V=64kb/sV=384kb/sV=1536kb/s200.0015535%1454%461%200.016441%1765%577%1000.0018957%1869%577%1000.0110467%2077%577%Bandwidth Limit156266Dmax (ms)LmaxN.U.N.U.N.U.NmaxNmaxNmax

NumberofStreams

0246810121400.511.522.533.5

Data Traffic (Mb/s)Burst size 1 kbyteBurst size 10 kbyte

V=384 kb/s, Dmax=20 ms, Lmax=0.1%

NumberofStreams

02468101214161800.511.522.533.5

Data Traffic (Mb/s)Burst size 10 kbyteBurst size 1 kbyte

V=384 kb/s, Dmax=100 ms, Lmax=0.1%

NumberofStreams0123400.511.522.533.5

Data Traffic (Mb/s)Burst size 10 kbyteBurst size 1kbyte

V=1536 kb/s, Dmax=20 ms, Lmax=0.1%

Data Traffic (Mb/s)

Burst size 10 kbyteBurst size 1 kbyte

V=1536 kb/s, Dmax=100 ms, Lmax=0.1%

N.U.NmaxN.U.NmaxN.U.NmaxV=64kb/sV=384kb/sV=1536kb/s200.0015535%1454%461%200.016441%1765%577%1000.0018957%1869%577%1000.0110467%2077%577%Bandwidth Limit156266Dmax (ms)LmaxN.U.N.U.NmaxNmaxV=384kb/sV=1536kb/s10Base-T100Base-T16020553%61%69%79%66%75%75%138180260655280%494943

Number of0510152025303540450510152025303540450Streams

V=1536kb/s, Dmax=20ms, Lmax=0.00110 kbytesBurst sizeBurst size100 kbytesBurst size1 kbyteData Traffic (Mb/s) Number of051015202530354045051015202530354045050

V=1536kb/s, Dmax=100ms, Lmax=0.1%StreamsBurst size100 kbytesBurst size10 kbytesBurst size1 kbyteData traffic (Mb/s)

IIIIInn+1n+2n+3n+4GlitchPacketLoss

D_{max} g_{max} N_{max} (susie) N_{max} (miss america) N_{max} (table tennis) (ms) (per min.) 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 20 0.1 0 0 0 0 0 0 1 0 0 0 0 0 0 60 0.1 11 (42%) 4 (61%) 11 (42%) 4 (61 %) 6 (23%) 2 (30%) 1 13 (50%) 5 (77%) 13 (50%) 5 (77%) 10 (38%) 3 (46%) 100 0.1 13 (50%) 5 (77%) 13 (50%) 5 (77%) 12 (46%) 4 (61%) 1 17 (65%) 5 (77%) 17 (65%) 5 ( 77%) 17 (65%) 5 (77%) 250 0.1 18 (69%) 5 (77%) 18 (69%) 5 (77%) 17 (65%) 5 (77%) 1 20 (77%) 5 (77%) 20 (77%) 5 ( 77%) 19 (73%) 5 (77%) 500 0.1 19 (73%) 5 (77%) 19 (73%) 5 (77%) 19 (73%) 5 (77%) 1 20 (77%) 5 (77%) 20 (77%) 5 ( 77%) 20 (73%) 5 (77%) Bandwidth limit 26 6 26 6 26 6

D_{max} g_{max} N_{max} (susie) N_{max} (miss america) N_{max} (table tennis) (ms) (per min.) 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 20 0.1 9 (36%) 4 (61%) 9 (36%) 4 (61 %) 8 (31%) 4 (61%) 1 12 (46%) 4 (61%) 12 (46%) 4 (61%) 12 (46%) 4 (61%) 60 0.1 14 (54%) 4 (61%) 14 (54%) 4 (61 %) 14 (54%) 4 (61%) 1 16 (61%) 5 (77%) 16 (61%) 5 (77%) 16 (61%) 5 (77%) 100 0.1 15 (58%) 5 (77%) 15 (58%) 5 (77%) 15 (58%) 5 (77%) 1 18 (69%) 5 (77%) 18 (69%) 5 ( 77%) 18 (69%) 5 (77%) 250 0.1 19 (73%) 5 (77%) 19 (73%) 5 (77%) 19 (73%) 5 (77%) 1 20 (77%) 5 (77%) 20 (77%) 5 ( 77%) 20 (77%) 5 (77%) 500 0.1 19 (73%) 5 (77%) 19 (73%) 5 (77%) 19 (73%) 5 (77%) 1 20 (77%) 5 (77%) 20 (77%) 5 ( 77%) 20 (77%) 5 (77%) Bandwidth limit 26 6 26 6 26 6

D_{max} g_{max} N_{max} (susie) N_{max} (miss america) N_{max} (table tennis) (ms) (per min.) 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 20 0.1 0 0 0 0 0 0 1 0 0 0 0 0 0 60 0.1 140 (54%) 40 (61%) 141 (54%) 40 (6 1%) 136 (52%) 38 (58%) 1 151 (58%) 42 (65%) 151 (58%) 42 (65%) 145 (56%) 41 (67%) 100 0.1 168 (65%) 42 (65%) 168 (65%) 42 (65%) 168 (65%) 42 (65%) 1 185 (71%) 47 (72%) 185 (71%) 47 (72%) 185 (71%) 47 (72%) 250 0.1 168 (65%) 42 (65%) 168 (65%) 42 (65%) 168 (65%) 42 (65%) 1 185 (71%) 47 (72%) 185 (71%) 47 (72%) 185 (71%) 47 (72%) Bandwidth limit 260 65 260 65 260 65

D_{max} g_{max} N_{max} (susie) N_{max} (miss america) N_{max} (table tennis) (ms) (per min.) 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 384 kb/s 1536 kb/s 20 0.1 118 (45%) 31 (47%) 118 (45%) 31 (4 7%) 115 (44%) 30 (46%) 1 135 (52%) 35 (54%) 135 (52%) 35 (54%) 134 (51%) 35 (54%) 60 0.1 167 (64%) 42 (65%) 167 (64%) 42 (65%) 167 (64%) 42 (65%) 1 186 (71%) 46 (71%) 186 (71%) 46 (71%) 186 (71%) 46 (71%) 100 0.1 172 (66%) 43 (66%) 172 (66%) 43 (66%) 172 (66%) 43 (66%) 1 190 (73%) 48 (74%) 190 (73%) 48 (74%) 190 (73%) 48 (74%) 250 0.1 172 (66%) 43 (66%) 172 (66%) 43 (66%) 172 (66%) 43 (66%) 1 190 (73%) 48 (74%) 190 (73%) 48 (74%) 190 (73%) 48 (74%) Bandwidth limit 260 65 260 65 260 65

012345678910110 susie, V=384Kb/s, Dmax=60ms, Bmax/V=50ms, g<=0.1, W=10Mb/sNon-bursty data(Md = 1kbyte)Bursty data(Md = 10 kbytes)Gd (Mb/s)0.511.522.53Nmax

0123456789101112131415161700.511.522.53

Nmax

Gd (Mb/s)(Md=1 kbyte)(Md=10 kbytes)Non-bursty dataBursty data susie, V=384Kb/s, Dmax=100ms, Bmax/V=50ms, g<=1 (per min.), W=10Mb/s

020406080100120140051015202530

Nmax

Gd (Mb/s)Non-bursty data(Md=1 kbyte)Bursty data(Md = 10kbytes)Bursty data(Md=100 kbytes) susie, V=384 kb/s, Dmax=60ms, Bmax/V=50ms, g<=0.1, W=100Mb/s

020406080100120140160180200051015202530

Nmax

Gd (Mb/s)Non-bursty data(Md = 1 kbyte)Bursty data(Md = 10 kbytes)Bursty data(Md = 100 kbytes) susie, V=384 kb/s, Dmax=100ms, Bmax/V=50ms, g<=1 (per min), W=100Mb/s

10BaseT Hub

10Base5 segment10Base2 or

Ethernet Switch

Ethernet SwitchHigh-Speed Link. . . .. . . .

10100110100101001000Tree, 3-port bridgesTandem

Required Subnet Throughput (Mb/s)

Number of Segments

Number of 1.5 Mb/s MPEG streamsTree, 4-port bridgesFDDI backboneSwitching hub32-port8-port16-port

80% external traffic

50% external traffic

20% external traffic100

Number of Video-Capable Users in the Campus NetworkBackbone Capacity100 Gb/s10 Gb/s1 Gb/s100 Mb/s10 Mb/s1,00010,000400 Mb/s1.59 Gb/s1.984 Mb/s streams