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A Study on Framework for Cell-level and Frame-level
Performance Testing in ATM Network
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ABSTRACT

Performance testing for ATM network deals with evaluation of maximal throughput of network by measuring and
analyzing of various performance parameters. However, because of the absence of the methodology and framework for
performance testing, the results of performance measurements for same implementation under test were much relied on
tester. In this paper, the concept of ATM performance testing is described in both cell and frame level and a framework
of ATM performance testing is suggested by describing of testing environment for performance measurement and
requirements of performance evaluation. For this, we define performance measuring method and parameters for each
case.
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2.1.1 Cell Error Ratio
CER2 EARAIZ dlo] Agd 4o Fof O &F
7t 2AFE o] g2 Hedoh
Errored Cells
Successfully Transferred Cells + Errored Cells

CER =

2.1.2 Cell Loss Ratio
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9] H| &2 A=, ol CLP(Cell Loss Priority)7}
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Lost Cells
~ Total Transmitted Cells

CLR

2.1.3 Maximum Cell Transfer Delay
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2.1.4 Peak-to-Peak Cell Delay Variation
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2.1.5 Severely Errored Cell Block Ratio
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Severely Errored Cell Blocks
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2.1.6 Cell Misinsertion Rate
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GFC : Generic Flow Control PT : Payload Type

VPI : Virual Path Identifier CLP : Cell Loss Priority

VCI : Virtual Channel Identifier CRC : Cyclic Redundancy Check
HEC : Header Error Control
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- Errored Seconds Ratio(ESR) : & A7 digt of
2l Agte] it b
- Severely Errored Seconds Ratio(SESR) : & Al
of tig AatA oz Azl dig vl&
- Background Block Error Ratio(BBER): # &9
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o Elo|y FA4T BAE HetoH
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ol 2o A9l o] 4A<Ql AF o} WiF 10Hz °}
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- Clock Frequency Deviation(CFD) : SlEjHjo]| A&
S8 A" N5 A HE 24
- SR(Slip Rate) : slip ®|#s|* read and write
&z EYA o3 fFmgl HE 2EYo)A,
Beo aha & WEoZMN HoH=y ofg
slipel ¢AsHE H&E 9fv
- Maximum Time Interval Error(MTIE) : 943 &
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- End-to-End Delay(ETED) : ¥+8kecho)e] # 43
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ATMZ 9 333 old X3d AMul~E Ag3}r]
A3 Agd ATM AA7I/E47128 ATE 28 A%
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ATEIA | ATM { ATE1B
Adaguor A Retwork Adepioc B
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AAL | AAL |
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PHY [ e | PHY

G203 G0
1G.704) 1G.704)

(22! 4) B2 AEHS A8 7Y

2.3.3 MY 2%E9 74 ¢ B3

CBR A% AN¥2 AlY 29E9 ¥Hz2 [UTUm-
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A 92 FAE AAsA NEsted, AY 29E9 7
e ggs g

b AN 29E 74
| ars | Test Grow | Subgrow | TC Name

CBR PER EEP 611xx
™ 621xx
APC 631xx

TC(Test Case) Named] A £A4+= A I1&E 4
Wat=d], CBR Auj29 7153 AldE #43) "1~5"
7] g3EUL, 4 Ald d WES e A
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dollH, dEAH2Z TC Name 6110591 ETED(End-
to-End Delay)9] A8 Z$olch Alg F49 T4
TC Id, A8 &4, Ald #4 § ANg N2y A
2 I FE Y 3R 44, 24 2 Y Ane
EE A A FE, F2 AY A B R
AHEE 71€@ Note F22o2 TAso gtk HAwa
22 & o, CBR AMH|2d dg Y% Age o@
A Zeol we AP FYgeza o Ax 23
R F AL FEBAE BASL, o|F A Uy
2ol B 4% Frbt WA 2ol

TC Name : 61105

TCId: CBR/PER/EEP/TC 61105
ATC version : 20
Reference : ITU-T Rec. G114 5.

Test Purpose : To verify that the ETED(End-to-End Delay) for con-
nections with echo adequately controlled is recom-
mended to be in the range 0 to 150 msec.

Rationale : The ETED is defined as the mean one way transmission
tme.

The constraint is given to emphasize the need to
consider the delay impact on the transmission quality
of user applications.

Test Configuration 2.
Configuration : Traffic Scenarios 0, 11, 21, 31, 12 22 32, 13 23,33

Test Description

Test Set-up: S-1  Set-up the CBR adaptor to support 2048
kbit/s G.703 signals. Set-up a predefined VP/
VC connection between the adaptors through
the network according to the supported range|
of values (see IXIT items 1.3 and 14).

S-2 Set-up ATEIA to generate a 2048 kbit/s|
G.703 output signal.

S5-3  Set-up ATEIB to receive a 2048 kbit/s G.703.

S-4  Set-up ATE2A to ATEZB in monitor mode.

Value ° Testing Period : 24 hours.
Test A-1  Generate a G.703 stream from ATEIA.

Procedure : Use the ATEl timing measurement function-
A-2  dlity to measure the ETED experimented by
the test stream.

Test Result : g:)e test result shall be a table in the format shown
low,

Result Output :

Measured
ETED

Scenario 3.3

Notes : The test will be executed in loopback configuration(i.e.
ATEIA and ATE2B should be placed in the same site).

24 4 8Y Y50l Y8 olxE 24

A 0 45 AYAA, QoS detnE £33 g
of ¥#7tHez medol & AlgFe syst oly@
Aol 9%E vAE 8LE0H, ey 435 o
VA4S ENY dart Ao &, 4% A 99 2 -
27t |9 QoSE AF3E Pl TH Y%g v
Ae7te: EAgesA AAAA & 458 PN
T e BAe AN F Yo <B D 4% 9%
84 % 4% AT 43 FAE YU
dg S0], 4% A FE 4UAF ks ATM 2=
A2 72 AN 2 5 Aed, 293 vEYgs 9
Wy dA Pelo wa Q5 Azt sy 2 9o
He 3 23 3% 24 WEe 4%E v #
Atk o] ol 4% AE Qo2 wy o8, F=@
ERY 2= R A4 Ao XE F& YA oF 4
AR R 244 A4 £4& Fol Aok

(B 2) 45 48 24 ¥ QoS TADEZIS] 45 3

Attribute CER | SECBR | CLR|CMR {CTD|CDV

Propagation Delay X
Media Error Statistics | X X X X
Switch Architecture X X! X
Buffer Capacity X X X! X
Number of Nodes X X X[ X | XX
Traffic Load X1 X [X]|X
Failures X X X

Resource Allocation X X| X

3 Y MY 4% AN

31z Y Hso o

HI7AA ATMES 4% Ad& ATM A% &, 4
EY @AM ¥4 4% dAdvy R 4% 248 2
B3t ol 4 R HIAYPLEZH oFoix: 4 ¥
4 4% A AF2 $Y59 g 2y, i
4 44 HAegojeEe Fojd [UT dis] AH8AA- <
A Aed AHFoz wgHy oYl 48 £
9, ALgA7E 2709 29X E viag o, e 4 &
&0l 01%, Zdd &£4&o] 01%9 ¥4, & &
Ue 4 &480] 1%, ZaY £4&0] 0.06%°] 2,
Abgate A EdERTE ZhY 480 ¥ Ty
A 29271 o $8ckn A4 Aol
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olo] Wl ATM &AM Aeo: thh HolF
o] EAste ATM Al o4, & AAL ¥ $8§ &Y
dA FHEE Zdqyd #Hd 959 Mdel FFHA
t} o]3§ HeL throughput ¥ latency 5 =gl
#4 vEde ez F¥L + U =AY HE
A NEA AAHOZ FoiR 89 PFL o|8H
IUTY SUTSH uie} Hsie] =4 a9 Z2EF 2H
o] Add, A" ATM Aul2 sieng 9 EdY A
o 714 § U4 A% AN dEHA HAY F
At A5l 2o olfF ddd e e A3 T4
43249 B4 v RErh 48 Y, TCP/IP
2do0g Faste 84 TCP 9% 5§ Ao o
AUZ 9 ATM VES &3 Aol vlAYZH AR
A A% 349 d3rt a3l Aotk Al ATM
A%F QoS Hetvie R AR #de sl A
Holn] ©UdF F|AZ EAER o ofd @i,
ATM XA e o& 22 =4 2 EF3}9 ¥a
A& AR T
o ATM AEzo|AE chdt A2 AX 7HEH

£ AEa $89 A% 230 #F X3l Yast.
o A% A¥LE g Mulx WFo 9o ATEH=

QoSel @3t ATM AHZoAM A" 5 glojol

Ligs 2
o $8L T4 RBoumz $848 YuzHQ FHx

Z agsiste Aol vigAsich AN 89 29

2% WEY, AY A9E 9 EdY A5 HAdy

Ze AR OE A 838 48R . 29, F

AP 8L 727} HE= A YA e A

T AYE A& § Jonz, FY¥ LIEF

2do] o] &o 7|2#A vlasojok @}

32 =gl Y A& n2jo|g

3.2.1 Throughput

AHEAL A A gl 3709 Zalq) @ through-
putel itk (2 HllA "X"2 EAME Loss-less
throughput o= ZaAY% SUT s £45A @
& oo Hujgoln, "Y'Z EAE Peak throughput
SUT7F Zade] &4o Adglel T249 Hulgol
o], *Z'2 ¥AQ Full-load throughpute 4% #3a9
10062 %871 #3€ 99 throughputolth. dwxo
2, throughput& ATM 71¢ 2 A4 A2 o4
A 2WHEE AYY ZHYe) wETE J18Y

8l 8 bps2 BEFCL

3

/

(32l 5) Peak, Loss-less ¥ Full-load throughput

3.2.2 Z <) latency
Aty oz T4 latencyr MIMO(Message-in
Message-out) Latency & AHES|A sec B E S3%)

MIMO latency = Min {LILO, FILO latency NFOT}
NFOT = (Frame Input Time) (Input rate / OQutput rate)

o] 7}4, NFOT(Nominal Frame OQutput Time)2 3=
A9y 28 A2 9udm, LILO latency: vixl%
HE7L Sol7k4 vlAet vlEVL Yo §99 Ao
o, FAL8HA FILO latency: 3 H|E7} Eo]7bA n}
gt BlEZL Yo & Azl

zdYs
Adl YR

AL
24 YR A

Z AU opa%}
wE Y

o zA4Y #9 A2

Eags) o4
]

« FIFO : First b In 1o First bit Ot @ FILO - Firsa bt In wo Last bit Ow

« LIPO : Last but b o Firmt bit Out

(38l 6) Yurxol =gl |atency

@« LILO - Last bit in 1o Last bt Ot

3.2.3 Throughput Fairness

o] EYL oA UGozRE HA Ay &
Fol drivt dEA g vehie A7t g 48 5
o}, N7hel 73 el dia] 44 A= throughput
o] {Ty, Ta -+, TalolZ, ¢]4# throughpute] {0,
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Oz, -, Onlol®, SUTY throughput #H4L g&3
2ol AMSE " fairness index"dl o8 ZFg}

Faimessindex = (22X;)%/(nx X%

A7, Xi = Ti/O i ¥4 VCo| BAEY o]
o YUY o 2 Peak P Full-load throighput +3}o]
Aol 3340 H44d.

3.2.4 Frame Loss Ratio

FLRE #A49 2% wFo SUTY 9s] 2ujz)=
%c ZHYe HE2ZH FH throughput ZHA|
Add + ded, 9HeE Peak 2 Full-load
throughput *-8tejl A 2] FLRo] &4 €t}

F Loss Ratio = Input frme count - Output frame count
Input frame count
_ Input rate - Throughput
Input rate

3.2.5 Maximum Frame Burst Size(MFBS)

MFBS& #4%0| olH &4% glo] SUTE %4
A $x2 8d 5 e Huye =z 524 SUT
9 wolH BHyg L% AL5HA Ty A5y
< 3%

3.2.6 & 4% latency

#E VC 7128, 3 4A latency: AH§A)A
AAHE Ao Fad Rz 3 44 dAxg
A7 dA A6l 2 F latencyd) §o2 Hodo)

3.2.7 Application Goodput

AGE Fo3 g8 dd F713E¢ Loy o]
H d¥ol 7H8AE7HE JYElE Jx2 23 0%
& S48 Al g FAE A3 wE FPolgo)

AG= Frames Received in Measuremen t Interval
Frames Transmitted in Measuremen t Interval

33 &% gz

ZAY W4 4% AYE AW 34 PPes 38
olftt £ A3 Hd, EAY AY, T2ED A,
4% WMEY % 33 A 9 BYSHEA, oy
Ade ATME B3 7dHE: ¢4, 53 TCPIP &
42 42 Hegozn TR}

3.3.1 3344 ¢ 4% vEey

Aed dst o, A dde Y% YL F=2
ATM A2& AF2 +989& ¥oinug o9 ga
A ARG 38959 ZHY @ Y AP AAL
AgoldAx sH=Ed, 53 ATMEE $% TCP/
IP &8 F8EA, AHE dlolglE (Y Dol dehd
RANY e L2EZ A3 ¢ AAA @t

Application -—
TCPUDP) /1P 4— user perceived performance
[POA or LANE <+—
AAL S
ATM
PHY

(33 7) AL2R BEe| 23 XY

(¥ DL Zdq A" AsAdn gaHH Ay
b 34 XA oE =AU AAL5 LAN
emulation, IP 2 TCP & HolE 47| AQelN Zaq
#Ad 45 Aol 99 4 Atk ZAY HA A%
2 3% & de 7 89 AFY AALSANE @
A AoE dRE 45 WEY ZHo| Fa5o]o}
@l LAN emulation & [POA Al%L, 23 AEH
d LAN 71&% ATM 71€& vlastuzt st A4
AAE F48 P Mol @ F Uk Y, TCPE
A A EAATE T2EFojug TCP AZd e
e AEL o] zalsA FYsolol @} wixg
22 IP A% TCP & UDPY #74 Fdse=
ER2ZE AFE Z3AANHLE §M HAEAYel 5
LR

(E I Z HEE Ys neyy

AAL 5| TCP | IPOA
Peak Throughput v 1 v
Lossless Throughput v v v
Latency v v v
FLR v F2 v
Call Establishment Latency v 53 3
Max Call Establishment Rate v F3 T3

F 1:TCPE 4|4t ZEEZo|2Z Peak throughput®
Lossless throughput® Z2d], & &Ag AN AAH
+3422 TCP AMAlAA "0 &48& A4e 1
Hog TCPHfiME o] Edg Hesx g

F 217 19 olfZ TCPAZAX FLRE 0’|t}

F3:% 4L VCo BdH =2 AALSIA T § a5
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Aed MEYL wgoR (1Y 99 Z2EEF 2
doAN A8 4 Ut 4% dEdol <E 3> ug
U gtk zade dd A% 24AW AduA sl
a9 de g % 184 2Ue nAse) 23R
4e Aafde Ao ¢ 4 A

3.3.2 3% 4

7t 42 74 % EAY 854

YA oz 4% ANYE background EHY L 137
¢ A% 23A 4L 2PN FRED fore-
ground VOCE %0l 48 e edque Adsr]
A8 A5, background VCCE o8 A%l 4
% W A& background EHHNE A= AHEH
o 7 EfYe] B A3 74, M2 2942 =%
WY, Zdqd do] R IH &9 Fejol o3 YAd
(29 83 ol n XEE 71 AAYE o A7 7
Aol Wi N¥E Y52 4% H7ht Wiz

o
NS
oW

n to (n-1) full cross

N

ktl

n to n straight

Q@ oS
Sbow
200

3
;i

2099
SN
2999

oo SoOOE

1 to (n-1) multicast n to (n-1) multicast

(22! 8) foreground VCOJl CHEF g A

® n to n straight: & YEZRE J¥e& ¥ &
XER ¥ VCCH A2 89 A9 ¢8e
vhebdict
¢ nto (n-1) full cross: Z4Zt8] XEZREY ¥
g& A (n-1) XEE Zd 553 UFolx &
5o, VCCo 9% 294 2z 73 BHPe
Lhepdic),
® n to m partial cross : Z4tZ}e] XTEZHE ] QYL
€ 3 m FE(I<m<n-Dd] 553 Y¥Fold &
Y=o, VCCo A% 293 =39 LEHA AA
< Yehic
® kol :k(l<k<n) ZEZNE S AL shie] XER
295, ol &Y TEJ gutg 7kl etk
® 1 to (n-1) multicast: 1788] FEZ ¥y =2E
foreground ZHP L & % (n-1) LEo HEAL
E Hu, 2939 g HEHALE 458 Ak
® 0 to (n-1) multicast : &7 XEE & & (n-1)
YEd HEM2E Hy, F AEAZE 45L&
R :Li=

1. Scaleable A1d T4

(19 87 e 43 T4z 4% A¥E 744,
N N2age 2929 2 ¥ e 438 447
B47] ZEE 7HAokgtt ofe, BE 9 XEE
b dFRe 29AE HALeZ NEE 538 o,
vl o) Gy &3 Fu|g "Wz A go. oy
oz ax % M WA7I/EAY] A& M ATM 3
AZlto g Aldode A% ZAol 75 scaleable
A Aol @ AY 873 U A7H Utk
(2% 9)%= 8 to 8 straight 3 TANA 8742 =it

System under Test: ATM Switch
] P Owt P7im '
L. Pl FEAS
~. -
~
ATM ™ 123 Pow
20wt Polm &
1 Piow TS e
L pd Piln PSOW | i
>/./'
<
AOw T e MO |\
Aln N Owt Piim !

(322! 9) 8 to 8 straight M TAM® 71
scaleable Al T4



ATM ZI0IM & i 3 T oY M5 AME ZAHJYI0 HE 2937 1607

E 7H dhtel ATM 299X d@ ad AY 7
42 Yehdh AlY FA)AM, ATM ZA7S 294
% 1708 Fart Qs OE 7719 FEE g% F
ZWS s, R Foj XEQ 288 AN A
8 ZUYS FYW XEQ Yo HEY Fo.

34 TCPAP over ATMoll CHEH =ajel 3y MsAY
gy

ATM A TCPAPSY & EHYE 5837 9
# ALE 7@ AMHl2 A ue 53, dolg ¢4
< 24937 98 ML ABR 2 UBReJth £ Ao
AE TCPAP over ATMoIA Z a9 & A5AI1Ye]
AgA FYHEIE MBI, ol BANM A%
HE] Ao 9 %3 sted AP AL Y 4%
& tes] Au o,

341 X5 vEY 2 JF 82

333 9 <% 3>¢ v"2o2 Throughput, Faimess,
Latency, MFBSE 4% vWlEgoz Adsgc 7 v
Egd digh Aol 333 71&39T 53, through-
put? FHAL TCP/IP over ATMel| %o #4=¢

HEYot =¥, 4% 9% 242 HNY Y,

Background VBR2] &4 ¥ 4, 429 5 TCP #
2tv €, RTT(Round Trip Time) $°¢] 1cH8).

34248 78 2 AYE A%

7h AlE 74

(39 10 @79 48 P3E nAle 2271 T4
3= N 22 74& Jehlesd, dutges Age
HelY BE HA7t 5UdF £ ¥ Ad AL 7A
o, EQY L dupgola} 7Hg g

Searce N Destinetion N

(3% 100 N 22 AIY 74

U AE A

AHoz & wh TCP/IP over ATMel ti@ A%
AR HE 758 A% JEYL 338 F 4%
A% 84 ¥ A sevee] Wil gE 4% A7

§ 238w, olsud 43 BAE RAsC Y
o e 4% Bhe WgozA s9do,

74 N source (N = 5, 10, 15, --.)
EYY Yy Infinite, bursty, unidirectional, bidi
Background = 2% | With and without VBR

High layer Non-TCP, TCP

Buffer T H Single, Multiple FIFO buffer

VBR period Large, medium, small

VBR duty cycle 0.9,08,0.7, ..

#23 xl‘ﬂ'm LAN s a’s'I.WAN—-)ms o4l
CER-L; 155.52 Mbps = PCR

Buffer size(cell) LAN - 10' B9 waN - 10° @9

(222 11) TCP/IP over ATM AlE A

43 B

B =oAL ATM 2 Yaoz £y5:= 4%
ANy Ade 4 dd 2 Zd Y4z ko 2
Zo] e ZAYNZE AdSFT. oldP 4 Hd
2 2Py @Y A5AYE ATMT) e EF3H7}
A gAudAel SUn A yegas wWEoz
ATM %7%o| s4gel ohe} Ao thbg o7
Aol thAsn moh G4E Mul2E AT 9
WA Heslojop ).

2 =golN ARY ATMY 45 Age THYUs
AL 7)) F2E oFY FYNYA A JUws
ohzt A 2 2240 RZYn Y= ZAY @Y
ASNY 94 4849 4 Ao

$F 47 YZo2E A%Y TAY 48 45 A
Y TAIHIE FANA TUBO| 285E Aolg
ol #AHA ¥A, TCPAP over ATMS tiez
AR NYAE AL R AY $F T2 g <
T8 3282 . £, o] A7 AF 24 A
of wet 7oA FAFT Y& 20 AEAYYo|
Hgse AT FF s9=oof & FAol).
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