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Abstract
This paper proposes an agent role management system for the inter-AS routing diagnosis system called
ENCORE. The proposed system called ARTISTE analyzes information about network and ENCORE agents'’
status and assign roles to ENCORE agents. This dynamic role allocation effectively supports cooperative

action among ENCORE agents and improve the scalability of ENCORE.
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2.1. ENCORE
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UEOBRITIARTIETHSD. 0F D, AS, AS DR
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T—Yx b Reer?d AS1, AS:Dx=— x> b R, Rz
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® relay: * -ENCORE=—Y =V MDA v E&—T
BIEZDPHT S, ARTISTE OZH{ET S RIX T,
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FZTCHEEGILX, ENCORE = —Y = FDFTE AS A3\
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ThDETBROIE Asirelay =2—2 = v b OREIZA
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— Yz hEEOBEICE JXTABIZHHT 5. JXTA
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Fy bU—2 bR PERGT D LRAHETHD.

Address HashRefcount Metric Path

0x63209C80 0 8 .. 0 Xxyzab
0x621301E0 O 3y 16 xyzcdef
0x63F3C7B0 0 1,0 xyzgh

4-2 AS-path 1§

e BGP &7
"show bgp peers"a~< v F&EFTLIEHEREO—HEZX
4-3 |ZFRT.
BGP neighbor is a.b.c.d, remote AS x, intemal link
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Index 0, Offset 0, Mask 0x0
BGP version 4, remote router 1D a.b.c.d
BGP state = Established, table version = 470808, up for 4d02h
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ENCORE = —Y v FDIP7 RLALHELT, —¥

LTWB L EDHRMARFAILTEERZITIZ L E L.

7/ A@iEZBIB L] ENCORE =—Y = v MIFD
A (vZAY), —BEB (2770 F) 21752 &8
T&3. Zhizhnz, ARTISTE =—Y v bk 3
ENCORE =—V x> b O4AFRROEREREML T,
UTD3>DRBEFZ~DIMARIELE LTEELTWS,

in ENCORE =2—Y =z v " BRIIR A
PTHLZLETT.

ENCORE =—2 v b B3EZEMLHU ST
JhLTWABI LRRT.

temp out

out ENCORE =— = v ML LT, 72
COBEABATHETERVWRBIZHS Z
LERT.

[%I ~OMAEEIX ARTISTE =— = > FEHHIZD
WTHLETHS. ARTISTE ~OMAZERT 37HI
4 Elix JXTA @ peer group DHFEZFIMH Uiz, B&MIC
I¥, ARTISTE =— = M3Bh{EXBRAAT BBRIZ TR

2%+ JXTA @ peer group ~DMAZITHIZ L &L,

ZORRIZH O LHRES NI ID, NAT— FERW:
BIERITO L DICEE L.

a—b»b
|

X—y—z—¢c—d—e—f

g—h
44 Ry b= bRaVOF)
44. TES) OFR
441. BASO TES)

H AS OLESENIXED AS-path B G HETS. K 4-2
@ AS-path M SEREINB Xy hT—2 b Ru P
B 4-4iz57F. Zhick b ASX"OF v 781 O (5
IXASY TRy 720 LEF) X"2"THDZ ENRan
5.

442, fAS D MEH)
ENCORE m 50V vEhwdizfh AS & iEEE BEE

NTWIEREEFIRDFEETRWEDLEEZ2TH. EE ©
B VWabBizgEhd T 24— 5&1@1&%%*@63@%
D ASHEED L D EIEERE), OEFOMHHL 2D Ry
78, ©2oTHBHNT, £¥, JXTA AW, &EHF
Y AS T/ T3 ARTISTE =—Y x> b %
discover T5. BAEMIZIX, % ARTISTE =—S = b
e EIFRRIZ 8 920t 51518 pipe %'"pipe: "+FT/E
AS BELWOARMTER Yy NT—Z LIZRITLTWS T
», H»3AS"X"IZB/ TS ARTISTE =—2 = b Li@fE
Lizwnxz—2 x> biX JXTA @ discovery BERE% AV T
"pipe: X"& 5 &R0 pipe % discover FILE L\,
ARTISTE = — = v b 2% discover TE A%, ¥~
—Jx v bEWEbEAyE—U%%ED. BLDOT—
Jxr b TR441IRLIEEE®EICLY, BEO MEHH)
OIHFREMBEL TN DDT, B WEbERICEOFERE
BIET LR

443. fAS O MEE] OHER

fth AS ® EE) 2RV WL EICSBLASHOT—F v
b EBRETEDHEEIMBLRVR, =—T v kN EFEE
NTERY, Ry MT—IHBEOLDHIZE AS L OFEE
BAEE, REOHANLERENBLONRVWIEELHS.
FOLHRBEIE, BEShZ AS OEERHLEZELH
EHREHET S AS-path {H#@HSHR+ 5. =—J =z b
LOFENRTHATHHHE1E, BLITRy b — I BEE
BEZ-TWAAHESE LD Y, FEICLY, TE3R
DRI LT A LICIERERDLS. B, &
4-4 TRT FRaOnbiz AS "Dk v 71 o EE)
LT d g 2" D 4 OMER L LTHERITE 5.

4.5. ENCORE & Mi#ifg

ENCORE & ARTISTE & ORI TRV ELYEZEITI D
NZr haApizoVWTHRATS. e barEHIT
simple 72 query-response XX D 7w F a/VTh Y TCP
Liz3#%# L7, ENCORE i3 Lisp TREINTWADT,
ENCORE L o#fit#E£BL T, BEENDI A vtE—
OFRIT SKEAD text & L.

451, AytE—LI+—Iv b

® ENCORE—ARTISTE
ENCORE 725 ARTISTE 2% 63 BW&hdn—ik
IR OBRTERT.
(query

(and|or

(investigation | relay | tierl t | niD)*

(neighbor #1 #2)*

(asnumber #1)))
IDT7F—=y MIxH LD ENCORE =—Y v b
DFOBIEIZET 5 R U2 ERE ORI and/or iZX Y
REHEALELOERLTWS., FREHORNETIZTRD
WY ThHD.

investigation | investigation BiEASHEIE L /2 At I nil)
RO Tz M ERETS.

relay relay BHESFEE LI2fE(t | ni)E2 >z
—Tx NeRETS.
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asnumber BEINEASIIET S 2—V v b2
BRETS.
neighbor B0 5 A -5k ASES, 208X

Ry 7EEHRETS. FEELI AS DK
v 7EAOELEIZVS ENCORE ——
Tz beRETS.

® ARTISTE—ENCORE

RMEIZEET S ENCORE =—Y = v FOFRMELR
e & & T & (agents "addressl:portl"
"address2:port2" ..)EVD T4 —v v b TREZIRT.
REAET AV =V I BRODL RN TBAI
(agents niD & W9 2 v E—V%IRT.

452. @EEForan

ENCORE & ARTISTE ROi#E{E 7 v b 2 /L OFFRE% LA
TFiZ”%. ENCORE =— = k #"E", ARTISTE = —
Cxr hEATLRETS.

WE-ANEBEENZT FL R EHR— Mot LT socket
BEEAVCTEREZMET 5. EENTET Lk S (attach)
Avt—VERBELTCR~Ou S AL 28T 5.

(2) (A—E) socket P OREET(Z TR E)DIP7 KL A%
BBELT, BOONBERICHDIERAEIP 7 FLAD
—EIIEENTWANEINF 2y T35, FEhTH
NITEEHFA» ENCORE =—2 = b ELTYEET FL
AERET D, WAEMNRIY LTz & &iX(attach succeeded)
LWIH Ry E—UEREETS.

(3) E—A) BIEA R L7284, ENCORE =—Y x> b
XESHOHMY f-vy ENCORE =—2 = v b DRERMLY
TR LIEZfVWE b 2 v -V HEETS.

(4) (A=E)ARTISTE =—J v bidA v -V DNE%R
BT L=, EHLRY LYo ARTISTE =—Y =
vk EBEETWERD, £MFIZAEKTS ENCORE
—Jxv MNEEELT, VRAMEERL, BWEbEr
® ENCORE =—Y =¥ MIRE®{TS. RITWALT
WARIZOMWELE LEIEIRMTETLHRYETI &
NTESD.

B E—A) VELENRETLTEREEZR TS L&,
(detach) 2 y E— % ZE-TENOLR I TY b T 5.
B)(A—E)(detach) # vy E— T 2 ZELTES, RO
Hashtable D% kY DfE%"in"» 5 "temp out"iz
HHT 5. BHAMII LT b(detach succeeded) & VN9 2
v —IHERT.

MDE=Na 770 bHBRIILES, (quit) 2 vy E—T %%
STHRELERTTS. (A v —C%Z2ELED
ARTISTE = — = v b id socket # close 33,

46. EXRREONE

YERX L7= ARTISTE 7 v ¥ 4 7% FH LT EAME
DOFMEITolc. ERAORFIX, BEOSHERTHE
BRAXY NTU—DIZERAOY T2y bE2HEL, ¥
Xy bz BGP RAC—W ZABELTERRy PO
N—F 5 BGP iZ X ViRRIFHM (36 X% 120,000 #ERE)
Zfeed TAHZILTHRELE., XFELAS MNIZIZZOR
BASH % STICHAIZ/ER L72# 100 ® ENCORE =—

= FOWEHEIRELR. ZOBREE T FreeBSD 4.10R
LECE{EXE7. ARTISTE (=—2 x> b 4) oL
ENCORE 2 6HVWEbLRZREL, =—Y v FHBR
LTIFHRONE - T2 T2 L LAZINEKRED
ENEERIEL. TOER, BEIhfcz—Y 2
BIIABAERy bU—2 OREBIHCHETLIBE L —&
LTk Y, ARTISTE DHEMENRER SN,

5. F&H

FRTiL, AS MIEREELHK S 27 A ENCORE @
scalability ®m L3 X UFTKARZEZ2 EZRTI0IC,
ENCORE =— Yz v b RoFx vy FT—2 ORBIZEHT S
MR AANIIELTz—Yzr MR RER LS
HICE Y Y TERI-V = MEBRY AT A ARTISTE
IZOWTHRR7z. 41#Ii%, ARTISTE @ scalability (=%}
THMEFMERT —%7 7 F ¥ & — L L CEASER
EXKEH>TWL FETHS.
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