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ABSTRACT

A structured XML has been widely used to present services on various Web-services. The XML is also used
for digital documents and digital signatures and for the representation of multimedia files in email systems. The
XML document should be firstly parsed to access elements in the XML. The parsing is the most
compute-instensive task in the use of XML documents. Most of the previous work has focused on hardware
based XML parsers in order to improve parsing performance, while a little work has studied parsing techniques.
We present the high performance parsing technique which can be used all of XML parsers and design hardware
based XML parser using an FPGA. The proposed parsing technique uses element analyzers instead of the state
machine and performs multibyte-based element matching. As a result, our parsing technique can reduce the
number of clock cycles per byte(CPB) and does not need to require any preprocessing, such as loading XML
data into memory. Compared to other parsers, our parser acheives 1.33~1.82 times improvement in the system
performance. Therefore, the proposed parsing technique can process XML documents in real time and is suitable

for applying to all of XML parsers.

+° First and Corresponding Author : Sangji Youngseo College, Department of National Defense Communication Engineering,
khlee @sy.ac.kr, %3]$]

* Sangji Youngseo College, Department of National Defense Communication Engineering, seobs@sy.ac.kr, %3]<1
T E D KICS2015-10-329, Received October 8, 2015; Revised November 26, 2015; Accepted November 26, 2015

2469

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-12 Vol.40 No.12

I.M &

ek 4 AMulass TSk 2E wAdl
XML(eXtensible Markup Language)2 ©]8-3}o] A}
Sl ABlE AlFEh XML 7] W AR 2
HAdsl= 4 xiulc HFAlofl &= SOAP(Simple Object
Access Protocol)?} REST(Representional — State
Transfer)7} gJ.oml!l mulal g7 el|xe] AxEA] o
Aol Al Al zdelAe] ejeleje] 9
oJo] el W] AH8ww o},

XML o|-838}7] $J3hA] A4le] spAd=iglo] 8
F=d], o] XMLe] ARg-ellA 7H At AeA A
2lEs gt 32 oWl E 718k SAX (Simple
API for XML)? sp(E2® shd)e} DOM
(Document Object Model) 7|1} 17} 2] ARSH
o). DOM iz 4 AA% slmelo] Aag F 7

A& 58] Aol o] golaAR A 2
el @750 olee) el Fhaick Wl 22
=2]7) 3e) oMlE 7]uk AL XML FA7} <)

He e FAlel FE Fas] wlEel A 2

ui] *7|:‘7}'7—1011 ‘}ﬂ E] ff:_.‘%]’ ] 3;{] %‘D}— Eq_al_/q’
»E2]9 XML 35S lvﬂ. 2818 2 y14e]

shgel aFse AT AT Tl
a5 A Ass Wl H"H st=ge] 7Iuk
XML 3HEo] xﬂowu 9101, CAM (Content
Addressable Memory) = AlFAJo] 7158 FPGA
(Field Programmable Gate Arrays) 5°] % AR5

A /J\‘:]' om]_;d_i CAM-& -5]- oﬂ u]_,jr_ 7%,],,«
Yl 35S 2T, T v e Y

e
2 4wl RS Ak WHe] FPGAL gate S
o1 AT gslol ot sl A 2 2k 4
o] %, CAM3} lstste] gu o2 e 4

Lﬂlﬂ” FPGAE °]43le] sl=slo] 3x&
AABIAL CAMe| 83t Aes Z5s tharlo]
E o8] S Felakar, Al dialel deiE
el® AT S gl 2 71y 2 RS A’
g} w3l AAZEC R gl E= XML w415 A
& 4 9lEE slo] DOM 7|8k 3pA] 3 7k o2} 2~
Egn gxelle A8 5 gl dubAal 34 7]
WS Al Aljk gAfelli = XML 725 A
%3k Well-formed ZAARE 385k, J=|HE &
A4 2 £XEE A= DTD (Document Type
Definition)-} A|gFdE2S £& g XMLSchema 52
s AL AEzel XML #4129 3 7]l o

2470

sle] A3l

=] 2%l = XML 3hAEel tigh 9
T2 AR, 3= AlKE 720 Fl=se]
T2} A gl 4ol A ~EEH
XML 3l=se] 3129 A& Hrislar 57l A
25 gt}

JH == XML 419 34 2 S

Aax ~e22n] gpxEe] de] ARE A olvh 2B
2] gx= g3 A IS sl wtell

F&How EZLEM & °1 | A€ XML = ES]
Aol oz Zhe=rh 22T ghxe] w
e w3k ﬁoH DOM E7 Fx5 Wy
StrexTree™ Z}x17} Alek=]le) StreXTree IHA1:=
DOM EzjoA the v} 2= deilE A
ztlg|H B, AHNE, FRAUE)S A9 deHE
2] AR = il A =R AZste] Y H=
o] As s ol Fdek 23 AME, o8] ©l Bf
o|E w9|® XML A5 FA3L7| il Aol Al
S )

2Eenl gxe] wdal deliES AT f
235 913 DOM 7IHP Al Ee] dy] AHE AAD}.
DOM 7]8F 3}415-2 XML Aol A& v=
2ol sk A2 2hdEe] a5} wehA, 3t
el AA Aol Askd & ik dubg e XML
hale] Aol tigh A ks oA AgellA] Al
A&k CPB(cycles per byte)*S AR&3lch

DOM=<S o8&t Ipxol|A] XPA(XML Parsing
Acceleraton)= XML IS 714531817] ¢35t
well-formed 73412} DOM E2] B34S Aol 53
sz ol zZel]l slego] T2 AAEKICh AA=
slede] 2 dutEel XMLEC] tiste] CPB7}
18 s 2e

PSDXP(Parallel Speculative Dom-based XML
Parser)”®! 73 whdulo] & wke] mpAle] A Alg
AL dAs] $18le] dhiel of2] nlo|EE FAE
T =S DOM 7|t WE spAE Akslsich At
o sl=de] e HEZ XMLS ss] $1ste]
Folzl A2 g o F5als| Hulsle] zkzte]
£ XMLS HE = i}*‘%}ﬂ rﬂl%’ﬂ ddute] E v}
AR =2
TAE S ‘4—?’1 ﬂihﬂl °ﬂ 7‘-12116%: ?ﬂﬂal
o] a7, dejrE 492 FME 7] o

=

www.dbpia.co.kr



= | FPGAE o] 438t sl=go] 7wk w45 XML 34 719

<stock>
<stockitem stockid="1">
<share val="763">
<name>somecompany</name>
</share>
<qty>60</qty>
<price type=“USD”>115</price>
</stockitem>
</stock>

a2 1. XML <Al
Fig. 1. An XML example.
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Fig. 2. System architecture of multibyte-based XML hardware parser.
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Fig. 3. Element analyzer.
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E 1. XMLe] 3} A=A Bl
Table 1. Comparison of processing time of XML.

F 2. AKE XML 449 4949
Table 2. Synthesis result of the prposed XML parser.

Architecture Processing Time (1(?1:;;) BenchMark Size | ALUT M(i?:;))ry (lli:InI-?;)
StreXTree™ | 7., =T,,.. 1 test-opc.xml | 1.79KB | 384 17,480 228.57
SCBXP" Toe = [ Tyl 41 + T,+(10/N)| 0.5 cd_catalog | 5.66KB| 387 33,872 218.87
Ours Troe = [ Tpurse/ 4] +1 0.25 resume_w_xsl | 50.5KB | 391 525,424 188.89
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Fig. 6. Comparison of CPB with other parsers.
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Fig. 7. Performance comparison of other parsers.
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