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Example of a Cisco Catalyst 4507R-E Layer 3 Switch
New Example: Cisco 4507R+E Layer 3
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https://www.cisco.com/c/en/us/products/switches/index.html

Tmir o
CcIsco Q a &:

L]

Switches

Our switches are constantly learning, constantly adapting, constantly protecting. Build a foundauuii o

E Switch Selector

extraordinary outcomes in your data center, core, or edge. This is the new era in intent-based ®e
networking.
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Cisco Switch
Selector - J

Campus and 3
Bt Suiiios Data Center Switches ‘

Quickly identify the right Cisco switch for your needs—whether you're acquiring a new switch or
upgrading an old one.
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csco  OWitch Selector - Campus and Branch

Are you purchasing
a new switch or

upgrading an old

one? )

‘ New Switch ‘

‘ Upgrade ‘

Cisco Campus and .
Start Over ‘ ‘ Branch Switches | Q Find a Local Reseller

Terms & Conditions | Privacy Statement | Cookie Policy | Trademarks
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asco Owitch Selector - Campus and Branch

Are you purchasing What's the purpose What are your What type of switch
a new switch or of the new switch? connectivity do you prefer? @
upgrading an old [ ] needs? @

one? @

. High Density
il | | e |
Medium Density
‘ Upgrade 1 Backbone ‘ (1/10/40 Gbps) ‘ Standalone ‘

Medium Density
(1/10 Gbps)

Baseline Switch Full-Featured Switch

Cisco Catalyst 4500E (Supervisor

8-F) Cisco Catalyst 9400 Series

MEYEPPEM-005

Issue date 17November2025 issue no:1l

https://manara.edu.sy




[

ojligJl

Example of a Cisco Catalyst 4507R-E Layer 3 Switch
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:(Modularity) gsbeall Laulbsg Jladl SKeadl Lelal Juands Llle 5 ypd Juwdlud! 48T oo Cisco Catalyst dlulew ani %*
Y) & 109 X X R y
A8 Lo s 8 A ldlail | alides po afSall s 3] ®
J

4507R/4507R-E: J3xl| dasg  %°

.(Chassis) Gdas JSea oo lJ.t:u’a i ez ASVyma
The 4507R-E switch is 50(H)x44(W)x32(D) cm and weights around 21 Kgrs.  °
Aealioddye Jlglias @

(S Blb JusgcuSySeeny "

(Modules) &8sy 2w Yiex| e giudg ™

By15¥ g gl (pe Wogud | (Supervisor Engines) 81, 4% &lus gl (L inses Lo L] .
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:(Supervisor Engine) (3|, &3l susg %
Sy Jaat Lotums (Redundancy) ,I,S5l Lealuas| <4507R JSea § (Slots) (wi=id s Jads  ®

Al § Aajo Ogule 250 ) oy puyes Jtaag «(Full-Duplex) &/culm>320 i yyed dase 6-F 1y %) bumg y3g5: Jlia @
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GBIC ¢g5 o £ (Uplink) scliadl Loyl ol ™
Lol iseiw] Sess(GigaBit Interface Converter)
Aslae !l cole d8lieS

OSeGBIC Slusg (o Aalises §lgil alisiwby ™

ol(Multimode) locd! Boumie Ll e Lo I

Cagh) S ge i (Single-mode) laoidl Lals
CAT5e/CAT6. il
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: (Supervisor Engine) (3|,&¥1 usg %*

G Luwgss 50 Lugsa 450 ols cMlioge

Cisco Supervisor Engine II-Plus - WS-X4013+ B:
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(Supervisor Engine): c3/, &3 g %°
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Example of a Cisco Catalyst 4507R-E Layer 3 Switch

(Supervisor Engine): 81 ,&¥1 5.9 X

Supervisor Engine Conne
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(Fan-tray) uspdl 2] %
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4

culmes 13410 48 230 5, (Line Card) boghs a3l %°
.PoE L3 a0
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.(Supervisor Engine 7L-E ) J8/,4| Lusg

.....
V..

ol 1daie 48 2o (WS-X4648-RJ45V+E) (line cards) bghs &lslay &6 ®
.PoE as

(bls 4200) 5yud; Wl Jumy ™
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:(Supervisor Engine) <3| ,4%1 a9 X

2G DRAM
Dual Core CPU
USB Ports’ * 244 ports 10/100/1000
SD Memory Card * 10 Gigabit Ethernet uplinks (via SFP+ optics) or
* four Gigabit Ethernet uplinks (via SFP optics)
Console and ?ﬂo(g';'::\k:; Pe ’"USB Type A is supporned
Management Port A 1GE with SFP USB Type B is not supported
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WS-X4648-RJ45V+E b glaset| ddllay **

* 10/100/1000 module (RJ-45).

* 48 ports.

e Capable of up to 30 Watts of inline
power per port on up to 24 ports
simultaneously

e ...andsoon
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SSFP 4R Lnj $GBIC 4R Lo
JLlaiwd/Jluydl Slas>gd oosleas SFP (Small Form-Factor Pluggable) g GBIC (Gigabit Interface Converter) {gEEY
.(Transceivers) aggall
A ol i E &5 (Hot-swappable) Jeiidd! oLt Jladud dyls z3 /I Slusg LeadlSy

DWDM g Fast Ethernet (FE) GBIC Jis (§y51 7w y8! 435 LeS (Fibre Channel g Gigabit Ethernet as 3sle GBIC WS D
&)1 GBIC...

.zJ| Fibre Channel... y Gigabit Ethernet g SONET (Synchronous Optical Network) pei Coaiad SFP &lusg Lol
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Many to One (Firewall) L1 ,luzxd! oi (Router) d>oll Jony ™

Public Network

E E Private—Access to ?L’J‘ﬁ ual;g_" A il éij"‘ s Ja.v.” g oo gu
NAT or PAT —r—— Loz ys ol (NAT) 4 il crolie daays f.‘..\:;ua' il g ™
One to One - -

~p E Lolel cuoliadl ¢ Jogmill (PAT)  J8LLI (pglic

Private—Public . - -
Visibility Needed onalesyi e dalallyg

Mo Translatmn

% Public
T
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Private and Public IP Addresses Are Used in the Enterprise Network

Enterprise Campus

Building
Access

S =2

Building
Distribution

1z

Campus
Core

R

X

Server Farm

—
Metwork
Management

= Private

-— Private

Enterprise Edge

E-Commerce

'

Database,

Application, | —
Web Servers

Site-to-site VPN

==

L

Public
Internet Connectivity
Public
. " Servers -—
| Public/Private
Remote Access/ :
VEN Translation
m % ~<—— Public/Private
WAN/MAN Public/Private

+— Public/Private

Private —

Enterprise
Branch

Al
i l‘\

Private

Enterprise
Data Center

Enterprise
Teleworker

—

e

& Aaladly duolid! cgliall aluziw! %
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Fixed-Length Versus Variable-Length Subnet Mask

FLSM 172.16.0.0/24

"fﬂﬁi. ""?1 =
. A' 172.16.1.0/24 Bl 172.16.3.0/24 . G'

172.16.2.0/24
VLSM 172.16.0.0/24
Co 5
A B 172.16.1.4/30 c

172.16.1.0/30 |

172.16.2.0/24
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IP Address Assignment in an Enterprise Network

Enterprise Campus

Building
Access

S5

Building
Distribution

a1z

Campus
Core

Gk

X

Server Farm

EE

Network
Management

~—[Dynamic

- Stafic

«— Static

=LA |QIP L gis puasal

Enterprise Edge

E-Commerce

v

Internet Connectivity

o

Remote Access/
VPN

£ B

WAN/MAN
Site-to-site VPN

—

vy

Iz
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Enterprise
Database, Branch
Application,
Web Servers &LL
LN
Static
Static J
Servers Dynamic
Enterprise
Data Center
=— Static/Dynamic E E E
Static r
Enterprise
Teleworker
Dynamic —— 5

N/
0‘0
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Example of Locating DHCP and DNS Servers in a Network

Enterprise Campus

Enterprise Edge

Iz

6)Liall
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Building E-Commerce Enterprise
Access Database, Branch
- Application,
D D 'y Web Servers j Alz,
e e 1N
Enternal
Building Internet Connectivity DNS
Distribution Static J
1 . “ Servers DHCP/
hils Internal DNS
pus Remote Access/ Enterprise
Core VEN Data Center
Intzrnal DNS/
e = |H58
WAMN/MAMN
Site-to-site VPN
Server Farm —
o
u < DHCP/ SP Premise Enterprise
F Internal DNS Teleworker
Network External =
Management DNS L DI

MU*Crr=rivi-uu >

:48&d! U515 DNS ¢ DHCP e.:‘g.& 24294
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Integrated Voice and Data Traffic in a Converged Network
Integrated IP Data & Voice WAN Link

\\ \. v Remote

_5 Location 5
Voice-enabled Router N ﬁf.’i
PBX
ﬂ / PSTN

Central

—E Location
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il plogeial IP e daslall ol ad) ae SLLed! Ja5g 4yl ly Adgeatl SHLaIWITU-T e jabo jleas H.323
UDP ye @slaell o] ciguall Jais Laiy [TCP J5Sg39, VoIP § SLLISLL @Sl ¥ 58559 19 2 ddeiwd

Audio or
Video
Call Control Audio Video Control  Control
G. 7 Txx H.26x
H225 | |oys RTCP | RAS
(Q.931) RTP
TCP UDP
IP
FR/ATM/Ethernet’PPP
30/04/2024
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AP e Badail! aslugll ol pessd Tylae SIP Ll

3i u).ﬁ)]a s LA;L((-!j L«‘OL.g.mg <UL ;L&.\! SIP J}Q
S

Jéja(Peer-to-Peer) aas-Jl-alas JeSgi90 ga  SIP
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issue no:1>e- ) ! https://manara.edu.sy

4

L ) 4

L)

4

o0

L)

4

o0

L)

4

.0

L)

4

0

L)



L7y

DLLL“J'
(CAC: Call Admission control) SUKL Jgu8  § oSl
VolP Network Without CAC No More
Locauon A _Call#2 _ Ba”d“ﬂdth Location B

; D) it piind (CAC) SUKL Jgud 3 oSutd]

‘—%_‘ g .Mps L&jﬁ\:ﬁa éé.})s éUa."
_Cal#s _/ 95 o 1308 (Al slue Ay (LET CAC Jyiis Al X

Call #3 Causes Poor Ouallty for All Calls
al It A~ g a:Lc!g\ 43.'\&1.“1‘)\]4}! u&o‘ 45-5-«-«." .b)‘j.a
VolIP Network With CAC pobore " ) “e s fa = e -
Location A &p Location B .(PSTN) ‘L&L’J‘ hﬂ-ﬂ-(‘-" 4&5—:9 J-.l'-ﬂ 4.\,3..\.3 M}}'ﬁ

-/ PBX

Call #3 PSTN Call #3

Call #3 Rerouted Off-net Keeping High
Quality of the Existing Voice Calls
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Before RTP Header Compression
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il Jas JgS g9y

Compressed Real-Time Transfer Protocol (cRTP)
149 3oz Lo a4 512 1 cubi40 (e Sigiall Silusg)s Jaigny s (CRTP) Logiyall Awaall raill Jas JoSo3gp

Bladdl (oye 3 Usxle

After RTP Header Compression

\/
0‘0

20 Bytes 8 Bytes 12 Bytes 20—160 Bytes 2 or 4 Bytes 20—160 Bytes
IP UDP RTP Payload Header Payload
~
Header
40 Bytes
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cRTP

@5) B dI avla‘.q.ﬁ‘ QBL&}" djj"ﬁ PCM @,a.q.d‘ Juaid| sale ‘a.\.z'i.w.). JL&"" :(Codec) J.fc)l‘ ilﬁ/f;fu
Frame Relay3 VolP ‘3 Q}AJ‘/?MS." Q‘JL&;! bas cldg sl e.\:d’.uj a4 @J)‘j} La.)j sti NED fu'“s""-jﬁ

Number of Calls on a
512-kbps Link (No
Payload Bandwidth | Bandwidth with | Compression/with

Codec Size (Bytes) | (kbps) cRTP (kbps) cRTP)

G.711 (64 kbps) 160 83 68 6/7

G.726 (32 kbps) | 60 57 36 8/14

G.726 (24 kbps) | 40 52 29 0/17

G.728 (16 kbps) | 40 35 19 14/26

G.729 (8 kbps) 20 26 11 19/46

G.723 (6.3 kbps) | 24 18 8 28/64

G.723 (5.3 kbps) | 20 17 7 30/73

Todod b e Wl b o

Todad d ba 1 1% o '

L] ILlnlJ-J'-i rma

[AS A RAL=]) u-\-dULSy

ATM

\/
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cRTP
aa¥ aldaall oAas 4
.20l 40 &5 IP/UDP/RTP ilusgys ™
uli4 612 JIIP/UDP/RTP olussgys (arlds cRTP cilusgys il o Sey ™

ol 6 Al dadall gy Cans ™
(g4adl gos) + (IP/UDP/RTP duagys) + (sldl dadall g ) = Ciguall Ay px> ™

Sgiadl Mge g/ 3a,dl by Juae =(PPS) aglidl § cigiall pjom sus ™
Al @ astl sue X Gigrall doj e = AU ST Al yope ®
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cRTP ;e Jlis

2ol 20 Layud sl A8l &geo Ugazmig CRTP ae (G.729) alaziwl U Jlie
Voice packet size = (Layer 2 header) + (IP/UDP/RTP header) + (voice payload)= 6+2+20=28 bytes.
* Voice packet size = 28 bytes * 8 bits= 224 bits.
Voice packets per second (pps) = codec bit rate/voice payload size=
(8-kbps codec bit rate)/(8 bits/byte * 20 bytes) = (8-kbps codecbit rate)/(160 bits) = 50 pps.

Bandwidth per call = voice packet size (224 bits) * 50 pps = 11.2 kbps.
Result: The G.729 call with cRTP requires 11.2 kbps of bandwidth. This value is rounded down to 11.
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(SRST) (Cisco Unified Survivable Remote Site Telephony ) 8uadl 281 golf (Lo UV alall dasl Il dousel! Gedzes
: Cisco e

SRST Sless e Ul Aol | Baellan ok Bead! a3l gkl § Siguall doeludl Sleaoll adatud WAN aSid Jlaaiaic ™

Dgsall desludl ol ol e SUIK bl ddlas 4955 pe popall I IP pe dasilill deusll 45 L) Cisco Unified SRST tiajf
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Inline Power Router
Cisco
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Communications
Voice Malil Manager
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Ciseo-Unified Voice-Enabled
Communications Router
Voiee Mail Manager

PSTN

Enterprise
Campus

Voice-Enabled
Houter

Remote
Location

IP Phones Managed
with the Central Cisco Unified
Communications Manager
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