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Abstract

This thesis proposes and analyzes an error control scheme for FDDI-based hard
real-time communications. Proposed scheme fulfills error control functionality not
for all of errors as in the traditional schemes but those that can be recovered
within their deadlines according to best-effort strategy. The scheme detects frame
errors mainly by the frame error check field dedicated in the FDDI frame. Error
report message, including the list of erroneously received frames, is sent by a
receiver on respective correct intervals determined by counting the number of
received tokens. As our scheme retransmits the frames via overallocated bandwidth
in the error control procedure, it does not interfere other normal message
transmissions and is able to enhance deadline meet ratio by decreasing message
loss. In order to assess the performance of the proposed scheme, we measured the
deadline meet ratio according to medium error rate, utilization of stream set, and
asynchronous traffic load via simulation using SMPL. The main results are as
follows: First, for the given stream set whose utilization is 70 9%, the proposed
scheme enhances the deadline meet ratio of message up to 29% at medium error
rate 10° Second, as our scheme uses overallocated bandwidth, the better
performance is expected as the utilization decreases. Third, the deadline meet ratio
is stable for the varying asynchronous traffic load. As a result, the proposed
scheme is able to overcome the transmission errors for the real-time communication
based on those protocols which send messages according to the round-robin

fashion.
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77’8 A A1 FAl(hard real-time communication)?] & JE AL 2 F7t 24
a2 e 3 dAAEY FEAT U AEE A ROZAM olE s A AA
B HARNES] FELE FFEA 2AF HoloF FH(Arvind 5 1991).

g EHII BAE o2 x==8d o3 FHEH Je WF HZ(multiple
access) M EYAAA HA]2] AFe] 2HFL ofA] HZ AloJ(MAC: Medium Access
Control) 2139 715 #Z=™ o] AFLE =g VEHZAN diF HIE& FAs
I Al Qe AEE oA E AA Rt (Malcolm 5 1995).

O3 HZ UEHIAAN A4 AN} FALE Adde 71ge 2A H2 FA
(access arbitration) 2 3 M & A of(transmission control) ¥4o 2 FRE=d HI
TA B =27 FHE A2 JdA HI2AE AA}cd FHLE Fu e
dOAE Aol YL =t Al e HEE F e FE AR FHE
53 ok A% Aol W42 FDDI(Fiber Distributed Data Interface)tt E2 & S3}
Zol 7 x=go] &= Z¥l(round-robin) FEHE A$ste TZEFE s
(Mirchandani % 1993).

AN AR EL F71H o2 E3tstn F 8 A F(deadline) oWl dEo] a5 o
of @k At AYxUE /HAH FEAG olF ApH vAXE &4d Reg P
TEY AARR HAAEL Yo Edy Axprt Abdo] L R]7] wEo o] o}
o] EE9 A3+ HA(guarantee) AN WL ZHE A2 XY 2E A
Al AAA] FRAIRE BEATE RS BASE Rolth A AAR F4 o)
A4 HAIZ FAl(soft real-time communication) $&olAE AR HAIZ AR Eo]
FTERARS FAE F4E 8t 2y oyt EH & &3t OF Y2 TEE
2o HAE dgd A7 FordAM d1Ho gt



MAC Z2EE22 HZ TA% A% Ao AHeoz FAHHY vAA] FaAGSS
UHFHA717]1 fEAM e olAE Y, F dFgF o] Fo AA dYFHo Ao ot

A2 FA 718 719 HE J2 A FA AR 23& 71 A & A
& Ao Hzate o FIHeR ARGHIA| AR HAL vA1z] FaARE BFAT]7]
A3l A2 FA AAE AHgdted FHE T A HS FA 71w HEHY H

FL de FA £9 7o Z2EE S AR 3E H & @ X(rate monotonic) 2 FH
ojtt. £ ¢ 7w ZREZME Z4 HAAd 4 47 gEHD H2 FA
Hate 22 ¢4 €98 Ze dAAG 2 4 £9E8 e dAAREY 1Y dF
HE% o vg dx 2dudFE HAR dAA] FEAGFE BFAIE B
717 & 52 FaAI%o FuE ARl ¢4 &HE FAgE Lot

HE Ao 719 71 AARE diAA FEAIGS AT 4l AL AF
Aol AaE AlRsted FHE F1u don APHoz ANAF EZ(timed token)
Z2EEE AEded 23S Foh AAE ES ZEZEZAXNE dAE Ao Hzxst
Zt == o] HAAIZF WAAE AEE F JAEE e 2AHE A F ESE RS
o wjEtH o2 JEIH HIH £ T A HE QAR Zed Hie A gy
Fozg Aodn. Ax dF Aoy 7wt 71 A HAIZF AR AAIT Qg Eg A
AtA dAZozd B + Qo

N

AAZ T2 EZE0] AR EY A AlkxA(time constraint) S BHFAIL 4 Q7]
T At AF L7 EVHIEA LAEY ol HAAIZ w9 &EAE xgth
e 27 oAl 2783 N AT o dAIHA wdo] o LdAs=d F2
71€9 wgz A& vja LFEo] #Aadn A7E AT A AAHAE £
Aot £ HErgo] 89 =9le AR FE FAA & HE F{F7E A A
Aol 2RE BYHD R ofjH 2F&9 AFE FEAINL U fRo] MEA ¥
I A FA BN 32 279 AL FUHERE B&AHA LFAA VTl ¥
8.3t

Z2EZ YollA 2FAH 7l5e 278 ©Al(detect)dl B A (correct) st 715 &



TRa=d 2HHA 2 FAHA 7ML go-back-N, BA o) 7](stop-and-wait), A&
A 4 % (selective repeat) Fo]A% o] &L 4 ¥<l(acknowledgement)® A A% a8
(retransmission request) ¥ 27 LA oAl AAELE T 2F AoE J§ YA
HA g0l WA FE MBS A7) dE A AFzAL e AN AR Y
Agoe HFetA] Ratth Lo AME sle AR Eo] YuhAA A tA]R] 9
Fol HHES oA ol uAAY NAE 2P A E T

A Aol Ao Z1g AAD FAAMNE dgZ &g 7o) F HAA 2EY
of st HAo MEALE Ze FVNE 7oz &% WE(capacity vector)E 2
A7l deel 4 2EYS ofEe tHZg 2 €oh. £ FDDI Z2EZAE AA
b AR Eo] AMRE R e & T AAY vA A Sl ALHEH olg o)
B3 A& HAA} GJAAES e HIEL 2 FA 75 JH AL
O dAIR ] AFel S FA FA HE dE 2Fd oA WARY &4 B
AA AR S FRAG BEZEE AMT 5 Ao Al2go] AAG 2EYL E435
T At H8YE dgES 2F Ao oz AE4¥ £ oy o] AL A
AZE B AR o] ALR &) HEHE 52 FEAY UEZEE /Y 4 Joy YEHa
of AAIZE R WAAIZE oA 7L EAsts B Sole HE57) oJPtHLlee 5 1999). ©)
o obge HE7] ERYS A8 2 HAEG o] 8t 2F AE FyYsiw o
Al HA xH(best effort) WAo2 SHE E7¥ £ Yrh(AEY 5 1999). o] of &
2 %7 EdYe AHE F & dod, F uEr] EYY] ASANE A3 A%
ol gloy HlE7] ERYLS Azt Bsx] gomz A2y AMAHQ HsoE 2
A e F7] g

Aej oz ikl 2ol d(station; AHEAHEC] B A Aoy HAANEL HE
oA FAstA st B8 e nes B o] HIL& 2H A Alole FUF ¥
A weol Hoy A oz ol e oA H4E F Yo EHL N3
At 7 A o] g wAAEo] FA Aol A$AGA ol YAXNEL M2



H3tAl Hol oW AT Wzt FAR 2Ho| Mo utEA FAHoA 4 Ao} a9
B 83E dF HIT 7 (multiple-access environment)o)gl1 g ojt} RE A¥)
oJAEol Bd FA AL ZANE & U7 GEo] § AHo)Me & HEE o
AAAE ZE & 2HolHd o WASAY A} olgd o2 dF Y2
¥74< WwE 7 (broadcast environment)?] 3ite] Eldoz AdaA Q)

0 A2 8749 FRE dSo Utk I AP d2e sue B9 Ay 1%
Atelel 718 € & Atk F71€ AMgEC] At 252 37 Y8 AgEoxE §9
¢ 294 djFol. RE Age] LdTAY F AL ol4o] FAld waW FIE 1
At Eo] olop7l@ AE UotES F e AFo] Mo YA MYy Hog
2ad A4 2HOME(ALOHA Al29)E o3 HE 84L& FAIY 94 ye
Ao E 2] 2HolME] UL 3o ARNESL HEsn 2 HAxELS
OAl 239 2Hold Zoz dAedch 4o 2HolHd EE YA 3 FA M
2 HAAE] M2 HifE Bn g 2 MAN 27 PYE UARXEL FAEE
ARE zYstA €0 tF H2 ¥4 OE EHYL BAY Ao HE] vy gy
2 Ade B FTAHE AY AR G0 vEHID Fde Mg AdHoM A}
ole] wjAE F3d HAHT PHLE B AREL BHA AgolMoA BetA
B UAAE FASA e AAE 2P 9F H2Z BAHNM Y AFF Q8HE
o= ot dl(Ethernet)# #& A WEYAo|th oty Aty 2AHo|Mo| §U%
TA wANEAN G FFANBoIY FHRFE FHE

shrtel Aol ko] Fojz Alzte] WAIXE HFHoZ ALY 5 Ur] "R
ZHolRE M2 AdE FTH37] AMAM Adoll AP 2L AZAS 2F sk @}
LHOJdEC] AdE FHIE 24 dnPFL Al H2 =
protocoD2 &2 Utk Ad T/ EAE BAsA s B 71X =y ESo] g}
AA, 2HoldEo] BaH] A7) dEo] A FHE 2HHRA W HAHo|E o
AlHolE M2 AHE a@stelol ok Iy Td F4 slde] STz AY 7
ol #¥ ALEAEY 2L WS o]Fojxol dk EX, AHOMEo] EAY
A7) g e 2HoHEY A 48 FAHoz @ 7t Y. dE Ao

2 E E(channel-access

m 2



of B ARE FA 2HOHE Alolo] HAA S HE ABVIL o7 Hojof §
o oolRE 27t viRE Wyo] AAZE Fugk W Aol WolA AP Molg=
383 frAbsoh

A 109 d Fe oF W BAE SAdsy] A $BS FaYPSo] A¢H ¢
o

¥ =8 FDDI 719 24 AN 42 9% o FAS 71dg Atstn F7}
#2 %402 38 g8y gol FHH IVEcIAE 7|2 FDDINAM S A7 £
A3 2 FA] 7)WE AtHTh ool 2 F Aojo] FUYY AT L o] g 7
S uE7) ERYS ogakt F9E BE FHIT VEAM Uy ANE 2 F of
A%o VIHANE £22 20480 259 A7 A8 =aao
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1. LFEHMO 7|

AAZE diolE g3 AFdAMEe F FFY L7549 7Yl de] AM&HEd o&
A+ o E(temporal redundancy)® &3%+3 o ¥(spatial redundancy)& ol &3+ W
2] o] th(Kurose, 1994).

Al RS o] &3te WA UARY FaAge] vl 2 A4t &&e A
g o] WA 22l HEYAY FHQO U WEHNI A dAAE F5
AEetd L REE Sol7AY AAF 83 £ BHJolx g o83 WAL AHHFd &
dE vA RSl &F WENA Z2EZ gtFo] A FF oo} dhe FAYE #
I den FE AFo o7 WAL dFFe BulE AA e TAYE 22 Ao
AZHY o H ol wrA ol o 24 MARS(MAintainable Real-time System) AlA®& &
g Aded, o Al&gelA = <Figure 1> B vieh o] o F WAl oo AAYU
o] & WA Eo] o]For FHEo HFdHKopetz 5 1983).

Serv Comp 0| ServComp 1} i ServComp 0
g i >
0 4 8 4*N Time Axis

Figure 1. Duplicated transmission of packet in MARS

W B RS AST BAAME FRE NS0 AR dE Adely YE



AIE B AEHD, AR FEAF Zutslg HAgolY FRH$L ey
T UE Aol AR Garcia T 1991). o] WAL FA AR ESo] YFroz 22
Hol WEHu2 vASd s 878 HAYEe FE wsuIe YYZg Yz
A Hol 4Ld e Pulg xaAY B ol o F22Z g ABYe] £
He dAAES MHEstool stmg Az 75 Bgs

oldel ZIYE ool & F MA I oF AP 2F Ao} Ao EEHoT B
oXt Arel Guzt 3A = HAzio] AAAA Pk 1 £ Hamming 2T
BHAME wAA 2718 muES} & o ¢ vES 9FE RAY] Yo Q)
E k& Zomik+1o BANE DEAFAE Hid WARY Av)7t AWEE GAE
dH] 829 k9] Zolrt FItgth(Kohavi, 1978). o] H$olE 2 H|ES %4 9BE=
AT bsde BAL @ £ Uk 0F BAY s 0§57 B s ¥ AL T
1PHo2 HIHHQ HRI FrHng dZo QJulg xestn $A0xt9k AR}
ol SRE A7 8 BE dolE A4 Fstodol sith o)s) olg o8
BAY Z=E dAAY 27588 #A2AZ £ oy 2FAd 7% Agsgd oF
A2 &e MY + A Ha A AN Bo] Ly m o}

£ Joje] 3% HENIAE 7wtog EWATE AZoX 9FE Aojsls w9
AZM AN AAE HH L 9 Fe] B4 ARE AEHoT Ay JH sgYx
Bl 2% bedel on #dE 9 vy AWVE L FYAES IHARY
1999). o= 2F B77t FEAIG oldo] o]FolA 4 Ut ANH 2 R 3P
< B5xHoz 31 Qi

22y o] WAL 279 stEAL BEY] M AA YA APE AAsodo}
o FHHA 87 ARE Zn glon AWSo] TE AN 2EYY AEL A
QY T+ UAtE EAYE 23 Utk E MAC AZHOE EWATE A2oMo 08
Aolg dgez dtm Q7] W g 2 MAC 7ol H4- 4= oy A
A1 MAC9] 7]1%& o) &34 23}



718t ERAYE AF9 7Aoo 7[HE AAZ FAld dR Lo rMssA g
Al 288 AHHoz nasty AAE FHGong $ 1996; Natravali S 1990).



III. FDDI A &) AA|7F FA

“

1L HEHZ 2 3 oAX| 24

D UESa =g

HEND EE2AE A2 92 W4ez m Ao nsSo H452g, & EEygor

olFolA Ad. EZolgtn Bt SAHW HE HUE wso &7} m HE o =
FEH EE ] RE 52, 25 mkx] 3 EZ22)2 g TEFA MZ oA R
€ UEs T 25 Aol &g AAsE A8 @)

Figure 2. Network topology

6,5 == i% ¥ (upstream) AHEE(i+1) Alojo] E2 A4 = Alzkol gt sty
°f RHHEAE & HE AH, wE 7] by A, videl A3 Ad 5 L¢3



o olR wEE A4aA %2 o Y MolMo FowHds OL 2o sty
dat Apozd @= 2:10,-23 AN A2 2 A AzHatency) O = YE

3 49 k=80 EEE WHsta RS o EZo] P2 A= ARS onwy

2) JAA 24

Ao Azbol Alad Aol A E HARNES AN HARE EBE HE7] gA)A
golth

n 7Hel AAZE dA2] 2EYe] Aukm s AN WA 2P (Y, M
& S, Sp v, Spo2 AAAGY F M=(S), Sy, -, Suiolth ¥ H|E7] AR EL
THOE Yoo oA WA}

ol WAAE EH& ga 2}

L AAZ MAREE Fo1Helth F, AN oA2] 2EY Ao sjARole A7
A =& Aol rk. 2EY S(i=l, 2, -, )9 F71E PolY},

2.2k AARE diA A FRAIGE AN WA RAsE Frlz dAQY oy
2EY Sio HAlA7F Az o]l RO FJ AL A p+Po) T}

3 wAXES] £agol the NS g ar5e AN Ei: gae] o Eax
derthe HolA dANSE A2 SYHol

4. ZEH™ Siol 7t viAR]e] ol o] vAAE By 98 WRE A HE A
o HAg CGolth
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5. H%7] AN EL HF7]Holn HA AN EFEAF] 27HA @=o}

AARE AR Rge] ARG A UM)L AAZ HANSe] Aeold e
Al 2AR = Ak Ay P oM Feldth F ng AAL A2 2EYe 4g
g o

G
U =315 M

gt Zo] Atdr

4 xEvit 27 shte] 2EYtte] EAWVT L wEY 4 Qg ol 7Hg &
7H¢ xEl(virtual node) Mdol o8 & wTof thse] AEYo) ¥y AL e g3
2T A% F Y w=o 7 43 2EY U £ WEE Ygan =93
S8 2L ko 59 2EYEY &% W e Cad A £3 HUgs} A2 g
(Agrawal 5 1992).

N
|El
Hu
Hn
m
ro
zl_

WA Edo] BFY NPAY EE Z2E 29 2749 WEYA Axse o3 3%
2.

® Target Token Rotation Time(TTRT)

_11-



MENAZE 2713t2 o TTRTS %ol ZAEo. TTRTE EZ A A3e A
e 8424 Foj7 TTRTO tis] & x=SoA EZS Doldts 2189 Hogte 2
XTTRTel|th. wWetA o} F717b 2XTTRTREY AW =& E3 37 Fo EZ
S A3 %ol ¥ + = Yrh(Sevcik T 1987).

AAZE BAA S0l 289 F7)9 ozM 159 FEAFESS 7] "o uA
A FERAGES BEAI7] A TTRT &2 g3 22 Yezde g 1<

<noll A

TTRTS% (2)
ol 4714 Pz AN AR 2EY S F7lolth dejre of® PE TTRTS
4 g5z E@H A, 3

P,‘=q,‘ « TTRT+ 7Y (3)

o 471N g 2EY S @ F7 Weld E2E Dolstt N4z A

g;= [—T7P;?—T [t 2ol A8 5= bt 522 wE2e ¥ 2015 TaY 9

A Ao zA T o] AEL

yi=P~q; TTRT="P,~ | - TTRT @

Pol tg 448 Hol heA ss g} 714 o gel ALEHE RHo] meh UEIY
L& (3 o] =F WA fAQGD P

_12-



° xE g AN YAZ(Y)

o] AAE 2o EEL W wuitt AN WAXE AEHEEZ sLeFE
NS debd 7 2Holde 7] OE H ge ¥3WE 4 lon A7 g
A% U932 AYste H &S g9t s3uy HE 0oy go] gadr

H=(H,, H,,,H,) (5)

M ATFE whsh Lol AN WA FPe YA HNA FRAVEL B
= #gd QolH Faw d8e v,

71&°] FDDI WIES Ao N HAZF 2EYS9 A7 AtzHe THEAF)7] A QA
TH WY E ¥ JYPYs e S 2o (Agrawal S 1992).

® F A% &2 7Y (Full length scheme)
o] ZIPAME xSo] SFE A hAZo] A7 HARNES A$ded Ya
 AA AY Y8} =

H,'= C,‘ (6)

oItk ol W E xEo] Ease YA QANANE BeAHA F F7] poig dAese
Aol ohvjeh & Wol WesaAE Aol

_13_



o Hl2 &3 7]¥Y(Proportional scheme)
o] 7l == jol d3FE AN Y Zo] (9} P9 v Lo v HZI} =

H,“—(TTRT 7) (7

ol }.

o #3% 2% 7] (Equal partition scheme)
o] 71l TTRTY A% 7hsd Aztol n MY o] #53A Rugn =

Ho= TTRnT— y ®

o1 A7|M n& Al2¥ wT o Fo|t}

e A3t vla 7)1 (Normalized proportional scheme)
of 7Yl ME HAIZF ddZo] =M AAZE AR o] HFste Rt wel &
e =

Ci/P,
H,= 5L (TTRT- ) ©)

°oli A7IM Ue AHE&2AM (DA Q) vish 2tk o9l Zhao £& ol4te] Ao
ZAEL BEANIE e 2E BN BHE AN FHL "ez e sAw
AHo YA Z ¥ sYe AU

B
\n

o
ox
lo
£
18

F 89 7IUEL ZHAHcoordinator) =Ed A 3o Bal wA| S

_14_



TH A4 x=2 ¥9d dgEe Furl Agged B Y Y sge 7 Bag
EEFe] 222 dAEe AAsn EYY SHo| WHP P FHoT H e
TA4E 7 AEE FH(Chen 5 1992).

_15-



IV. FDDI “4olA 2] @ FAo] 714

AARE AR EL FrlHoz BYHY o]EL F7) Yol dgo] gtEs oo} 3ty
FDDI Y ER AN wAAE9f A AFzAL wENF)7] YsiE TTRTY £
ME S} 2L HENA AxEol A¥sA dAH ool $oh. TTRTE EZo| 3As:
ZIHAZAM 7 x=52 Ao WAX E46 wet TTRT 2 Y% E s o
e Fol §3F HEHoth 2t xEE EZ2S wod Ao £ WEHWE AX
AAE A48 5 glem TTRT 2o E20) I8 TAYL gogk v|AAIZ A7
g H$E F Yo

AAZE AR ol BE AN oAz 2EPe] dF YHE A2gel ¢
ojdel ¢ WA AEY St F7] pot dE A} CGZ SE4FHDZ 4 &
Ag= A (S) A s AN Atz BHAFSZ TTRTS €3 4
Y (H)& AR

FDDIO|A el £ AAste ofe) WA So] Addn Hrtg v Yoy o5&

T AR AANT A%zAE VI Adtd Hao B AR RE F7)E s
2 8F AHE 8337 Wil 2 xEE FHY YAZ S gy g

1. 279 &Xx ' g1

25 AAE HAME FUR == £249 AR 2FE YT o] £
A Hastejol @t FDDI HEHANAN HE 259 ©AE <Figure 3>ol M9} 2
ol 2ol ¥£¥¥ FCS(Frame Check Sequence)®t FS(Frame Status) ¥ = & o] &3}
=H FCSE ZdYde 2/ 8 9237 9% 328 E CRC(Cycle Redundancy Check)&
It glen FSE Zed A% Fo 2AY 275 Yelwy) 9% ED(Error

_16..



Detection) &2 ¥ g3t gt}

FRAME
FCS Coverage
//
PA [SD|FC| DA | SA RI INFO /j INFO FCS |ED|FS
/
TOKEN
PA SD|FC |ED

PA-Preamble(16 or more symbols) RI-Routing Field(0 to 30 symbol pairs)
SD-Starting Delimiter(2 symbols) INFO-Information(0 or more symbol! pairs)
FC-Frame Control(2 symbols) FCS-Frame Check Sequence(8 symbols)
DA-Destination Address(4 or 12 symbols) ED-Ending Delimiter(1 or 2 symbols)
SA-Source Address(4 or 12 symbols) FS-Frame Status(3 or more symbols)

Figure 3. Frame formats

FDDI Zejgjol 3 EZ27& et 448 o 2 w=t 448 2498 FArstn

F7h @A9W ED Bcg AQsito RE ZHQe AU A4 wcz B
o A4AH7) dEel Mg =& TaAdol LRI THREN BUY & A FCSE
8% 2ol YAt BiE dNAY S )¢ LFE YAGT HaY & g
1e AR $4 w3 230 7l J1dw 2o #4074 WY 6] AP e R
ERY £ gon § F2Y U kT olFH 24F 0F dal £} Su

- 17 -



Abole] BUX7L 2AY MM E WEs T o)

°l& FE3I AMME 718U HdE A vAANE S $AxA OF uray
< Bustofol &) o] HAE 2% wWAAE AN A Heo] AL Zx @
=5 H%7] ddEg o)gsted Agstolol s=d) AWE ¥ S SNR(Signal to
Noise Ratio) ¥4 3} o] AU P2EE Fr|Hoz AP Wwo] vz s
(Natravali 5 1990). &, #4224 F7lvit} Hd4 J2ES 278stn e &
UM 2 F7F YA 2 F Zegg P2Eo E7bsle] HHE: BrEES Zr)Ho
2 SUAANA 2ot A4 A¥e YL FDDI EYANAN a0 Aag
T AeB2 FAAE AR A AR AHRY o] A= E2 A
A dow @ Az &3 Leele Aol BF Byrex & 4 YA o}
<Figure 4>lX = 2 & RBolm Qe & WX} 4y 4o Zydog U
TEOR FAAE Ado] FAG B Fo| oa) $Alale Hio] BRHYEx|
@

4
]

e

1502 £48 Zede) 2811 0w sLeE S 22 MY Zgde 4
& HZEA F7h oFRH EZ9 £ 345 2o HE2HoZ urb Ao A
W& A2EE AEPch o B4 o Yoo Tado] &4bo] BASHALE E2ut
BEsA Aol AOR FARE YA WS APL FHE 4 Y 2E § A
A £% RE Zegde] EXHW AUF LFE @ F e o] Ao oz =g
AR ool 2 F BTFE & h54ol A Yok ANEHE LYo AL oje &
MUSE 27 Ao Hz £ ZHY WS Ao 0FE B4NY & gopz 9
WAL AEA JAEHE ZAYe PRV A MAC Zaldo] Tae oo} HE
g AHg3,

_18_



Set counter with 3 Error report

Figure 4. Detection and reporting of frame error
2. 2LFHN 7Y

FAA eEE FU1Ho2 wARs} £a3W o]E 4 FDDI Ty os &t
o B2 Afsted Zedo] SoloW oFe WA GRE BoY 4 Aow 4
ARE ol FRE 71SF F 2F T4 R BAG) Unx Zaye 25 A
R AN £ ZE Zede A4o) $RY F 37 oM EoE 2L u
°l#AY TTRT 2ot 48 EZo] =&st: A u57] WYEL ojfs) 98I} w
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Figure 5. State diagram of the sender/receiver node
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Figure 6. log(BER) vs. deadline meet ratio

- 24 -



<Figure 7> & 2H5&2 10°22 AN A 2EY A AHE&L 0594
082 WIAA 7ln FEAF VELE A Aot & F A g A e A
de FEAYG HFTI F S 2A Z3 g JF WM 2EHJS] Rt
&3t 2l e ZFH JFE wer E AR Eo] Fopxd A ANH
o2 "AR ] ¥o] BolX B R o]o wEt 7 ZtsAol F/Hdth Wi Agd ey
& ALE &9 Folel wE o F/ HUE AT g Ze] FA4 o gty FERAH ¢F
=7t A%

1.0
0.8
©
© R — \
% 0.6 4 Proposed scheme
2 ) --O- No error control
o C
£047F
®
3 )
0.2t
0.0

0.50 0.55 0.60 0.65 0.70 0.75 0.80
use rate

Figure 7. Use rate vs. deadline meet ratio
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Figure 8. Asynchronous traffic load vs. Deadline meet ratio
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