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currRatio = (1 —a) + a* prevRatio;

simAppSent (J) = prevAppSent(j) * currRatio;
else // additive

for each link (j)

diff = targetMacSent(j) - prevMacSent(j);

simAppSent (j) = prevAppSent(j) + a* diff;
run simulation using simAppSent as input
determine simMacSent for all links from simulation results
conveyed = isConverge (simMacSent, targetMacSent)
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
[0137]
[0138]
[0139]
[0140]
[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

A FAE AATAAE ¢ Y. AS £, AP FE Lk AL e AU
el sl A5 E % -

olgtoll A=, Al & 55 Fad Aotk o]dle] =9, Y =W tidh =od E3E JAHR SR F=
ANA AREEE HIFAQ ®V]E AWste oldE A HAE9 A e XFeh. E8(502)d4, w4 BES
T 29 Foll tEEZ(218)d AT A Z2 EHgo] HoEEE st ool AelE Mdudtt.  ZEAIA (50
0)°] 12k WA, Ao R FAstE 48 o, 5 o7t S wells, 559 Foll F o= AR ot
v UEHA %S F=s] Sste] A=A gevh. vE FdEddA, = 59 ZRAA(500)E 7] NS
st dlo o] &Hm, WEEA] =tk S, " H2(one pass)" ZEA|A oL o] g T, EE
(502)> ZEAIA(500)Z5E AAE = Adar, ol JFe THJF O2=2A ATHArt.

B2 (504)00 A, Aol HIHFS) H HEYT AN HEYA A Edo]Ho JHozA Agdr. ANz #
T, EgE A, #5949 HolE T3 22 udst MEY A HAo] Asd F Ut

S8 (506) A, AFH JHE o] gste] UEYA AgdoldS HATo=H, o F5(SimPerf)o] o SHT),
A7 B2 (506)9 4, a4 A5 (SimPerf)3} A A5 (RealPerf) 7+ Aol (Diff)7} JAX B Ao tjgh &+
Aol o]Fojxtt, 1 xzto|7} AAX KT F A(E(506)), Fol FEHFD o] AAATHEH(510)). Aol #

o
=i , T
o) AR e FAF =) = 63} BAse] HS F U2 Rl

Aol ol AR VW, B VEAD A5 6} W=D A% el Aol g 54 el §3ol o
# QARNE 2aehs wE @ Y] JFS AATORA(ZYGL)), FolE Fohith (e (12). Fol F
gol weh, ojw VEAZ A% =D Aged A5 Fols AT AAA} ARG, AE Sol, A%
EAE B £ o] APF Aol 2t AT ReowK, MR Gefo] 4w 5 T
GO, el 277k AFRTE. A Bol, F4(e0"E ENE ol gdtl, Foho 4G the
a6l WY 5 ok dF Sol, A=ZAE AR Getel Aveledd, @2 £ Aol P A
o sh7 wergel Wek(gelel Aol ARAow WA & goww, gO) B WE Grolt. A% 4
Aolo) Akl oo, g0 FaE G Amel Ash Gtk 2e(510) U4 2E(516)L A7te] A mi
woo] e wEd ik, e, g 2218 2 geli ZGIOAA el Al bR 5
olshiz, gt Lol Urhbt ® 5] ZRAA(500)Sh FAE ZeAAE TAS] 8 aE 5 Qs 64

Let NS denote the network settings (i.e., signal strength, traffic statistics, routing table)
Let RealPerf denote the real network performance

FaultSet = {}

Predict SimPerf by running simulation with input (NS; FaultSet)

if [Diff (SimPerf, RealPerf )| > threshold

determine the fault type ft using a decision tree for each link or node i

if (IDiffs (SimPerf (i), RealPerf(i))| > threshold)

add fault(ft, i) with

magnitude(i) = g(Diff¢ (SimPerf (i), RealPerf (i))

o7t BAYEA ] ARE XSt dlo o]&d F e W gagEs VEdn. olste =

F8S AAs= dol o842 & e dagFe dolnt.

62 Fello] FIHE AAS] HsA 3*73 Efrt ol&He FddAY ZEAA(600)E EAg

Tojtk, = 6ol EAE ZTEAIA(600)E = 59 EY(510)0] & = Jdu IEiA] FS = ).
58 (602) 4, AlEHIEH HF A (SimSent) oA AA HZ A5 (RealSent) S 74Es 2o Ao

%ol (ThreshSentDiff2 FEAlE)AAllRTE Ex]9] ofrt FAH, Td AS, A A= (CN7F AA

Al A AAFRSS HERNE Fell7F AS5E T (E=(604)).
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[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

SS90l 10-1098744

E8(602)9] dAIAE ZHeA 2 A5, AH EH(606)dAM=, AA UEYT Hdd el A4 7

(RealNoise) ¥ AlEHo|HE WESL A oA #S(SimNoise) zro] EAA7t dEAe] (=, a4 &S 2

o a3 A, 7 Felrt A-HE U (EH(608)).

AA 59610004, AlEHIAE ] &2 (SimLoss) (5, o

A AA AR =2 7ke]l 2 JAIF =4 Aol (ThreshLossDiff) BT 22| o ¥-7 A F ),
q

£8(612)). 284 &2 45, =25 AAHor st e Holt(E

o

(70008 TAl8h= 35 Eo0 dutx o T3t {8 A5 Agste Fol dEgo] EYA oA ut
4 5 Fojgo] TUF FPA AFolNE, FEAEe A3 IS 5 Ja, Tz Q&) ¥ W A
A Fe BFEeA Ak, dejme, 2RAQ A0S 2] sk, = 7ol =AE A e A An
daglFo] FEE F vt GRYFL (1) & 59 ZEAA(500)9F FAFEE 7] ek AH A9} (i) W
A M3 (refinement )] 2719] €A S x3sir)

ZRs 2,

WA R gAe golel 3712 BE delw Ahgd Atk steldlelA, oled@ A wAe, Ay
BEG 2] Aot Bxel g olF3] 9% IEMonA ol §HAY £ 59 Y W AFeoldR F
Absiet.

B (702)0014, & 501, o HEYA A 7159 ol Je stollA zhzhe] wiinit 34 ETh. o
501, dd UEND o2 AA HESARTE Ao UESA HAS AT UEYAY] Algdolds
#4295 . HEAD AAS 4 =t delA g oo]dE mEo dy& Fdtol Aedn. A7
=ol oste] AlTH= UMEAA AL dF == 24 UESA 42 =8, o =289 HEHA AT

= /1% % dvh

boojm

B (7000, (71F Aob Aol 71xd) F4 UEND deat A ds e A7 A
501, Aol wEA Eo AP T defA o o) Add & o dEA ®

Heo]dd WEJAZTEH doj FA(S, o) WEYSA A, S5 doldERZRE Ao F71e] u
EA AAE el vevs AA(S, #33F) WELA 45S Hadit

o] TEAA(700)F 41 = 594 date] ArE ZEAA(500)8F AR WA o R x7] Aol
A4 EY(706)°0 A, <& Eo°f, AR zel7F UlS AAA KT ZH| o] FT}

5, ol Aol RuETH(EE(708)). ol#g A5

o UE IV A om wsta des A | 28y, Ak Aozt gl dAIAl

21(706)), gol @l AFAHEH(710)). Foll FHE vhdd wAom AAd 5 9, & 6o 1 Y

Jeht 9

e (712)00 4, AFol7t Aol A7) Wgtz A Ea, Fo A7+

& 50], & 58 #AstY Aed 5 gOx o MENT 4 A
to] zhzbel Aofmirie] Aol =72 AxtelE ol o]&¥E 4 gtk o]

Fo], ojwl o7l BaEE EdAo] dg=

ot

o AT X

S
o2 e

moon ot fi
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ot b orle o

(3

o

of wet 2FATHEE(714)).
92 4% zvel 747 Apelo
§l‘ HL/K]oﬂ/q‘:A, xc]—oHE_O,. Hi
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Rl P
olr

x Holg el ol AgET the
14, Ak zpele] abg Aol of, Fol Zs1%ol MumHL. oF =
o Aol Zzke, o MEAD A AA WEDD A el 27l AolE A & AT 77
AR EAD A% Aol MAALCZA, St o] Folsh Aew 5 ek, B(T16)eNA, T
ugre] 272 g golE AAse], ol WS A swt,
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[0157]

[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

SS90l 10-1098744

o AsHQ A JEshe FUsg dolHE A4 4 Atk BEKES, A4 MEQL 43 A
$(E, Aol AR WEYD A5 el Aol BA Wie] UENL AEdlHS Al YESZL 24}
SJE% gAH o "o B A7) A% FEmo A g,

o Aol AAl MEAZ Aol FHsA Wi F9(2ET18), Mg ol Fuot gol Aol Fhen)
AEE ol 271 2= A Golm, dF Sol dd MENL A3 A4 MEAD 45 el AelE A @
AP 5 ool Amg gl

FRES AEgoRn, Aol e WS wEHoR dASd 5 du(E
(720)). o1& MEE Fole2 ol fgel F7ht(E2(722)). 28 YA, M2 Fof SRS E9s)
% ojdel Wgk dHomA ARgste], VIE Aol g stellA ol WEAL A
FAFHE(702)). & FANAN, ZE=AIA(700)7} vHEE ety Hoje] =dAE AEE 5 = Fel
= 123
e}

4
)
)
=
to

25 (false positive)
To] AA UEYAS HA Adsol AN
#

= elgh WAl A, Algeeldd vEAE &
o] XS Foto], AA vES AN wF =)
] =

°|
|EXA Aes frdehs Folsod tid Ao s Aeste

13 Let NS denote the neiwork seilings

{i.e., signal strength, traffic statistics, and routing tables}

T.et RealPert denote the real network performance

21 FaultSet = {}
3) Predict SimPert by runaing simulation with input (NS TaultSci)
4y i DIt (SimPerf, RealPerf)] > threshold

a0 (5)

¢lse

go to (7}
53 Initial diagnosis; initialize FauliSet by applying the algorithm of Fi(1. 3
&) while (ot converped)

2y adinsing fanlt magnitude

tor sach fanlt type N in FaulSet (in the order of decision tree in FIG. &)
lor each lauolt § in (FauktSer, ft)

mapnitude(i) - = g(Diff (SimPertli), RealPerl (i1))
if (jmagnitude(iy < threshold)
delete the faule (ft, 1)
b3 adding new candidate faults if necessary
forcuch fault tvpe 1 (in the order of decision tree of F1G. 6)
1) find a faul @ st it s ot in FaultSet and has the largest [Diffi
(SimPorf {i):RealPerl (1});
1i) i Difty {SimPerf(D), RealPerfin))| > thresheld)
add (T, i) to FaulSev with magnitwie(i) = g(DifTy {SimPerl(i).
RealPert 1
¢} simulate
73 Report Fauliset

ok ol Al SR ;=L g §39 FolEE AWHES FHE AN AW FuelFe
A g}
= 0 .
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T,
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o,
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|,
2,
N

aeng, o do]dERNE FAlE A" Ede]s HolHE
H(118(N)) 29| 4oz FEjdse Edolx dolHE Agstr] st

o] B4 :==(102(1)-102(N))7F o] EUYE 3 (neighbor monitoring)& F3strs HaPd 4
ES ¥¥ets FddolAe UMEHYA(800)E YERH Zdoltt, WEHT e 77t
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SE(F, wEE)RVEY B30 nust 47kd a0 AFD & k. g
21021, 102(n)¢] WEN D ARk ok}, w=(1022))¢) WESD H5g V)
2(102(2) 2% H 98 Aok, E 8¢ wue @z WssolN AgEE A
LE(022) 2 w225 BE As] ARA UEsh wasle] g WS tehiEs A9

off

FE(102(3)E #AEA ==(102(N)) R0 AgS 98] dAdE B a(802(3)) Well, BaL(802(2)) (% 84 &30
2 ZAE)EFHS JVENA A dHolHE xdTT. B(802(3)%, =E(102(3))7F =E=5(102(2),
102(1)& EYEHsle] @& HENA A5 dolHE &3 2388  drt. 4 T3, do|dE BE]
AgS T SHEE ARE AAFoEN Bi(802(3))7F HAgHEr. odE 59, Lc(mz(s)u o] HE
TES, ZhZhe] ®31(802(2), 802(3))olA %=E(102(2), 102(3))e o d#AHzm wtExEE HARE AAS L,
dolge] ¢lole] BUXE 7wste volHeE WA & A = iC(loz(n))“ T3 EE1140m)E
AYAA | =E(102(2), 102(3)2HE YEYA A H 1 HE 95 °‘E} HES A 45 deldE #eA
Z(102(N) 2 AEslr] 98 Ra(802(n)) A A4 H .

=
=
=

=

BRuEL FEA w==(102(N)ell o8] HEYT Aol sty olie] EUXE ©@xslr] & Aled
12 So], Hi1(802(2), 802(3))E A ==(102(N)oll ol F#d(cleaning) EEH(120(N))2]
SBQ Bl A2 vasoe] Aviel AE WESYT AT dHolHY BEIXES #HHAT £ drt. EYAES

30 of
EJPE
2

e

d7h ke ERolA Y B s BaE S A

L 9% ol =EES VIAEe Haso]l UEYAdA TIPS e =259 X5 dotlr] 9l Hluy
© 7AY dellA ZRAIA(900)E EAskE SEkolth. o] FRlAA, TERAA(900)E HiEe =YdAE A
WE 7 e =EEY HAh JFoEA glo w25 A

L= 99k weso] AgE ZTRAA(00)NA, $A == s WY J3 1o gis) S s ¢ 2 A
H 8o IAC-A S ZUHANES (senti(1), ack(1)ZA RIFT. 42 wE j& @0 F209% o
Qe FE recvi()22A Rugth  F7hR, $2 T FA w29 wlE ol kE T P FAHL
FAHE HREY & D VAC-HE A AV AHEES (sent (1), recvi (1), ack(1))S2A B}, RIS
o BAAL B A9E 3o sz delun)

#HA E2(902)0l A, Hae] HAA e s Hig uie} o], P FAlE AR ES b, HA Ae ¢
3 By wie} o], T HAd AFH AFE] FRu ulg Z A(AAAZ A vpep Zol)el s &
Qo) olFolAth. =, wE imRE £ A9 23 16 dial, 279 A 1A, g BHo| o]Fl A
t}:

Zzto] wESel o@ nisel FAlo] B4How /8N4 fonw, AA 7 ASEY. F4H ARE
of 47b A%E AN R} o) T, o @6}04 =

274 =904, o] ol oa] warg wpep gro], HAe] AFE NAC-#E olAauAMES] STt
gae] HA A ofs] wag mpe} re], 1 W Ae] FAlE w7
o oAl HEtE, k= (2R E =5 jRo] (3 1o i8], AF AAA tellA, thie] wHHTh:
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