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Abstract: This paper presents RacsCBPS, an admission control scheme for large-scale and scalable content-based
publish/subscribe systems. First the key requirements to implement admission control in content-based
publish/subscribe systems are identified and how it differs from admission control schemes in the Internet and other
research areas is analyzed. A cover-relation based algorithm to compute subscription resource requirements and an
admission control algorithm based on subscription routing are presented. The scheme ensures time, space and
control decoupling without sacrificing scalability of publish/subscribe systems. Publish/Subscribe systems can seek
different balances between system resource utilization and QoS guarantee by choosing different admission control
criteria. Experimental results show the effectiveness of the method.
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KEER:  AHATH IR SR ERE AL SR8
FEESES: TP311 XHERFRIRED: A

AT (publish/subscribe) 2 73 4 2 2 Gt b i — Bl A5 Ja ], & ok o0 A 20N R4 T I R) . s Ta) L 42l
3 A7 T A O A VRN A A N R O & 5 A A M . B AS  RAEREE A T JE T A R
[ & A1i 3T 17 % 2% (content-based publish/subscribe system) L R 3 (3T B HL IR & AT AT 3 R S8 237, H A,
LT N R RATAT T R EE (K950 A5 200 Mk %2, e A A i kA AR B SR T) . RSS Feed™., 24
AR RSP 7 R 45 14

FEHET R R AT 1 22 0 b (0 T Hp A 40 35 KRR T 19 3 R o A 3, R 18 T 1) % A 5 Bt e 10%~10°
20, VT 1 H R A 103~100 2 )-SR [R] (1 %5 it BR[0T 45 e =, DR e, T 4o £ 7 4 R
5 SRR N B W R G T A — A Sk DR 22 VO AR, Y L 2 (AT 1 R A I B R SR N T R G %
YA PR, T A2t B S 3o 2 i) AL 3 e SR I T, IR G TGV WAL IS P 16 5 SR LR T R AT 1
FA G5 A S A P AR k7 5 K SRR g 1 #) Jr AREO SA A 2R G T g N A AT B ) R 45 6 T
T 22 (33 SR T BUR G T AR R I8 FH 11 I 25 o 2 o 0, — 5075 | AR N A28 SR 0 AT A .

THEN T2 IR 9 45 B ORI Web il 25 2% 55 B 0 ATk P — AN 0340 00 AR 22 fE N8 1) SR s R EL VR e 4 1 ok,
RT3 248 S W R 70 K8 e ik 1 i 2 ity 1) 8 O B, HL DA i O s IR AN SRUHL ) AR L2 R A SE A
BRATT B F S8 SEIUE NS BINLHIAT LN A R(L) ARG KA RAT Ao R B 2 AT 1 2, R Al
HORT B 2 A — X 2 105 AT AT (2) R Ge o0 K F A4 1, AT W0 04 4 K 5 42 B A0 <A 1) P 2 o e s S B
DRI QR) T REMET — A0SR M2 b AR P HE TS BN 2 2 A R G [ —0
T O, 500 2R G 0 A 4

BEXE LA 20 T B ST AR R ATIVT B R S0 P SEBRME N 301, 75 AR He LU LA T I CBE T SR (1) R &
T AR AE A JC WA 20 R B AR I A R AR LT B SR ST T R R IR K T SR (2) R 0N IE N 1
HECRE 25k DR IE VT B 38 A0 R AT 20 2 0] o B R] 42 R 7 T A SO 63(3) R Gt T 2 LA — AR AR v (1 Uy s s
T R

FEARSCH AR T — P TR 1 A3 LT RacsCBPS(rate-based admission control scheme for
content-based publish/subscribe).RacsCBPS & — P73 A 2L HE AP ML, e 2 T ik v 4 1 2 TR AR 7 25 0% 3R 7B 1T
5] 1A 45 43 R 1A TR Bl AT % 968 e ST, T TSR P 2 1 A P e N 4 1) SR e, VT 1] 10 o N 9 S0 ik — b 3 9T
58] 7 R s T B A (1 B9 ok SR B

ARSCE 1 AT LU A DG AR5 2 45 ) RGBT A 3 4yt L 178 55 R R IO T B e IR 75 sk vk 7 vk,
5549 AT I 43 R 1 A R SR O ME N B B 5 5 1 4 B 56 RacsCBPS 75 23 1) S 46 ANAH 5 2 #7 PRAN
56 W AT B 4

1 fAxXIE

$5 BRI AL GRR Y A AR R, RATAT B R Gy 6T R JEFRMAIET 2 3 W B &
PR EEE h 1 B (K R AT T AR B8 AT OR3E T 3 (K A AT 1T B IR BIE 5 3 2 2 B e TR AR B et U
AT 5. AF Dy BE L5 180 AT 58 Bk 3 oK AT 1T B 28 G KO S8 44 e AR D RE 75 T RO BIE 9 35 R B 6 R AR 13T
1) 2% G5 1 5 55 7 U0, v A 45 ) ¢ E AR T2 190, S A e D46 g i

SCHR[BIFR H 1 A AT /VT D 28 S HHE N 42 1l AR MR 25 (EL 2 80A &y H AR G A Ak i U 5 8 o 1 S i g 4 e 1
fipt R T3 SRR R TRy A (¥ 77 2 ANRE O N AR (AT DR BRI e 55 E AT TAE S 2 1 D0 e PR R AF %
oI TR T A5 A BA A P KR 2 d 28 5 B4 25 K sl TE 28 SCHR[10] 45t 17 2 ALL I 25 13 i3C4) 2 A BT
PRI A AR ke S AT AT B 28 48 F (K SR 28, R A 20 00 010 B8 AR B AR 2R 48 0T D) 8 1A 3 Ak 0 A A 4 1)
KA JEAR G L 2 (10 5 A BGT B 2 5 B RGP R 24 R A F AR BN, B Al AT B & e ik 4 1
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TE 0 S SRR B ) S A8 2 IR R A S SCRR [ L1 e 41308 B I58 5 2R 40 P 350 5 S A2 11 5 1 A £ 57 I 4, 45
T SRR 43 T R v (B T 71 3 B0 1D 5 SRS L Y SR B N SRR I 2 5 R KA, TR TR VA AR
TR PR i 45 I SCHR[7]45 T —FP B AT QoS SR AL T DHT AR AT/AT 14 R 4t IndiQos, 1 B A1 45 Hh ]
X FR G T R AT AT B AT W V5 R SR VS E SR FH 4t AT T e 1 VR R SRR T B3 SR e AR AR
VT ) 17 SR TV UF S5 T D BT (K ) 4 R R SRR O AE R G UR. ) b, IndiQos AT 4 H A DG I v N 3 7
k.

FEER R BT R G YR AL T3 BOIC 72 0 P SR A O i AR 25 11 ) 750, Do 8 Bp 800 o ) - 43 82 1 T AR
B R T B IX AR YR T R A DAy W A R A 1 % e, B AR R B SO D AL s i 5 58 A R
FUIR R 55 3 28 A e T 5 R R 55 ) 4 B R e B OB 0 UL, I W B A 37 S s 2 1 AT DR AR X R AR T 5
BB A% 77 b My DR IE IR 25 ot (H S W8 R FH SR BB AR e M R AIE ;5 Ab—— S w40 e R LORAIE T I 45 o i
PEHE R 1) fRAIE. Differentiated Services (DiffServ) & o (1 — 2 fif v 77 725 DiffServ AN ZESRSGH AN 175 SR UEAT 45
T, AR AN S SR B (45 5 LI, 2R G AN 5 S A A 10 SR AR A AN A S A 58 2 5 N 28 AT BIL s A IX o
KR MR G R A B TG I8 SR #K 25 52 252, B0 5% B 2 DiffServ 111 F 1K A S B AN SR B2 it
A ARAE 1 AR 55, T A2 AN R G 1 A JR AT 285 18 AR SCHR HR 1 Y A4 T P B A 3B 1 £ IE, S mT DA 47 1)
TRAE, LB e 3R 48 1 B2 V5 R .

T2 I 4% B 25 SLAMTE 5 A0, A S v N7 8l TR BT AR 2 15200 e o ) 5 b 3 4 g ST R R
FeFIE R PR 7 2 e 07 30 B ST S BRI T RE B PR A AT R T R B e A X —
AR AR D7 28 AR LR T N R RATAT B R G K ] — X 22 (a5 U7 2K R S P 20 B e, X S i T
7 ZEIEANIE T35 T 9 28 B0 R AT IVT 1R 22 5. 10 AR ST o 8 R [i) 22 A SR BT 2 -39 256 16 o N ), 7 4 41 o
SRR TR w10 U7 2 R AN S ZR G 1 R RS B PE AR A P R LR 4 TR L R kT R
2 RGRE

T S MR IR SR T 9 R AT B R G R UE N IR, AT B Se g R T R AT B R S R,
SR G4 RacsCBPS [ AL 41 Ji 346 43
21 ETHERHNATRARFEE

—ANRATAT B R G e AREEAT R 4 AR AT R AL ) A R, e A A T B R

TP BRI 2% (58— 1Y b (U 1] 1T oR). A A1 o LA A T O £ S A A ) 46 v 4T ) 28 3l o A T
15 175 SR 3 X T 1A S N AT ) 26 JU) SR S 0 F S AT SR 3 e 4 BT AT X A AR LT [

S:Subscribei
P:Publisher
B:Broker

Fig.1 Model of publish/subscribe systems
Bl 1 AT RS
N TG SRR L 3 AT, FRATT SR 0 ST T AR G R ) % i
EX 1 —Adiff e 2 MEIENE G {ava,. . an} i a2 — D4 P X (), i=j=nizn;.
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EX 2. —ANEVES IS c &A= T84 (n0p,V),n BB Fop i MNEERFV & DN EIEERES.

EX 3. gL 8 pa 2 f() 2 MK e £ f(a)=true 4 LA R PR a WAL f 372 1@ PEd B8 4% 1F c.

EX 4 —AIIESEM R B IEREE S, BT R KL F(e)=fiafon... Afn,F(e)=true
2 HACS T30 4F e h AT — B2 ay A7 0E— A fie{fy b, S M1 fi(a)=true BT A5 3l 2 1 BB 45 1 F i i Bt
id i Ei Ei={e|Fi(e)=true}.

EX 5. WIS RS FOD FiodF), 2 ALY EoE;.

T VB 2 T R 5 O R o R — il 5 K 2R (UIE B ).

EX 6. WIR FioFj, JF AALETE F AT FiocFi, FiodF;, WK F BB &5 F T AT B o6 Fy K g8 4 1h
BT Ry L S T A W Py B o I IR A A T Ry S R R AR

ACHE A 4% 0 IR AR AT A 4R 4735 1T [ (subscription) AT/ 25 (advertisement) {75 5, i 2645 BRI A ik 9 45 4F 2 1)
7 o ok R EAT T A, ZH PSR IR G5 40 T RT3 50 R B 1 0% R 7 s 50 AR AL — il 1 0% AR DR U AT B SR R
PR 55 R R AR AL AT 1) oA .

ETHERMATHARZT NS 5 E @ DR O (WL )BT A2 1, Horp A 40 H K 82 0 A S
publish(event),advertise(filter) #1 unadvertise(filter), fCFH 4 £ 15 g4 H (143 111 4 notify(event), 1T 5 5 407 FH 14
1055 subscribe(filter) A1 unsubscribe(filter); 42 I 4 () filter 2 4k it UE 41T

Table 1 Typical interface functions and their semantics in a publish/subscribe system
F 1 ETWERANT ARG #0 R HEAEE X

User interface Semantics
publish(event) Used by a publisher to publish an event
subscribe(filter) Used by a subscriber to express its interested events
unsubscribe(filter) Used by a subscriber to cancel its interest on specific events
notify(event) Used to notify the interested subscribers upon the arrival of an event
advertise(filter) Used by a publisher to advertise the events it publishes
unadvertise(filter) Used by a publisher to cancel an advertisement

2.2 EANFEFINE

RacsCBPS 1 Z 4¢ BE U B L 1T B B U0 R o R N 32 S S0 R N 42 1 A DU &5 J LA B 20 AL i (B 1 2 o).

Herp R GE BHUAE BEAR AL 100 2R 48 mT ] WEUS AA A0 SRR B T 1 B SR ST R SO (KT I P G I R
G B HE A T D) vHE N A A SR A T AR 8 el B g — A0 SR K AR AR RN TR I SRR B AR T e
JE VT TR 2R G YR R AE A5 T U AT 1R N A28 1 R SR, Tk 2R G TR R AN o 1T .

FELLR LAY HL BATTHE 730 741 44 RacsCBPS )45 A 77

Admission control
criteria
System resource Admission control Admission
management algorithm decision
Subscription resource
requirements

Fig.2 Relationship between basic components of RacsCBPS
2 RacsCBPS AHICH il 73 S H G AR K]
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3 ITHAMTRFKRITE

RacsCBPS %4 B itk phy S 30 4t v A SIENAPH IR Ff0) 24T B A — AT B I, 3R 48 5 %)
FEPT 3 1 DU REAT VH 5, T R 52 2 A5 90 X AT B FR AT 3T ) BT W 5 S ) A B R 0 244 i el A 2R R
JUE VAT R S A R AT R AN 1R 2 6 B AT A KR AL AT 1A X LS BB A T R A P 4% R, 2
VB A AN B AT B IR A8 AT B 55 R G0 10 24 05 O R W AT A8 55, 4 3T Il i 1) B 0L
31 HRAE

T SEBLHE T UL, 75 B0 BUAT 02 5 AT 5 R ALK 2 BN o A B e BT 1 A e AR
2,11 HL AR VT 130 45 K DM A, A 2 500 % 3B AN R A 0 e A P L e o) — AN A & N )
RGP ORI, T ZEHR % R A 2 R AT A 00 55 K 3R e, WIS R AT 5 BEAT 417 3 S KR AT 5 I AR SR
TSN AT R AT A ) D S H50HE 2 H A2 R AT A A O R KA, 2R G 4 i A AT 7 A B R G Y
B KR AL AN G KA 5 KA Vpmao N TTE BAT 7 SEILME A2

AR 22 5 KA R A REAN T /0 N DL T 2R

(1) count, VUL %Y m BT 1T B (1 SR IR A AT AN 4L

(2)  rate,VLHECZ Y KT AR AT B A 0 B R R AT

AT RacsCBPS J&t—FhIE T~ 38 R (K A\ P thI ML rate J& I 11 24 353K SH4F 310 Fdr, count J& U 4 Sy 52 3L
PP 1 (K — N B Je ik, [ Pt O 2R G R A B RE AN S 06 St v SR (AT 2 75 AR AR I 2% o 23 B i AE A
ARBEAY R R AT R AR, 22 15 R P R AL 45 IR w255 B (W 3 o).

price>0
rate=17
count=3

AN

price>5 price>3
rate=9 name=DEU

count=1 rate=4

count=1

Extended advertisement tree

Fig.3 Extended advertisement in RacsCBPS
K3 RacsCBPS (4 JiE A%

3.2 advertiseAISE I

W BATE RAT AT R U AR DU BrE R AR KO AR R — AN /N A OB HEAT L B R
IR BT A Y R 2 T O AR B T DT ORI I UE A A0 B 28 T BT 7S W R B KR AT RN Vpmax- 24 1%
NEYHEHE AT SN AL LU PR L

(8) AQHLY A B A O AW P AEAE N R NSRRI N R A5 B N.count=N.count+1,
N.rate=N.rate-+Vpmac. [ I 50T NGB A A5G 19 0, SEOBT BN 5 58T NOAH R (G 11 4(a) ). el BieAT #L 5 0 as
S0 L LLAS 2 I ST 5 ) A

(b) ARBLT KT 2 1 50 R B AN AE ST RN AL AT N=F, JULE 2 25 S8 R B BN — >4 23 MM K8 A 21 F
MIRT P A2 et S MR P B i e T 2 1) K BB (0 2 A S ol T8 o R AR — i P 50 R R e P B e 5 T
R L DB A5 AF XTI B AR B 2 TR AT BEAEAE A A SC AR B0 T Fn B A ROl i 4 1 i ) I ) s o 8 i 4R el
W AEAE wi,wje W, winw;=@, 5, 23 B 3 00 AT 5 7 4 o 5% AR A 1R 28 s A5 RUAR N, 2 i B o 52 o ) i, %
Z=Jw, EL KR

weW
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doe = 2, 2 trate—> srate.

weW tew

ST SR R AT A

seZ

Qeoune = 2 2 t.COUNE =" s.count .

weW tew

s MBS B (W B 4(0) T 7R):

M.rate =V, .
teT

SEH M P ALY

(T Ac) Bl ) i TAE AR

seZ

+ Y trate—d ., M.count =1+ tcount —d,,, .

teT

s L SOH R Ay

L.rate=L.rate+Vypax,L.count=L.count+1.

price>zg price>3 prtice>2(33
i i rate= name=DEU rate=
price>0 price>0 — iy~ I
rate=17 rate=20 . :
count=3 count=4 T COl#“tZZ price>5 price>3
i rate=20 name=DEU
price>9 rice>8 < L
- >5/' price>3 —_— rics >5/' price>3 rate=4 na?nezDEU count=3 rate—ES
rate=9 (ELESPIEY rate=12 | | hame=DEU count=1 rate=11 ! coun=2
count=1 Fate e count=2 rate=4 ——— price>9 S
count=1 count=1 i . rate=4 =
i ; price>0 ~New advertisement - name=DEU
price>5 | _—New advertisement Vora=4 ¢ count= rate=11
rae=3 | count=1

(a) Update advertisement information in case same filter exists

(b) Successor related calculating of control information

() FEAEAHI L DES AT IR 2 5 95 (ORELZE= L ESI
price>0 pricE>O price>0 price>0
rate=28 rate—§9 rate=28 rate=31
count=5 count=6 L count=5 count:(é\
price>5 price>3 price>5 Pl price>5 price>3 price>5 price>3
rate=20 name=DEU rate=20 LI rate=20 name=DEU rate=23 name=DEU
count=2 rateilg —| count=3 zzten_tzg count=3 rate=15 | ——p» | COUNt=4 rate=18
count= 7 = count=2 T count=3
price>9 t price>9\ : t rice>9 f ice>9 !
P, . i price>7 price> . Bice price>7
count=1 prlc_eDzU rate _4 name=DEU rate=4 price>8 rate=4 - vy
= namf_ o count=1 B—y count=1 name=DEU count=1 —
rate= rate=11 >
= rice>8 count=2 E rice>8 count=2
ST count=1 naFr)ne=DEU price>7 countsgl na?ne=DEU
name:_DEU v~ New advertisement rate=11 name=DEU | Ny advertisement rate=11
rate=3 — Vomax=3 count=1

(c) Predecessor related calculating of control information

Fig.4 Examples of advertisement calculation for different cases
Bl 4 ANl D0 1 2 35 06 R B B R 5

3.3 unadvertisetg{EHISTIT

AR R A A unadvertisement(HUTY 23 75) 1N, 1% unadvertisement WY 35 LLiZ & Al 4 T BEACBE AT 55
T AR I I e /N A R BEAT N 15 5% A IR BB 138 unadvertisement H R RE iE 451 L% ) advertisement )
I R BRATIZE N Vomay, 1 I, 75 BT BEAS T 2P ) 2 25 O R EAT BT A A 5 0 R 0 S8 A2 7R — N9 s
TN B PR A N=F, B3 1% 15 8 BRI AF7E LN PRI G i

(@) WA Vpma<N.rate,N.count>1, ¥t W] & A e R B AR K ATH A 2
TEOB & BT A ARG R TR FE A advertise 4%

(b) W Vomax=F .rate, 1| 7 %E?ﬁ?ﬂgﬁfﬁfﬂﬁ‘ﬂ)5\,,‘“):111]‘]5333/[\%)5 BT 5 K R R T R, BT
PR S PR — IR ARG P B SR T A AT — b S8 4 A AR A AR D 77 5 3R, S B ATT =2 T ) i J 7 o5 R

A DD 7 PR 42 A5 AT SR, TR,

R R BRI
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3.4 ITAMBRERITE
AT B RAT T BN 20T B 2R R G BEAT 4 B 21200 1 208 AR 2% o (5 — 9 U R &
SIMRIEZAT PV T4 B RIS s 2 35 OC R X% T B AR e 5 A 7 SR UEAT oF 8 A7 7 LR P A
T
(8) WIRIET R A S RAM AR A N SIS F AR, R 7R e 3T B 7 21 r e g LA
N.rate /138 2 JEAT b 22,201 [ i) 42K B N.count /MR A #
(b) W RULTT R A SRR AL F AR R R 2 WAE 2 5 R R AR AE F AT P o5 4 S R P
B AR T, IRATRE X AR S VST B AE %5 R BT 5 B U5 A0 doe KA A B /M (22 5K (2)).
minRate = max(t.rate), teT
maxRate = min(s.rate), seS
minCount = max(t.count), teT
maxCount = min(s.count), se$S
FEH 1. 7& RacsCBPS 1 AT kil L 1k JEACE F 1 A1 23434 % J& T [minRate,maxRate] X [fl
WA T PR A 2 A AE O 1 R R N T B g S AR AR S AT — i uE A s A B2 uE g
i FIFEAES Ep 20 LIRS s IR S Es 1T 48, IR Er 10 S0 2 OH /N T B 1A Sl 3 B 1
A4 B 2 1) E R min(s.rate). [F] 31, Ep G4 A2 s 32 16 R B max(t.rate). ik . O
T RAT [  R A K — T B subscribe(“price>2,name=DEU”) It 25k [ AR BL 5B A 15 o R &l 4(c)
ST DR DA AT ) 5 R LY R B DL AT 18, B KA T 31 [ R AT AL FE (W ] 5 ToR), 1% 4T
POaT i F bk B 3 AN KA AH AT 6 MR ATE

()

price>0 .
rate=31 -
count=6

price>5 \rice>3 price>2
ratezgi na?ne=DEU name=DEU *New subscription
count= rate=18 s v

/ \ count=3
p”feff price>7
el name=DEU

SoLi=L rate=14
count=2

price>8
name=DEU

rate=11
count=1

Fig.5 Subscription resource requirements computation
K5 BT B Tl B v 5

3.5 HEFKITEERESN

VT T 5 8 8 T SR I 5 3 0 B v S BB A 2 ) P 8 o G R U B8 75 G AR TN I ) L B ol O(nf), 3
tn Ak g S A R PR AN EL B N R 2 5 S8 SR TR RN B A T R R AT BRI, T R T A
DN R Z TP R RN A AT 15 0% AR B, O3 95 0% A ST I IR R) A2 2% B2 DA O(N). 7% advertise #5 £ F) 3 17
DU 02 A LA S A I TR B 2% FE A Dl O(N). SE B b, 428 B JEL R T 550 55 2 o5 S5 AR 1K) L7 2 ) I 3B AT
[d] # ,unadvertise 4 (1) 1) &2 4% B 124 O(N);subscribe £ 4FR [A1 42 45 S v 5L IR 52 2% 8 08 O(N). K, 5
FEATOT TR 2 45 43 R ST IR AR L AR SCrp 7 0 B 0 Ik ST 1R B AR
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4 BENEHEE

WENFE BIHL AR P R G (AT FH BR8N i 7 ) DA R o N4 B BV 0 2R 48 RO 60T T b AT v 4 AR X —
BB FRATI T AL H RGP I R B AR R TS A ER Y A N M U, B S 4 VN
41 RIEBYF S LS REE

REASCHR T A B 25 B IR F VR, O e N B L IR AT 5K 35 . RacsCBPS = T S5 JL b S % YR
AT, oA G R 452 95 . CPU THELRE DRI A7 i T AT B 78 5 ¢ R AT, &1 O W AE I T SRk 5
B BT R G R A O R I A% R T LY, B L e T B, B AT SR AN AR A U H LS TR X % A g —
J 2 [ 52 AL, m DAE 3o 5 R TR PR IS (RSVP) SR ARAIE.

FEATT ALK CPU ik 31 K R AE I 0 F 4 e K Ak B  HT U6 0 0.7E R gis AT b B op 3l 1 4 B — A
R (TR 1 EAT KA 2 R G it 3] CPU ) 202 B 38— AR B AL I, 1 2 i 1) S Ak 5 6 6 I % Ry, 5 EL
R I KA B3 Rypax AT EOEE RS AT P 1 55 KA R, = MaX(R s Ry ) 75 4 37 10 5744 d5 K Ab B
. RacsCBPS ULz K FH A AbHH# K Sk K 7n CPU WY (1) kb B fE
4.2 FEENEN

55 190 2% B 130 B v N 5 S DAL, 3 3 — AN A A SR U ] DU R A o T R T I AL
L9200 Sty 7 B A B AR IE % P 5 14 AR 4 T i RacSCBPS S 4 U6 114 75 0 [0 2 — AN T 5 315k S —f b
A ZACER T AR ZE 3 TR g 0 VAR AT UL B I R T SR T AR A5 T B I R SR R S Al R
W SR AT EHEAT WA B B AT A L T WA R 1 ST 2, T BRAZAR FE Y 55 TG0 AL 2R W AR R Ak B T A
HaZ ] T
L FAZAY ATV AL DU AT — 4 F, G 461230 15
() Z VT I A A BT A Y AT I B AR TP ) A A AL B AN Y T I AR ) TR Y 4%
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Fig.6 Control flow of admission control algorithm
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/I Admission control-RacsCBPS If (facceptWithMemRes(requiredRes)||!acceptWithCPURes
MessageConsumerimpl implements MessageConsumer (requiredRes)||!acceptWithBandWidthRes(requiredRes))
{ /Isubscriber implementation {
/I if percentage-based
[Isubscribe(filter) implementation if (PERCENTAGE_GUARANTEED)
public void onSubscribe(Subscritption sub) throws /I collect reject control information
NotAccpetedException nextBroker.forwardSubscription(sub,
/I input: Subscription including specific filter new NotAcceptedException(this));
/l output: if allow return void, otherwise throw Exception else // fully guaranteed policy
/I use global variable PERCENTAGE_GUARANTEED /I need not to collect all control information
{ throws new NotAcceptedException(this);
/I compute subscription resource requirements
requiredRes=calculateWithAdvertisementInfo(sub.filter); }
/I according to local resource, make admission decision }

Fig.7 Admission control algorithm
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Fig.9 Events discarding rates and subscription reject rates of different criteria
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Fig.10 CPU and bandwidth utilization of different strategies
K10 AR AEINR 755 55 CPU I 20 ) 45 i 5 1) HI
6 LHRiE

It 5 5 P 7 R AT 1) 2R 40 I TR AN T B, Ay 3 2k 17 D R A3 v 1 IR 45 o R A T R R S — A
TR 28 AR SCER X BT R G0 WA A 1T 5 RS A A a8, 3 T — A A HIHLE] RacsCBPS,RacsCBPS
e T IR A A 2 R TR 2 55 OC ARAEAT VT B8 B IR R SR 0 v AR IR IR Ak g TR 1T B A R IR HE N AR R R RE AR
AP AN [r] PR PR N A% S D A2 AN (] Py 2 R AR AR AN (] P I 55 Jo 5 S 30k 456 A [) 1) 7R N DU i 2 o 5
U U6UE T v R R Sk A ok

ARSI EFETTRRAE T: (1) BEXE H R R AT VT ) 28 B ke Ak 28 ) 780 1T SR ) R i Dy 7 s AN A2 2
TP AT HIHLE] RacsCBPS;(2) fift v T3 PN 28 R ART 7 22 45 Fp JC W Hf i rh — X 2 8 45 5 5% T B i sk
()2 98 T SR VT30 805 (3) 4t T 3T AT T 40 R I A A ME N B 500, Ol R GE 1V B B 1t 77 A (R Bt 1) IR 25

RacsCBPS A& — i 5k Tt A 1l A4z AL, AT T3t — 20 TAENG 25 I8 Wl 76 R G0 b SR 0L T 43R (R MEN
P IR K 2 R AT 4 2 G o S IR 55 2 4 o AN [T BRI VT D] 8 SR AN [) ) I 45 I

References:

[1] Eugster PT, Felber PA, Guerraoui R, Kermarrec AM. The many faces of publish/subscribe. ACM Computing Surveys, 2003,35(2):
114-131.

[2] Farber J. Network game traffic modelling. In: Proc. of the 1st Workshop on Network and System Support for Games. Bruanschweig:
ACM Press, 2002. 53-57.

[31 Wang YM, Qiu L, Achlioptas D, Das G, Larson P, Wang HJ. Subscription partitioning and routing in content-based
publish/subscribe systems. In: Proc. of the 16th Int’l Symp. on Distributed Computing. Berlin: Springer-Verlag, 2002. 28-30.

[4] Liu H, Ramasubramanian V, Sirer EG. Client behavior and feed characteristics of rss, a publish-subscribe system for Web
micronews. In: Proc. of the Internet Measurement Conf. Berkeley: USENIX, 2005. 29-34.

[5] Costa M, Crowcroft J, Castro M, Rowstron A, Zhou L, Zhang L, Barham P. Vigilante: End-to-End containment of Internet worms.
ACM SIGOPS Operating Systems Review, 2005,39(5):133-147.

[6] Chen X, Chen Y, Rao F. An efficient spatial publish/subscribe system for intelligent location-based services. In: Proc. of the 2nd
Int’l Workshop on Distributed Event-Based Systems. San Diego: ACM Press, 2003. 1-6.

[7]1 Carvalho N, Araujo F, Rodrigues L. Scalable Qos-based event routing in publish-subscribe systems. In: Proc. of the 4th IEEE Int’|
Symp. on Network Computing and Applications. Washington: IEEE, 2005. 101-108.

© HIHBREBSAHIGIT  http/ www, jos. org. cn



2202 Journal of Software #3734k Vol.19, No.9, September 2008

[8] Araujo F, Rodrigues L. On QoS-aware publish-subscribe. In: Proc. of the 22nd IEEE Int’l Conf. on Distributed Computing Systems
Workshops. Vienna: IEEE, 2002. 511-515.
[9]1 Behnel S, Fiege L, Muhl G. On quality-of-service and publish-subscribe. In: Proc. of the 26th IEEE Int’l Conf. on Distributed

Computing Systems Workshops. Lisboa: IEEE, 2006. 20—25.

[10] Pietzuch PR, Bhola S. Congestion control in a reliable scalable message-oriented middleware. In: Proc. of the 4th Int’l Conf. on
Middleware. Rio de Janeiro: Springer-Verlag, 2003. 202-221.

[11] Jerzak Z, Fetzer C. Handling overload in publish/subscribe systems. In: Proc. of the 26th IEEE Int’l Conf. on Distributed
Computing Systems Workshops. Lisboa: IEEE, 2006. 32—37.

[12] McCaffery D, Finney J. Low latency optimisation of content based publish subscribe for real-time mobile gaming applications. In:
Proc. of the 25th IEEE Int’l Conf. on Distributed Computing Systems Workshops. Columbus: IEEE, 2005. 438—443.

[13] Carvalho N, Araujo F, Rodrigues L. Reducing latency in rendezvous-based publish-subscribe systems for wireless ad hoc networks.
In: Proc. of the 26th IEEE Int’l Conf. on Distributed Computing Systems Workshops. Lishoa: IEEE, 2006. 28-31.

[14] Bhola S, Strom R, Bagchi S, Zhao Y, Auerbach J. Exactly-Once delivery in a content-based publish-subscribe system. In: Proc. of
the 32nd Annual IEEE/IFIP Int’l Conf. on Dependable Systems and Networks. Bethsda: IEEE, 2002. 7-16.

[15] Jain M, Dovrolis C. End to end available bandwidth: Measurement methodology, dynamics and relation with TCP throughput.
IEEE/ACM Trans. on Networking, 2003,11(4):537-549.

[16] Breslau L, Knightly EW, Shenker S, Stoica I, Zhang H. Endpoint admission control: Architectural issues and performance. In: Proc.
of the Sigcomm 2000. Stockholm: IEEE, 2000. 57-69.

[17] Perros HG, Elsayyed KM. Call admission control schemes: A review. IEEE Communication Magazine, 1996,34(11):82-91.

[18] Elek V, Karlsson G, Ronngren R. Admission control based on end-to-end measurements. In: Proc. of the IEEE INFOCOM 2000.
Tel Aviv: IEEE, 2000. 623-630.

[19] Ferrari D, Verma D, A scheme for real-time channel establishment in wide-area networks. IEEE Journal on Selected Area in
Communications, 1990,8(3):368-379.

[20] Lee T, Lai K, Duann S. Design of a real-time call admission controller for ATM networks. IEEE/ACM Trans. on Networking, 1996,
4(5):758-765.

[21] Carzaniga A, Rosenblum DS, Wolf AL. Design and evaluation of a wide-area event notification service. ACM Trans. on Computer
Systems, 2001,19(3):332-383.

[22] Huang T, Chen NJ, Wei J, Zhang WB, Zhang Y. OnceAS/Q: A QoS-enabled Web application server. Journal of Software, 2004,
15(12):1787-1799 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/15/1787.htm

B 1 32 5 3 Sk
[22] i, W L B0 5k S, 5K B3 .0nce AS/Q: AN 7] QoS ) Web I F I 45 4 4 {27 41%,2004,15(12):1787-1799. http://www.jos.
0rg.cn/1000-9825/15/1787.htm

R4F 3 (1980 —) 5 VL b e NI 4,
TS AT R N 4% 0 A VBT B AR

3K ST 1E (1976 —), 5, 1T o2, 2 IR ST 4K
W2 A5

$h4E(1971—), 5, 1 & WF 5T 52 ,CCF & 4%
25 B, BRI O TR, o A i
B SRR A TT 7

ZE (1966 —), 5+ o A RS
Ui, 3 B AU 9 4 o AT B R 1A
FE R A A AR,

@ Ry

BEAKPEIEFET  http:/ www. jos. org. cn




