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Abstract With the wide spread of Web services in various fields, there is a growing interest in
building a composite Web service, however, it is very difficult for ordinary users to specify how to
compose services. Therefore, a convenient interface for generating and invoking composite Web
services are required. This paper proposes a natural language interface to invoke services. The
proposed interface provides a way to describe users’ requests for composite Web Services in a natural
language. A user with no technical knowledge about Web services can describe requests for composite
Web services through the proposed interface. The proposed method extracts a complex workflow and
finds appropriate Web services from the requests. Experimental results show that the proposed method
extracts a sophisticated workflow from complex sentences with many phrases and control constructs.
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Request:

If | can find a Highway from
lowa to California then rent a
car in lowa and reserve a
hotel suite room from 23rd
August to 25th August in
California else reserve a
ticket from lowa to LA airport
and reserve a guesthouse
with twin bed from 18th
August to 22nd August.
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Request:

If i can find & Highway from lowa to Catifornia then rent a car
in towa and reserve a hotel sulte room from 23rd August to
25th August in Caiifomia else reserve a tickel from lowa to LA
airport and reserve a guesthouse with twin bed from 18th
August to 22nd August.

Siocka :
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Request:

1 | can book an ICE train ticket to Amsterdam from the
Cologne station then if | can rent a car from Paris to the
Cologne station then find a route from Paris to Cologne and
reserve a suite room in Amsterdam of book a guesthouse with
double bed else find a bus from Paris to Cologne and reserve
a suite room in Amsterdam or book a guesthouse with double
bed.
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Request:
... find a route from Paris to Cologne and reserve a suite room
in Amsterdam or book a guesthouss with double bed ...
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Request:

| want to book a ICE train ticket to Amsterdam from the
Cologne station and reserve a hotei from the 18th August to
the 22nd August or reserve a flight to Amsterdam from the
Cologne and reserve a guesthouse from 18th August to the
22nd August.
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Selected services 32 '}1:%:}?} QQ]Q] —":—“ﬂcd X

Source

Biock1 Yahoo Google

Domain

Biock2 ©
Accommodation

Book

Camera

Car

Computer
DVD

Mass Transit

Block3

Block4

Movie
MP3Player
Music
Photo
Route

Generate an :
abstract workflo

Shipping

Traffic Information

= w|w|oiw | = s |o|wlw|=|o|—|—

Transtation
Total

W
O

11

% 3 dolol TgE Ao} 7B 5

Low Medium High Total
if-then-else 0 7 17 24
sequence 0 9 34 43
choice 0 8 9 17
split-join 0 9 9 18
repeat 0 6 7 13
o any order 0 7 7 14
IH 1T Y HagRee 44 Total 0 46 83 120
% 1 B350 B Ao ¥R ¥ 4 A% A7
Complexity # of Queries Service Incorrect Success
Low 50 mismatch template rate
Medium 46 Low 2 0 96%
High 31 Medium 1 0 97.8%
Total 127 High 2 1 90.3%
Total 5 1 95.2%

e BR%e wet low, medium, highZ W53
o lowe Ao} TEo] gin, 1~249 A2 TAYY  ARE MuAS W Aotk shie 2R —2—
o medium& 1709] Ao} 78S T3 270 ol & Muxs) WAy fa8] B ESN 27HE A
& EHSL Utk highe) A 270 o)de] Aol ¢ wlze) S FAsol dTh et B4 Awd A
& FPAT 3/ ojdel A2 TN Utk ¥ 3§ Aulash wjxvh BrbsaEiTh AR object eua

RN

M
N

& A AFEE Ao el TEE Aol TR F 5 A Ay AAe] BE ARE F2 FAU dE @
g yehdt) o] (thematic keyword) BEZ TAlEH o] Ut} A& 5o
4.1 N5 24 CarA4l9 4% “car’; “vehicle”, “sedan”# #& &
AE7WE 3o rn dos s A4S 24 9 &2 T} 22t “rent a Honda accord.” ¢} 2
AERF9 ART YL olgd AFoz AT F 0 o B BEo| 5oL AL o] B CarBdAd WF
d AIEZSE vwd A F 49 2o Aoz ghisillx] Kot
T AAEELE FE NG 492 B By 2FF @A dE WAE AREAT 833 A
F MR vE &tk A wHE B4 B2 el ol mste F4 AZERFO BT e 93
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“I want to reserve a train ticket to California from Towa or

reserve a flight ticket from Iowa to California and reserve

a hotel suite room in California from 23rd August to 25th

August.”

“l want to rent a car which has an air bag in Iowa or

reserve a flight ticket from Iowa to California and reserve

a hotel suite room in California from 23rd August to 25th

August.”

I8 182 F 7A A& ts AT YaZ2eE
UEPATE Requestl A WA 23] sl A3 2
He {NE Agolttk o] FAAe AMERY Y=
53t Ao AAe BEge A gk a3y F
WA o &F2o] A7Q Request 2-17 Request 2-29 7
£ ALgae) elxe A Request 2-19] 7}7-e- ub
W A WEL Request 2-28 AH3 @ch 1 9
Q& o237 Zt} Rent_Car® Reserve Flight7te] &
AeE 433 vt a2y Reserve Flight® Reserve_
Hotel®l 7% ‘reserve’ A} 593A AREHO] g4
Hurt o 2 FARE 7M7),

B =2dA 8 A2F2$E 223 99 AE
A8l a3o2RE HE 5 9aTE99 FHES
olge] Wl o omA, F2F EAg FI AR
8734 71 HES AaF299 FuE A 3
HE Ak ol g Wl wiel ARl 840
A A28 e H3ERS] HHyt F294) g o
Z Zof 29 199 Zo] ‘and'$} ‘or 22 ol Ao]TLE
of Al 7} AH&-E EFo] & AL FF e Jas
299 1A FE OA iAo

ofzl Aol FEW AHgH 7Y A 3% S5
HAAZESY 7HA e BF WelA AgE oA Ao
TES $AH08 FEshe P A Fo) Bk &

Reserve_Train Reserve_Flight E L Rent_Car

il Reserve_Flight

Reserve_Hotel §

Reserve_Hotel
|

TR A4 2 g A 16 8 Al 2 3(20102)
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8 59 AZ2E297 o ANEY o9 Ws
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Number Of Extracted Workflows = P, = # =n!
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T3 r& B A 8& Aol 7E9 5 JEid
o 2% e EE AoFES FEIF F2E r& n
3 2t o] A& a¥ 199 HE3E nF r& 3olx
ARHoz F YAFELY FE 60 Wk o F @
7R AZEESRTE FEHC HAE O JHA9 H2
E297} FeUr
A2ERE FE5

A 2% 758 2E 9

(Cen=r)

A% Bawe shie 4
AF2LE FE= A 6l
FZE 7Fse AaE=E49

#3t. asrz £
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Complexity : O(n) = n!

o8 BFEE no 7%’&"“ e} o FFH3A
7¥eHAl €tk 2Eg B =HolA AE whEe Ay
AA g2 Ao 7E& E?Jﬂ' TRoEHEH HaZ=2
FE HWorZd &) vk 28U ‘if-then-else’
7 2gE EFL AT Aol7Eo] BAL ifs} ‘then’
T8 ‘else’ TFAEZ oA HEEr) W BT

=
=]

A4 nel AANE 97 AR oM Hse aRE
g F A 283 AR 23S o8 F3eE

rold BT AF F ) we
& M2 A, 2o

2 TPV 2L AAE

Alo] T TFPH 2
AuAow ve ATE
| ZAgse A AAE gA

44 &g
4.2 7|& ¢712t9| Him
B Aollde AL s 718 47 W 34

Aoz vln BEAF g v et ® 5o B
GAE dhe}t o] 71E AFE e ERAM e
AAE2 T F2 J15stn Aol FFo] I B U9

FEAHoZ SHste BT 248 FAY A9 AF
32 23
71& 4T 3 Bosca T2 3 o] f-then’ o]}

‘sequence’$} o] dhte YIZT=o
i Xie & #3 WolMe HJasE=

i, B9 #3e ddshs WHoeR YagEgs
XLt Englmeier 5 ©] AL WH 94 4 W)
H2ZERLE FEIE Ao} old UF EREF
Aol F+E& Yehls 49 (Controlled) Qoj& AL
3t BTk Ziloi TZE o]Fo] Wk

B R At Hye ol d&EF} go] st

o 2% el G%Ei Aulzsk Ao Fgo] BFHow
E¥d 24 AY 5 A5 AE Pye @ uR

8 Aol

U w0 2 155
HAE & QU

“If I can find a Highway from Iowa to California then rent

a car in Iowa and reserve a hotel suite room from 23rd

August to 25th August in California else reserve a ticket

from Iowa to LA airport and reserve a guesthouse with

twin bed from 18th August to 22nd August.”

e ATEe dAdos ¥ BEd o shie
gok et B ERdME 9 A
S} AHEAE 837 Ml 75 (Action) € Egste]
T B Mz F AR Y=g Y & ugd
AL Adeste HEe AAsATE o1& Fal DY A
22 ARER 23S HESA FIL 4+ e A
= 53 MuIEE AFst AR 93 W=
T Atk EE Xie To] Az WHANAM Objects &7
sto] B AMuag wjgele B0 o ey o] W
e ALEATE ‘Y Ao A MEAE QHAS A
- ol st ‘FFAE doF, ‘gt ¥ I A
A Ao e Mulz 8 AT FYA e Wyolth
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e ARz dig) efArAR ujA vhed gl A

H¥l g wl%g
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Suggested Method
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