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Grid

= HPC

e.g., AppLeS, APST, AMWAT, MW, performance
surface, stochastic scheduling, etc.



NES: Network-enabled Server

= Grid

- e.g. Ninf, NetSolve, Nimrod
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= EP
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NES

& - Grid

(E.g. [Zhao and Karamcheti '00], [Plank '00],
[Buyya '00])
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Bricks Grid

(e.g. Grid
= Grid
(e.g., NWS forecaster [HPDC99])
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Si Tsi
Tsi = Wsend/Psend + Wrecv/Precv + Ws/Pserv (0 ? 1 < n)

Wsend, Wrecv, Ws: send/recv
Psend, Precv, Pserv: send/recv

1 [ Send 777 Comp. [ Recv |

2
3
>
2 Tuntil deadline
Tuntil deadline = Tdeadline - NOW
Tuntil deadline :
’ >
>

now



(Cont.)

3 Ttarget
Ttarget = Tuntil deadline X Opt (0 < Opt ? 1)

Tuntil deadline .-
~ig
Ttarget :

now

4 Si
MInDiff=Min(Diff si) where DIff si=Ttarget—Tsi?0
Otherwise Min(|Diff|)

1 [Send Compr] Recv |
2
@ . »




? (Load Correction)

(Fallback)




Load Correction

P Loads
Loadsi corrected = LOadsi + Njobs Si X pload
Njobs Si: Si

Pload (= 1):

=

Scheduler




Fallback

Fallback
Tuntil deadline < Tsend + ETexec + ETrecv &&
Nmax. fallbacks ? Nfallbacks

Tsend : send
ETexec, ETrecv: recv
Nfallbacks, Nmax. fallbacks : fallback fallback
Scheduler
IN, 9[ Server J
A Fallback (
Client < - Server }




P Bricks

conservativeness

e.g. 2 100 [Mops/s] 300 [Mops/s]
? =200
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Greedy NES

Deadline (Opt = 0.5, 0.6, 0.7, 0.8, 0.9)
Load Correction (on/off)

Fallback (Nmax fallbacks = 0/1/2/3/4/5)



Bricks

= Grid Computing Environment (?75 5 Grids)
- 10
- 5-10
= LAN 50-100[Mbits/s]
o WAN 500-1000[Mbits/s]
= 100-500[Mops/s]
- 0.1
25
-~ send/recv 100-5000[Mbits]
P 1.5-1080[Gops]

60( ), 90( ), 120( ) [sec]



« Presto Il

66PE
- Dual Pentium I11 800MHz
= : 640MB
= : 100Base/TX
=~ Bricks APST
EP
= 24 X 2,500
(1 30-60 [min],

Sun JVM 1.3.0+HotSpot)



NES
70
—o—X/X
60 —a— /X
—%— LIF o \
\\ "1 Fallback

Failure Rate [%0]
s &
e
X
4

\ / toad Correction
x'/

Greedy  D-0.5 D-0.6 D-0.7 D-0.8 D-0.9

N
(@)

[T
(@]

o



—— XK
—m— | /x

——LF

]

\

Ne—¢

/

o o o o o o o
~ © el < ™ I |
[96] @12y BInjrey
% X
o\ﬂ\ v\
o o o o o o o
™~ © [Te] <t o™ o —
[%] e1ey ainjre4
ﬂ b
\ X\
o o o o o o o
~ © Lo <t ™ ~ =

[os]orey ainjreq

D-0.7 D-0.8 D-0.9

D-0.6

Greedy D-05

D-0.7 D-08 D-0.9

D-0.6

Greedy D-0.5

D-0.7 D-0.8 D-0.9

D-0.6

Greedy D-0.5



Avg. Resource Cost

500
450
400
350
300
250
200
150
100

50

Greedy

]

Deadline

—o— XX

—m— | /X
x/F
—<—L/F

Greedy D-0.5

D-0.6

D-0.7

D-0.8

D-0.9




(X/F, Nmax. fallbacks = 0,1,2,3,4,5)
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(X/F, Nmax. fallbacks = 0,1,2,3,4,5)
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-~ Nimrod [abramson '00]

p EP
= Grid performance evaluation systems:

- MicroGrid [Song '00]
p Globus Grid

-~ Simgrid [Casanova '01]

&

. Bricks



p Load
Correction Fallback

p Bricks

- Load Correction
P Fallback
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~ Bricks

= NES
(Ninf: http://ninf.apgrid.org/)



