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The main purpose of our project is to develop a distributed resource-discovery
and resource-management system. Starting from the first year, we have surveyed and
analyzed currently worldwide activities about resource management. By introducing
the ER Petri net, we established our system model to further describe the resource
language and its limitation. When a job tells its requirement, matchmaking algorithm
provides us the way to allocate resources with respect to their different availability.
For the second year, we designed and implemented our resource management system
architecture on PCs (with OS of RedHat Linux 8.0) to simulate the collaborative
environment. We modified some open-source software and algorithms in order to
create the system. During the third year, we transfer our resource management system
to the blade server. We studied its properties such as high bandwidth, high computing,
and paralelism. For better performance, we further re-formulate the matchmaking
algorithm. Together with the idea of CSMA/CA, we resulted to a more efficient
matchmaking algorithm and tested several benchmarks on the blade server.
Conclusion and testing results are all provided in the report.

Keyword: resource management system, ER Petri net, matchmaking algorithm,
collaborative environment, blade server, CSMA/CA.
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Petri nets

bi partite directed graph

pl ace transitionirected arc
token

Definition 1: A Petri net is a 5-tuple PN = P, T,I,O0,M

® P={pi,p2,...,Pm} is a finite set of places

® T={t,t,...,t,} is a finite set of transitions

o I: PxT — N is an input function that defines directed arcs
from places to transitions

® O: TxP — N is an output function that defines directed arcs
from transitions to places

® M, : P— Nis the initial marking; PU T# ¢, P T =¢, and N is a set

of nonnegative integers

reachability
mar ki ng
M;

i nitial nm&rking
My M;
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Type = “Blade”

Disk = “40000” //MByte
Memory = “1024» //MByte
Arch = “INTEL”

(0N} = “LINUX”

MIPS = “4800”

Rank = “17

Name = “192.168.10.25”

LoadAvg = “0.0”

Constrains = “NULL”
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Job type = “LU”

Mi ni mum CPU spe®2@00// MH
Mi ni mum memor=y“t1equfii rdB
Requested resoulTtes

Par ameters

Matri x di memrsy  o®m0O0”

N

12 LU
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(1)

(2)

20

13



(3)

(4)
14 LU
Job number = *“0"
Executed by =“/home/ |l ab355/ projject/ pvm/L

Job parameters

Matri x di mensiao®n”
Requested r=esburces
Resource | D="“LU15"”
Run ti me
Start at

“6/26 15:21:26"

End at = “6/26 15:21:26"
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A B
19 - LU
Cal cul ation ti me second
Prob|l em Number of Dbl ades
Size 2 5 4 5 6 7 8 9 1
600 0] 889 0.809 0. 700 0.643 |0.5p4 0.538.0889
700 1] 367 1.081 0.878 0. 796 |0.7R7 0.68H5. 026
800 2,005 1.501 1.172 1.061 |0.959 0.919. 058
900 2785 2. 123 1. 736 1.501 |1.2P1 1.161. 236
1000 3. 770 2./553 2.028 1.814 | 1.671 Q1.528. 47
1100 5. 001 3./]541 2.911 2.1875 | 2.624 p.28D. 24
1200 6. 452 4 .1491 3.598 3.1195]3.116 R.863. 33
1300 8/. 103 5./352 4. 252 3.1740 ] 3. 753 B3.2192. 814
1400 10. 02 487 5.1047 4..509 4.258 668. G5
1500 12. 26 771 6./]089 5.0282 4.0P097 2393. 34
2000 28. 39 16. 622 12. 580 111. 62 9.444. 20816|
1 LU
800
7~8 900~1400
9~11
12 20 Speedup?2 Speedup
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Speedup
Prob|l em Number of bl ades
Size 2 3 4 5 6 7 8 9 10
600 1 1.099 1. 27 1,383 1./576|1.652 |1.69
700 1 1. 265 1. 55|7 1. 717 1|. 8 8 1. 996 .071
800 1 1. 336 1. 711 1. 89 2./]091| 2. 182 . 3719 1
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1400 1 1.546 1.987 2. 224 2. 35p 2./74 |3.803
1500 1 1.5(79 2.015 2. 322 2l. 45pb 2./855| 357195
2000 1 1. 708 2.257 2. 443 3].00ff 3.,632| 35846
2 LU Speedup
5
4 .5 e ——60
o 4 —aA—30
;33 WM "*--igo
1 2 3 4 5 6 7 8 9 10 11 12
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Cal cul ation ti me second
Prob|l em Number of Dbl ades
Stze 2 3 4 5 6 7 8 9 10
500 0.219 0.229 0.(213| 0.205 | 0.198 D. 149 50 .01.915
750 0 35(¢( 0,317/ 0./286| 0.268 | 0. 255 p. 265 20 .02.428
1000 Q. 482 0.402 0347 0./328| 0.B306 |0.9300 10 .02.92
1250 g.60/5 0.489 0/421 0./|391| 0.B70 |0.435 8 .03.53
1500 Q. 724 0.557 0,473 0./|436| 0.#410 |0.7339 50 .03.83
2000 g.982 0. 724 0,599 0./|560| 0.p15 |0.7409 & .04.74
2500 1.269 0.913 0,750 0./685| 0.p38 |0.6661 0D .05 76
3000 1. 535 1. 077 0,884 0./803| 0.742 |0.6741 40 .06.57
3500 1. 815 1. 273 1,042 0./935| 0.B74 |0.688260.Q7.78
4000 2. 043 11. 398 1,145 1./021, 0.P32 |0.3809 & .018.48
5000 2. 6 3|7 1. 777 1,435 1./287 1.073 |1.41329 .10.41
3
22 Speedup LU Speedup
Amdahl's Law
12 Speedup
4 Speedup
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Speedup

Prob|l em Number of bl ades
Size, 3 4 5 6 7 8 9 10
500 . 9856 1. 028 1|. 06 8 1/106 1.123 |1.21317
750 . 1d 1. 224 1|. 306 1/373 1.8389 1.14
1000 1 1.199 1.389 1. 47 1/575 1.p01 |1.36417
1250 1 1. 2137 1. 437 1. 547 1. 6356 1,69 |1.26499
1500 1 1. 3 1. 531 1,661 1./1766| 1. 833 [1.861
2000 1 1. 356 1.639 1. 754 1. 907 1./97 2| 10.8917 6
2500 1 1. 3|9 1. 692 1|. 853 1/989 2.|07 P. 1915
3000 1 1. 425 1. 736 l . 912 2. 069 2./15 |2 .3168 3
3500 1 1. 4126 1. 742 1. 941 2. 077 2./197| 2323
4000 1 1. 4161 1. 784 2.001 2. 19p 2.,/28 |2.1288 8
5000 1 1. 4184 1. 838 2. 049 2. 248 2./336| 2.348
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