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Abstract: Transmission of information using XML document is widely used between the servers and clients
in web service. To alleviate the overhead of the terminal, some processing of XML documents can be offloaded
to the intermediate nodes of the net such as format checking and grammar validation. In our research, a
multiple routing algorithm based on latency and capacity of nodes is proposed. Also, an evaluation method is
implemented by simulation supporting multi-route. XML document process rate is well promoted as result.
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XML

<note>
<to>George</to>
<from=John</from=>
<heading>Reminder</heading>
<body>

Don't forget the meeting!

</body>

</note>
1 XML 7 7).
Fig. 1 XML File.

 <to> 1\ ) </to> <from> .

' »
= <to>
<note> | <note> <note>
Tyva Ry 7 Fya

2 Bplrzvs.
Fig. 2 Check whether well-formed or not.
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Fig. 4 Simulation topology.

MENF Tz — Nk XML BRI DR D ) — FTh
5. J—FROIFBB// —F, /—RN8IXHK/ —FTH5.
J = PO/ — FHEOH#HZRLTWS. /— R
D IR MRAFE S BB IE I PR 1000 T 10ms FBE L T 5.

SEOYIab—ya VNS WARD»S, KEVWA
METOREZLMERTE L5720, FFaAr oy
4 X (document size) & K& 7z H O XML X D 4 4
(document generate frequence) ZZ# & U TEBREITS.
F7z, XML ALERGETIDFD /) — NOMHEREN H L8 & L
TEEZETo72. BETETNITY XLDOMEREREZRT S
728, JLEEREIZIEBIROE, EEDO XY F T — 27—
T4 YIRS RNy THEE Y I 2 L —RITHE
Kl7z. BUNKY TRIBEFERAP»SKRAETRET SRy
TR EFE T 2NV —T 4 Y ITNTVALTHS.

A¥Ialb—ya yCTiiids 7)) XAIZEFD 10
HThs.

(1) min(H/h& v 7ik)
(2) cap(Capacity Routing)
(3) acap(Available Capacity Routing)

)
)
(4) lacap(Latency Available Capacity Routing)
(5) SimMulcap(Simple Multiple cap)

)

(6) SimMulacap(Simple Multiple acap)

© 2019 Information Processing Society of Japan

(7) SimMullacap(Simple Multiple lacap)
(8) ResMulcap(Respective Multiple cap)
(9) ResMulacap(Respective Multiple acap)
(10

JResMullacap(Respective Multiple lacap)

5.2 &R
FEERDFERFAMIZ LA F DN TIT S

(1) BuNE Y T2 U7z cap, acap, lacap & D IIK

(2) RF¥FaXy YA X, KEL7Z0DRFaXy o4k
B, / — RO XML UHEEES DEL S cap, acap,
lacap ] Lbig

(3) ZDDEBIREE T VT XL e Y 2NV T LT
VNOY: A

5.2.1 min, cap, acap, lacap & DL

100
90
80
70
60
50
40
30 acap_50
20 lacap_50
10

0

——min_50

-=—cap_50

SLEBEK (rate)

10 50 100
BAIRFME K ¥ 2 X > b4 R#(doc generate frequence)

5 documentSize = 10.
Fig. 5 documentSize = 10.

5 @ documentSize & 10(tag) TH 5. XML WLIHEEST
DD/ — NOMBRRES) % 9N T 50(tag/s) L&EL, #
HIXREfH 720 D R 2 A > b OEFRE (), HEdl ik
/J — N TR X7z XML XEDEE (/100) & U=,

512K L TWA min & cap DMUERIFIFIZFE U TH
5. —7F acap & lacap DMLIEHK | min & cap & HLATHH
S5 ET B Z 2otk
5.2.2 cap, acap, lacap FDLLE

5 K6, X7 documentSize I& 50(tag) T#H 5.
6 1ZRLTWS XML AHERES) DR D/ — N DMFRRES) 1%
T AT 50(tag/s) ICHE L7z, X7 O XML AHEAEH O
D/ — N DAIREESIIF T X T 100(tag/s) IZF&E L 7-.

5, X6, B 7ITRTED, XML AEEREIDRFD /) — F
DILHHE S & documentSize L R H7ZHD D KFa A v b
DA BRI, XML AR X lacap > acap > cap
DIEF L7857, ZOMFUZE T, A7 RT 5720,
T DRI U 72 o A7 KFEATH BI85 R O PR ERIZ
HEFT XML U O BRI D Z e Db o 7z
5.2.3 #EBEBTNITYZILEYVYIURETILITYR

LDLLE
8, X9, X 101Z cap, acap, lacap & EHHREE % W



BEIRLIBZ R RIRE
IPSJ SIG Technical Report

20

60 100
'Y
50 80
m M
g 40 % 60
5 30 ~—cap_50 B ~-acp_30
%j 20 —aacap_50 @ —=-SimMulacap_50
lacap_50 20 ResMulacap_50
10 -
0
g 10 50 100
10 50 100 L 3 i
e . . HALKFE F ¥ 2 X > b AR (doc generate frequence)
BRI K F 2 X > M & p#(doc generate frequence )
. 9 documentSize = 10.
6 documentSize = 50. . .
. . Fig. 9 documentSize = 10.
Fig. 6 documentSize = 50.
90 -
80 100
70
80
60 _
© [
L 50 ® 60
B —+—cap_100 = .
B 40 R - {;ﬂ’r ——lacap_50
= —=—acap_ il )
= 30 : P 68 2 o0 -a-SimMullacap_50
aca
20 \ B ResMullacap_50
10
0

o

10 50 100 10 50 100
BATRERE F % 2 X > b AR (doc generate frequence ) BTRER K % 2 X > k4B (doc generate frequence)

10 documentSize = 10.

7 documentSize = 50.
Fig. 10 documentSize = 10.

Fig. 7 documentSize = 50.

% cap, acap, lacap D% R L 7=.
Routing %% Simple Mutiple & D EN /- SBFE T 51 5.

100
B — R D MR RAR W5 A S REY I XML ALERE T 1
RespectiveMultiple > Simple Multiple > singlerouting

80
3"5 60 DIEF L 725 7.
1;’; ——cap_50
%j 40 -s-SimMulcap_50 6. i t &3
20 ReSliER 20 AW TIE, 8% & < A HULER% 17 5 720 OSBRI 7
0 NTYZALEREL, YIalb—Yavizk3iztio
e T, TOMBICHT 2 EBEFo 7. BELETVTY X
HAIRE R ¥ 2 X >~ &£ RKE(doc generate frequence) IR D E A AT 2 - LA TES, Y 3al—
B8 documentSize = 10. Y a VT BFHliORER, ATV TY X LEHNE I EIT
0, WEOB—)V—F 1 77N Xh &Y EW XML

Fig. 8 documentSize = 10.
WHEREFOSND Z LB DhroTz.

R & LTS, ARG KE R XML XEWHS 5720
DIRBETH 2N, XML T—REHWDHR, 7 — KA XML
WHET 2+ RBD D 5 HENMRIEZH T 5w, L
BRTRoTULEIEMNETONS. RIREFEE XML
XEPDIBRGEIZERIGT 22 X5 HOBEE T 5.

8, 9, 10 @ documentSize &9 X T 10(tag)
Thd. XML UHEBEIOFRD / — FOWNHEE %2 T
NT 50(tag/s) LFELZ. TN H6DHEBIZED, =
ODDEBERBDON 7y =< ARFIEFERLUTHBZ
EDGIro T, T UBR R AN TEERE TV
Y XLDTAEREA L . FGI- AL R QI SEE ARWEZCIE, E LR SR AR B i LB A
EVRIESWCTRBEAEL CHLELE. =208B GoTy i kEERIERPIE 70 2 5 A (SICORP) 5 & O
BT VTV X LTI E D %A Respective Multiple JSPS Bl JP18K11295 DBk %% 7 H D TH 5.

© 2019 Information Processing Society of Japan



BEIRLIBZ R RIRE
IPSJ SIG Technical Report

SE X
[1] Cavendish, D. and Candan, K. S. (2008). Distributed

2]

XML processing: Theory and applications.Journal of
Parallel and Distributed Computing, 68(8):1054-1069.
Barbera, M. V., Kosta, S. , Mei, A. , Stefa, J. . (2013).
To Offload or Not to Offload? The Bandwidth and
Energy Costs of Mobile Cloud Computing. INFOCOM,
2013 Proceedings IEEE. IEEE.

Kim, S. H., Kim, K., Lee, C., and Ro, W. (2012). Offload-
ing of Media Transcoding for High-quality Multimedia
Services.Consumer Electronics, IEEE Transactions on,
58(2):691-699.

Uratani, Y., Koide, H., Cavendish, D., and Oie,
Y. (2012).Distributed XML Processing over Various
Topologies: Characterizing XML Document Processing
Efficiency. InWeb Information Systems and Technolo-
gies, volume 101 ofLecture Notes in Business Informa-
tionProcessing, pages 57-71. Springer Berlin Heidelberg.
Lam, T. , Ding, J. J., Liu, J. C. . (2008). Xml docu-
ment parsing: operational and performance characteris-
tics. Computer, 41(9), 30-37.

© 2019 Information Processing Society of Japan



