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Figure 1 Attention in the Encoder-Decoder Model
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FALRE R AR 5 IR T, BRI S FEEL T Python & H
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WA D LOC Thb.
5 FAEHER

Table 5 Implementation results

PAZA AN Hne JABL(LOC)

data_reader.py| 7 —H Dt Y, T2V /L ~DLEH 331
evaluate.py |7 AT —X% V5Tl 181
generate.py |ET /LODELREELT 173
model.py ET VO EFRE TR 412
pretrainpy | SFHIFHEEFE(T 358
train.py FHEFEAT 345
utils.py VT b=y VAR L D EF A id 118

7. RTF—F~DOERAIZ & %M
7.1 BERAOBM

ProgrammableWeb T, JH B OF XA F L T Web API F]
FAZEIZH LT Web API D5 RRFBFEE T L OfF Wl %
LTV, LHL, ZOoRRITHNICE RSN TWS. £,
Web APT O 50585 5 AN GRS 7= 3 A 30T Web
APl LA DIEHRAEE A TEY, AR FSE 5. FEE
@ ProgrammableWeb D SCE T L TT RN AT %
AL, #EFEOH ML Y EEZ T T 5.

7.2 EAXR

ProgrammableWeb ¢ Web API |Z%f L CHEZE LA H L 7=,
LRI DB L DR R~ DR EE R/NRICT D720, Al
9% Web API D% i3 Weather (D7 299 T, ZDfhdH TV 1%
300 ICHE— L7z, RO ICHAMEDT —2%, KTICFET—
ZEETRT. BIKIE S SOATIVDOEFHTHA.

XEH, HEREBICE D DOERARDH TN, FEEE RIS
BBE RIETIEE TIdhoT-, $2, £ AT FVOHACE
DEZFIZONWTHRERER I o, FH T —HITKE
RIRODIRNZ ERFEFRTEIZ, 20T —X &AL

£ 6 BWHXEROT —4%
Table 6 Numbers of Data of Scope

BT Y BATEAT A | Web APT X5§5%
Mapping 2019/8/6 1,030
Weather 2019/8/7 299
Mobile 2019/8/15 1,063
Transportation 2019/8/17 509
Social 2019/7/15 1,547
XN - 4,448

# 7 ¥ — 5K
Table 7 Numbers of Learning Data

J173Y Web API ¥t | CEH|  HEEK
Mapping 300 1,126 19,689
Weather 299 1,151 20,614
Mobile 300 1,148 19,461
Transportation 300 1,137 19,165
Social 300 1,143 19,141
XN 1,499 5,705 98,070

7.3 ERABR

K@IRTr7uRz ha— (ko TELN IR L
TLRRER 5 SO TIVFITFE LGS E 5 SOAT3Y
FfELCEEH LG A O 6 ¥ —THRH L. FIHER

DfEREH 7, PULREDORIRZX 8 (TR 7.
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Figure 7 Result of Training Error
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Figure 8 Result of Generalization Error
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Figure 9 Result of Perplexity of Training Data
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Figure 10 Result of Perplexity of Test Data
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ETART —=ZDMNB I HEER LB DA O ST DE
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7.4 FHERER

ProgrammableWeb @ Weather 773 VIZJE 35 Web API
(Magic Seaweed Forecast API)Z%f L CEHIEFT 75 & X
111787, 4 30(88 HLFE) D ICHE A 2 30 (47 HER) TS 7z,
HIBRS - SCRIE R CN A 2RI L TOH IR, Web APT T
(Y —ERITET D WE S A TO.

ProgrammableWeb MBI E: 43¢, 88HEE g

The Magic Seaweed Forecast API allows access to core marine weather
data for creative and interesting projects that support developers and surfers.
The API requires a valid API key and follows Restful convention to query for
information that retrieves a JSON array of data representing the forecast.
The Magic Seaweed Forecast service provides access to core weather and
ocean open data, whose purpose is specifically for surfers and

surfing but is also useful for a huge range of activities.

Magic Seaweed supports global surf forecasting and news service.

BHOREER: 23, ATHE < =

The Magic Seaweed Forecast API allows access to core marine weather
data for creative and interesting projects that support developers and surfers.
The API requires a valid API key and follows Restful convention to query for
information that retrieves a JSON array of data representing the forecast.

11 Weather 77U Web API A ZH L 725 5>l
Figure 11 Example of result summarized Web API in the
Weather category

ProgrammableWeb DAk FE4[X] 12, OpenAPI B D1t
BEEZE 131077

SPECS ProgrammableVWeb
toitHE

API Endpoint

API Portal / Home Page
Primary Category Sports

Secondary Categories Marine, Open Data, Water, Weathei
API Provider Magic Seaweec

SSL Support No

API Forum / Message Boards https://community

Twitter URL https://twitte

Support Email Address forecast@magicseaweed.com

Developer Support URL https://magicsez

om/developer/support
Authentication Model APl Key
Terms Of Service URL https://magicseaweed.com/developer/terms-and-conditions

Is the API Design/Description  No
Non-Proprietary ?

12 ProgrammableWeb E D{EAfkE:
Figure 12 Specification on ProgrammableWeb
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| openAPIBs R OfEHE |
Magic Seaweed Forecast AP| ¥®

[ Base URL: magicseaweed.swagger.io/v2 ]

The Magic Seaweed Forecast API allows access to core marine weather data for creative and
interesting projects that support developers and surfers. The API requires a valid APl key and
follows Restful convention to query for information that retrieves a JSON array of data

representing the forecast.
DHICEE AR RS

Terms of service

Contact the developer
Find out more about Swagger

Schemes

HTTPS v

USEr Operations about user  Find out more about our store: http://swaggerio
/user Create user

/user/createWithArray Creates list of users with given input array

13 OpenAPl R DHERE
Figure 13 Specification of OpenAPI Format
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WEHREELEE LSO UT T var ERELR
B O ORELLEECUANOATT EH 15 107T .

10

BEEXUSNDRIT(FH)

[ [
9
— [ 3 s
° — [40.4%m0 L]
6 — AN
N
ns
X 4
3 [[1289%t&m
2 .
:
: I
0 200 400 600 800 1000 1200
—EBEXORIT(FH) BEXLSNOROT(FH)

15 HELEBRELUNDA=TT

Figure 15 Scores of Important Sentence and Others

103



VINIITIVIZTY VT VRY D A 2020
IPSJ/SIGSE Software Engineering Symposium (SES2020)

ROUGE-1, HFEOREF#ER, [FHEROFEAMmAE RCEEE) %X
16 12T . 2TOLTIVEEEHLUSE OFFMIE, Weather
H 73D Web API Z N T{T-o7=.

1
0.9 — |
08 = ROUGE-1
0.7 - —Z
06 |mEoBEEE |
0.5 %EJ'_-RE ﬁ{*‘c
£ 1546.6%HI)

04 i Bl E@
03
0.2
0.1

0

Mapping Weather Mobile Trasnportation Social 21K

—ROUGE-1 —BiGEM\EE —EHE

16 ROUGE-1, HLEEOMEFER, EHfE=RORFMhf; R
Figure 16 Evaluation Result of ROUGE-1, Coverage of Words,
and Compression Ratio

8. EE

8.1 FfIcESCER
(1) BRECEARFEORSICHTLIBE

7, 8 \IRT I, § DOATINT LB UG A LA
BT IV —fEEE LG AL IL, I ETIEETOD
TAVEEELUTZHGEOFIMEVMEEZ R U0, FAEREZEITE
HEWITRAONRD ST WTFRIZEBWTH IR 2 L ERA
ZE3H 1,200 A7 7 TIGRLTRY, FEBRIHL TWHIE
ZRLTWNA.
(2) /=T LF T HS< Web API FASCEO TN O R

SITBT 5E 4

9, 10 (TR &SI, Mobile DI TIVDHZEZEE LT85
BOIR=T VX TANENSTN, TOMOBEITIFIER
UfEE R LTz, R—=T L XTI X BB E AL TS
72, Mobile ATV TRICNEE G AT LENELEEN
HIEDBEEBLTWAEHEETES. 2L, MLNAETHHHE

FEEA R4 D Web AP EL TENZENEGKL CWATZD THA.

3) TTrvarEHWTHI L7 Web API fLEEE O H &
BT 5552

A FE LI LRETEITA 1,200 AT 7 TR LIZ720, 0
277 B, 200 277 B, 400 27> 7 B, 600 27> 7 A,
800 27 v 7" H, 1,000 277 H, 1200 27>/ H CORAT %
BMHL, ZOREEBRLZ(X 14, X 15). BEEICT T v
2 EHRELEAIIEELOAT BHEMNL, EELLSO
27 N Uz, SN T T ar R ELES A,
BHELOAT PP L, BELLSNOR2T7 B3I, A
T T EERLT LTINS OBIGIZENE NS T
o0, BB RARBZ LT otz 2T Ty arE A
TEDOXAEMMP T RENLHW T 5720, 7T7rvarohbz
FIRAA TR BE 5 2 QD AaT O OF &2
HipoTHD01E, 1 A7y 7 BIZBIT2Aa7 OFENRe, 1 D
DOXENOELE L ETESTUSNDOEIG DB TWDLEHEE
TED.

© 2020 Information Processing Society of Japan

(4) ROUGE-1, HEEOMEMER, EMEFEEL H /2 Web API L
FREOFLR EHIEIC 555

16 12”3 X512, ROUGE-1, HFEOHEREE, [EMROM
FUFAER L T2 Web APL ALARELR 3 F & 10 & THE R R
ERFFLI-EF B CEIIEERLTNA.

UL EOFHlBIRE T IEIL Web APL ORI STERE NS
Web API @ Open API JEZTOLREA R J77EL LT, Web API
fERRO L E LR EBOHIBENFEORFFEZFEBIL, 72D, Eif
PEEPLHPED B OHARD ARSI TND T EN S, Web APL D
TR T IEEL TEEDDHDHES 2D,

EBIZ, SCEROYIBIUCL T, Web APLFIHH OEEES
PE201D 1 BN EAFTEB.

82 FEEMREDLLER

EHEDOHBIRY, TTFoaftEEE T EE AN Web
API AERESCEN DD Web AP ATAEAE K T IEDOFRR TR,

Yang HORFFE[21]TITHER T E 2 H T URL, /XAT T
L—h, HTTP AV K% BB L QD 03, B S
REZITEEN TV, ALERFIC LRS- URL 22EEZZD
FEMHTDHIETHD. LIRS T, ARSINTAFETED
LR EE KT 5. Fo, i URL RRENREDLH 7L
ARV R, TRV THLNRE BT HIENTEAN.

REFIETIHEREOM G T EITHZE THARER T& 5.
T, EEXAMETH2ET, S SCEOREE R AR
L7 EFOFER LR EOHIBNFIHETHD.

9. SHRDERE

SHOTFEIILLTO 3 i ThHD.
(1) XEBRFIEOHE

PR FE T O R Z{Te o TVODA, fiiRAIC
FHEMA B DRI IELE D TRHFETT.

Q) TTUvarEENLIZHT OGS

REFIETET T var B EICKH LT ELTHED,
BRI LT 5452 LI oW Th IR E1T.

3) fhF =l —arP A ~DiE A

$2 2 J715% ProgrammableWeb LA DF =L —T g YA RiZ

WAL, SN2 S AR T D0 ERHD.

10. £& O

bl 78 & Gl SO A 2L, Web APL {1ARRC IR %
352185 Web APL (AR SCEO AR TR R R L.
BEIT T varaft 5352 CRERERERFTLE
FEEKITE, Web API Fll JHZE DAARBEAR OIRHED FTHEIZ 2
%. ROUGE-1, HIEOMEHER, RO b, @85 X
7280 Web API Fil (2> TEHERERERFL, FICARE
ZRR0E T R Web APL 7 S 2 AR A —E 2728 D
Web API (ZBIFRAME#RE & AT LRI CE-2 82 RRL
7o ZDOTEND, Web APL O LT IEEL TEEDR®D
EEZD.

104



VINDITIVIZTY IV VRY D A 2020
IPSJ/SIGSE Software Engineering Symposium (SES2020)

Web APl OF =L —a AT, TNENTRRDAER
IR A AL TV, EH BT Rk E XD
M~ OXBELTHIFFTES.

e ARFZEIL ISPS BHFE JPI8K11251 DBIRLESZ T /-
HOTY.

SE X

[1] Fil &5, Web V7 b7 =7 THEOHRR, 7 g2 —0—
7 a7 2019 - A - @RI SCE, fEBULHEITR, Jan.
2019, pp. 25-26.

[2] J. Cheng, et al., Neural Summarization by Extracting Sentences and
Words, Proc. of ACL 2016, Aug. 2016, pp. 484-494.

[3] T. Espinha, et al., Web API Growing Pains: Stories from Client
Developers and Their Code, Proc. of CSMR-WCRE 2014, IEEE,
Feb. 2014, pp. 84-93.

[4] R. T. Fielding, et al., Reflections on the REST Architectural Style
and “Principled Design of the Modern Web Architecture”, Proc. of
ESEC/FSE 2017, ACM, Sep. 2017, pp. 4-14.

[5] Y. Goldberg, Neural Network Methods for Natural Language
Processing, Morgan & Claypool, 2017.

[6] Google Inc., TensorFlow, https://www.tensorflow.org/.

[7] Y. Kim, Convolutional Neural Networks for Sentence Classification,
Proc, of EMNLP 2014, Oct. 2014, pp. 1746-1751.

[8] R.Kohavi, A Study of Cross-Validation and Bootstrap for Accuracy
Estimation and Model Selection, Proc. of IICAI 1995, Vol. 2, ACM,
Aug. 1995, pp. 1137-1143.

[9] C.-Y. Lin, ROUGE: A Package for Automatic Evaluation of
Summaries, Proc. of Workshop on Text Summarization Branches
Out, ACL, Jul. 2004, pp. 74-81.

[10] B. A. Myers, et al., Improving API Usability, CACM, Vol. 59, No.
6, Jun. 2016, pp. 62-69.

[11] ProgrammableWeb, https://www.programmableweb.com/.

[12] Pytorch, https://pytorch.org/.

[13] A. See, et al., Get To The Point: Summarization with Pointer-
Generator Networks, Proc. of ACL 2017, Jul. 2017, pp. 1073-1083.

[14] SmartBear Software, Open API Specification,
https://swagger.io/specification/.

[15] SmartBear Software, Swagger, https://swagger.io/.

[16] The Linux Foundation, Open API Initiative,
https://www.openapis.org/.

[17] FFIE #hK, PRIESEEIC & 5 BARS AR, kit 2017

[18] A. Vaswani, et al., Attention Is All You Need, Proc. of NIPS 2017,
Dec. 2017, pp. 1-15.

[19] E. Wittern, et al., Opportunities in Software Engineering Research
for Web API Consumption, Proc. of WAPI 2017, IEEE, May 2017,
pp. 7-10.

[20] HUA HLEZT fili, Web AP OB GRS M & M AEANM, BIO
2 DG M T E OB & AN, 17 AL B 2 e SR,
Vol. 60, No. 10, Oct. 2019, pp. 1896-1914.

[21] J. Yang, et al., Towards Extracting Web API Specifications from
Documentation, Proc. of MSR 2018, ACM, May 2018, pp. 454-464.

© 2020 Information Processing Society of Japan

105



