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Bandwidth

Why bandwidth is important:

 Bandwidth is limited by physics and technology
Bandwidth is not free

Bandwidth requirements are growing at a rapid rate
Bandwidth is critical to network performance



Measuring Bandwidth

Unit of Bandwidth  Abbreviation  Equivalence

Bits per second bps 1 bps = fundamental unit of bandwidth
Kilobits persecond ~ kbps 1 kbps =~1,000 bps - 10° bps

Megabits per second ~ Mops { Mops = ~1,000,000 bps = 10 bps
Gigabits persecond ~ Gtps f Ghps =~1,000,000,000 bps = 10° bys
Terabls per second | Thps  Thips =1,000,000,000,000 bps = 10" bys
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1 Gbps = 1,000,000,000 bps = 10 bps Ghps Wl i salasa

1 Tbps = 1,000,000,000,000 bps = 10'% bps Tbps LU b el s
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185 m 10 Mbps
(418, 1S, . 10BASE2 Ethernet)
500 m 10 Mbps f‘Ji 90 43s yLis bL:JJﬂ-Jl dats €
(a5  10BASE2 Ethernet)
100 m 10 Mbps L“m'w'iﬂ(mp);m;#mﬁg#
(10BASE-T Ethemet)
100 m 100 Mbps Lol 250l o (UTP) goma jui Jyio a5 S
(100BASE-TX Ethernet)
100 m 1000 Mbps wslall Lall o (UTP) pama jud Jgihe (gang) JS

 (1000BASE-TX Etheret)
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100 Mbps
o i (100BASE-FX Ethernet)
220 m 1000 Mbps (62.5/125 ) § Lia W Ssaias 24l g B 23S

(1000BASE-SX Ethernet)
550 m 1000 Mbps (50125 a) g Lus g¥1 sa0ks L5 pes Ll 23S

(1000BASE-SX Ethernet)
5000 m 1000 Mbps (9/125 ) g oVl Lyalal 45 e L 3L

(1000BASE-LX Ethernet)
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@il @gladl Typical User WAN Service
56 kbps = 0.056 Mbps al,a Yl Modem
128 kbps to 6.1 Mbps = Skl ans e Jlaadly, ol 0 DSL
0.128 Mbps to 6.1 Mbps Sl Jlae ¥y 23,3V
128 kbps = 0.128 Mbps WY 0038 5 YiaaY Maad, 53 ISDN
pIEPY o oes o)k S
56 kbps to 44.736 Mbps a3 il aaladl Frame Relay
(U.S.) or 34.368 Mbps 3 (ot sallfspinl o
‘urope) = 0.056 Mbps to 43 45 gall (WANS) Lol oIl =I5
44.736 Mbps (U.S.) or
34.368 Mbps (Europe)
1.544 Mbps SV LS T1
2.048 Mbps <Y1 5L E1
44.736 Mbps >SY SLLEH T3
34.368 Mbps S sl E3
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91.840 Mbps Phone companies; Data-Comm | STS-1 (OC-1)
company backbones

155.52 Mbps Phone companies; Data-Comm STM-1
company backbones

155.251 Mbps Phone companies; Data-Comm  STS-3 (OC-3)
company backbones

466.56 Mbps Phone companies; Data-Comm STM-3
company backbones

2.488320 Gbps Phone companies; Data-Comm | STS-48 (OC-48)

company backbones
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