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# # 5070682921 : MAJOR COMPUTER ENGINEERING
KEYWORD : DATA GRID / CACHE REPLACEMENT POLICY / HIGH ENERGY PHYSIC

JEDSADA PHENGSUWAN : PERFORMANCE EVALUATION OF REPLACEMENT
POLICIES IN BLOCK-BASED DATA GRID CACHING. ADVISOR : NATAWUT
NUPAIROJ, Ph.D., 65 pp.

A variety of high-energy physic applications involve processing multiple input
files in data grid environment. Since these data files are quite large and located at
several geographically distributed institutions, accessing large data set can become
very time consuming due to bandwidth limitation in wide area network. Recently, Block-
based Data Grid Caching has been proposed to provide more efficient mechanism on
managing large data set in data grid environment. It reduces network bandwidth
requirement and minimizes access latency. In general, the performance of the caching
depends heavily on cache replacement policy. Many replacement policies have been
proposed in literature, which aims to improve performance of web caching. However,
existing research does not consider the impact of a diversity of cache replacement
policies, especially for data-intensive applications like high-energy physic.

In this research, we have evaluated the performance of Block-based data gird
caching, using popular cache replacement policies. We conducted our experiments
with two real workloads produced by the JASMine and SAM-Grid, which are distributed
data handling system supporting for PPDG and DY projects. These projects are one of
the largest currently running high-energy physic experiments. Our experiment results
reveal different behavior of the replacement policies on access pattern of high-energy
physic data grid. In addition, the results provide us guidelines in order to design an

efficient replacement policy for Block-based data grid caching.

Department; .......! Gomputer. Engineering.... Student’s Signature ............ccoeeeeveveveeennen.,
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Begin

if offset equal @ (first block regeust) Then
updateSpatialReference (id) (1)

end if

BSRiq = lookupBlockStackReference (id)
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BSRiq € new BlockStackReferenceInstance (id) (2)
BSRig € initialize ¢

end if
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updateLRU (BSRiq)
else

if BSRi4.containBlock (offset) then }. (3)
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blockig,orfset € retriveBlockFromFileServer (id, offset)

if no space for block then
allocateFreeSpace () >
end if (4)
BSRiq.push (blockig,ofsset)
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end
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allocateFreeSpace ()
begin
while available space < BLOCK_SIZE then
BSRieast € getleastRecentlyUseBlockStackReference ()
blockicast € BSRicast.-pop ()
evict (blockjeast)
if BSRjeast-empty () then
delete (BSRjeast)
end if
end while
end
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Aaa19taya lA1919 Transition Probability Matrix

finasing TPM Muintaualuaudsaiileninunni k = 3 IagaA1lun1seninistisigu

16 manaisanuznazgnideninadlunanismioung

1) sivetinedayalu TPM A1k = 1

]
o

1.1) et state ANNIVINUNERANNYNFHEIAT ( Maximum probability HANE")

State Next file Frequency Probability
2225535 2225546 2 0.285714285714286
2225535 2259976 1 0.1428571428571429
2225535 2263995 2 0.285714285714286
2225535 2225558 1 0.1428571428571429
2225535 2225595 1 0.1428571428571429

1.2)  feting state ANM9NIUIBHAINYNF@IE9 (Maximum probability HANE)

State Next file Frequency Probability
1153256 1153257 996 1
1153257 1154967 996 1
1154967 1155141 996 1
3417990 3417991 635 1
3489000 3489016 519 1
3226427 3226432 437 1
3226423 3226427 437 1
3226403 3226404 437 1
3226408 3226411 437 1
3226404 3226408 437 1
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2) fnatietayaluy TPM A1 k=2

'
o

2.1)  F0ating state IN19MWBRAMNYNEBIAN ( Maximum probability H@61)

State Next file Frequency Probability
2508567-2508579 2508804 1 0.0625
2508567-2508579 2510622 1 0.0625
2508567-2508579 2560222 4 0.25
2508567-2508579 2517747 2 0.125
2508567-2508579 2533145 1 0.0625
2508567-2508579 2536244 1 0.0625
2508567-2508579 2528549 1 0.0625
2508567-2508579 2512803 1 0.0625
2508567-2508579 2511724 1 0.0625
2508567-2508579 2508904 2 0.0625
2508567-2508579 2508690 1 0.0625

2.2)  Fatng state IN1IMIWIBAAINYNEBIGY ( Maximum probability A1)

State Next file Frequency Probability
1153256-1153257 1154967 996 1
1153257-1154967 1155141 996 1
3417966-3417975 3417979 633 1
3417991-3417998 3418003 632 1
3417975-3417979 3417990 630 1
3417979-3417990 3417991 630 1
3429487-3429502 3431042 601 1
3429173-3429487 3429502 601 1
3417947-3417953 3417961 599 1
3443924-3445533 3445553 579 1
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3.1)  Fnating state IN19MWERAMNYNEBIAN ( Maximum probability H@61)

State Next file Frequency Probability
2667843-2667873-2667885 2674945 1 0.0238095238095238
2667843-2667873-2667885 2677400 12 0.285714285714286
2667843-2667873-2667885 2676137 4 0.0952380952380952
2667843-2667873-2667885 2668223 10 0.2380952380952381
2667843-2667873-2667885 2667963 4 0.0952380952380952
2667843-2667873-2667885 2667896 10 0.2380952380952381
2667843-2667873-2667885 2668005 1 0.0238095238095238

3.2) Fiaeting state IN1VINUNEHAINGNEBIGS (Maximum probability HA44)

u

State Next file Frequency Probability
1153256-1153257-1154967 1155141 996 1
3417961-3417966-3417975 3417979 633 1
3417990-3417991-3417998 3418003 632 1
3417966-3417975-3417979 3417990 630 1
3417975-3417979-3417990 3417991 630 1
3412075-3412083-3412100 3412110 601 1
3429173-3429487-3429502 3431042 598 1
3418003-3418010-3424647 3424666 575 1
3428642-3429173-3429487 3429502 565 1
3456312-3456408-3456549 3456619 565 1
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