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Met aschedul er  Quer y and Reser vat i on I nt er f ace

St at us of  t hi s Dr af t

Thi s document  speci f i es a best  cur r ent  pr act i ces f or  t he gr i d schedul i ng
communi t y.  Di scussi on and suggest i ons ar e r equest ed.  Di st r i but i on of  t hi s memo
i s unl i mi t ed.

Copyr i ght  Not i ce

Copyr i ght  © The Gr i d For um ( 2000) .   Al l  r i ght s r eser ved.

1.  I nt r oduct i on

I nf or mat i on di scover y i s vi t al  t o met aschedul i ng and gr i d comput i ng.  A
met aschedul er  must  be abl e t o gat her  i nf or mat i on f r om l ocal  schedul er s t o
det er mi ne wher e t o submi t  a j ob and/ or  make an advance r eser vat i on.  Thi s
document  i s i nt ended t o speci f y a st andar d f or mat  f or  quer yi ng and r equest i ng
an advance r eser vat i on.  I t  does not  descr i be t he f or mat  of  t he ar gument s.  Two
document s must  be wr i t t en bef or e def i ni ng t he ar gument  and pr ot ocol  f or mat .
The f i r st  i s a document  descr i bi ng t he t okens and t he val ues t hey can t ake.
Last l y,  t he Schedul i ng Wor ki ng Gr oup needs t o come t o consensus on t he f or mat
of  t he quer i es and commands.  The Maui  schedul er  cur r ent l y uses a semi col on-
separ at ed l i st  of  t oken equal s val ue pai r s.  Ot her  syst ems use an LDAP f or m.  I t
has al so been suggest ed t hat  an XML f or mat  woul d be appr opr i at e.

Ther e ar e t wo t ypes of  quer i es as speci f i ed by t he Gr i d For um Schedul i ng
wor ki ng gr oup.  The quer i es answer  t he quest i ons:  “ When wi l l  my j ob st ar t ?” ,
and “ When i s t he ear l i est  t i me t hat  I  can make a r eser vat i on f or  my j ob?” .  The
f i r st  quer y r et ur ns t he ear l i est  t i me t hat  t he j ob woul d st ar t  i f  i t  wer e
submi t t ed i mmedi at el y.  Ther e i s no r eser vat i on associ at ed wi t h t he quer y and
t he j ob st ar t  t i me i s not  guar ant eed.

Advance r eser vat i ons guar ant ee t he st ar t  t i me of  a j ob.  Thi s guar ant ee appl i es
as l ong as a hi gher  pr i or i t y j ob does not  pr eempt  t he j ob’ s r eser ved
r esour ces.  The l ocal  schedul er ’ s r esponse t o t hi s quer y i s a r ange of  t i mes i n
whi ch t he r eser vat i on coul d st ar t .  To assi st  met aschedul i ng deci si ons f or  user
i nt er act i on and co- al l ocat i on mor e advanced l ocal  schedul er s r et ur n a l i st  of
r eser vat i on st ar t  t i me r anges.  The r ange l i st  al l ows a met aschedul er  t o gat her
i nf or mat i on f r om mul t i pl e l ocal  schedul er s and comput e an i nt er sect i ng set  of
r anges t o st ar t  t he j ob at  coi nci di ng t i mes on mul t i pl e machi nes.

Thi s document  speci f i es t he gener al  API  f or mat  f or  t he quer i es and r eser vat i on
r equest .  I t  does not  speci f y t he exact  f or mat  of  t he ar gument s.  To def i ne t he
ar gument  f or mat ,  a l i st  of  i dent i f i er s must  be def i ned and t he f or mat  f or
speci f y i ng t he i dent i f i er s and t hei r  val ues must  al so be def i ned.

I n al l  cases:
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• Job and r eser vat i on st ar t  t i mes ar e speci f i ed i n Uni x epoch t i me and ar e
based on GMT.

• Ot her I nf o i s a l ocal  schedul er  speci f i c st r i ng t hat  may be used f or
advanced and/ or  l ocal  syst em speci f i c f eat ur es.

• Ar gument s sur r ounded i n { }  ar e opt i onal .
• The User I D i s al ways pr ovi ded so t hat  t he l ocal  schedul er  can enf or ce

per - user  quot as and pol i c i es
• ResKey i s r et ur ned by t he l ocal  schedul er  so t hat  a met aschedul er  can

secur el y cl ai m a l ocal  r eser vat i on when t he j ob i s r eady t o be st aged.

2.  Job- St ar t  Quer y

Thi s quer y i s meant  t o ask t he quest i on,  “ When wi l l  my j ob st ar t ?” .   Thi s
quer y wi l l  be used by met aschedul er s t o f i nd t he machi ne t hat  can r un t he j ob
t he soonest .  I n t hi s si t uat i on,  t he j ob wi l l  be submi t t ed t o and r un whol l y on
a si ngl e machi ne.

QUERY User I D Ti meNeeded Resour ceLi st
User I D

Speci f i es t he l ocal  user  f or  whom t he quer y i s bei ng made.
Ti meNeeded

Speci f i es t he amount  of  t i me r equest ed.
May be speci f i ed i n wal l c l ock t i me or  CPU t i me dependi ng on
l ocal  schedul er  r equi r ement s.  The uni t s of  t i me used must  be
i ndi cat ed i n t he r equest .

Resour ceLi st
Speci f i es t he r esour ces r equi r ed f or  t he j ob.

Local  Schedul er  Ret ur ns

St ar t Ti me { Ot her I nf o}
St ar t Ti me

Speci f i es t he t i me t he j ob woul d st ar t .  Ti me i s speci f i ed i n
Uni x epoch t i me GMT.

Ot her I nf o
Local  schedul er  speci f i c char act er  st r i ng.  Used t o speci f y
l ocal  syst em speci f i c i nf or mat i on t hat  may be used by
met aschedul er s t o enhance met aschedul i ng deci si ons.

3.  Advance Reser vat i on Quer y

I n t hi s case,  t he quer y i s i nt ended t o det er mi ne t he t i mes a r eser vat i on coul d
be guar ant eed by a l ocal  schedul er .  Thi s quer y coul d be used i n si ngl e syst em
schedul i ng as wel l  as co- al l ocat i on of  mul t i pl e syst ems.  Ret ur ni ng a l i st  of
st ar t  t i me r anges assi st s i n co- al l ocat i on t o det er mi ne a coi nci di ng t i me i n
whi ch a r eser vat i on coul d be made acr oss mul t i pl e syst ems.

RESQUERY User I D Ti meNeeded { Ti meSpec}  { ResAccess}  Resour ceLi st
User I D

Speci f i es t he l ocal  user  f or  whom t he quer y i s bei ng made.
Ti meNeeded

Speci f i es t he amount  of  t i me r equest ed.
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May be speci f i ed i n wal l c l ock t i me or  CPU t i me dependi ng on
l ocal  schedul er  r equi r ement s.  The uni t s of  t i me used must  be
i ndi cat ed i n t he r equest .

Ti meSpec
Speci f i es t i me const r ai nt s t hat  must  be met .

ResAccess
Li st  of  exi st i ng l ocal  syst em r eser vat i ons t hi s r equest  has
access t o.  The r esul t i ng r eser vat i on may i nt er sect  wi t h any of
t he r eser vat i ons l i st ed.

Resour ceLi st
Li st  of  r equi r ed r esour ce t ypes and amount s.

Local  Schedul er  Ret ur ns

STi me EndSTi me { Ot her I nf o}  { { STi me EndSTi me { Ot her I nf o} }  …}
St i me

Speci f i es t he begi nni ng of  a r ange of  t i me i n whi ch t he j ob
coul d st ar t .  St i me i s speci f i ed i n Uni x epoch t i me GMT.

EndSTi me
Speci f i es t he begi nni ng of  a r ange of  t i me i n whi ch t he j ob
coul d st ar t .  EndSt i me i s speci f i ed i n Uni x epoch t i me GMT.

Ot her I nf o
Local  schedul er  speci f i c char act er  st r i ng.  Used t o speci f y
l ocal  syst em speci f i c i nf or mat i on t hat  may be used by
met aschedul er s t o enhance met aschedul i ng deci si ons.

4.  Advance Reser vat i on Quer y coupl ed wi t h Reser vat i on Request

Of t en,  a user  si mpl y want s t o make a r eser vat i on on a syst em at  t he ear l i est
possi bl e t i me.  Thi s quer y i s i dent i cal  t o t he r eser vat i on quer y except  t hat  a
r eser vat i on wi l l  be made on t he l ocal  syst em at  t he ear l i est  possi bl e t i me.

RESQANDSET User I D Ti meNeeded { Ti meSpec}  { ResAccess}  Resour ceLi st
User I D

Speci f i es t he l ocal  user  f or  whom t he quer y i s bei ng made.
Ti meNeeded

Speci f i es t he amount  of  t i me r equest ed.
May be speci f i ed i n wal l c l ock t i me or  CPU t i me dependi ng on
l ocal  schedul er  r equi r ement s.  The uni t s of  t i me used must  be
i ndi cat ed i n t he r equest .

Ti meSpec
Speci f i es t i me const r ai nt s t hat  must  be met .

ResAccess
Li st  of  exi st i ng l ocal  syst em r eser vat i ons t hi s r equest  has
access t o.  The r esul t i ng r eser vat i on may i nt er sect  wi t h any of
t he r eser vat i ons l i st ed.

Resour ceLi st
Li st  of  r equi r ed r esour ce t ypes and amount s.

Local  Schedul er  Ret ur ns

SETRES SuccessOr Not  { St ar t Ti me}  { ResKey}  { Ot her I nf o}
SuccessOr Not
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Bool ean val ue i ndi cat i ng whet her  or  not  t he r equest ed
r eser vat i on was successf ul l y cr eat ed.

St ar t Ti me
Speci f i es t he t i me t he r eser vat i on wi l l  st ar t .  Ti me i s
speci f i ed i n Uni x epoch t i me GMT.

ResKey
A dat a bl ock t hat  i dent i f i es t he r eser vat i on and i s sent ,
al ong wi t h t he f ul l  j ob descr i pt i on,  when submi t t i ng t he j ob.
The ResKey shoul d be uni que and secur e.  I t  shoul d be i mmune t o
sni f f i ng and r epl ay at t empt s.

Ot her I nf o
Local  schedul er  speci f i c char act er  st r i ng.  Used t o speci f y
l ocal  syst em speci f i c i nf or mat i on t hat  may be used by
met aschedul er s t o enhance met aschedul i ng deci si ons.

5.  Request i ng a Reser vat i on

Once r eser vat i on i nf or mat i on has been gat her ed,  a st ar t  t i me deci si on can be
made.  The f ol l owi ng command i s t hen used t o r equest  a par t i cul ar  r eser vat i on.
The l ocal  schedul er  r et ur ns a bool ean i ndi cat i ng success or  f ai l ur e and a
r eser vat i on key.  The r eser vat i on  key i dent i f i es t he r eser vat i on and al l ows
access t o t he r eser ved r esour ces.

SETRES User I D Ti meNeeded St ar t Ti me { ResAccess}  Resour ceLi st
User I D

Speci f i es t he l ocal  user  f or  whom t he quer y i s bei ng made.
Ti meNeeded

Speci f i es t he amount  of  t i me r equest ed.
May be speci f i ed i n wal l c l ock t i me or  CPU t i me dependi ng on
l ocal  schedul er  r equi r ement s.  The uni t s of  t i me used must  be
i ndi cat ed i n t he r equest .

St ar t Ti me
Speci f i es t he t i me t he j ob shoul d st ar t .  Ti me i s speci f i ed i n
Uni x epoch t i me GMT.

ResAccess
Li st  of  exi st i ng l ocal  syst em r eser vat i ons t hi s r equest  has
access t o.  The r esul t i ng r eser vat i on may i nt er sect  wi t h any of
t he r eser vat i ons l i st ed.

Resour ceLi st
Li st  of  r equi r ed r esour ce t ypes and amount s.

Local  Schedul er  Ret ur ns

SETRES SuccessOr Not  { ResKey}  { Ot her I nf o}
SuccessOr Not

Bool ean val ue i ndi cat i ng whet her  or  not  t he r equest ed
r eser vat i on was successf ul l y cr eat ed.

ResKey
A dat a bl ock t hat  i dent i f i es t he r eser vat i on and i s sent ,
al ong wi t h t he f ul l  j ob descr i pt i on,  when submi t t i ng t he j ob.
The ResKey shoul d be uni que and secur e.  I t  shoul d be i mmune t o
sni f f i ng and r epl ay at t empt s.

Ot her I nf o
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Local  schedul er  speci f i c char act er  st r i ng.  Used t o speci f y
l ocal  syst em speci f i c i nf or mat i on t hat  may be used by
met aschedul er s t o enhance met aschedul i ng deci si ons.
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