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Policy-based Control of Adv ance Reservation

Hidemoto Nakad a ,» Atsuk o Takefusa ,
Katsuhik o Ookubo ,»vw Tomohir o Kudoh ,» Yoshio Tanaka v
and Satoshi Sekiguchi v

While advance reservation is the most promissing way to enable co-allocation of distributed
resources over the Grid, and there are seweral local schedulers that provide such a capabilit y,
it is still a open problem that how to setup 'policies’ for reservation, such as, 'should | 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 eac site administrator. We implemented a policy
evaluation capability in our PIuS 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 conrmed that, 1) ClassAd is powerful enough to describe policies
2) Information provided by the PIuS reservation manager is enough to describe meaningful

policies 3) policy evaluation overhead is acceptable.
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BP>] %N%| PLUS_CANDIDATE_NODE%M%I%/%3<%I M+520G:$+45| $&5+$r HDj$IBKBR>] %Mol
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1= 2 %N%I>pIs$N6I%3<%| %0886 P [
LAO | ” ou# MaxPeriod = relTime("00:30:00");
name J8:z Ns %MNY%ISN_>AOQ MinPeriod = relTime("02:00:00");
- LimitPeriod = relTime("7d");
isAlive 7%56CM <BITAE: %BeRTFO-U67 MaxReserveDuration = relTime("2d");
loadavg <Bt %M%I$NVoIR %1% 'Y Yol! < %8 VIPs = { "userA", ‘"userB", ‘"userC" }
Users = { "userX" }
_nRunJobs @0t <BEDTCI$No8086 BNPt VIPRatio = 100.0;
jobs %8680 %01%3<%0l <BDTCI$N/08080VF pIs%6j%090H UsersMaxRatio = 90.0;
$NV6696H . UsersMinRatio = 50.0;
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id J8;zNs %86806VID

owner J8;z Ns %80680Yo1< %>

state J8;z Ns %8680\ uBV (Queued, Running,

Exiting, Held, Suspended)

priority @0t %\W6i%$0 Y600t

startTime @B8P~90 | 3+0;~9%

wallTime AjBP~4V | walltime

UnusableNodes = {"unusableA", "unusableB" };
PLUS_NODE_RESERVABLE
(PLUS_CANDIDATE_NODE.nRunJebs0  &&
PLUS_CANDIDATE_NODE.isAlive &&
PLUS_CANDIDATE_NODE.loadavg 0.3 &&
Imember(PLUS_CANDIDATE_NODE.name,
UnusableNodes));
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OthersMaxRatio = 50.0;
OthersMinRatio = 30.0;

MaxRatio = member(PLUS_RSV_OWNHBBgrs) ?
UsersMaxRatio :
OthersMaxRatio;

MinRatio = member(PLUS_RSV_OWNBBgrs) ?
UsersMinRatio :
OthersMinRatio;

now = absTime(time());

prev = PLUS_RSV_STARTnhow;

duration = PLUS_RSV_ENDPLUS_RSV_START;
ratioFunc = linear(prev, MaxPeriod, MaxRatio,
MinPeriod, MinRatio);
rsvRatio =
(prev <= relTime("0") Il
LimitPeriod <= prev Il
duration >= MaxReserveDuration) ? 0 :

member(PLUS_RSV_OWNERs) ? VIPRatio :
(prev <= MaxPeriod) ? MaxRatio :
(prev >= MinPeriod) ? MinRatio : ratioFunc;
nAllocate = size(PLUS_ALLOCATED_NODES};
nAllocatable =
size(PLUS_ALL_NODES) 0.01 * rsvRatio;
PLUS_NODE_RESERVABI(&Allocate <= nAllocatable);
]
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SNEH-I589NB( $+525Ch" kI VB3SNNSGHAS M+ S;~ 905N2
i~ 4AVAG+$i 1$ 30 J, AGKS+$1SF@ 7ABKM+.s2DG-83d9gr
A}2GCH5$; SFESPKIVBIB ) 1S 3 ;~ 4VABKM+Es$r;n $_$F<:
GB7$F$b!$ 30 J, AGKSI$| $PM+s$, @8y$$k2DG1$,
$" SkEHESEEBIBHEG" $k19" 6 $KI$ 3P6l< %BNVIES206=
3dIgENIQR=$r <($9%
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UtilCheckPeriod = relTime("7d");
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[O] <= MaxReserveCount) &&
(util[1] <= MaxReserveDuration) &&
(util[2] <= MaxReserveHourNode));

M7 %I<%ENVIES>UBTSKL-$8$?H-CGNNC

AG+$i 7 F| 8e$"$GBNEV3: %ofi< %BNVILS>UB TSI ;2 >H7!$
$=51 $, @Dj$7$?>e8BCNIr 1[$($I$S>1 IgEKENS_MEs$r 5v
S7SFESBkIVB3535QSplus_rsvutil  $ASMES>U6TSr ;2
>HIBKE 2$aBKDI2CGB7$7A~$_4Xt$C" SKIVB3BNDCt$OS$
02?7t $KI$ %< %6 >SH~ 4\6ha\Gr $HBj IS $=SNI\BN6 < %6
SNVIES>UB 7r %50%i%$0$7!S MEs2s?t IS M+S;~ 4\ENAM
TS M+.s%MN% 1?2t SHVI+ s~ AAGNOENATTVEr GINSHE7$F
JV$9%

5.4 <BTCIN68680\BNEDTSr KS25I$S6Popo7

PBS Professional $35| $&$Q$<BTCIHNHIM+ %8680V
$, $" $k>1 9gEKSAS S=EN6 806G BN=*N;;~ 905" $FAS$ $=$N
%MN%ISKBREISKM+E s$r <uMB7$I$H 962" 8 SK<(SINSQAS
$3BNBNS&BI% PP Br <B-$7S NG Skl YB3BNOPoPFAS
8uJd%MN%ISGBTCIENA68080Br ;2 >HB7I$$=BN=*N;;~ 90
$r walltime $+$i 2dB,$7$F$ $=$N=*N;;~ 905, !$ ML s3+
:0;~ 90BISj $hb" SHEGH" Sk IgBKBOM+ 5% P6P6 06968l 5q
H]$9$k!%

$3IBIBOVIQHSi $I SFESBkevaluatel ist $ASSabl $abl
$, 2B BKDI2Mj5A7$?MmapiB, 4)XCtSKA] EVBIBKAI-S_4X
?2t$G" $ki%evaluateList $Q$Bh1 02?2t $K%[ %08 1$Bh
2 022t$HBh3 022t $KICPt L% $H$j I$Bh1 022t SN0 EIN
FuMBr$REHECE: $MBh2 027t $GXDj$55! $2IQPt L>BK00PoS
%805 7$F$Bh3 022t $GXDj$3hl $2IPt$r1>2/487!1$$=$Nk
2L$@=0%55! $kYoPe%0Hr INGAIYBLH"$j Bh2 022t $r 2>027t
SH7$R$BN3 022t $r 4Rt $HE7SH> 2B BKSN G $kI 9B 3BN
NS$GA$ %%6%IPLUS_CANDIDATE_NODE.j8bBbMF
$rjob $K6%@DH7!$S-$l $>8I SKBRE7$HobFinishTime
$r7w $TSFESSKI%

defaultWalltime = relTime("1:00:00");
now = absTime(time());

jobFinishTime =
(strcmp(job.state,
((job.wallTime
job.startTime
job.startTime
now;

"Running")==0) ?
isnt undefined) ?
+ job.wallTime

+ defaultWalltime)

nodeAvailTime =
(size(PLUS_CANDIDATE_NODE.jobsy 0) ?
reverseSort(
evaluateList(PLUS_CANDIDATE_NODE jobs,

job”,
"JobFinishTime"))[0]

now;
PLUS_NODE_RESERVABLE
(nodeAvailTime <= PLUS_RSV_START);
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