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Policy-based Control of Advance Reservation

HIDEMOTO NAKADA ,t ATSUKO TAKEFUSA ,*
KATSUHIKO OOKUBO, it TOMOHIRO KUDOH ,i YOSHIO TANAKA
and SATOSHI SEKIGUCHI *

While advance reservation is the most promissing way to enable co-allocation of distributed
resources over the Grid, and there are several local schedulers that provide such a capability,
it is still a open problem that how to setup ’policies’ for reservation, such as, ’should I accept
this reservation request’? We claim that such a policy should not be embedded in the local
schedulers, but should be able to be set by each site administrator. We implemented a policy
evaluation capability in our PluS reservation manager to allow administrators to setup there
own policy. As the policy language, we employed ClassAd which is developed as a part of
the Condor Project. We confirmed that, 1) ClassAd is powerful enough to describe policies
2) Information provided by the PluS reservation manager is enough to describe meaningful

policies 3) policy evaluation overhead is acceptable.

1. FC®IC

77Uy KOOV EDTH LMY A Moy
Y a7l OETEERTLHEL LT, ERITNCL
LY A N LPEIROFRERDED 5. 200l
1, FEITHNEERT A0 - AN AF Y a— FDNLE
e, bhvbho PluS # &0 T DR DOERT
HORSRERR Sh T s D2 2 Z TR b 0l
A—PEOT =T =27 T a T LIEFHY a7
ORETH D, BEOIETHY aTorbxtGe T
L0 —HIVArY 2—FTlE, FCFS (First Comes
First Served) X"—AD Ay a— U U 7ITHA, %%
ABDDTSAF )T 4T =7 S = THERSNT
BY, HHOa—FDY 3T MNTL A%k Y - TELT

T PESEFAMHR AWIZEAT National Institute of Advanced In-
dustrial Science and Technology (AIST)
1 #EEW SURIGIKEN Co., Ltd.

SNAZEENEEZ 55, LA L, HRTTPRY 3
IS T2 OO S 2 L 1T WA, FRoIE
FAHIY a7 LIRAEL 1235E DR U IS DO TIRIHEC
o5 TCWRN, 20728, ET 2 FR TR0 <
IBEICRSFIRR Y S &2 8 5T b, FlilE, PBS
Professional Cl%, 3EFHY a 7N a—A 27 SN
TR —RICHL TREIFTHY a 7240 4T 5,
Catalina 1%, £ THOY a7 52T a 7P L T
J = RICHEREEL 72 £, 2907z ) — R & RS
b, TRV a7 E2RIHT 5. Ll —fuc, %E
EHIhTWL 2522 0% 03, BEIE 100%1258
, ZOLI%KRY T TCHERTIE ERICVhTH
BERORRERERITO 2 LIHFL AL RARETH 5.
ZHICHL T, bhvbhAEERICHREL 72 PluS 749
HRE DY U, ERITY a TR RELL 2R Y v %
FHL . ZoR) ST, FHITo TR TEHL
RORY TRIIL, TRIBIGEEN I EZ TR OIET
Ko aTd 2T VTN TCTRHY a7 2 EITT 5.



Z DR Y VX FEIRRER T BB L L TER 5EAICE
BN CH 1208 BEDI 525 DERRYT LT
FRIERH L. o, 2P0 7 =7 = 7RIEIC
BIL TR B FILT TR,

bhvbhix, FERITHY a7 L@EY s 7RoRY
T3, FRITHY AT ACEEPICHB SN A RET
372K, BHEVNRETIREEHTHLLERD.
CNEERT L0103, RAGIORY VEREEE
ETHIY AT LMICHRL ,, EEEICR Y Y oidid e 3
TREND D.

bhbhid, FEho PluS ERiTMREIC, K
UIRFRERE 2 M AMAA TS, RUSERETEL L T
Condor 7B =7 k 30 TEgR&h, Condor NEB
OBESETNL Do T ay =y N THERISh WS
ClassAd™® W=, Zhick->T, ¥ A FNEHE
13, H5Y a7 TRHY 2T AMIKHL TEZOERY
EERL, EBHTLHILNTES.

AREOHERE LATICRT. 2HTCR— 2L 7% 5 PluS
FRIBEFEDOWEEEZ, 3 BT ClassAd DWEZRT. 4
T ClassAd @ PluS ~NDHLAR DM E k5. 5
BT, ClassAd #HWeR Y viddhoplz 9. 6 &
Tl¥, ClassAd ZfAW5Z LI kb A4 — 1"~y K %EFE
flids. 7THEiIZELDOTH L.

2. PluS O#ffE

PluSi3, BiEX o — A2 'Y A5 LTChH 5, TORQUEY

B LU Grid Engine'® 12K L TF 527 4> 2 L (H)
VBT DHERATTHIETH 5. Fa— A2V AT LIS
HMLTCT IV A TEHELLT, Fa—AV TR
FLDEEAT Y 2 — ) v TE’Y 2 — )V SR ER
TLHEE, Xa—LNRroFIET 52 & TR
FEIT L HED 2 2 R—KL T05., FHEREC
BL T, 223 v MAFEHL T2 ELEHTH 5.

¥ a—BEEATERT 2559 PluS offdEx K 1
WRT. JREODEY 2 =)V, Fa—A VTV AT LN
BT 2EY 2 =T, FREED TTHEEEY 2 —
V1 D3 PluS ORI LEY 2 -V TH 5.

PluS F FHEa~ Y R & o —HICRET 5.
¥ o —BEETE, E40THEENOFa—L
TEHIND, 2—HF, a~<FEHFHL TFHID
WAL, THID 250 TV a TRAZITD.
BOY adBEa~ NN Xa AV TV AT LD
AHEY 2 — )V THRIREIN L DICHL T, FHREa
<Y RiE, PluS OKRETH BEY 2 —IUIC J - THL
HaIhbd.

PluS i, TR 2 BB LU FHIBEAE /R T B
I, —HEOX 2 —EFa<v  REITAFEY 2 -l
KL TIITL, ¥ a7 xa—ofERk, 1B, FEEME
b, WEELE OEAFEAT .

Hqsub/qdel H FHUITRE
~yR/—F

Hra—)

ECa—L

/—FEE /—FE®R /—FE®R
EPa—)L EDa—)L EDa—)L
HE/—F HE/—F HE/—F

1 PluS o

3. ClassAd O#fE

3.1 ClassAd 53

AREITIE, R YPGB vz ClassAd 12T
RS, ClassAd 1%, #ifze 1KE;, KA ISy
I T SN 2 RATOTRE 2 Bk T % Classified
Advertisement & TH 5. Condor TlE, VYV —2A
XV aTMENTNORBUEREFE 2 REL, Negotia-
tor LMHIN D EY 2 — DS, Z DfFREHNTY Y —
2LV ad BBEEDLELILICLESTY g FICHT
YUY —Z2DE Y Y TEIFo> TS, glite!V1? ¢
[FIERIC, ClassAd % vz Uy — A% B TE2479.

S L L T ClassAd [T LAT O R % Heo
o FEIRMTCIE2 K HEEW R ik
o REITEFN L
o FHICA H RN, oESITHL THYE

ClassAd I3ERYIC A N U 7 b e BIfh) 2475, %
ARENCUE, BHA, ERE, SUEH, EfbfE, B,
MR AR SN TBY, Zofi, =5—%%K7
Error, EHEAREERT Undefined ¥H 5. T — F 1
BOMRE LT, Va—RBIe ) ZANNH L, La—
RENEF —T =R SMEDORT 2T 2HETH 5.
U A NIIEROR S OEEZIIZEOKMNT 2HETH
. Va—REB Y 2N ERRRAANT L2 L
WTED.

2 ICfHLZ: ClassAd oWl %=, £EZHEHATR
KEGM CL) A%, La—RBIERL Twa, blE, *
ARNL7LVa—RDOEHETH D, c DEFRDFDICE
NTOBHEIL (1) 13 Y AR EEZRL TS, do
FHDF VU AN ORI T HBRTH L. eldtl
7y gy EMENLEET, La—KRoRESEL
T3, f OoFBIT isInteger’ BAELZ MO 9 BEHIT
Heo>Tnsd, 207 —FEomSURE X 3
IR

ClassAd OFil, #lLa—RKEZ2a—-—TF L (&
Motk 52 L T{7H. Aa—F (La—RK)»
2 AR L TCOBEEIENAO 23 —F 2B L Tz
WET . 2 FERICRL 7= ClassAd % SRl L 7= %5
BEX 2 FTRISRT. b.qlda ZZRL Tna0s, Z



[
a=1;
b =[a=2;q=aj;]
c = {a, "xxx"}; // ClassAd fil
d = clo];
e = b.q;
f = isInteger(a);
]
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b=[a=2; q=2;]
c = {1, "xxx"}; // TS
d=1;
e = 2;
f = true;
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UnusableNodes = {"unusableA", "unusableB" };

PLUS_NODE_RESERVABLE =
(PLUS_CANDIDATE_NODE.nRunJobs == 0 &&
PLUS_CANDIDATE_NODE.isAlive &&
PLUS_CANDIDATE_NODE.loadavg <= 0.3 &&
'member (PLUS_CANDIDATE_NODE.name,
UnusableNodes)) ;
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MaxPeriod relTime("00:30:00");
MinPeriod relTime("02:00:00");
LimitPeriod = relTime("7d");
MaxReserveDuration = relTime("2d");
VIPs = { "userA", "userB", "userC" };
Users = { "userX" };

VIPRatio = 100.0;

UsersMaxRatio = 90.0;

UsersMinRatio = 50.0;
OthersMaxRatio = 50.0;
OthersMinRatio = 30.0;

MaxRatio = member (PLUS_RSV_OWNER, Users) ?
UsersMaxRatio
OthersMaxRatio;

MinRatio = member (PLUS_RSV_OWNER, Users) 7
UsersMinRatio
OthersMinRatio;

now = absTime(time());

prev = PLUS_RSV_START - now;

duration = PLUS_RSV_END - PLUS_RSV_START;

ratioFunc = linear(prev, MaxPeriod, MaxRatio,

MinPeriod, MinRatio);

rsvRatio =
(prev <= relTime("0") Il
LimitPeriod <= prev I
duration >= MaxReserveDuration) ? 0 :

member (PLUS_RSV_OWNER, VIPs) ? VIPRatio :
(prev <= MaxPeriod) ? MaxRatio :
(prev >= MinPeriod) ? MinRatio : ratioFunc;
nAllocate = size(PLUS_ALLOCATED_NODES) + 1;
nAllocatable =
size (PLUS_ALL_NODES) * 0.01 * rsvRatio;
PLUS_NODE_RESERVABLE = (nAllocate <= nAllocatable) j|
1

B 5 FHEAETCOREE 2—FDT 544 )T 4 ZEZFL K
> o

A FHERRS DL FIS T AN D 2 22T
DN, —a—PIEEED 5 HET, KELEL—
PFIFEFD 3EETLMFHTEZRY, 2, %
5 VIP 22—V Pk HLET 25 48IMA T, TR
A0y N EEFRETL20TH L. 72120, TR
ESETH HEEICIE, VIP 22—V T e e T 50
BEMMMEL o/ BR, —la—V, KL —D
DT AREEIEZ 0T, 2 hiE, RFILR e At VIP
FICHERL T2 EE YH O LT 2 REICENT 5
DERUEADEZTH D, ZoTIE, TREA D 2
BEFEIRT &, 30 SRS/ T TRIBIC TR R Re S & %
HWinEETnwa, 20, 3EMENCTREARTE
BrL T b, 30 HENCZRNIE TR T 5 "rREM s
HDHENWHIZETHDH, H6EIZ, Ka—VFOFTHAHE
HG DB LA R

5.3 1—YOFHRAESETEZRUY

K 71c, 22—V THRRICIEC TP AT %
ET DRV ERT. ZOfITLE, BAERLN»S TH



100
o VIPA—4
; 90 - -
.;J "'~....—&‘J.—*f
= Tes,
w6 e
op 50% -
-~
~ —
30% bl
EREEL—Y
BE 309 PLETEE

6 HKa—Wr I ADTHAREES

UtilCheckPeriod = relTime("7d4d");
MaxReserveCount = 100;
MaxReserveDuration = relTime("2d");
MaxReserveHourNode = 1000.0;

now = absTime(time());

util = plus_rsvutil(
PLUS_RSV_OWNER,
now - UtilCheckPeriod,
now + UtilCheckPeriod);

PLUS_NODE_RESERVABLE =
((util[0] <= MaxReserveCount) &&
(util[1] <= MaxReserveDuration) &&
(util[2] <= MaxReserveHourNode));
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defaultWalltime = relTime("1:00:00");
now = absTime(time());

jobFinishTime =
(strcmp(job.state, "Running")==0) ?
((job.wallTime isnt undefined) 7
job.startTime + job.wallTime :
job.startTime + defaultWalltime) :
now;

nodeAvailTime =
(size (PLUS_CANDIDATE_NODE. jobs) > 0) 7
reverseSort (
evaluateList(PLUS_CANDIDATE_NODE.jobs,
"job™,
"jobFinishTime")) [0] :
now;
PLUS_NODE_RESERVABLE =
(nodeAvailTime <= PLUS_RSV_START);
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