IDF § VCC (1 Vertical cable g3gaall 1S3l 5oy ®

backbone (5,43 sgeall ;51 el pVCC ™
o 5t 3> doglall slaall Glyad /ST as5o (o pa) o T Hltel Grmy il e Bylie JSII OgSe - ™
(W sllne S Ragedl e o5

LI s e Aganed] pigs g IDF s MDF (i ol umy id (o0 AST az s of S @
4a) 3850 paad @Iy MDF Gaylo (pe WAN as JLas¥l 0% ®

ezt blics (i o 33 oSy 6l ((STIDF ,5T saay) ST (wiring closets) 480 ol /nililys 2aLal, >
multiple catchment Areas szl
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Extended Star Topology %Aulti-Building Campus
m -
Work area MDF ?"I' - ""
statign cable

Uplink

@2— WAN

Downlink
100m

Wall Plate

HCC Patches

N /1111
NG 00

Horizontal cable/ HCe VCC
Category 5 UTP
Vertical Cable

Multiple optical fiber

IDF HCC VCC

0 [0F

<—— Uplink
port
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Extended Star Topology multi-Building Campus
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200 m

| Catchment Area ‘
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Horizontal & Huby

Cabling

Vertica .
Cabllng £ _

200m ‘ ‘ 200m [
=

I/;

@
@ Vertical Cabling

Typically
Fiber-optic-media

| Catchment Area Catchment Area
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Layer’l Logical Documentation
1 2adall alill sl Blazy >
(exact location of MDF/IDF) MDF/IDF J 3.3, bb}z.ﬂ L]

Type/quantity of ) 4dslas¥l ST sue 4] 48Ls| IDFs s MDF oy uas I oOLST) 4aS /7 3905 @

(cable interconnecting MDF and IDFs, how many spare cables

(room locations & # of drops) Led laaull/ 5l sue/ca sl cilagngs @

(cable labels (Cable ID)) L&l cilsazma/all - ®

Lablaill cogliadl e e gl gl ¥ Lo 2adall alaill gadsall oL alasdll o Say >
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Layer 1 Logical ] ram & Cut Sheet
MDF
Location-Rm 203 WAN
Speed=XXX bps
12-strand fiber
(2 used, 10 spare)
Link speeds= 100 Mbps
IDF1 IDF2 IDF3
Location-Rm 215 Location-Rm 220 Location-Rm 222
Service area
Room-XXX-4 drops (2 used)
Room-ABC-5 drops (3 used)
B B " IDF1 to Rm 203 203-1 HCC1/port 13 Category 5 UTP Used
IDF1 to Rm 203 203-2 HCC1/p0rt 14 Category 5 UTP Not used
IDF1 IDF1 to Rm 203 203-3 HCC1/port 3 Category 5 UTP Not used
Location-Rm XXX 15F1 1o MDF IDF1-1 VCC1/port1  Multimode fiber Used
IDF1 to MDF IDF1-2 VCC1/port 2 Multimode fiber Used
20
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Characteristics of Cable Types

Data rate 10 Mbps 10 Mbps 100 Mbps 100 Mbps
Signaling method Baseband Baseband Baseband Baseband
Medium type Category 5 UTP Fiber-optic Category 5 UTP Multi-mode fiber

(two strands)

Maximum Iength 100 meters 2000 meters 100 meters 2000 meters

10BASE-T and 10BASE-FL — Standard Ethernet
100BASE-TX and 100BASE-FX — Fast Ethernet
1000BASE-TX and 1000BASE-FX — Gigabit Ethernet
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Layer 2 Design
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Common Layer 2 Devices
ﬁg;;?’rg Network e g
addressing Layer Bridges joucxll ™
Segment 1 Segment 2 LAN switches Llxll 25 a0l o e ®

e AN
LAN Data link
switches Layer Leadslss >

el ablio Jl pobadll c¥lme s gy @
microsegments

Physical
Layer

Al Jell diiey (bato Sl 3929 8> 330208V
full-duplex (Meazusg caezxll 33,k e diate
Lo pabias Juaz 18 ccommunications
J1 10 Mbps 5 szl ) 100 Mbps Slte) Aplide A& Zas Linlyely c¥Las¥l geus of Lasl ¥l oSay @
(d.o.l.” Slases
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Sizing Collision Domains

S 20 Ko hubs claazll Jleatals LAN e 2y § i diie JS3 Aasmell (e 0550 2
poliatll Jlme udis 055 ¢l LS 55¢2Y1
sae e daill Aoz (o ye et Abluy @iy ccagae S Azl (oye umdd @
Ol

2 5 palatll Jlme w0556 < polidl sldte capine JSI 055 > 2t LAN e 2o 3 5
pobadll Jlee B> @ cfull duplex ga Lyl oS D> 39
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Sizing CoIIi%VDomains

D Eﬂ
==
HOLIE 10 Mbps

Hub A: Collision domain=24 hosts

Bandwidth average=100 Mbps/24 hosts=4.167 Mbps host
Hub B: Collision domain=8 hosts

Bandwidth average=100 Mbps/8 hosts=12.5 Mbps host
Hub C: Collision domain=24 hosts

Bandwidth average=10 Mbps/24 hosts=0.4167 Mbps host
Hub D: Collision domain=8 hosts

= — 1

t
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Determining the Number of Cable Runs and Drops
e Logaall byl dazad Jills ((ulaell Bas) Joe Aakaie JSI 0ladl oLby> s >
Ad gty adled) oldlaztl
D9 { VSRR W PPy (- PUPS [RWEEE JCH 1N [NV ITPC IR o
$10 Mbps de yull ol 3 J8Ldl sue 2l ®
$100 Mbps e el 15 d3Lll sae b ®
s e e 535 Lo 1a Sl § oty it J] (aliatl) Cxigul] e sale ™
Capan ¥ WSl A adl
1S Calao ell3 (Slg Joe it J) b IS Jhaty o 5o JUll Jdl - ®
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Determining the Numb‘%\&%able Runs and Drops
deola

Aulialdl
Work area MDF o A— ]
statign cable Uplink

Wall Plate q /
100 Mbps ports s - -
' 7 WAN

10 Mbps ports \

HCC Patches Dovalglink
1
// /111 \ m
10 Mbps _O _O_ ‘O
Horizontal cable/ Ve
Category 5 UTP HCC
100 Mbps ———>] Vertical Cable

Multiple optical fiber

Horizontal cable
Category 5 UTP IDF HCC VCC

N

< Uplink port
10 Mbps ports P P

Wall Plate

Work area 10 Mbps 100 Mbps ports
station cable
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Migrating a Network from 10Mbps to 100Mbps

Layoell nye 3305 Latie Slewe 05Siwcd <10/100 NICs aSead! § Jeall illazms S ellas Loaie >

e 100 Mbps daie | HCC Jgos3g 100 Mbps 5,45 93 )}T 2ezmay &a.gx.“ B e "

Jud
ey sl MDF ] IDF (50 100 Mbps ey 93 431 VCC 28La) (oS Uil A3Ls) ™

IDF Juwe e 200 Mbps
100 Mbps J| Jlaw¥| 4o JCAI1 & 5ol Lglasel cns @
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Migrating a Network f _AWOMbps to 100Mbps
deal o
aali_oll
Work area FA—— ]
statiqn cable DR /Up"“k
Wall Plate q :
100 Mb
: \ PS — WAN
. 10 Mbps )
3m )\ HCC Patches Dolvgglmk
m
10 Mbps 90m // /111 \
Horizontal cable - -O -O——O
Category 5 UTP vee
— = [ HCC
— 100 Mbps Vertical Cable
Multiple fiber optic
=
— IDF HCC vCC
—
!\E%l 100 Mbps HHH)
N\
() (e
EEE
, ‘ W 10 Mbps l«——— Uplink port
— Setes 100 Mbps
= e
30
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Layer 3 Design
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Common L‘af)';ér 3 Devices

Routers oaslie e Tolezel Talare Al quudt) Sz sl olusial gz, >
Layer 3 Network ‘ (1P cpaslic) 2RI Azl
addressing Layer <= )
Segment]/ Yegmentz AST o cnsilind cnadode dogll oy o Sas @
LAN > Data link . L. . . .
switches i Layer broadcast ple Sy Jlre o e glada S 05S:
H O 8ydiles Ll aS > do gl da gy > «domain
Physical ple co ISy uly @I USAdL abolall sda
Layer
&N NN Sk o Byl pbalallsda 0S5 of oSy ®
<I<IJ Bnly 1P AS ) 455 S of Aalisalp

(61 JLas!) WAN c¥lasl daf oo Dollas dasll 05 ®
Slumall gl ) Slailly Raliies Ak Juse S podiy cdzsll (18 Loy @3 (a5 oniSeds JSAdl e >
S}H‘)U
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Routers Provide St%ﬁre to a Network

Gl
' Routing Table
EO

131.108.3.0

131.108.1.0
El

N = £l 131.108.1.0
131.108.2.0 | l@ E2 131.108.2.0
131.108.3.0 [

&
Ao 4850s 254 J) aSad) A5 oy B caniall e 38s SN cne P

Logical Address PhysicalNetwork Devices i -

®  First 10 addresses for router ports
x.x.x.1-x.x.x.10 Router, LAN, and WAN ports B Next 10 reserved for LAN switches
XXX 11-xx.x.20 LAN switches ®  Next 10 for Enterprise servers
x.x.x.271-x.x.x.30 Enterprise servers : E:;ta?r? df::i:g’r?:]tgsrt(s)u pservers
xx.x.31-x.x.x.40 Workgroup servers
XX X41-x.x.x.254 Hosts T-‘-”' SAS BdBan A8 hy [ Lliag ™
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