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and Implementation of Distributed Task Sequencing on GridRPC

YUSUKE TANIMURA,* HIDEMOTO NAKADA,*t YOSHIO TANAKAfT
and SATOSHI SEKIGUCHI!

In the framework of GridRPC, a new function that allows direct data transfer between RPC
servers is implemented for efficient execution of a Task Sequencing job on the grid environ-
ment. In the Task Sequencing, RPC has dependency between input and output parameters,
which means output of previous RPC becomes input of next RPC. In this study, the direct
transfer is implemented using the global filesystem neither to destroy the GridRPC program-
ming model nor to change many parts of the existing Ninf-G implementation. Our designed
Task Sequencing API library analyzes RPC arguments to detect the intermediate data af-
ter task submissions, and tells the information to GridRPC servers so that the intermediate
data is created on the global filesystem. Through our performance evaluation on LAN and
Japan-US grid environment, the function achieved performance improvement in distributed

Task Sequencing.
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Module sample

Define funcl(IN filename input, OUT filename result)
Required "sample.o"

Calls "C" funcl(input, result);

01 IDLOOCOOODOOO
Fig.1 An example IDL

gbooboobboobooboobobobobooooboo
00 Glarm OO00O0O0Glarm 000000000000
OO0 RPCOOODORPCOOOOOOOOODODOCOO
00000000 Ninf-GOOOOOOODOOOOooooo

3.1 Gfarm OO0

Gtarm OOOOOO00000O0ODDOODODOOOOOO
goboooooooooboobooboobooooooo
gobooboooooobooooboobooboooboo
gopo00doDoooDoooooooGfarmddoooon
goddooboooooooooboooooooood
O0000Ogfarm:test.dat0 000000000000
000000000000 testdatOODOOOOOOO
O00Glarm 000000 Glarm OO OOOOOOQO0O
0000000 000O0oooooOoO APIODODODOOO
000000000000 oo0m /gltarmO0 00000
0000000 GarmOOOOOOOOODOODODOO
gobooboooooboooooboooboobooobooo
goobOoooooboOo 2060 1000000D0ODOOO
0 Gfarm Ver.1.2900000

3.2 O0O0OO

gooOooOoOoDoO Ninf-GOOOOOOOOOOOO
OONinf-GUOOODOOODOOOO0OQO Glarm OOOO0O
goboooboobooboobooboobooboobooo
Ninf-GOOOOODOOODOOOOOO 1000 IDLOog 2
gobooboobooobooboobbooboobooooboo
000 30 [Original description] 000000 RPCO
gboobooboooobobobooboobooboooobooo
goboobooooobobboobobbooooooboo
goodooooooooooooooobbooooooo
goboboooboobobooobobooooboooboo
gboobobooboboobboobobooooboo
gooooogoog

Glarm OOOOOODOOOOOOOOOODOOOOCODO
O0O0GridRPCOOO0000OO0OOOOOOOOOOO
OGlarm 0 O0O0OOODOOODOOOCOOOOODOOIDL
00000000DO0D00D0Glfarm O0OO0OOCO0OO
0000000000000 00000000Ofilenamed
gooboooobOoooobboooboboooobo
OO0Ninf-G O Ver.2.3024 0000000000000
Ninf-GOODODOODOOOOOOOO

gbooboouobooboobobooboobooo
gbooboobobobooboboboboooboooobooo

void funci(char *input, char *result){
FILE fp1, £p2;
fp1l = fopen(input, "r");
fp2 = fopen(result, "w");

/* Do work */

fclose(fpl);
fclose(£p2);

02 00000000000
Fig.2 An example remote program

[Original description]

grpc_function_handle_init(&handle, "funcl", "hostl");
grpc_call(&handle, "expl/input.dat", "result.dat");
[Extended description for access to the Gfarm filesystem]
grpc_function_handle_init(&handle, "funcl", "hostl");

grpc_call(&handle,
"GFS:LTMP:GFILE:expl/input.dat", "result.dat");
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Fig.3 Example client code
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Table 1 File transfer patterns

No. Input Temporary | Output Implementation
1 - Local - No transfer
2 — Local Local Implemented
3 - Local GFS Case 2

4 Local Local - Implemented
5 Local Local Local Implemented
6 Local Local GFS Case 2

7 GFS Local - Case 1

8 GFS Local Local Case 1

9 GFS Local GFS Case 1, 2

10 - GFS - No transfer
11 - GFS Local Case 4

12 — GFS GFS Case 6

13 Local GFS - Case 3

14 Local GFS Local Case 3, 4

15 Local GFS GFS Case 3, 5

16 GFS GFS - Case 5

17 GFS GFS Local Case 4, 5

18 GFS GFS GFS Case 5, 6
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grpc_begin_sequence (TMP_ON_GFS, DUPLICATION_ON);
grpc_submit ("funci", A, B);
grpc_submit ("func2", B, C);

grpc_end_sequence() ;

0 4 Task Sequencing API
Fig.4 Task Sequencing API
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Fig.5 Intermediate data transfer using Gfarm
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1) Allocate a resource to each task (from Task; to Taskn)

2) Set value i to 1

3) Analyze arguments of T'ask; and Task;11 in the follow-
ing loop

3-1) Find a next OUT-mode argument of T'ask;
If no more argument, go to 3-5)

3-2) Find a next IN-mode argument of T'ask;y1
If no more argument, go to 3-1)

3-3) Compare two arguments found at 3-1) and 3-2) by their
data-types and pointers
In case those arguments indicate the same data, the data
must be an intermediate which is output of T'ask; and
input of Task;1.

3-4) Go back to 3-2)

3-5) Increment value ¢ by 1
If value ¢ is N — 1 or less, go back to 3-1)

Otherwise, exit the loop

0 6 Task Sequence DO OO0
Fig.6 A process flow of the Task Sequence
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Table 2 Classification of data transfer for Task Sequencing

IN-OUT mode Location of the intermediate file
Local Gfarm

Separate file No.3, 7 No. 12, 16

Same file No.6, 8 No. 15, 17
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Table 3 Computational environment

03 oooo

Site (role)

CPU

OS kernel

Globus (flavor)

1/0 for Local FS

1/0 for Gfarm FS

Read Write

Read Write

AIST (client)
AIST (server)
NCSA (server)

PentiumlIII 1.4GHz X 2
Xeon 2.8GHz x2
Xeon 2.0GHz x 4

Linux 2.4.20
Linux 2.6.9
Linux 2.4.21

2.4.3 (gce32)
3.2.1 (gce32)
2.4.3 (gcec32pthr)

144 (46.0) | 33.3
122 (98.2) 112
991 (71.8) | 22.5

72.6 92.7
91.9 21.8

I/0O performance unit: Mbytes/sec
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Table 4 Network performance

From

To

AIST (server)

NCSA (server)

AIST (client)
AIST (client) -
AIST (server) 51.46 [MB/sec]
NCSA (server) 0.19

59.59 [MB/sec]

0.34 [MB/sec]
86.13 Not measured
0.34 82.39
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Table 5 Performance of data transfer when both functions are serviced in the AIST site

Transfer type 10 MB data 50 MB data
(Total)—(Func) (2)+(3) (Total)—(Func) (2)+(3)
Gfarm 4.31 [sec] 2.90 [sec] 11.9 [sec] 4.45 [sec]
GASS 2.51 1.10 16.0 8.41
Protocol 1.10 0.470 4.45 1.99
Remote object 1.33 0.00955 4.71 0.0467
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Table 6 Performance of data transfer when both functions are serviced in the NCSA site

Transfer type 10 MB data 50 MB data
(Total)—(Func) (2)+(3) (Total)—(Func) (2)+(3)
Gfarm 70.4 [sec] 7.82 [sec] 302 [sec] 11.8 [sec]
GASS 122 59.2 575 286
Protocol 181 89.7 868 439
Remote object 62.4 0.00842 291 0.0413

0 7 funcl O NCSAOfunc2 0 AISTOOOOOOOOOOOOOOO
Table 7 Performance of data transfer when funcl is serviced in the NCSA site and
func?2 is serviced in the AIST site

Transfer type 10 MB data 50 MB data
(Total)—(Func) (2)+(3) (Total)—(Func) (2)+(3)
Gfarm 59.0 [sec] 26.2 [sec] 219 [sec] 66.8 [sec]
GASS 62.2 29.2 295 143
Protocol 90.5 53.5 440 263
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Fig.7 A comparison between intermediate data transfer with
Gfarm and one with GASS
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grpc_data_handle_t dhB;
grpc_data_handle_init(&dhB, B);

grpc_call(&handlel, A, &dhB);
grpc_call(&handle2, &dhB, C);

grpc_data_handle_free(&dhB) ;
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