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DB COEENEATE TS, —F, HEH7 ==X L UL, ZhEhoiEM
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LTW5 MERAMERFHEREE) © 2008 ERNC L 5 L, REICHT B RAEREE
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D WebSAM* & W\ o 7= 5 Z OB BELL CHRIES TR Y, FlR AT LA0EMAR
AL - BEMBICIERZ EIFCnd. Lo L7eAaY s, Autonomic Computing X4 9)0 H A2 L B
A bl L7- 2010 EOSTENTB 5TV D X 51, SO HBTH - 72 HEICK
BT HER AT LEERTHIIEIE-STELT, RESEIERFEIK-> TN 5.

B, KB L Z T 2T — 2 2o ZIZBW T IT #as 72 5 QNS AT 3 5 29 ifa% i 2 &
GVHBEBIIOWMNARERMEE > TR, AEIERPEBORETH L. T —X
T xOEEIIZES L TiE, CPU (Central Processing Unit) 25D/ ~— R = 7 #ifh L~ L
DI, F 4 27T LA VAT KZBWTT 7B ADRNT 4 A2 &2 1k S8 2% MAID
(Massive Arrays of Inactive Disks) @0 X 5 27 —F%F 7 F ¥ LV ORF%E, F—F &
HANOBEEDY 2 2 b—ra VL HEROHIEC 72 8 S E &£ LUV TOMSE
DTHOITND.

AT, ZOX IR EBEL, L TO LS RifEEZ kT 52 L 2 HET 5.

R (1) @ FER AT AOEMFIRT—MICFIEEORATE oo TEY, /
TN DAL TE T, EHO HELOREZERIZH 72> TS,

PREE (2)  EHBIMLAERT A7-0IE, BEETIRKRE, FEERERm, FEEIA
FENBEETHLN, TOIDDHEMRERTHL7T—# o ZNTHKIC
HAEsnsa 7l A vt—EROEHBA+57.

E 3)  FHR AT AEHE T2 X OREERITEINRTFT S TEY,
WEORHNH 5.

IBM Tivoli Software 75— 2 ~X—: http://www-01.ibm.com/software/tivoli/
H3Z JP1 AR — AX— 1 http://www.hitachi.co.jp/Prod/comp/softl/jpl/

‘E il Systemwalker 78— A X— 1 http://systemwalker.fujitsu.com/jp/
NEC WebSAM 7= — L ~—: http://systemwalker.fujitsu.com/jp/
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Y ZFRT 5 rEO T, EHH 2T AOEM FIEEZ “MAPE" L — 7 LIFIEN S [EH)
(monitor), [53#) (analyze), T&HE] (plan), [2E81T) (execute) 7 =— XDV KL TE
TMMELTWS., 72, EVRAT Yy Rarbta—7 407 7ay=7 T, fFly
2T LOEMFNAZE T4~ M) DRUUHERR ) DI T7 7 v a ) 27 =—X551F L
EFETMELTWS. LinLan s, BERREx OEAFIECENTEREND T = — A
TED X REEITO D, ED XD RUEOMAEDETIThRLTWD D0, Lo
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EAFIEDET AL BRI, SEREEMETH 5. EH B EIcBE 5 BsmFgee? @ @)
WZBWThH, EHFIEOT A o _Z = DI L TEE R IR TR, AA T
V=AM BGHY AT DASOBATICHEY, [§M AT DOEMES PR LI LI2XD,
A P oo 3 B LIS AT 7= Al (Artificial Intelligence) 1508 A OBFZE T HIL TN E @),
BlZIX, BRI AT LOBHEEN L EEORIKIEFLZ RS S EHME LR L Al FiELHE
F 205, PERERARIC S~ — 2 w2l B F5e@), — ) N— 2Tz v b
DI|RED 2 LT TN A2, EA LV TOMERITE T TR, 20k )
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TC (Technical Committee) ° Ti%, 1HHI 2T AAURT & £ &F Ik L 2 D%t 0GR
AL LTEET L2007 L— AU — 7 OEHELEERED STV 5D,
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RN E VI HELH D,

PEE DT IRBA, FRHZIT U Y —ZAREDOTIRRENSHOWTIE, 77 7 & 20 T8 N
IR —fRIANT D Web H— B R ZMRICHNER T U Y — 2 &%, BEINLAMSEME, ¥5

5 OASIS SAF (Symptoms Automation Framework) TC 7R—A~—1:
http://www.0asis-open.org/committees/tc_home.php?wg_abbrev=saf.
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voa COFEEBAL BEMEWTRED & O MRS 5.

236 ERAFIE/NF—2 LERBMEDER

# 2- 1L BT FH O FIRIC LT, Lo M B/ & ERFIR Y — 2 L OBfRE
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EDOHEFBIZHNONAHEEN LN ThH EEZ NS, WHFEHTHLHHAINTND
BANDY, EHAMICIOTRHSATWS.
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— N EEFIA L CTHEBMEN Tl TV 5.
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ARETIE, VAT LENEHOSEOT T, EHAFIEREOE >TE2E2D T4
v MRE OEEd, FRCT 2B ANTEEICHEITSNDA =V g+ 52 8
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2 B CHI LI FINED 7 — o 2 HEk, &EART 27290120, EAFIEB RO
EoT LR A X MREOBENE, SMEENKLETHD. A2 MREDOFED—>
LLTC, EHEROMRLERDERI AT LBRHNTHEFEA v — U ZERT 5 HIEN
bbH. KB T =2 2T, HOIFEDA v E—URHSnEs, EDLNZE
MFNEZFEITT D Vol Hiflile A vE—VOERTRL, A ve—VORAME, 4
NEFF72 EDEMEBLEE LT- A v =D L - T, FERICHERY 2T 20 RE2 R
5T EMThATND.

KRBT — 22 ZNTREIZFITIND A v =T ZBETTY T2 A K0T
THEND KDL, REPSEMRBEREFF o7 A X MHADOBEREZ Y 72 A KTHHT
T5 LD REA R T D - O DOEAFIE, —f%B9IZ CEP (Complex Event Processing) &7
LI, WIZER KO ORCRZTEN L7z 3 i IS HdhO TV D .

EHEONET VU TREEER LT — 22T, ERAEEE N BEORERG %
N=R Ay =V, A vbB—VORITIHRELZRFE LA vy -V OB N2 —
EEEIT — XN RTHGR L, BERINT AT —ICEET D A vV OBl AR
DA E—=URHY —VERBELTNS., LML, AvE—UHBIRZ— Tz 7 b
VT RrYy I ERBETARNERDY, iz A vy =Y OB NS — L ~OxtE 0 T
WENDZ L, BT —HR=AD AT FUADDIZA =I5y — /L& HiELH)
TOMENRDH LI LR, HMERERPHEICL > TND.

D& RMERE RS D720, BUR, FHOLGHTY =V 2% L TEA LTS
T2 A ERICBIT DA vyE—U 0, CEP EifoiEH Z a3 5. CEP Hifrd%E
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AR, MEAOL—LSiHEEHCS LD, CEP 2EBT 57200 APl #4325 L 0
RESEZEH DN, ABFFRICE VT CEP Hiflio—>THH A KU —L1 DB Ol %R
9D, AU —A DB &Z®RIRL-HBIE, CEPAHORRIZ, EERATLEIELL T
% RDB (Relational Database) (Zxf9 %7 —# X—A[& bW EiETH S SQL (Structured
Query Language) &SRO L~ T 4 7 AR FORMA DS CQL® 2R M+ 5 7=
O, FEARFOYHIEANKT S ThHZ L&, CQL TEEMIZAE ZFLak 3 5 72 O MLPEN
BOEENT 0T T LD AL AN EOBIEEITOTICESIATZA D720, Fikt%
TR ENDEBEOBAICHE LTS LHE L= ThD.

Z ~U—AL DB, CEP HIFDO—2>TH Y, T H SAUERITHIENED 5TV D.
A MY — A%, BAENREN SN D ERICH S FERIIT — 2 RINTHDH. AN —Lhb
—EDFRMIIESWTHBREER DT — & Z5 & fhi L7 RIL RDB (281757 —7 /&
HIeFTZEMNTED. ARV —2A DB TIE, ZOFREKOT—2R5Nx LT, CQL
k- THIAELEEIT). AU —ALDBOWAEFE LT, Fv hU—7ERICHEA L
7= AT&T ~ULHFD Gigascope 72 & DEHINHE S TW5H®), £72, AU —LADB %%
v MU=, Xy ME—7 2a CORPERIZEH T 555 @ CQL D7y Stanford
University stream query repository®|Z 7% 41TV 5.

AN —=LDBAET—FELZIZBITLA Yy E—U0ICEAT 25AITTLTOLD
RAREDN D 5. )72 CQL OFLINITRR E /) UNTBRRETH Y, T —F e X OERE
BHENASG CQL A7k 2 Z LIIRECTH 5. F5lT, A MY —L4 DB IEME LT O A
VT NWNEALNTITOTEDOICAETY ETETORBEIT O EESFN 2R - TV, HiEzik
BT DHDIITAETVFEHEEZEE L7 CQL OEHPLETHH.

ZZT, LRROBEERRRTHZ0, AN —ADBEEMATHZLETEADY 7 b
VT DRBERELT DA v E—U ST AL RET D, 612, HiEL Eik L7z CQL
DFEFIEE, ZRITHESL CQL D HEVER T RARET 5.

AREOMHIL, UTDOEEBY THDH. £7, 32HiTEURD A v &—T 08y —/LORE
WA~ %. 33HIT 32 HORMBERAMRT H72DIZA Y —L DB OEMEZRET 5.
B4FHTARNY—AL DB ZEMT 2 ETORETH L AEVEHEHIOIZHD, CQL &
FHAE R ORREF HF#HZ < CQL B LK T B 72D DR THUZ DWW TR 5. 3.5 Hi T4
JiE ERIC KT — 2o T L= EBRICE Y, BEFRXODREERGET 5.

6 Stanford University InfoLab: “Stream Query Repository,”
http://infolab.stanford.edu/stream/sqr/
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E) K- THEEMWEZITY. ZOXHI A vy —U0H3E 2 EOEMNFIED N5 —
VONTRER TS NEBMAR NZ — ) O—fIThDH. ZONRX—2TIE, A2 MR
HNC Lo CREFERAED D VIIEEREOAEEZRMT S5 L, AL —ZZOMmoRE
IZZEDREE A NVIEEEO TR THET LT 7V a U EITH . FEEICKT 5 AR et
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WEEAT ST —H B 2T, BRMRERDIEERIN L TE, BTSN A vy E—
VT LR STV K 5,000 A v E—, SRR ERDGINZ =TT Z =0 TH
D, F—HRX=RTBEFEES TV AL — K 1,000 [HTHS. D Z—r09 b
BER STV D =V DEIR S BAL 3 D L TV — A OEIG %3 3-1 1R

B22BIKDA v E— AR DEREE

BURD A v —I 5 RUTHONTIE, Fied 3 HOMENRD 5.
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R & 912, BRO A v =98y — AT, 2 — T EITo+5 Y 7 b
=T uYy 7 EEYARMENDDS. TDD, H LW/ — 2 OB K
— Y OEEPRLBERGAEICE, Y =0T a s T MEE, TANBKELRY, KL T
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A = URITIOER R EDIERE NS — 2 DRT A ZThH DA —LELTT
— A R=RZTOREE L THELLERD L. TRbLEERELEET 2L TT Iy

URANERESEDLT Ta—F Lo TWD, EERAEDORKRRYIEOBANSIE, S0l
REOMREMEOH L2542 o—L e LTETRERLTEE, BETRNWI LR
NI — NV ZNEREIBR T 5 2 & TOMBEZM LSE5 L VIR FREZLLND.
Lo, fRERDHAyE—VORE, A v E—UFITHOERPERTHY, VAT A
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TR B = DIBIME R, A=V BHY — NV OUIENNE L 72 D120, FEifi S
TR0,

(3) W= RA T F U AEM EOFRE

A =4 —L O AL, RIS SLA THRIR L 72 BRI NIC R E 58 A 2 ik 5 =
EThHY, VITNLVEALENRERIND., 2070, AvE—U0Y—iE, £ TOL
HEaf AR Y TITOREDIL, EOXIBRFMTRA vy =0 RE L L SITEEWET
7y armRATTonE NI Ay =Y ORI —/L &Y =)L OREIRHIZETAE Y EIZ
FOATe. ES T, TNV — NV EZERT L5821, V=V OBFLD BIFRKELRD. 4y
Hr—OZERIE, BEERBRERMOTZDOFTZ 72—/ OIBIMNL, BHAERL—/LOH|
br, 77V r—varrymrIn, IRV T, AR —T 4TV AT LEON—Y
T N L DAY E=VDBMHLWVIFER, HLNEIAN— Y = TR, LN
STV AT ERAETRIZ L D A v =V FITEMOLE B2 ZEIAT O LERH D . @
X, BEEOZREZ IO — AV DEREZITH DTS, EROETEROBEAMEL i
RBL, EMIICHERET 2 £ LD TT-> TS, BURD A v E— V0 — /LB W T,
# 1,000 B DS — N EFOATLSS, FALD BT OO OEIERERIT A —F L 72 5.
BRI R & 7 DAY AT L1324 WFRRPEGHERR N L EE IR v 2T AN L, Ty — L D15
IEICEDETEILT 2 ZEIFIARRETH D, oY — /s 100 FRED A v — U0
BITSNDAREMERH S, BURTIE, b EFHIEA v e—V% 7 7 A VICERL TR
&, VA OFLL BIFRTRICONEIT ) L\ olc U TV X A A EREIC T 2 ER %
HEDLE2 2720, DI, SHv— /i —EREREGE L Tt 21T 2 EO & H1—)L
WY, DHRTOZ A I T THITY —/VOFESLS BT 247 5 5E11E, B h BT
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ZOXOMMBREMRT DFEE LT, Zx bRBETLT—F% Y TIVE A NTHHT
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register stream Message

(msgID INT, /I message ID
msgTIME TIMESTAMP, //  time of message issuance
srcID INT, // 1D of message source

msgBody VARCHR(100)); // message body
K32 ANAM)—=LTx—~v b

TAHDOICH LT HiE LTI EEE SN TWA A Y —2 DB Hilix#MT % 5% 3.3

HiCHRETD.

33AM)—LDBFHERALI-AYE—UHWAR

331X +)—L DB D#HE

A MY — A0, BANRISGEMS N DRERIIT — 2 /1L L TER SN, RERITHERD
R&EFD. Aot —Untroxtgties A vy—UEHROA MY —2A0%, K 3-2 1277
k97 COL TEFESNS. K3-3ICRDB & A VU —.4 DB DA RT. RDBIZHT S
MEDLEIE, FEINTT XL TSQL 217952 & Tirbhvd. ZHUTK LT,
A Y —2 DB Tl FERO R S 2 FFORSRINT —F RINTHDLA MY — L &xig &
LTWb. ARV =KX LT, 7—ZRINOMEE, &2 VIFFAERL OFMPASI 2 5 2

ek
[RhyoE]

FT—A%EDBIZH&HHL,
HCT—RLEBETS

AR — LT —2018
[Za—3&]

T—EDFEEDEE,
R R (S IR ESEAT

OTYRTEIZ |— IO T—REERIZ | 0IE
2T —2ERT ZDT—HRERT
EFEREHMEH P BRI HMEDHERIT
Sum(val) OLUSERT) == : (F&b, HxT1)&EER) D
Srougovia | _ B[R] ‘i?
id [ val | G,9%
S R
b !
T | AAARI—L
b | 4 i
a 5 |
al 6 : RbY—LTFT—H40TE
SQL: Structured Query Language CQL: Continuous Query Language

X 3-3RDB &tz L7~ A2 ~ U —2A DB O3
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52LT, ARBEOT =2 RINEMETD2ATAT 4 704V RUERERT D, ATA
TAT T4 FUIC Lo T ENTEARIEE DT — 2 8501%, A U —LERICL-
THEAONIEAX—~E2FHFOT—TNDY L=y g b BT ZENTEDL, AT —A
DB TlL, ZOHFMRT —% RNk LT RDB IZHIT5 SQL Lot~ T 7
2z FFOMEHOESFE CQLIC L » THIAEDEZEITS. RDB TiE, SQLIZKZREHLED
FRIE, Vi—varThida, AU —LADBOYAIE CQLIZLDMAEDLEDOREX
ARY—AFEFY L—va b RDB TSI TN DT — X &2 T L7z Y HIR
TOEIEND DN, AU —LDB TIIFEBDA M) —bz2~—V LTHERA N —A
EHAAR) =L L LTART DI EIETTELR, ANA N —LBH 2 EHT 28EX
2. A NU—LADB OMEREARNY —ADB UYL LIER. A KU —LADB X, B
RINT =22 YT NI A LT D Z L 2Rl LTERY, MERMROTZODIZA MY —
ADB UV UOMMBIIRETA VU AEY TUBINZONEETHD.

Z kU —24 DB £AfiiE, 2000 EE A B KEZ HULICTES G E D, b TIEY 72 A
LPERER D 7= D QoS (Quality of Service) 1ZBI3 2 iF5EC 447 T 5. HARICENT
BIEFICHFIEANE D 5T OO paRoBG 2 M) —ADB =Y E LT,
() B SZ#EFTAS uCosminexsus Stream Data Platform® % Oracle #:7% Oracle Fusion
Middleware ® CEP = AR—% > D —i L LTl LT 5.

332X M)—LDBZHEALILZAYE—CHMIRATLOWME

ARV —=LDBZAyE—URHCENTLHZLT, Y7 hoy=T7udy 7 OEY 2
THEEL TSI R Yy 7 % CQL Bk THRELTE, /S 4 — o DN - LE AL
7% EWIETE S, £, CQLIRIC ko THWT Y — L B RMBNTE, 7T
JUARNT T a—=FORH Y= I2FTRIKRTA FY A RNT T a—=F O 2 —r
DEBEMHIEET LB L TR TH D70 3228 (2) THRRIZA v E—U 0 L—L
TERROFREBE BT 5. S bI, EHPIC CQL ZiBh - AR A[gE/R A h Y — A DB D32
EREIEL, FREHWDZ L TERROL—L R T 2 LB R 5 =2 &
NTED.

ARNY—LADB %M LA v E—VnH v AT AOMEZK 3-4 17T, X 3-1 D A
v = UMY L E STV DEY K 3-4 TEEBZ HND T EITRD. v A
T AL, TR FTT 57200 CQL KUV Bt 2 A k9% CQL Epk>Y —
L&, CQL Ay — iz k- TARENTZ CQL EAIERZ VT A v =0 247
IERIYD 2 DI BB,
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CQL AR —/WEE 3-L IR LTe hT /X & — 2 OFERI e OV HT 3 & — U FliRI 2 & \Z B
LR BTG ABERENTIE L, FTORBEINTWD CQL DT 7L — MINT X X
ZHWDIA A THOM &2 FATT 57200 CQL K OMMINA 2 A A%k 5.

R % CQL K UMHINE 758 & LR Y — iz W T, 34 HiCEEMIcii+ 5.

CQL ZHWTEHEIZA v b=V a7 o 8m%, 7—FXET7 7V r—var, A b
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Let X be specifed message type ID,

register query Q1 istream (SELECT *
FROM Message[ROWS 1] AS M WHERE M.msgID = X);

[X| 3-5 $FED A v — RO A v —UFITEMRINT D 2O O CQL

Definition of stream which holds list of message ID’s to be analyzed.

register stream MessageList
(msgID INT );

CQL to check issued messages against list above.

register query Q1 istream (SELECT
M1.msgID AS msgID, MI1.msgTIME AS mstTIME,
M1.srcID AS srcID, M1.msgBODY AS msgBODY
FROM Message[ROWS 1] AS M1,
MessageList[NOW] AS M2
WHERE M1.msgID = M2.msgID );
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Let X be specifed interval (in minute) and Y be specified threshold
of number of issuance of the message,

register query Q2 istream
(SELECT M.msgID AS msgID, M.srcID AS srclD,
COUNT(*) AS cnt
FROM Message[RANGE X MINUTE] AS M
GROUP BY M.msgID, M.srcID );

register query Q3 istream
(SELECT msglID, srcID
FROM Q1[NOW]
WHERE cnt >=Y);
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Definition of stream which holds list of message ID’s to be excluded
from analysis,

register stream MessageWhiteList
(msgID INT );

CQL to output stream when the issued message does not
appear in the list above,

register query Q1 istream (SELECT
M1.msgID AS msgID, M1.msgTIME AS msgTIME,
M1.srcID AS srcID, M1.msgBODY AS msgBODY
FROM Message[ROWS 1] AS M1,
MessageWhiteList[NOW] AS M2
WHERE M1.msgID = M2.msgID

union

Message[ROWS 1] );

Register query Q2 istream (SELECT
msgID, msgTIME, srcID, msgBODY, COUNT(*) as cnt
FROM Q1[NOW]
GROUP BY msgID, msgTIME, srcID, msgBODY);

Register query Q3 istrem(SELECT
MsglID, msgTIME, srcID, msgBODY
FROM Q2[NOW]

WHERE cnt = 1 );
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Definition of stream which holds list of message ID’s to be anlyzed
whether all the messages in the list are issued or not.

register stream ExpectedMessageList
(msgID INT );

CQL to output stream when all the messages in the above
list are issued within specified interval. Let N be the size of
the list above and X be the specifed interval(in minute).

register query Q1 istream (SELECT
M1.msgID AS msgID, M1.msgTIME AS msgTIME,
M1.srcID AS srcID, M1.msgBODY AS msgBODY
FROM Message[RANGE X MINUTE] AS M1,
ExpectedMessageListINOW] AS M2
WHERE M1.msgID = M2.msglD
);

Register query Q2 istream (SELECT
msgID, COUNT(*) as cnt
FROM Q1[NOW]
GROUP BY msgID);

Register query Q3 istrem(SELECT
MsgID
FROM Q2[NOW]
WHERE cnt =N );
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<Operation> ::= <Operation ID><Pattern ID><Operation-body>
<Operation-body> ::= <Event-Detection> <Action-body>
<Action-body] ::= <Condition-Check-list> <Judgment>

{ <Condition> <Action-list>}+ |

<Action-list>
<Condition-Check-list> ::= <Condition-Check> {<Condition-Check-list>}
<Action-list> ::= {<Action>}
<Operation ID> ::= Operation : operation name
<Pattern ID> ::= Pattern: pattern name
<Event-Detection> ::= Event: <Target> event detection description
<Condition-Check> ::= Condition: <Target> condition check description
<Judgment> ::= Judgment
<Condition> ::= When: check result description
<Action> ::= Action: <Target> action description
<Target> ::= Target: target description
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Operation : shutdown

Pattern : Periodic Customary

Event : Target : timer at 11 p.m. on business days
Action : Target : Server123 turn-off

Operation : wakeup

Pattern : Periodic Customary

Event : Target : timer at 6 a.m. on business days
Action : Target : Server123 turn-on
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Operation : scheduled maintenance

Pattern : Non-periodic Customary

Event : Target : timer at specified time during turned off period
Action : Target : Server123 turn-on

Action : Target : Server123 version up of applications

Action : Target : Server 123 turn-off
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Operation : Dynamic Workload Management -add servers
Pattern : Error Recovery
Event : Target : Workload-Sensor-for-the-system
when the workload reaches over upper limit

Condition: Target: Server-pool availability of servers
Judgment:
When: Available

Action : Target : Server-pool Provisioning of servers available

Action : Target : in-use-Servers-and-newly-added-servers

Reconfigure to utilize newly added servers

When: Not-available

Action : Target : System-Operator

Notify that workload exceeds the limit

Operation : Dynamic Workload Management-delete servers
Pattern : Error Recovery
Event : Target : Workload-Sensor-for-the-system
when the workload reaches under lower limit
Condition: Target: Number-of-servers-used-for-the-system
Judgment:
When:
Over-Lower-Limit
Action : Target : Servers-used-by-the-system
Reconfigure to reduce number of servers
Action : Target : Removed-servers
Turn off
When:
Lower-Limit
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Operation : Collaboration system management -add servers
Pattern : Periodic Compulsory
Event : Target : Timer
at 8 a.m. on business day

Action : Target : Turned-off-servers

Turn on
Action : Target: Servers-for-this-system

Reconfigure to utilize turned on servers

Operation : Collaboration system management-delete servers
Pattern : Periodic Compulsory
Event : Target : Timer
at 10 p.m. on business day

Action : Target : Servers-used-by-the-system

Reconfigure to reduce number of servers by 22
Action : Target : Removed-servers

Turn off
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Operation : shutdown

Pattern : Periodic Customary

Event : Target : timer at 11 p.m. on business days
Action : Target : Server123 turn-off

Server123MD1EHEER :
CPU, *EE.HEEND

etc.

Operation :wakM
Pattern : Periodic Customary

Event : Target : timer at 6.aZm. on business days
Action : Target : Server123 turn-on
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