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Policy-based Con trol of Adv ance Reservation
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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 capabilit y,
it is still a open problem that how to setup 'p olicies' 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 capabilit y 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 Pro ject. We con�rmed 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.
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$o$l $o$l $O!$;v A0M=Ls%8%g%V$HDL>o%8%g%V4V$N%]%j
%7$O!$;v A0M=Ls%7%9%F%$̀K8GDjE*$KFbB"$5$l $k$Y$-$G
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$rM=Ls%7%9%F%$̀KFbB"$7!$4I M}<T$K%]%j%7$N5-=R$r5v
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$r Dj5A$7!$ 1?MQ$9$k$3$H$, $G$-$k!%
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2A$9$k!%7 @a$O$^$H$a$G$"$k!%

2. PluS $N35MW

PluS $O!$4{B8%-%e!<%$%s%0%7%9%F%$̀G$"$k!$TOR QUE9)

$*$h$S Grid Engine10) $KBP$7$F%W%i%0%$%s$H$7$FF0
:n $9$k;v A0M=Ls5! 9=$G$"$k!%%-%e!< %$%s%0%7%9%F%$̀K
BP$7$F%W%i%0%$%s$9$kJ} K!$H$7$F!$%-%e!< %$%s%0%7%9
%F%$̀N4{B8%9%1%8%e!< %j%s%0%b%8%e!<%k$r40A4$KCV49
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PluS $OM=LsA`:n %3% %̂s%I$r %f!< %6$KDs6! $9$k!%
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$r <hF@$7!$ M=Ls ID $r IU5-$7$F%8%g%VEjF~$r 9T$&!%DL
>o$N%8%g%VA`:n%3%%̂s%I$, %-%e!< %$%s%0%7%9%F%$̀N%^
%9%?%b%8%e!<%k$G=hM}$5$l $k$N$KBP$7$F!$ M=LsA`:n%3
%%̂s%I$O!$PluS $NK\BN$G$"$k%b%8%e!<%k$K$h$C$F=h
M}$5$l $k!%

PluS $O!$M=Ls<u$1$D$1;~$*$h$SM=Ls3+;O/ =*N;;~9o
$K!$0l O"$N%-%e!<A`:n%3%%̂s%I$r%%̂9%?%b%8%e!<%k$K
BP$7$FH/9T$7!$%8%g%V%-%e!<$N:n @.!$3h@-2=!$Hs3h@-
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���������

	�


�������

��������� ���������

������
��

�����

���

������
��

�����

���

������
��

�����

���

�����

�����

��� �����! #"%$'&)(

*

�� #",+

-/.10/243 -/57698

:,;=<,>

*

�! ?",+

:,;

$'@?A!�,B

?^ 1 PluS $N9=B$

3. ClassAd $N35MW

3.1 ClassAd 8@8l
K\@a$G$O!$%]%j%75-=R$KMQ$$$? ClassAd $K$D$$$F

=R$Y$k!%ClassAd $O!$?7J9$J$I $K5a?&!$5a?M$J$I $KJ,
N`$5$l $F7G:\ $5$l $k?t 9T$N9-9p$r 0UL#$9$k Classi�ed
Adv ertisement $N0U$G$"$k!%Condor $G$O!$ %j%=!< %9
$d%8%g%V$, $=$l $>$l $NB0@-$dMW@A$r9-9p$7!$Negotia-
tor $H8F$P$l $k%b%8%e!<%k$, !$$3$N>pJs$rMQ$$$F%j%=!<
%9$H%8%g%V$r0z$-9g$o$; $k$3$H$K$h$C$F%8%g%V$KBP$9
$k%j%=!< %9$N3d$j Ev$F$r 9T$C$F$$$k!%gLite 11),12) $b
F1MM$K!$ClassAd $r MQ$$$?%j%=!< %93d$j Ev$F$r 9T$&!%

8@8l $H$7$F$NClassAd $O0J2<$NFCD'$r ;} $D!%
� C`<! E*$G$O$J$/ @k8@E*$J5-=R
� I{ :n MQ$, $J$$
� I> 2A$K$+$+$k;~ 4V$, !$ <0$ND9$5$KBP$7$F@~7A
ClassAd $OF0E*$K%9%H%j%/%H$J7?IU$1$r 9T$&!%4p

K\7?$K$O!$ @0?t 7?!$ <B?t 7?!$ J8;z Ns!$ ??56CM!$ ;~ 9o!$
AjBP;~4V$, MQ0U$5$l $F$*$j !$ $3$NB>$K!$%(%i!<$r I=$9
Err or!$ Dj5AITG=$r <($9Unde�ned $, $"$k!%%G!<%?9=
B$$N7?$H$7$F!$%l%3!<%I7?$H%j%9%H7?$, $"$k!%%l%3!<
%I7?$O%-!< %o!<%I$HCM$N%Z%"$r 3JG<$9$k9=B$$G$"$k!%
%j%9%H7?$OG$0U$ND9$5$NCM$rNs5s$N3JG<$9$k9=B$$G$"
$k!%%l%3!<%I7?$b%j%9%H7?$bG$0U2s?t %M%9%H$9$k$3$H
$, $G$-$k!%

?^ 2 $K4JC1$J ClassAd $NNc$r <($9!%A4BN$r 0O$s$@
Bg3g8L (' [] ') $, !$%l%3!<%I7?$r<($7$F$$$k!%b $O!$%M
%9%H$7$?%l%3!<%I$NDj5A$G$"$k!%c $NDj5A$N1&JU$KI=
$l $F$$$kCf3g8L (' {} ') $O%j%9%H7?$r<($7$F$$$k!%d $N
1&JU$O%j%9%H7?$NMWAG$KBP$9$k;2 >H$G$"$k!%e$O%;%l
%/%7%g%s$H8F$P$l $kA`:n$G!$%l%3!<%I$NFbIt $r ;2 >H$7
$F$$$k!%f $N1&JU$O'isIn teger' 4X?t $r 8F$S=P$94X?t 8F
=P$H$J$C$F$$$k!%$3$N%G!<%?9=B$$NCj>] 9=J8LZ$r ?^ 3
$K<($9!%

ClassAd $NI>2A$O!$3F%l%3!<%I$r %9%3!<%W$H$7$FJQ
?t $NCM$r 7h$a$k$3$H$G9T$&!%%9%3!<%W(%l%3!<%I) $,
%M%9%H$7$F$$$k>l 9g$OFbB&$N%9%3!<%W$rM%@h$7$FCM$r
7hDj$9$k!%?^ 2 >eCJ$K<($7$? ClassAd $r I> 2A$7$?7k
2L$r ?^ 2 2<CJ$K<($9!%b.q $Oa $r ;2 >H$7$F$$$k$, !$$3
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[
a = 1;
b = [a = 2; q = a;]
c = {a, "xxx"}; // ClassAd Nc
d = c[0];
e = b.q;
f = isInteger(a);

]
---------------------------
[

a = 1;
b = [a = 2; q = 2;]
c = {1, "xxx"}; // I> 2A7k2L
d = 1;
e = 2;
f = true;

]

?^ 2 ClassAd $NNc$HI> 2A7k2L

CEDGFEH4CEI

CEDGFJHKCEI

LNM OGP

OJQERSOTFUCEM VSP

OTDTLNDGFJP

WXQEYJFJPTM HKYXZSFG[\LNL

] ^ _ ` a ` b

c d

` e

f g h

d

` e

f g h

d

` e

f i h

j _ b k ^ a

l m m m n

] ^ _ ` a ` b

o

d

` e

f p h

] ^ _ ` a ` b

c

d

` e

f q h

d

` e

f g h

j
_ b k ^ a

l
k r ] ^ _ ` a ` b

n

s tvu

s wNu

s xNu

s yvu

s z{u

s | u

s t{u

s }vu

?^ 3 Cj>] LZ

$Na $O!$ 30B&$N%l%3!<%I$G$O$J$/ !$FbB&$N%l%3!<%I$r
;2 >H$9$k$?$a!$ 1 $G$O$J$/ 2 $HI> 2A$5$l $F$$$k!%

3.2 ClassAd =hM}7O
ClassAd $N=hM}7O$O!$C++ $K$h$k$b$N$HJava $K$h

$k$b$N$, !$Condor %A!< %$̀K$h$j 8x3+$5$l !$ %a%s%F%J
%s%9$5$l $F$$$k!%$3$l $i $N=hM}7O$K$O!$FH<+5-K!$*$h
$S XML 5-K!$N%Q!< %6!$ %"%s%Q!< %6$, 4^$^$l $F$$$k!%
=hM}7O$O%i%$%V%i%j$H$7$FDs6! $5$l $F$$$k$?$a!$MF0W
$KB>$N%7%9%F%$̀KAH$_9~$s$GMxMQ$9$k$3$H$, $G$-$k!%

ClassAd =hM}7O$K$O!$4pK\E*$J4X?t$, AH9~$_4X?t$H
$7$F4^$ $̂l $F$$$k!%$5$i $K%f!<%6$, FH<+$K4X?t$rDj5A
$7$FAH$_9~$`$3$H$b2DG=$G$"$k!%$3$N>l 9g!$4X?t$O=h
M}7O$, 5-=R$5$l $F$$$k8@8l (C++ $b$7$/$OJava) $G5-
=R$9$k!%

4. %7%9%F%$̀N@_7W$H<BAu

4.1 MW @A
0J2<$K;v A0M=Ls%7%9%F%$̀N%]%j%75-=R$KBP$9$kMW@A

$r $^$H$a$k!%
� %f!<%64V$N%U%'%"%7%'%"$r <B8=$G$-$k
� ;v A0M=Ls%8%g%V$HHsM=Ls%8%g%V$N4V$N%U%'%"%7%'

%"$r <B8=$G$-$k
� 4I M}<T$, <+M3$K@_Dj$G$-$k
� %]%j%75-=R$, D>46E*$G:FMxMQ2DG=$G$"$k
� %]%j%7$NI>2A;~4V$, !$%l%9%]%s%9%?%$%$̀KBg$-$J

1F6A$r M?$($J$$

4.2 @_ 7W
>e5-$NMW@A$rK~$?$9$?$a$K2f !9$O2<5-$N@_7WJ} ?K$r

@_Dj$7$?!%
� %]%j%7H=CG$KI, MW$JMM!9$J>pJs$r2DG=$J8B$j Ds6!

$9$k
� 5-=RNO$, 9b$$@k8@E*8@8l $r MQ$$$k
A0<T$O!$%U%'%"%7%'%"$r <B8=$9$k$?$a$G$"$k!%%U%'

%"%7%'%"$r<B8=$9$k$?$a$K$O!$ 8=:_$N%8%g%V$N>pJs$r
2DG=$J8B$j %]%j%7H=DjIt $KDs6!$7!$H=CG$N:` NA$H$9$k
I, MW$, $"$k!%8e<T$OC`<!E*$J8@8l $G$O!$5-=R$K$h$C$F
$O!$6KC<$KI>2A;~4V$, $+$+$C$F$7$^$&>l 9g$, $"$j !$ I>
2A;~4V$N8+@Q$j $, $G$-$J$/$J$C$F$7$^$&2DG=@-$, $"$k
$?$a$G$"$k!%

$o$l $o$l $OClassAd $r%]%j%78@8l $KMQ$$$?!%Clas-
sAd $O!$I>2A;~4V$, <0$ND9$5$N@~7A;~4V$K<}$^$k$3$H
$, J] >Z$5$l $F$$$k!%$^$? ClassAd $G$O%l%3!<%I%(%s
%H%j$NDj5A$, !$%f!<%6Dj5A4X?t E*$K5! G=$9$k$?$a!$ Hf
3SE*8+DL$7$, $h$/ :FMxMQ2DG=$J%]%j%7$N5-=R$, 2DG=$G
$"$k!%

4.3 <B Au
ClassAd $K$h$k%]%j%75- =R$r 2DG=$K$9$k$?$a$K!$

PluS ;v A0M=Ls5!9=$r2~NI$7$?!%4IM}<T$O!$;v A0$KClas-
sAd $rMxMQ$7$FM=Ls<u$1F~$l %]%j%7$r%U%!%$%k$K5-=R
$7$F$*$/ !%%]%j%7$O!$C10l $N%N!<%I$KBP$9$k%j%/%(%9
%H$r<u$1F~$l $k$+$I $&$+$r??56CM$GI=8=$9$k<0$H$7$F
5-=R$9$k!%

;v A0M=Ls%b%8%e!<%k$O, %f!<%6$+$i $N;v A0M=Ls%j%/
%(%9%H$r<uNN$9$k$H!$4I M}<T$N@_Dj$7$?%]%j%7$H!$8=
:_ $N%N!<%I$*$h$S%8%g%V>uBV$H%j%/%(%9%H$r 4*0F$7
$F!$ $=$NM=Ls%j%/%(%9%H$r <u$1F~$l $k$+$I $&$+$r H=
CG$9$k!%6qBNE*$K$O!$ 4I M}<T$N5-=R$7$?%]%j%7Clas-
sAd $r%U%!%$%k$+$i %m!<%I$7!$$3$l $K!$8=:_$N%N!<%I
$*$h$S%8%g%V$N>uBV$H!$%j%/%(%9%H$N>pJs$r ClassAd
%l%3!<%I$GI=8=$7$?$b$N$r%!̂<%8$7$F!$%l%3!<%ICf$N
PLUS_RESERVABLE_NODE$r I>2A$9$k!%%j%/%(%9%H$*$h
$S>uBV$r I= 8=$9$k$?$a$KPluS $, Ds6! $9$kJQ?t $r I= 1
$K<($9!%

ClassAd $K$h$kH=Dj$O!$8D!9$N8uJd%N!<%I$KBP$7$F
9T$&!%$^$: !$$=$NM=Ls;~4VBS$K;HMQ2DG=$J%N!<%I$N%j
%9%H$r :n @.$7!$$=$NCf$N%N!<%I$r !$1 $D$: $D2DH]$NH=
DjBP>]$H$J$kPLUS_CANDIDATE_NODE$K@_Dj$7!$%]%j
%7ClassAd $r 7+$j JV$7I> 2A$9$k!%$3$N%k!<%W$O!$ %j
%/%(%9%H$5$l $?%N!<%I?t$, M=Ls2DG=$HH=Dj$5$l $?;~E@
$G=*N;$9$k!%

3F%N!<%I>pJs$O!$ClassAd $N%l%3!<%I$H$7$FI=8=$5
$l $k!%3F%l%3!<%I$N%a%s%P$r I= 2 $K<($9!%%N!<%I>pJs
$K$O!$<B9TCf$N%8%g%V$r<($9%l%3!<%I$N%j%9%H$b4^$^
$l $k!%$3$N%l%3!<%I%j%9%H$N%a%s%P$rI= 3$K<($9!%%8%g
%V>pJs$K$O!$%8%g%V$N%*!<%J$d3+;O;~9o!$walltime $J
$I $NMM!9$J>pJs$, 4^$^$l $F$$$k!%
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I= 1 PluS $, Ds6! $9$kJQ?t
L>A0 7? 0UL#

PLUS_RSV_OWNER J8;z Ns M=Ls$r %j%/%(%9%H$7$?%f!< %6

M=Ls%j%/%(%9%H>pJs PLUS_RSV_START @dBP;~ 9o M=Ls3+;O;~ 9o

PLUS_RSV_END @dBP;~ 9o M=Ls=*N;;~ 9o

FbIt >uBV PLUS_ALL_NODES %N!<%I%l%3!<%I$N%j%9%H $9$Y$F$N<B9T%N!<%I$N>pJs

BP>] %N!<%I PLUS_CANDIDATE_NODE%N!<%I%l%3!<%I M=Ls2DG=$+$I $&$+$r H=Dj$9$kBP>] %N!<%I

PLUS_ALLOCATED_NODES%N!<%I%l%3!<%I$N%j%9%H $9$G$KM=LsBP>]$H$J$C$?%N!<%I$N%j%9%H

I= 2 %N!<%I>pJs$N%l%3!<%I%a%s%P
L>A0 7? 0UL#

name J8;z Ns %N!<%I$NL>A0

isAlive ??56CM <B9T%G!<%b%s2TF0>u67

loadavg <B?t %N!<%I$N%m!<%I%"%Y%l!<%8

nRunJobs @0?t <B9TCf$N%8%g%V$N?t

jobs %8%g%V%l%3!<%I <B9TCf$N%8%g%V>pJs%j%9%H

$N%j%9%H ;

I= 3 %8%g%V>pJs$N%l%3!<%I%a%s%P
L>A0 7? 0UL#

id J8;z Ns %8%g%VID
owner J8;z Ns %8%g%V%*!<%JL>

state J8;z Ns %8%g%V>uBV(Queued, Running,
Exiting, Held, Suspended)

priority @0?t %W%i%$%*%j%F%#

startTime @dBP;~ 9o 3+;O;~ 9o

wallTime AjBP;~ 4V walltime

[
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));
]

?^ 4 4JC1$J%]%j%7$NNc

5. %]%j%75-=RNc

PluS $N%]%j%75-=RNO$r <($9$?$a$K!$$$$/ $D$+$N%]
%j%7$N%5%s%W%k$r <($9!%

5.1 4JC1$J%]%j%7
?^ 4 $K!$4JC1$J%]%j%7$NNc$r<($9!%$3$NNc$G$O!$;H

MQITG=$J%N!<%I$, 2$D$"$k>l 9g$K("un usableA", "un-
usableB") !$ $=$l 0J30$N%N!<%I$+$i !$ 2TF/Cf$G!$ <B9T
Cf$N%8%g%V$, $J$/ !$$7$+$b%m!<%I%"%Y%l!<%8$, 0.3 0J
2<$N%N!<%I$rC5$7$FMxMQ$9$k$H$$$&%]%j%7$r5-=R$7$F
$$$k!%

5.2 Hf3SE*J#;( $J%]%j%7$NNc
?^ 5 $K!$%f!< %6$N%W%i%$%*%j%F%#$H!$ M=Ls3+;O;~

9o$^$G$N;~ 4V$r 9MN8$K$$$l $?M=Ls%]%j%7$NNc$r <($9!%
$3$N%]%j%7$G$O!$VIP %f!<%6!$ 0l HL%f!<%6!$ DcM%@hEY
%f!<%6$N3 <oN $̀N%f!<%6$r2>Dj$7$F$$$k!%VIP %f!<%6

[
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) ?
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") ||
LimitPeriod <= prev ||
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);

]

?^ 5 M=Ls;~ 9o$^$G$N;~ 4V$H%f!< %6$N%W%i%$%*%j%F%#$r 9MN8$7$?%]

%j%7$NNc

$O6u$$$?7W;; ;q 8;$, $"$l $P>o$KM=Ls$rF~$l $k$3$H$, $G
$-$k$, !$0l HL%f!<%6$O;q 8;$N5 3d$^$G!$DcM%@hEY%f!<
%6$O;q 8;$N3 3d$^$G$7$+MxMQ$G$-$J$$!%$3$l $O!$8e$+
$i VIP %f!<%6$, M=Ls$r 4uK>$9$k>l 9g$KHw$($F!$ M=Ls
%9%m%C%H$r3NJ] $9$k$?$a$G$"$k!%$?$@$7!$M=Ls;~9o$,
D>6a$G$"$k>l 9g$K$O!$VIP %f!<%6$, M=Ls$r4uK>$9$k2D
G=@-$, Dc$/$J$C$?$H9M$( !$ 0l HL%f!<%6!$ DcM%@h%f!<%6
$NM=Ls2DG=3d9g$rA}$d$9!%$3$l $O!$%[%F%k$J$I $, VIP
MQ$K3NJ]$7$F$$$kIt 20$rEvF|$N$H$S$3$_5R$K3+J| $9$k
$N$HF1$89M$($+$?$G$"$k!%$3$NNc$G$O!$M=Ls;~ 9o$N2
;~ 4VA0$+$i !$30 J, A0$K$+$1$F@~7A$KM=Ls2DG=3d9g$r
A}2C$5$; $F$$$k!%$D$^$j !$ 3 ;~ 4VA0$KM=Ls$r ;n $_$F<:
GT$7$F$b!$ 30 J, A0$K$J$l $PM=Ls$, @.8y$9$k2DG=@-$,
$"$k$H$$$&$3$H$G$"$k!%?^ 6 $K!$3F%f!<%6$NM=Ls2DG=
3d9g$NJQ2=$r <($9!%

5.3 %f!<%6$NM=Ls>u67$r ;2 >H$9$k%]%j%7
?^ 7 $K!$%f!<%6$NM=Ls>u67$K1~$8$FM=Ls$N2DH]$r7h

Dj$9$k%]%j%7$r<($9!%$3$NNc$G$O!$8=:_ ;~9o$+$i 7 F|
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?^ 6 3F%f!< %6%/%i%9$NM=Ls2DG=3d9g

[
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[0] <= MaxReserveCount) &&
(util[1] <= MaxReserveDuration) &&
(util[2] <= MaxReserveHourNode));

]

?^ 7 %f!< %6$NM=Ls>u67$K1~$8$?H=CG$NNc

A0$+$i 7 F| 8e$^$G$NEv3: %f!< %6$NM=Ls>u67$r ;2 >H$7!$
$=$l $, @_Dj$7$?>e8BCM$r1[$($J$$>l 9g$K$N$_M=Ls$r5v
$7$F$$$k!%$3$3$G!$plus_rsvutil $O!$M=Ls>u67$r ;2
>H$9$k$?$a$KDI2C$7$?AH9~$_4X?t$G$"$k!%$3$N4X?t$O!$
0z?t$K!$%f!<%6L>$H;~4V6h4V$r$H$j !$ $=$N4V$N%f!<%6
$NM=Ls>u67$r%5%%̂i%$%:$7!$ M=Ls2s?t !$M=Ls;~4V$NAm
7W!$M=Ls%N!<%I?t$HM=Ls;~4V$N@Q$NAm7W$rG[Ns$H$7$F
JV$9!%

5.4 <B9TCf$N%8%g%V$N<B9T$r K8$2$J$$%]%j%7
PBS Professional$J$I $G$O!$<B9TCf$NHsM=Ls%8%g%V

$, $"$k>l 9g$K$O!$$=$N%8%g%V$N=*N;;~9o$^$G$O!$ $=$N
%N!<%I$KBP$9$kM=Ls$r <uM}$7$J$$!%?^ 8 $K<($9Nc$O!$
$3$N$h$&$J%]%j%7$r<B8=$7$?Nc$G$"$k!%$3$N%]%j%7$O!$
8uJd%N!<%I$G<B9TCf$N%8%g%V$r ;2 >H$7!$$=$N=*N;;~9o
$r walltime $+$i ?dB,$7$F!$ $=$N=*N;;~ 9o$, !$ M=Ls3+
;O;~9o$h$j $b$"$H$G$"$k>l 9g$K$OM=Ls%j%/%(%9%H$r5q
H]$9$k!%

$3$3$GMQ$$$i $l $F$$$kevaluateL ist $O!$$o$l $o$l
$, ?7$?$KDI2CDj5A$7$?map9b3,4X?t$KAjEv$9$kAH9~$_4X
?t$G$"$k!%evaluateList $O!$Bh1 0z?t$K%j%9%H$r!$Bh
2 0z?t$HBh3 0z?t$KJQ?tL>$r$H$j !$Bh1 0z?t$N%j%9%H$N
FbMF$r$R$H$D$: $DBh2 0z?t$G;XDj$5$l $?JQ?t L>$K%P%$
%s%I$7$F!$Bh3 0z?t$G;XDj$5$l $?JQ?t$rI>2A$7!$$=$N7k
2L$G9=@.$5$l $k%j%9%H$rJV$9!%$D$ $̂j Bh20z?t$r2>0z?t
$H$7$F!$Bh3 0z?t$r4X?t$H$7$FI>2A$9$k$N$G$"$k!%$3$N
Nc$G$O!$ %j%9%HPLUS_CANDIDATE_NODE.jobs$NFbMF
$r job $K%;%C%H$7!$$=$l $>$l $KBP$7$FjobFinishTime
$r 7W;; $7$F$$$k!%

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

jobFinishTime =
(strcmp(job.state, "Running")==0) ?

((job.wallTime isnt undefined) ?
job.startTime + job.wallTime :
job.startTime + defaultWalltime) :

now;

nodeAvailTime =
(size(PLUS_CANDIDATE_NODE.jobs)> 0) ?

reverseSort(
evaluateList(PLUS_CANDIDATE_NODE.jobs,

"job",
"jobFinishTime"))[0] :

now;
PLUS_NODE_RESERVABLE=

(nodeAvailTime <= PLUS_RSV_START);
]

?^ 8 <B9TCf$N%8%g%V$N<B9T$r K8$2$J$$%]%j%7

6. I> 2A

%]%j%7$NI>2A$K$h$k%*!<%P%X%C%I$, M=Ls5! 9=$N%l%9
%]%s%9%?%$%$̀KM?$($k1F6A$rCN$k$?$a$K!$%]%j%7Clas-
sAd $NI>2A$N;~4V$r7WB,$7$?!%%]%j%7$, %N!<%I>pJs$r
;2 >H$9$k>l 9g$K$O!$%]%j%7$NI>2A;~4V$, %7%9%F%$̀KB8
:_ $9$k%N!<%I$N?t !$$*$h$S%j%/%(%9%H$5$l $?%N!<%I$N
?t $K0MB8$9$k$3$H$, M=A[$5$l $k$?$a!$$3$l $i $NCM$r !$
1,10,100,1000$HJQ2=$5$; $F7WB,$7$?!%

B,Dj$K$OPluS $=$N$b$N$rMQ$$$: !$ ClassAd $NI>2A
$N$_$r9T$&%b%8%e!<%k$r :n @.$7$=$3$G9T$C$?!%$3$l $O!$
PluS FbIt $NB>$NIt J, $K5/ 0x$9$kJQF0$+$i I> 2A$N%*!<
%P%X%C%I$r @Z$j J, $1$k$?$a$G$"$k!%%N!<%I$N>pJs$O!$
%@%_!<$N8GDj>pJs$H$J$C$F$$$k!%

B,Dj4D6-$K$O!$Athlon 64 X2 2.0G, %a%b%j4G!$OS
Fedora Core 6, Java =hM}7O$K$OSun J2SE 1.5.0 $r
MQ$$$?!%7WB,$O?t I4 -?t K|2s7+$j JV$7!$$=$NJ?6QCM$r;;
=P$7$F$$$k!%7+$j JV$72s?t$O!$I>2A$K$+$+$k;~4V$K1~
$8$F!$$=$l $>$l 1 ICDxEY7P2a$9$k$h$&$KD4@0$7$F$$$k!%

?^ 9, ?^ 10$K$=$l $>$l !$ %j%9%H?^ 4!$?^ 5 $K<($7$?
ClassAd $NI>2A$K$+$+$C$?;~4V$r<($9!%X,Y,Z <4$9$Y
$FBP?t$K$J$C$F$$$k$3$H$KCm0U$5$l $?$$!%

ClassAd $NI>2A;~4V$O!$C;$$>l 9g$G$O% %̂$%/%mIC$N
%*!<%@$G$"$j !$ $b$C$H$b;~4V$, $+$+$C$F$$$k>l 9g$G$b
100%_%jIC$KK~$?$J$$$3$H$, $o$+$k!%$3$NB.EY$OM=Ls
%$%s%?!<%U%'%$%9$NDL?.$d%G!<%?%Y!< %999?7!$ %-%e!<
@)8f $N;~ 4V$KHf3S$9$k$HL5;k $G$-$kHO0O$G$"$k!%

%0%i%U$N798~$H$7$F$O!$?^ 9 $O!$MW5a%N!<%I?t$KHf
Nc$7$?;~ 4V$, $+$+$C$F$$$k$N$KBP$7$F!$ ?^ 10 $G$OA4
%N!<%I?t$KBP$7$FHfNc$7$F$$$k!%$3$l $O!$A0<T$NI>2A
$, I, $: @.8y$9$k$?$a!$ MW5a%N!<%I2s?t$@$1I>2A$r9T$C
$?;~E@$GI>2A$, =*N;$9$k$N$KBP$7!$8e<T$OI, $: <:GT$9
$k$?$aMW5a%N!<%I?t$K$h$i $: !$A4%N!<%I?t$@$1I>2A$r
7+$j JV$9$?$a$G$"$k!%

$3$N%0%i%U$+$i $O$o$+$j $K$/ $$$, !$?^ 9 $NA4%N!<%I
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?^ 9 ?^ 4 $K<($7$? ClassAd $NI> 2A;~ 4V
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?^ 10 ?^ 5 $K<($7$? ClassAd $NI> 2A;~ 4V

?t$, 1000$G$"$k>l 9g$N!$MW5a%N!<%I?t$KBP$9$kI> 2A
;~4V$O!$1, 10, 100, 1000$KBP$7$F!$3.9, 43.0, 1167.0,
72897.8[�s ] $H@~7A$r0oC&$7$FA}2C$7$F$$$k!%$3$N86
0x$O8=:_ D4:: Cf$G$"$k$, !$$J$s$i $+$N%a%b%j%%̂M!<%8
%a%s%H$NLdBj$G$"$k2DG=@-$, $"$k$H9M$($F$$$k!%

7. $* $o $j $K

;v A0M=Ls%j%/%(%9%H$r<uM}%]%j%7$r4I M}<T$K5-=R$5
$; $kOHAH$H$7$F!$ClassAd $rMQ$$$?%]%j%7I>2A5! 9=$r
;v A0M=Ls5! 9=PluS $KAH9~$s$@!%$$$/ $D$+$N4I M}%]%j
%7$r<($7!$ClassAd $NI=8=NO$HPluS $NDs6! $9$k>pJs
$H$K$h$C$F!$M-8z$J%]%j%75-=R$, 2DG=$G$"$k$3$H$r<(
$7$?!%$5$i $K!$4I M}%]%j%7$NI>2A$K$+$+$k;~4V$rB,Dj
$7!$4I M}%]%j%7$NI>2A$K$h$k%*!<%P%X%C%I$, 5vMF$G$-
$kHO0O$G$"$k$3$H$r <($7$?!%

:# 8e$N2] Bj$O0J2<$NDL$j $G$"$k!%
� <B4D6-$G$N1?MQ$rDL$7$F!$<B:] $K4I M}<T$, 5a$a$k

%]%j%7$, 8=:_ Ds<($7$F$$$k>pJs$HClassAd $NOH
AH$G5-=R2DG=$G$"$k$3$H$r 8! >Z$9$kI, MW$, $"$k!%

� %9%1%8%e!<%i$, ;} $D>pJs$r$I $3$^$G!$$I $N$h$&$K
4I M}%]%j%7$KBP$7$F3+<($9$k$+$r8! F$$9$k!%3+<(
$9$k;v <+BN$OMF0W$G$"$k$, !$>\ :Y$J>pJs$r3+<($7
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