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2 10M= F CHel EAR—155 ATM RoutersE 0| 831t01 2} 2t 2| 2 slotoll Fast Ethernet port, ATM OC3(155
Mbps) port, ATM DS3(44.736 Mbps) port, ATM E1(2.048 Mbps) port & TDM E1(2.048 Mbps) portS ZZH5H04
back—to—back2Z A S 2A0| LSt no—loss UDP throughput A& ZIHE AJHEHCE

ECt AMet LHE2 TTA SHOIX| NEHASMHEIA All/els 2o AFZnRAUME FIISHY| Hi2to)

(asynchronous transfer mode) Router (22H

(http://www.tta.or.kr/fileDB/It_network/networkResult/ £ &= 2 2 2k —02—131— 0| A& pdf).

1. e TDM E1(2.048 Mbps) card®] thFsh QIEjslo] A
= Alesih
TTA@ESA A7 EH3]) /M E A D AlE
Fo] A-IA| A~ B = (www.eastelsystems.com) 7} Table 1. Information of the DUT
Al& 2 E] 3k AlE t)AHd]) (DUT: device under Model name EAR-155
test) EAR—155 ATM (asynchronous transfer S/W version 1.0
mode) Router?] i 3|7l (or Z&l%) A=& HIW version 10

No—loss Throughput®ll th3h A3 483l c)
A8l t)akdn) = sluke] Fast Ethernet porte} 3
M) B sloto. g2 A= o] 9lom, 4 slotoll=
1 port Fast Ethernet card, 1 port ATM OC3(155
Mbps) card, 1 port ATM DS3(44.736 Mbps)
card, 4 port ATM E1(2.048 Mbps) card 2! 2 port
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ot

el

TTA/MEA AN DA = Fo] AEA A =7}
Ao AlY gl EAR-155 ATM

Router?] No—loss UDP (user datagram protocol)
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Throughputel] th3t Al &S Figure 13}
Al =g akelnt.

2 A= F tl¢] EAR—-155 ATM Routers
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3.1 FAST ETHERNET-TO-FAST
ETHERNET VIA ONE E1 CISCO
HDLC TDM LINK

Figure 29]|&= Cisco HDLC (high level data link
control) E1(2.048 Mbps) linkE &3t 43 no—
loss throughput& ©]=4 <1 Hthzte] ME&= 1}
el aL Qltt. Figure 25 &3l & 5 91%%°] EAR—
155+ Fast Ethernet—to—Fast Ethernet Via One
E1 CISCO HDLC Link - elA 2& &3] A7)
o tiste] 95% ©1742] ¥E2 no—loss Throughput
= Alggh

3.2 FAST ETHERNET-TO-FAST
ETHERNET VIA ONE E1 ATM
UBR LINK

Figure 3°l+= ATM E1(2.048 Mbps, 1.920
Mbps for data transfer) UBR (unspecified bit
rate) linkE &3t W& no—loss throughput< ©]
=40 At ME-gx Yeha §ltk EAR—
155+ Fast Ethernet—to—Fast Ethernet Via One
E1 ATM UBR Link #7ellA BE Z#]] 2719
tiate] 99% ©]42] 2 no—loss ThroughputS
A3ttt 53] 1,024 bytes o] US| o
A= o] 221 A 2] 100%°] 3lldsh= no—
loss Throughput< A &3t}

100% 94.78% 95.70%

80%

60%

40%

Percentage of Theoretical Max.

20%

0%
64 128 256

Bi-directional No-loss UDP Packet Throughput
Fast Ethernet-to-Fast Ethernet Via One E1 Cisco HDLC Link

96.86%

96.46%

512 1,024 1,280 1,518

Packet Sizes (Bytes)

Source: TTA/Network Test Center, August 2002

97.62% 98.01% 98.22%

Figure 2
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99:73% 99:93%

100%

80%

60%

40%

Percentage of Theoretical Max.
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0%
64 128 256

Source: TTA/Network Test Center, August 2002

Bi-directional No-loss UDP Packet Throughput
Fast Ethernet-to-Fast Ethernet ViaOne E1 ATM UBR Link

99:76%  ~100%

99.60%

512 1,024 1,280 1,518
Packet Sizes (Bytes)

100% 100%

Figure 3

3.3 FAST ETHERNET-TO-FAST
ETHERNET VIA ONE DS3 ATM
UBR LINK

Figure 4°]+ ATM DS3(44.736 Mbps,
44,209,632 bps for ATM cell transfer, direct cell
mapping) UBR linkE %3 WaF no—loss
throughputs ©] 22?1 Huojzte] WE-&= YR
aL Utk Figure 45 &3l = 4 30%°] EAR-155
+ Fast Ethernet—to—Fast Ethernet Via One DS3
ATM UBR Link #7384 64—, 128— 256—byte
2z}l =7l tisiAl= 22 o] &4<1 H ]9
24.97%, 36.96%, 73.82%°l a3t no—loss
Throughput2 A 3-3tt}h. 18] 11, 512 bytes 0|42
zZHd F71e] tiske] 99% ©]7d2] =2 no—loss
Throughput-2 A&},

3.4 FAST ETHERNET-TO-FAST
ETHERNET VIA ONE OC3 ATM
UBR LINK

Figure 5°ll== ATM OC3 UBR linkE &3t o
&k aggregate no—loss throughputs Ye 1 )
t}. Figure 55 &3 £ 4 31x°] EAR—-155+
Fast Ethernet—to—Fast Ethernet Via One OC3
ATM UBR Link $7d14] 1,024bytes ©]/d2] sz
1 A7]e) diste] §18 Fast Ethernet E&E 2]
95% o1& Al < vk 1elal 64—, 128—
256—, 512—byte Z& 4 Z 7]l dalAl= 242+ ¢
2 Fast Ethernet E#]3 2] 8.85%, 15.2%,
28.21%, 53.4%°l dshz EdTS AT 5 3
=
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Bi-directional No-loss UDP Packet Throughput
Fast Ethernet-to-Fast Ethernet ViaOne DS3 ATM UBR Link
99,905t 005 L 00/ 005/
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> 8% 7352
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©
=  60%
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ey
|_
S 40% 86.96%%
©
§’ imera)
g 20%

0%
64 128 256 512 1,024 1,280 1,518
Packet Sizes(Bytes)

Source: TTA/Network Test Center, August 2002 Figure 4

Bi-directioanl No-loss Aggregate UDP Packet Throughput
Fast Ethernet-to-Fast Ethernet Via One OC3 ATM UBR Link

250
21697 22012 22053

200 199.98 200

194.2i¢

@
=
o)
2
5 150
o
<
D
3 114.84
= 100 104.79
2
g 6201
D
2 w0 5642
32.66
22:33180:41
17.69
0
64 128 256 512 1,024 1,280 1518
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@ Fast Ethernet Throughput @ OC3 ATM Throughput

Source: TTA/Network Test Center, August 2002 Figure 5
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3.5 FAST ETHERNET-TO-FAST
ETHERNET VIA ONE FAST
ETHERNET LINK

Fast Ethernet linkE &3t <%U3F no—loss
throughputel] thet A3 4 3= Figure 6 Yl
St Figure 65 &l & 5 5] EAR—156+=
Fast Ethernet—to—Fast Ethernet Via One Fast
Ethernet Link H3°lA 64—, 128— 256—, 512—
byte 2@} 710l thalix= 22} o] &2l Hoh
k2] 12.08%, 21.34%, 38.44%, 70.05%°1 323}
+ no—loss Throughput2 A|&3%ch 283 1,024
bytes ©]°42] ZH|d A 7]l tste] 99% ©]/d2] =
2 no—loss Throughput2 A3t}

3.6 MAXIMUM PPS THROUGHPUT
AND MAXIMUM BPS
THROUGHPUT

EAR—-155 ATM Router?] #t] pps(packets
per second) Throughput< Fast Ethernet—to—
Fast Ethernet Via One Fast Ethernet Link -7 <]
A 25 5 9)on], 25 3605070 UDP 9%1&
A e = Uik ol AR e A1 128
byteso]t}. 18] Htl bps(bits per second)
Throughput< Fast Ethernet—to—Fast Ethernet
Via One OC3 ATM UBR Link 74 1,518
bytes?] Z|Yd = 7]l thall 220,530,000bpse] A
=

100%

80%

60%

40%

Percentage of Theoretical Max.

2. 3070

20% 12°08%

0%
64 128 256

Source: TTA/Network Test Center, August 2002

Bi-directional No-loss UDP Packet Throughput
Fast Ethernet-to-Fast Ethernet Via One Fast Ethernet Link

o:05%

512 1,024 1,280 1,518

Packet Sizes (Bytes)

99.99%  100% 100%

Figure 6
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YEYI | Eof - (F) Mu ti- i o]  TTA Verified ¢1Z &
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O - TTATAEATA HEYINBME HEATHuNEEY YT
HEEH - TTA TAEO T4 EYINBME UEAIZHATE 2T

o

o ot
B |

TTAGH=EESMNI|283])= 20024 108 8Y M(http://www.lgcable.co.kn) 2| Multi— ink 0] (Z&H:
UTP CAT.5 4P 2 5C—HFBT, UTP CAT.5 4P 5C—HFBT)0|| Cistod MsSAIES £ast0] TTA Verified Q1S M (TTA—

=
TTAE Mz TVAE Y Ol MZSE ARED of o std  O|F AMZ0f CHet Frame oss Rate A|@E
#HEtRS | 2 UM = A= I AR, I A" U ARHZ2E ATHSICE

=

2ot RtMet LIS 2 TTA SHOIX| AIEASMHI A AE/QS 222 NEEURUME HIAIsHI| Histht

(http://www tta.or kr/fileDB/It_network/networkResult/Z| 5= & 2 2k —02—151— A pdf).
1. & AlEdld 191 UTP CAT.5 4P 2 5C—HFBT:=
VA &% o] 4@ A &UTP o]
FRP A7 Ed3 (TTA) = HL A 2 ol A §UTP o = 34% o]
(http://www.lgcable.co.kr) ©] A8 2] %] &+ Multi— ola, Alg 4 291 UTP CAT.5 4P 5C—
Link © ( 1 Deldsld @TV o HFBT= TV Al &% o 3} <A &
o Ql7bEl Al ¢ QYo Qg o] o] o  UIP o =744 ol el

Frame Loss RateS 5733} t}.

1. 2. A1
2% 3: 1 UTP CAT.5 4P 2 5C—HFBT
TR T44: UTP for data, UTP for phone, B Aol A A3t Test Bed= 71 3 2tk
) Coa ial for TV B oAl 45 A @72 Spirent
0[: 100m . -
S 5 UTP CAT.5 4P 5C—HFBT CommunicationsAF2] SmartBits SMB—600¢]]
M”22 | M UTP for data, Coa ial for TV LAN—-3301A TeraMetrics ModuleS & &} A}
Ol: 100m g3, €& ZTE o]F SmartWindow
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VA &= o] ¥y}d 4 {UTP
o] o Al RI7FSER] & el A
olg] A1 & UTP ©] of 100 Mbits/sec?]

2 64-bytes TH Y Alo]|=E = ILTFE
S 8AIZF o] Q17150 Frame Loss Rates =74
sHATt.

I3 TV AL k| Al o <1
ZFsk Zdeelld ol 41 & UTP <] ] 100
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T YT EdFS 8ARE o) Q17FSte] Frame
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1 =2 rame o ate
Frame si e | Offered oad Port—Pair Transmitted Received ost Frame oss Rate
(bytes) () Frame(frames) | Frame(frames) | Frame(frames)
64 100.00 1t02 4,476,134,462 | 4,476,134,462 0 0
100.00 2to1 4,476,101,850 | 4,476,101,850 0 0
1 =T = =2 rame o  ate
Frame si e | Offered oad Port—Pair Transmitted Received ost Frame oss Rate
(bytes) () Frame(frames) | Frame(frames) | Frame(frames)
64 100.00 1t02 4,428,314,51 4,428,314,51 0 0
100.00 2to1 4,428,322,652 | 4,428,322,652 0 0
7VskA & Adejeld olEl A & UTP o] ol o oAl Agel i AT ol
o] 100 Mbits/sec®] E=E 64—bytes Z#H Y Alo] &5 o] 83t SASANS  oln, o]E Al

L

.

=
==

Frame Loss Rate= =73}t
=

opiyeF Eej=e 87t o)4h <lvkked

R

Aol oo TV
o} ok

~E B

JHLTVA B A ol of ket el s FHoR AEE & slsigic
2 ole] Al & UTP  ©] °f 100 Mbits/sec®] NdAdx= 49 589 2ok Algadel] o)
S 2 64—bytes T Alo] =S = oplE E B Al w7t & A4S v YgTval ¢ 9]
ZF -2 8A)7F o)A} ¢17}18te] Frame Loss Rates B Al & FAl QI7lel g dE olf Al d
=7skelth A Frame Loss7h2AskA]  ov Al 3 &
2 Ao = 8l o] o bR TV AL 7} QFTV Al &= AAZ 0 2 FA1E-S gkl
4. =2 rame o ate
Frame si e | Offered oad Port—Pair Transmitted Received ost Frame oss Rate
(bytes) () Frame(frames) | Frame(frames) | Frame(frames)
64 100.00 1t02 4,476,057,464 | 4,476,057,464 0 0
100.00 2to 1 4,476,066,035 | 4,476,066,035 0 0
T = k=2 rame o  ate
Frame si e | Offered oad Port—Pair Transmitted Received ost Frame oss Rate
(bytes) () Frame(frames) | Frame(frames) | Frame(frames)
64 100.00 1to2 4,476,861,534 | 4,476,861,534 0 0
100.00 2to1 4,476,870,372 | 4,476,870,372 0 0
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HEHNS By Zof - (F)E  Tei er te ee er, TTA Te ted 5
K@« TTATAEA T A HEYIAEME A AEE AR
& CTTAITAEHE A HEQIASEME It ANEE EE
2 <

TTAGH=EESAI|&E3)) = 2002 108 88 (www.telinker.com)2|  atekeeper(ZEH: Telinker )0l
CHSI] MSAEHE £3510] TTA Tested A (HE: TTA—T—02—006)E =519 CH.

TTAE & Telinker atekeeperOf|l et SAl2  Xs 4= ol Cst SsSAIEE s™sIUCE 2 1
Ol M= 40Al SAECPS o atekeeper?| = 5 S H35to4 olof CHEH AIEZA IS AT BT}

HCh XpASH LHE2 TTA SHO[X| A ZHQASMHIA AFH/QIES 21 AFZLRUME &5t HiSC
(http://www tta.or.kr/fileDB/It_network/networkResult/£| S =& 2 2FM —02—153—& .pdf)
1. 78 2. A1ge7

TTAE @EY oA AP Telinker 2 Aol A AHE-H test bedi= 13} Zr} &

atekeeper?] -5 Al S G783kt Telinker Ale fsl SANE 7] 2d 9 issC
+= Pentium 1II 1.26 H dual CPU®| 1 B RAM2] H.323 Call enerator 5 & AFE-31S T} o] )
Al 2B ARQES A g-sk), B Aol A= 40413 = CPSE ¥ Al 71 H.323 call= 4,0007]  #]
SA7  atekeeper®] Aol tigh s WAYA] 31 FAlSE 7S 8sk  atekeeper

71 8l o 22 A1d e & SsTh 9] &A 2552 55 S48 R

— Concurrent call H.323 Call enerator + o] 3+ t+= call= Al

— CPS (Calls Per Second) 3lal, 3kt callS FAISEEE AAsta & of &

— BHCA (Busy Hour Call Attempts) 5 call start:= fast start mode=® A74ste] ¢}

- E= Telinker atekeepers= gatekeeper routed

— ACF, Alerting, Connect  A]#] AlIZE signaling mode® A7 3te] )

-CPU &
B o= TTA HE Y AA S AE (Network
Test Center) ollA =33 @ElE] 2] atekeeper

(&vg: Telinker ) 2] 5A1E A& 53t
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HissCG s Hissio0
H, 323 Call Gonerador H, 323 Call Gonerator
1. Te t be

3. A8y 9 A d A7} =7dskslnh CPS= 50, 100, 120, 133, 15022
27} 1 77} 103], 30,000 call Al@ste] A}
2 AP o}Fl call patterns ow a4 & ERIsklth H323 Call  eneratorell A A3
Ae Aws A4S atekeeper?) &3} EA £ Call pattern 72 29} &t} CPSE 5002 4

2] 585 St st AatarAr st 4 call intervald 20ms(
Telinker atekeeperi= AFE-E= o] 1000ms/50) 2.2 A3t #Hrk w4 3,000
& 5 AT 80000] AE AR} Qo] calle]l B AAE AR lo] 2 call
A 75 BA = o]&4 40000 o)A wk A interval F & o] 113,000 calle] B 7]

AL BBy 2 vha 2 2ol A glo] 350071 = thA] 3,000 calls 1A%k}

2 o7} atekeeperdld = % &t} CPS¥ o EAEdy= 137t 10

Concurrent
calls
1
v N/ \ ...
I

Running time

Call interval

all  enerator all  attern

TE 3000 calls oA AHE AR 2 ®ujzr Al ACF, Alerting, Connecti= 221504 AR &
ACF, alerting, connect AJAE = = A X a1 ACF, Alerting, Connect 2172l A|A| =
ol # e & kst kA AFHS 71 A9l AREE 9 EtaolE AEE el
A8l FA 3,000 callg ABA Age We HEiAN S Wl o]tk BHCAX Abnormal
st call® & #| star H grelrh

FA 3,000 call® dto] CPSE S7HA]

2}x  atekeeperol| A calle A8 E F U= €S
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~1189 TTA A8l 915 AH[A

imgjé‘zi's)) s () BHCA ACF(ms) | Alerting(ms) | Connect(ms) CF()U()'%D
50(20) 100 8 731 188 188 20
100(10) 100 17 215 301 301 25
120(8) 823 223,655 165 564 564 45
133(7) 8. 33 236,410 287 71 71 45
150(6) 6.580 25 450 345 20 20 50

114 CPS7} & 5 ACF, Alerting,

Connect AlAE  + 2= A7) o]
A= & 8 4 Ak Alerting  AlA] 2} Connect

AAE = 2= Aol A9 dAJeE &
FAZe A Alerting  AlAE Eulal =2

Hu7] w ol &2

100 cps A= 100% &5 A

CPS7} = 5% oJAA% 150 cps A+

96% ©]72] &5 A8t CPS - 9
= CPU &S H CPS7t & =

CPU fF&% = A7|i= sk, 150 cps® =

w X CPU f&°]50%% A t}.

atekeeper?] & A1@3H7] 9 ek At

IREEEER

Connect AA=

7,200,000 call& WAl th
Call pattern> 71 29} % 3,000 call,
100 cps(call interval: 10 ms) & 4743} t} 3,000
callo] BF A4HJr = gl Aol 14
o] = 7,200,000 call& AlgsH= 2 A7
40713 2,400 7,200,000/3,000) ©]t}.

&al A

H] Telinker atekeeper= 40417+ &
7,200,000 call A& A, Al 3,000 call, =3 100
call(CPS 100)2 ¥4 A] & call pattern®l A
99.999%2] &3} 179,3262] BHCAE B¢
s},
34041 BAIZel tigE AlX T E

Yehla 2 3& VolP dF =

3 uig= 3 olth £ A1 H.323 Call

eneratort= AR & Huja g7k

A 3 AR timeout®] A

43}, Outgoing callS X AlE = =2l
7,200,000 callell tfsled 1,653 call®] AR 7} &
S =31 ACF 7,199,986 call= ©1 14 call
AR AES M= ACFE A sSlth
Incoming call®] -, TCP @7 o] o]Fox
7,199,976 callel st <1& 7] f18] AR &
Hy] 38,527 calle] AR H<o] A 31
7,199,938 calle] ACF&
= A sKelch

o 38 calle] ACF

204 B 9 Zo] AFAT AP A
4
Total test calls  |Abnormal calls| = () BHCA ACF(ms) Alerting(ms) | Connect(ms)
7,200,000 62 17 ,326 5 301 301
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ook

.4
Outgoing call Incoming Call
T AR 7,201,653 T AR 7,238,503
AR Timeout 1,667 AR Timeout 38,565
R ACF 71 , 86 R ACF 71 , 38
TCP Re uest 71 , 86 TCP Accept 71 , 76
T Setup 71 , 86 R Setup 71 , 76
R CProc 71,76 T CProc 71 ., 76
R Alert 71 , 38 T Alert 71 , 38
R Conn 71 , 38 T Conn 7,1 , 38
H.323 Call Generator H.323 Call Generator
(Sender) Gatekeeper (Receiver)
ARQ (7,200,000+1,653)
ACF (7,199,986)
TCP connection for Q.931
(7,199,986)
Setup (7,199,986)
TCP connection for Q.931

Call Proceeding (7,199,976)

(7,199,976)
Setup (7,199,976)

Call Proceeding (7,199,976)

Alerting (7,199,938)

ARQ (7,199,976 +38,527)

ACF (7,199,938)

Alerting (7,199,938)

Connect (7,199,938)

Connect (7,199,938)

o =
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=)

~11E9 TTA A - 215 Mu|A

40A12E A1 A] A sl 7,200,000 call
Abnormal call> @415 H.323 Call
atekeeper 7F2] AR /ACF& = A elA
14 call, H.323 Call
enerator{te] TCP 4445 3= H7dellA 10
call, 5215 H.323 Call

enerator 2}
al

atekeeper®} FAI S

enerator®} atekeeper?t

2 goHe FA7IEFI(TTAZE &
g oA AR
Telinker ) 2] Ad5A
Atk

Aldda, Alddd &els 404

7,200,000 call AlgA], &A1 3,000 call, 23 100

g B
atekeeper (2 &

A ST AN 5o}

FAB.

9] AR /ACFE 1 = 3}Hol|A] 38 call, 62 call& WAl = call patternel 4] 99.999%
callo] Ay} T} €3} 179,326 BHCAE R AT st A
3,000 call, 150 cps® 30,000 call Al A], 96% ©]
o] &3 50% ©]3Fe] CPU & W
4. BE 3t3iTh. (TfA)
M
Bl A EZE 2 el M ( M )0l =Ml MAHY £ Tt
BEoz2 2 ENstm ot M 2 7[ge Mty B st H A HEE L =}
2 ZYgET] off M )E M8sll AIAHEIZIS M5 S84 SfEsty| !Iet A 7 XMojm ot @ 2 FXpY
7t 0l X=  XIgst7l 2ol ARG 7zt 8 A of CHSt ARER OlLf HEQ| A
A S Aol g Ech =2M MXEM (D) BRS AYes 76 M2 MEZS}
70 2t AZE #& AA (SIS0 M 9 FHEESE F=sta U HHl=
ME 7 e2 JIME0| MAY o HoE £+ Qe BYUE HAE Mg o2 ANES
Hsisicte BE ct M2 e X2l® ot M=ol olo fatst E Xoldl A
2 AE Fo oz I o of M 848 oAl A= JIHELE 01 £laH of
SIS Xl 5 M 1 EZES ZEstd oo L X0l 2 HZES SMHel =2 Xk o 245t
E = g o M = M M g 7x=2 EN of
9 ( )E MEotz= @ 2 2 H1 Utk 0] B0 = 7 9daA 0o
Ny 2 A=M ZH JHEX] - (20 M EF) g MEHCE MIsith S MXHY
of thst 71E9 & 0] XHM I M- 0] 24 M 0] ZAA"EA 0o TN EHEHE F
Tat7| ¢ g < oA | Jgsol M 9 Aol dole 2ls of & ot 2 ut
2 LHEHAL AlZO] 0| 7t&=E= olct o2 o] SRtz g 7| el of
SIS7t ¢ of HESIE Fok= Ao|th Mo # = OfX[x QI Xdelf 122 ot= - Y2 - et
0l M Al 2IE B Aol 2 of == (0PN = A Rz Al A 7t
ol 7t ot =UoiiMe st=8xkY & H(EY F 20| M HEESEH Y g 4 st= 7t o
Ak & EF( 1) S=EdME o HE ' 1 ok
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