#R= C-19
HEREMHBIEHERRBESE

Rk 23 4 6 H 15 HEHUE

HEFER : HFHE B)
AT HAR 20072010
SEREES - 19700007
MZEEBELE FIXN) FSURTa2—HERICEDIEEIODEEL M BBRE7IILTY XL
FITEEREL (FEX) Precise and Fast XML typechecking algorithm based on transducer
theory
MEREKE ML BEX  ( Haruo Hosoya )
REKE - KERBEREIFZRMEE - EE
HZEEZES : 50335296

JERCR OB (Fn30)

EREAE T — 2 i XML 2 82 5 T — X B SFEO -2, EITRICEAD 23 AT
DA L ZUCBEET D EIN A FZE LTz, A —~ W) XML O RS EE & BiE
WO T2, V=T U AT a—VHimE AW, FEA— b~ b EEo TEi

BAET VI ALERFE LZ, S6IZ, FTUAT 22—V OBEORY EIZ L HH9EE. —

PR FERRERIC & D XML BV Ao, XML AR O#F3E H 1T 72, iR OHE KAk 2 58303
EHICFE LD,

WFIERR OB (330)

Research has been conducted on typechecking and related techniques for languages
specialized to processing of XML, an international standard data format. In order to
treat the special functionality of XML called schemas, theory of tree transducers has
been exploited and an efficient typechecking algorithm has been developed by using
alternating tree automata. Furthermore, transducers extended with multiple return
values, XML query based on monadic second-order logic, and XML polymorphism have

also been studied. All these results have been summarized in a monograph written in
English.

SEATIRTERA
(BHHHAL - 1)
LA [ B 2 =
2007 B 800, 000 0 800, 000
2008 £ 800, 000 240, 000 1, 040, 000
2009 £ 900, 000 270, 000 1,170, 000
2010 £ 700, 000 210, 000 910, 000
FHE
ik 3, 200, 000 720, 000 3, 920, 000

B

BRIEAUF :  faai
B O - S E © IR - IR
Uk AHEHER, XML, A— b~ b



1. WFFEBHG S WO E 5

XML & 1E, [ERRPE A ERIAS HEAE W3C A% 1998
FEICHE LA T — 2 Th v | BifEhk
B DY T 2T TERASA TS
F—<v hDO—>ThHb, XML BNEHIZIAE
STEHEHIC, XML IZEAF—< W) T —H
ORI ERET 2RI TE
D, FZEL Y 2—FREHRIZMB DT +—
vy FEERTDHILENTETDHEWNWS Z &
N5, F0OZ L IXFERIC XML 225 XML ~D
T A B E T HMEENEE o7, Lol
ZDLE, BWEITO T T ADGEER &
BT, EICENDNERAEMTHD L,
BEDOEDIZE KT A NRPND, BFED
XML HHTld. ZUXTE D72 % < DAS
FHWTCT AT B LIk ThHRET S
N, ZOFETIET A MDOIRNARRNWT X
PRIFRA[BETH D, £ 2 CTHH INTZDHF
RN HER. T2 b7 a7 ADOFEITENCH
LHEOMEWERNT 2HEMTCH D, BHEO
Ta s T IS EETIEEO X D RN
BEANTHFZES N TV DN, XML O T 1
T AL, AF—< ) R ME D
NDH=DFDOFEETITHEZ 2, /- T, XML
B OFRHIFENT OFEAN BN L FE N TV,

2. OB

kDT 7T TS EOERENT DT
Eiwmlic, MigEE VI boRH 5, T,
Ta g T ADT = 20BN ET —ZF
KThHs B ZHNTHITT 5 5ETH 5,
ARAFIETIE,

() XML OAF—<&R L i Lz Lol
REOFREMEET L L, BEIDY
(2)FD LD MR AEZE 27— XML B S5E
ELODMENCTSTBHL) RSiEHE L2
DEEFIEEZRETHZ &

NEHBTHD,

3. WHEDTTIE

(1) £, XML #7175 L ORIk 2 4%
TT D20, KFETE, TF T AT
22—V HH AHWSZEIT L, XML
A O HFAE LT, BB SEOT
MAIZ IS XDuce R EDHFRN H -
T2, R PR R A R I AR ATREC
Hol-, FHIZHL, TV AT a—H
HEmARWD Z Elcky, TR 77l
MAEMNARETH D Z L ITHEBITH S
NTWBD, ZLafEY ) —F4— b~

WA E AT & 727
Y AR EREET D,

(2) RURERERE 279 K O 72 S B RE
LT, UFTDO X7 DTN THFIET
Do

O T AT a—F L)AL,
WY 2 —> L7y & 9 il
RInd 0 EZH BN D EW SR
BENE-ST, TDO0, HEOHE
BIRED LD RYEREEB 2, O
MM E A D,

©@ YV —EMMEFEICB W TCEE KRR
ELT. VU —fnabE b5,
INEY Y —F— v b LB
BEtR D & 5 Pl iEFmEE (MS0) % H
WTRES L, Z OBRERIMEY & 92k
EERD,

@ 7Tur T ATrYFMEE TS
XL miEIL Wy | BE T XK
fbCcx2BREEZER L, HimOME
LREFXERD,

i
N
=
[
NG
[
-~
4
—
\
NS
¥
B
>
RE
o

BENREE N

2

<~
LRI
DIFTHROHEIS
AR TRy Sing

I U\
g

=N
ot [ =T\

G . |
A ety
FF RIS 7
O (T |
(7 2
eSATS

A (A=

_
)
sy
jaen

v BN\E
T
™

R AN S INANY
SHE SN

O SImEN
eSS ARy 1
&2

o S/

S
&
=
[
-~
\{l
A\
N
N
j
[
3
Ry
=
i
—
(\\@
4
p

=
Rk

[ s
(1S

SEC
SR

[

T RPN
N° O\ |
NIENAN
NS
NNENmL
L=

[ Az
[T,
SISO
Al Ao
ORISR
RS N,
I .

S =R
AT |

Y

N
=
\
%/
<~

Y= T AT =
o ik e,

Q) ko~ F Y EZ—r VY —=KT LR
T a—YRn, REE Ny T T TV — T
VAT a—H WD 7T A0 XML A, i
BNZERE LA b, RARNCER LSGE
H, DEODDODVNLTFYZ—2 « VY — KT
AT a—YTRIETEXDH AL, <
7aYy ) — K7 URT 22— T, EEMEIC
B L CRWHE AR Y SL7 7203, AREFZED
R LTI X — N2 X o THEET LT
BWHEENELND LA RTZENTE
776

(4) XML ZE#alC SRR ZE A L, B —E%



NRIRABZNWTHZ LI L>T TS TLD
WHMEZ D DR EIT o T, ZFIRLIE RIS
W EFEOHTE CHEBER Db 5 i Th
A0, XML B IC B Wik, EREEE LW
IR WS Z RS oD, ~— T D&Y
U—F—hr=w b0 oMEEEAL, XML
D= DL 2 FZH LT,

(5) XML Z2HaSEO a7 OETH S, VY
—RWEbHICBET 2 21T > 72, FFIC
XML CEEZ MSO #HEIC X 5. n HEWAD
HEWIREEZMLS 7L XAZBEL
7o ZHII. ASIOV Y —DH A4 XL H
DEEDOY A XOWHEICE L THRIEIER T
FHRTE, a vy NeEBTERITARETE,
PERDFIE LB L CRERBMAENRD D
ZEERLT,

(6) ZHLETOMENRE, SR OIS
REENL VRIS FZRT VIS IT, &
LR DOFEEZHEL, HR L, Z0FE
Wi, ARFFEOEFIT L & L0, FoEEN
TR A GO, T OB 5 RN Th
MR TNHEDLELTELEDLAILENTE
720

5. FreRFinLE
(BFgEfeE . WIZes 838 R OB 724 1
X THR)

(MERsamsC) (B 2 17F)

Haruo Hosoya, Alain Frisch, and Giuseppe
Castagna. Parametric polymorphism for XML.
ACM Transactions on Programming Languages
and Systems, 32(1):2:1-2:56, 2009.

Kazuhiro Inaba, Haruo Hosoya. Compact
representation for answer sets of n—ary
regular queries. Theoretical Computer
Science. 411(38-39), 3481-3492, 2010

(F=%R) GH5 1)

Alain Frisch and Haruo Hosoya. Towards
practial typechecking for macro tree
transducers. In DBPL, pages 246-260, 2007.

Kazuhiro Inaba and Haruo Hosoya. XML
transformation language based on monadic
second-order logic. In  Programming
Language Technologies for XML (PLAN-X),
pages 49-60, 2007

Kazuhiro  Inaba, Haruo Hosoya, and
Sebastian Maneth. Multi-return macro tree

transducers. In Proceedings of Conference
on Implementation and Applications of
Automata (CIAA), pages 102-111, 2008.

Kazuhiro Inaba and Haruo Hosoya.
Multi-return macro tree transducers. In
Programming Language Technologies for XML

(PLAN-X), 2008.

Kazuhiro Inaba and Haruo Hosoya. Compact
representation for answer sets of n-—ary
regular queries. In Proceedings of
Conference on Implementation and
Applications of Automata (CIAA), pages
94-104, 2009.

(XF) Gt 1 fF)

Haruo Hosovya, Foundations of XML
Processing: The Tree—automata Approach.
Cambridge University Press, 2010. (4238
)

(PESEIA PEHE]
OiiRdL Gt 0 )

L
I
HEFIZ -
TEEH
HH
HEEFEH H -
EPS DRI

OBAHRIL Gt 0 1)

LY.
LR
MEFIE -
TR -
HH
BUSEH A -
E N DR -

(Z Dfth)
R Bl

6. WFFEAHRE

(1) WFgefdss

M KSR ( Haruo Hosoya )
HRKS  KEEREE P T R BF2E R, - sk
WIEE &S 50335296



(2) WFge sz
« )

WME S
(3) I E




