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Abstract: How to automatically generate or recommend a set of Web APIs for Mashup creation according a user’s natural language
description of requirement is a focus of attention among business process managers and services composition designers. A topic adaptive
Web API recommendation method, HDP-FM (hierarchical Dirichlet processes-factorization machine), is proposed in this paper to
recommend a set of Web APIs for Mashup creation. This approach firstly makes the Web API description document as a corpus, and trains
a topic distribution vector for a Web API by the HDP model. It then predicts a topic distribution vector for a Mashup via the generated
model, where the topic distribution vector is used to calculate the similarity. Finally, a factorization model is utilized to score and sort Web
APIs by taking the similarity between Mashups, the similarity between Web APIs, the popularity of Web APIs and the co-occurrence of
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Web APIs as inputs. A Mashup can be created based on these recommended Web APIs. To verify the performance of the HDP-FM method,
a series of experiments are conducted on a real dataset crawled from the ProgrammableWeb platform. The results show that the HDP-FM
method has a good performance over others in term of precision, recall, F-measure and NDCG@N.

Key words: Web API recommendation; HDP (hierarchical Dirichlet process); factorization machine; Mashup creation
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Fig.4 A case for predicting the score of Web API
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Click the “Track this API” button on any profile page and never miss
an APl update, new app, or breaking news for that API again.
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Integrate street level images into your site via this Flash Viewer Each image
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API Click the Track this API button on any profile page and never miss
an API update new app or breaking news for that API again
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Fig.5 A case analysis of experimental pretreatment
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A, Cond/ (M, &) iy Mashup m [ 3% Web API 4E 4, poppMaxy{- 32 s BT AT B 5 (K9 AT N A4S Web APIs.

e HDP-CF

FALT LDA-MF 457 7775 H S BL e B A8 SRR b A T HDP BERLACES LDA BERL I 25l 55 43R SO 0

e LDA-FM

I R 7 23 AR () AR 3 [RD I 25 B8 SCARAHHALLEE . Web AP [RIRATFE S5 Web AP [F 35 26 2 T30 P 40 # 45
Top-N M543 fix =i (1) Web APIs il Mashup 1) 2.

e HDP-FM

HIHI R 73 A A il 5 SCAARBLEE . Web AP FRARAT B2 Web AP R ILER A, T00II V7 43 #E 47 Top-N AM435)
I Hi ) Web APIs %) Mashup fill .5 LDA-FM J7 ¥EME— WA [R] &2, ik 55 43 SCA 1) 32 {053 A7 ) £ H HDP 4
R ZR3RAT.
4.4 KU

AN AT E SR HDP AR R U Zod R A T W0, 636 BRI T 80 KR JRORT 52 46 &5 SR 1 5% Wi, e i B T
MR, A RI% . F-measure F1 NDCG@N X 4 F T fig b5 2 Fh 05 ik AT ELAR.

(1) HDP H AL I Zx L Bl

HDP A% B4 L5 Y R 45 o 5 253815 I SRl b B i) dpe 0 A 20, A 80T 1930 40 A LA S A — 4~ Mashup il
Web APl fER AR .R 2 R T FIH HDP AR SR ET A 38 40 3 A -1 49 A7 1) 5 0, 4 sport game score
player 251 4 /> Bic 1) Topic 14 1.3 3 I8 T #7> Web API 3R SCRY7E 2 3 Frgd B 32 15 20 A 175 4. 4, Web
API “FishingBuddy”fr: Topic 14 [[f)4fii % 0.324059.5% 4 45 T HDP (1 o, 1, y 2 505 T H K BlIEAR
DB A (R FB53 10 SAB I, A AE R I, 24 B ACIR L 1L B 2 172 YN, AN BN T A4 R AU B T A8 e,
W ISP B e 0 - FB 4 K=T76.

Table 2 Some topics and their representative words learned from HDP
2 FH HDP BLRSHL 13855 3 -3 3 A7

F % AT A
Topic 14 sport game score player statistic football team new
Topic 26 call voice audio phone chat telephony record conference meet response
Topic 39 communication text language tool analysis extraction content word sentiment dictionary search
Topic 48 travel estate hotel restaurant deals offer website airport trip flight
Topic 70 location map weather latitude longitude area measurement

Table 3 Some topic distribution of Web APIs document
F 3 B> Web AP $liih SCRY ¥« SCRY - 80 /) A7

Web API ¥k Topic 14 Topic 26 Topic 39 Topic 48 Topic 70
FishingBuddy 0.324 059 0.018 313 0.013 059 0 0.012 987
360voice 0.318 004 0.016 112 0.009 914 0.007 115 0.012 545
iLime 0.015 484 0.321 454 0 0.155 458 0.001 245
eKlima 0 0.081 231 0.004 611 0.035 529 0.422 245
SharedBookshelve 0.012 454 0.012 154 0.015 54 0.017 454 0.013 254

Table 4 Sample iteration record of parameters and the number of topic
x4 ZHE TEHOEAGLFEBT)

BRI K a n y
1 3 1.000 00 0.100 00 1.500 00
100 14 0.385 67 0.002 62 2.440 67
1000 42 0.555 12 0.000 92 10.874 17
2 000 73 0.812 31 0.000 56 25.355 29
2072 76 0.823 83 0.000 54 20.879 48
2 400 76 0.864 07 0.000 52 24.919 24
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Fig.6 Impact of the number of topic on Web API recommendation
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R HDP A58 33 P 28 - FEUASE 20 4] 475 738 SR 00 s A A RV (), DR e HL M B L2 TR-IDF FEARLLEE 14
V5 1SRGl P LUk LDA-CF 5 HDP-CF J5 ¥ ] p A o 8 70k 1 538 LDA K2 HDP 55355, LA4% 4 Web API
15 Mashup 2 ) 50 2 U0 IR #3063 Pk R AH LA A F LDA J HDP B S AT it Tt .5 J& LDA-CF 5 HDP-CF
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T 1 7 oK FA) 5 i, IRtk LDA-FM J HDP-FM J7 A e HERI % . A%, F-measure. NDCG@N [ RILE AR (A
P R, SE 0 b LR 1) LDA B2 5 i 1 8 5 T 2 9 e B e A S LA, T8 2 HDP 52 (1) 7 23 1)
I L A2 5 th HDP BEZY B 328 i AT 7 Th AT T7] BUF H HDP-FM 5 LDA-FM\HDP-CF 5 LDA-CF.E-HDP
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Fig.7 Recommendation performance comparison of various means
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AR SCAE R T AR FH P (6 [ AR T o AR T SR HE A AT 0 B HE R T T R T S A R T
HDP-FM J5 3 HI T4 4 fi# ¥ Mashup #4922 i) 5 1) Web APIs I 4545 A HDP-FM J5 {3 id 2 45 B B 5 % 4 {5
SRl A W ANBY B ¥ Mashups 22 8] IRIATBLUEE . Web APIs 22 [a] (AL « Web AP B A 47 B N I8 14
AR MUY RS2 HE/F 45 3,24 Mashup 161 25 4E#E Top-N Web APIs 41 J #E 47 45 & A SC (A% 0o AE T i HDP
AR i e S D 3 R 35 e 80, 1) P DR o A M LB A e 22 2 IR Rl ) 0. 4 T 36 UF HDP-FM 7 i A 25 1k,
AR T 4 A FE bR, HLBE T 2 Fh Web APIs #7792 — R 51 1K) 5256 45 B 19 26 W], HDP-FM Sk et B
Bl Foe 0 0, HL R v AR R A AR AR T A P BRI R SRR R AL 24 ) B K — D4 Web
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