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A method for using REST service in bioinformatics workflow
by converting to SOAP service

SE1Go IKEDA T Yosuryuki Kipo ,? Suicero Seno ,f!
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In bioinformatics, workflows have used frequently to combine many tools or
services. But it have been difficult to use REST services by workflow tools,
because there is no way to read their specification computationally. In this
research, we proposed a method for using REST services in workflows by con-
verting REST services to SOAP services. This method classfies documents of
REST services by their forms writing URL. And by using machine learning,
this method extracts URLs of only REST services from classified documents.
By using extracted URLs, this method generates SOAP services that access
REST services. To show effectiveness of this method, we use it with example
REST services registered in BioCatalogue.
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RESTOODOOO WSDLOOOOOO,00000000000000 WADL (Web
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0000. 000 20100 20000, BioCatalogue 00 O0DOO0OO0O0 RESTOOODODO
O, WADLOOODOOOOODODOOO 1000000, 00000000, 0000000
00000000000 0o0ooooooooooooooo. 000 RESTOOOO
00,000000Db00000 HTMLODODDODODODOOOOOODODODOOoOOooO. o
O RESTOOODOOODOOOODOOOOOODOOOODOOODOO,000000000000R0
goooO,bo0odobboooboboooobobooobo, 0o bobooooboobag
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3. RESTOOOOOO SOAPOOOOOOOOODO
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000o0o0o00o000000O00ooO0ooo0ooo0. RESTOOOOOOO,010
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goooooooooobo.0oooooOoOO0OO,RESTOOOOOOOOOOOOOOO
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nethttp and REXHL

IS cotetch _net_ntep.rb

Service API
The RESTful form of the WSDbfetch (REST) interface is described here, for the parametrised form, see the Dbfel

Database Entry
To retrieve an entry in the default database format use a URL of the form:

1. {db} is the database name (e.g. uniprotkb)
2. {id} is the entry identifier, either an ID (e.g. WAP RAT) or an accession number (e.g. P01174)

For a list of valid database names see the dbfetch documentation.
For example to fetch WAP_RAT from UniProtKB:

= http://www.ebi.ac.uk/Tools/dbfetch/dbfetch/uniprotkb/WAP_RAT

Database Entry with Format
To retrieve an entry in a specified database format use a URL of the form:

1. {db} is the database name (e.g. uniprotkb)
2. {id}isthe entrvidentifier either an ID (e.a. WAP RAT) or an accession number (e.a. P01174)

01 RESTOOOOOOOO
Fig.1 Example of REST document

000 RESTOOOODOOOOOOOO. DOO0OO0O0O,soAPOOOOOOOOOOO
O000000o0ooooooo00000,00000ooo 100 RESTODOOOOOOO
OO0D000,100 RESTOOOOOOOO 100 SOAPOOOOOOODODOODO.
O0000,00RESTOOOOOOOOOOOOOOOOOOO,00000000R0
goobooooooooboooooobooooooobooooobo0ooooooOoo.oooo
goboooooo 3230000000000.

3.22 OJO0OO0OOOOOOOOOOODO
oo000ooo0o0ooo00Oo,RESTOOO0OOOOOOOOOOO0O0O,00000
0000o000oo0. RESTOOOOOOOOOOOOOOO0DOOO0O0O00,00000
gobooooob.ooboobodo,doboooooooboooobobooooooooooonn
O0000000oooo0O0. 000,000000000 RESTOOOOOOOOO
U,b0oooooboocoobooooboooboobodoooboboobooooooooobooOo. oDo
oobooooobooboooboooo s3boouooouoooa.
RESTOOOOOOOOOOOOO,000000000,0000000000000
gooooobo.ooooobooob,b0b0oobooboboobooboooobOOooD. obo
0,00000RESTOO0OOOOOOOOOOOOOOOOOOOOOO,00000
oooOO0O0000.00000000 RESTOOOOOOOOOO,000000000
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goboooooooobo,0boboooooobooobboobboobo,00oboobboOoDo
O0O0Oo0oopooo RESTOOOCOOOOOOODOCOOOOO,00D0000000
O0. 00000O0oooooOo,RESTOCOCOOOOOOODOOCOO RESTOOOOO
gooo.

3.2.3 0O0O0OOOOOOOOO
goboooooboocooboooobooboooo,oboo00obo0ooobboooobooo
O00. RESTOOOOOOOOOO,00000000000 RESTOOOOOOOO
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goboo,0ooocoooooboooboooobooobOboOobOo0obooOoOoOoDbboOonn, o
goobooooooobcoooooooooooboOooobooOooOooooboboOoo.oooo
gooobooooooboooobooooooo,b0ooboobc0obobooOoOooOobboOoOoobooo
gobooooboooooobooooob.oobo,0bo0oobobooboo0ooboocOooonoo
goooocooo,oboboooooboocoobooooooooooobooobooboooobooo
gobooooo,cobooooboooobooooooooobooo,bo0b0oo00Dn
goooo.oo,0oobooooooobbooboo1b00obobo0. boooooooDon
goooooooooooboooooooo,0ooooboooobooooboOoboobooo
goooooo.

gooooooboooobobooooboooboooooobOobOo. boooboboooboooo
O,0000o00boooooooooooobooooboooooooooooboon.
goooooooobooooooooo,boboboooobboooboooobbooobooo
goboooobooobo. oooooobooooboboobo,0bboboo0oobboooDo
00000ooo0o00ooo0o0o0ooooO0o0oooOo0o0o0oooO0o0O0. o000, REST
oooooooboodooooooooooooboobooooooooooOooooooboo
gobodoobo.oooodooo,0ooo0obo0ooooooooobooooonoo
ub. ooodooooobooo,boo0bobooooobobo1000boo0oo0oooon.
gobooooboooboo,01000000.
goboooooobooooooobo,0b0o0obbo0oobObooboboOouoboboOon. bo
00000000000 URLO,00000O0C0CO0O000O0O0DOOOOO,0000
gooooooooooooboo,booboboooobooobooOoboOoOoboOoboOoOoDboo
goboooobobo.oooo,0cooboocooooobo0oooOoboobooooboboOoooDo
gooooooooooooo,booobooooooboooobooooobooboboooobooo
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01 0000OO0boOoboooboo
Table 1 Definition of valid content

HTML OOO 0oo0oOo0ooooo (00)
(a)content(/a) 1
(b){a)content(/a)(/b) 1
(b)contentl{a)content2(/a)(/b) 2
contentl(br)content2 2

http://flybase.org/chadoxml/id/<FlyBase ID>

02 000000000 URL
Fig.2 URL shown as template

goooooooo.

gobo,boco0ooooobooboooooboooboooooboooooboooboboOonon, .
0000000000000 00 RESTOOOOOOOOOO0OO0O0O0O0O0O0O0O.

3.3 RESTOOOOOOOOOOOO0O0O0OO

RESTOOOOOOOOOOCOOOOO0,0000000,000,000000 300
o0.0000,0000000000000O000O0O000DDOAO.

3.3.1 0OOO0O0O0OOO

ooooooooooooooo,0obooobobobb URLODODDODOODOOODODODODD
0000 uURLOOOOOOOOOOOOOOO. RESTOOOOOO,00000000
RESTOOOOO URLOOOODOOOOOOOOOOOOOOOODODOOOOO. OO0
oooO000 URLOO,URLOO0OOOCOOOOOOOO0OOOO0O0O0OOOODOOOO
ooobz20000 URLOOO. ODOOOCOOOOOO URLOOOOOOOOOOOOO
OO0 RESTOOOOOOOOOOOOOOODOOOO.

oooboooooooooOoboooobOOo,b000000000 URLOOOOODOOOOD
0.0000,000000000 URLOOOOOOOOOOOO. RESTOOOOOO
ocooO,boo0000000O0O0DO0O0O0O0O00C0OODOOOO.OOODOO0OO0O00O00 URL
gooboooooobooooobooooo,oobobo0uoobobo0oobooOooooobooOoOoOooonn
ooo.00,0o0o0o0O00000 URLOOOOOOOO0OO0O0O0O0,0000 URLOOO
O00000000000oo0oOo0oo0oo0ooO0. RESTOOOOOOOOOO
oo00o00000 URLO,0000000000000C0O0O0O000OC0CDO,00000O0
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http://www.ebi.ac.uk/Tools/dbfetch/dbfetch?db=EMBL&id=J00231
03 D0O0O0O0OOoooooO URL

Fig.3 URL to show examples of parameters

000000000 URLOOODOOOOOOOO0O.000000,0000 RESTOO
ooo vURLOOOOOOOOOOOOOOOOOOOOOOCOO. OOO,000000
OO0 URLOOOOO0O000O0O0O0O0O0O0O0O0O0O0O0O0DOD,00000000000A0
ocoobooOooo0oO0oooobo.0ooooooooooOobOO URLOOOOOODOOOOOO,
OO0O0O0 URLOOOOOO0OO0OOOOOOOOOOOOODO.

ooo0OO000o00O0 URLOOOOO,0000000 URLOOOOODOOOOOODO
O00000. RESTOOOOOODOOO,000000000 URLOODOOOOO URL
O000000. 000000000 vUrRLOOOOOOOOOOO,RESTOOO0O0O0O
00000000 vRLOOOOOO0O0OOO URLOOOODODO URLOOOOO0O0O0O
O000. 000000000 URLOOOO URLOOOOO,000000C00000
gobooooOoobooooO. vRLOOOOOOOO URLOOODODOODOOODOOODO
0oooooooog,oo0000000C000000000000. DOO, O0Template
vRLOOOOOOOOOODOOOOO0,0000000000000000O0O0O00000O
goboooo.ooo,00boo0ooooooooobo0ooobooo0oobbobooDo
goboooooooo,0o0bo00boo0o0bbo0 vRLObOOOO0ODODDOOO0ODOOO0ODO
goboo,b00oobooooooboooboobo urRLbObOOobooOOO.

332 0 0O O

ooobooooobooOo,o0boboc00oobo0b0 vRLOODODOOOOOOOOOOOD
URLOOOOOOOO0OOOOODOOOOOOOOOO0O0O0O0O0O0O0O0OOOO0. 0000
oo0O0000 URLO,000000000 URLOOOOO URLOOOOOOODOOO
oooooooo,0000000000000 30000 URLOOO. 0000000
00000, RESTOO0OO0OO0 URLOOOOOOOOOOOO URLOOOODO,000
oooooo uvrRLOOOOOOOOO0.000O0,00000000C0C0C000000O
ooboooooooboooo.

O000o00o0oo0ooooO,RESTOOOOO URLOOOOOOOOOOO. REST
00000 URLOOODOOOOOOOOOO0OOO 10000. RESTOOOOO URLO
RESTOOOOOOOOOOOOOOOO,000000O00D0O0O0000000OCDOOO
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O000000opooCoOo0O0. OO0 RESTOOOOOOOD URLOOODOOOOOOO
ooop0oOoO0,00000000000C0CC0C0O0OD00000000C0O0O0. 00 RESTOO
gobooooobo vRLOOO,00000D0000D0000O0O0O0DO0O0ODOOOODO
000000. 0000000000000 00000ooo0O0, 00 RESTOOOO
O URLOOOOOOOOOO. 0000 RESTOOOOOD URLOOOOOOOOOO,
oobooobooooooboobooooog.

RESTOOOOO URLOOOO,00000000 URLOOOOOOOODOOOOO
000000 URLO RESTOOOOOOOOOOOOO. RESTOOODOOOOOO,O
000000000000 RESTOOOOO URLOOO URLOOOOOOOOOO. O
O00,RESTOO0O00OO0 URLOOOOOOOOOOO,RESTOOOODO URLOOO
000 URLOOOOOOOOOO. OO0 RESTOOOOOOOOOOOOOOO REST
ooo0O0O0 URLO,0000000000C0O00O000.00,RESTOOO0OD0OO URLO
gobooooobooboooobooooo,booboobooooboboobooooboooobooOooon. o
OO0 RESTOOOODOOOOOOOOCOO URLOOOODOODOO,0000000
RESTOOOOO URLOOOOO0O0O0O00O00O0O0O0O0O0. 000, RESTOOOOOO
OoO0O0O0 URLOOOOOOOOO0O0,0000000000000 URLO RESTOO
oobO uRLOOODOOOO.

goboooooooooooooo,vrRLOO0O0O0oOoOooOOoOoooooboOoooooDn
O000000. 0000000000000 00000,”GAATTC’00OOOO0OOOOO
000000o0o0ooooooo.og,RESTOOOODO URLOOOOOOOOOOO
000, get,search 000000000000 OOO0QCCO. O000O,URLOODOOOOO
goboboooooboooooooboooooobooooooooo,oboo00o0onoon
ooboooooboooooad.

3.3.3 0OO0OO0OO

ooooooooooooo,00000000C0000 HTMLOOOOOOOODOD
000000000. HTMLOOOOO, HTMLO formO000O0O00O0O00O0OOOO
ooooooooooooooooooo,00b00000000 URLOOOO,000
O00000000.00HTMLOOOOOOO RESTOOOOOOOOOOOOOOO
oobooooboboooooooooooo.

ooooooooooOoooOooo, HTMLOOCOCOOOCOOOOOO0O0O0O0000.
HTMLOOOOOOOOOOOO0O,000000000 URLOOOOOOOOOOOO

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooOoooOoOoOoOOOoO. 00000000 oooooOoOog, RESTOOOOO
URL, 000000O0O0DOOCOOOOODO.

4. 0 00O O

0O000,0000000 RESTOOOOOO SOAPOOOOOOOOODOOOOODO
gobodoooooood.

41 0000

O000000,000000 WebOOOOOOOOOOODODO BioCatalogue 0 00O
00000 RESTOOOOOO 760000,00000000000000000000
000000000000 390 (20110 2000)00000O0OO0OO0OODOOOOOO
0000,00000000000000000. 0000000000, RESTOOOO
Oo00o0o0o0ooOo0o0,0000000 RESTOOOOOOOOOOOOOOOOOO0O
Oo0000o00O. 00000000 RESTOOOOO0OOO,RESTOOOOOOOOO
00000000 RESTOOOOOOO0O0O0O0OOOODOOOOODOOOOO00000O0
gooooo.oooooo,0o00o0b000o0o0,b00,Fro0o00oooooooon. o
goooooooooooobooooooboooooobo0ooooboOo,0ob0oobobo0obobooOo
gooooooooooooooooooooo.rOO,000,0000000DO00O
oooboogoo.

0000000 RESTOOOOOOOOOODOOOOOOODOOOODO.OOOOO
00000 RESTOOOOOOOODOOCOOOOO,00000OoOoooooO0O 10
ORESTOOOOOOOOOOOOOOOO,000000D0OO0COOO00O0,000,F
gooooooo.

4.2 0000

0O 20 BioCatalogue 00 RESTOOOOO0OOOOOO, 000000000000
goboooboooooooooo. bo,b0ouobo0oobooboo0oooboooooDo
goboooboooboooo,obocoobooon.

03000000 RESTOOOOOOOOOOOOO.040000000000000
RESTOOOODOOOOOOOOOOOOOOOOO,0000000000000O00O0
gooo.oocooooooo,ooooo,boocooooboc0oooobooo,oooon
goooooobooo.

o20000,000000000000O0C00 3900 14003000000.000
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02 J000O0OO0DOOobOOooDOoooobooooo
Table 2 Numbers of Documents converted perfectly

oobooooooD gooooo ooboooooo
ooooooo 10 4
ooo 17 5
ooooo 0 0
ooo 3 0
goooooooooooooooo 9 5
oo 39 14

03 Jooooooooo
Table 3 Success rate of conversion

00000000 | 000 | ooO FO

ooooooo 0.9608 | 0.9333 | 0.9469
ooo 0.5833 | 0.9286 | 0.7165
ooo N/A | 0.0000 | N/A
oo 0.7994 | 0.8914 | 0.8429

04 OD0O0OO0O0ODOODOODODODOO
Table 4 Success rate of conversion in Subdocuments
gooooooo ooo ooo FO
ooo 1.0000 | 0.9574 | 0.9783
ooooo 1.0000 | 0.8333 | 0.9091

goobo,0b0o000o0booo0ooob0ooob sbOooobObOOoOooDbOoOoboDO
go.bobooooooobobodoooobooooo,bodobbooooooooooonn
gobooooboobooo,obooooooboodoobooooooooooooooon. o
goboooooobooobooobodoooooooo. boboooooooo, 100
RESTOOOOOOOOO URLOOOOOOOOOOOOO,00000000000O0
goboo. boboo,0boo0obocobooobobocoboobobo,ooboooooooooon
gobooooboocooooooon.
g3booo,oooboocoobobooooosbobooobooboo. boooboboobooboooon, b
goooocooobooboosubooooooboooooboobo.ooboooo,0bobo090Dn
gdoooboooce0oooboOOoOoOOoOOCOOOO.ODOOOO0OODOOOOObODOO
O,0000000000000000000O0O0O0.000D0,100 RESTOOOOO
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OO0 URLOCOOOOOOOOODOOO,RESTOODOOOODOOOOOOOOOOOOO
gboboboboboboboo.
o40000,00000000000000D0O000O0O00O0ODOOOO0OO.O00ODO
00000000000 000000. 0000000000000 100 RESTOOO
goboooobooobooooo,ooboo0oboboooooooooooo.

5. 0 004

OoOooo,RESTOOOOO SOAPOOOOOOODOOOOO,00000O000OO
O00ooO0o0oooOooooo0o0oo. ooooooo,RESTOOOOOOOOOOO
000 RESTOOOOOOODOODOOOO, RESTOOOOODOOOO SOAPOOOO
O000O0. RESTOOODOOOOOOO,00000000000O0 3000000,0
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