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# Name Type Collation Attributes Null Default
1id int(11) No None
2 user_id int(11) No None
3 expertise_id int(11) No None
4 doctor_id  int(11) No None
5 created datetime No None
# Name Type Collation Attributes Null Default
1id int(11) No None
2 doctor_id  int(11) No None
3 category_id int(11) No None
# Name Type Collation Attributes Null Default
1 id int(11) No None
2 doctor_id  int(11) No None
3 expertise_id int(11) No None

ol A8 gamn J_,l..\.'? )\.'.'."»Lw -0 JS...’&

e Jsoz ()

ass Jeaz ()

el aein g gladal, F SS s dayl mCus s s Jlssl 44 g L

Ay g;.w‘j}JJ a)jl..iﬂ u.i.l.«.? J.:‘j.;daf)lsjﬁh [ ]

S, e SO Ll o slin e

2y e 03ls ey Sy SG el awgioylin a0

AL m\bumw.kq JJ\}SJ &.&ﬂfh .

s e Ky K g 5 e s



VYRS Bliws) VY 65l ip s o ep 5 oLy Slalllas aslihad 145

AL Al Wl e ghanes SG Les (s a e
S sl oyglin Sl Yoo 5l G e lie Jader 53 35 se Laesls >
— Sy 77 bawy 5 Cuslodd Conlyzys o8 VY 51 Gy b g5 Las sl
A oy oS syl samy e Yorr a0 Kooy Cllae Jadr s .l ol o3l
S PYA b yaass Jadr 53 .ol ol sl Calisis garas Fro s i,
Slp o3l ac gz pl 5l send Kles S ORIl | a5 OV 51 pla e
ol 4 aalsl s S WS dal e eslid) s (¢l Jiis sed r;i)ﬂ\ 5J§>Li

.J;V.:Alj} oLl

okl 390 (6a yos | 3 3 a0 F-Y

s bedd (Bome iy o3 esliial gl 5l 35 5e Sl s |3 8 ) o
Y odsder 3 Lsdy jeseie bl esls @”pj; V=¥ s s aS lesls Jlsla o
Woad a4 b Jgdr cpl 53 55 90 (Gla s g0l Ll 3 ae Wa e | 3
e JS.; 03 (pomed Ll yasde (el sdalise LBV JS.; 53 S gl
Ll 0l i iS5 glad



ay oL ;W;W&:quW\&&

Consultation

o Slals a5 gles —F S

ﬁ Medicat
T

Usar2 User-3

i

Post-1 [‘h 1

Doctor-1

Doctor-2
Docter3
Medical
Consultation-2
A User-4
Post-2

e Slals 4SS 4 g -V S



VYRS Bl ) (VY 0)lod ¢p s dlu ¢ 55 Sladiloy Slalllas asldlad 1A

ealaal 5)‘9#‘5\#}:..& |)§—Y JJJ-"

99N o 45 g0 meta-path b
28 eoslie gl 8 (25 | yger 1-consultation_1- .. ) _
— — dg.uﬂﬂ:)jl.wx)lf p
Sl 0303 1 doctor_1 ' 1
podhs K8 S
éﬂ *g.lkﬁ*dgﬁﬂ*j)lf
o | S 2ia gdganns | User_2-doctor_2-post_1- . i
B . category-post_2- =l guuanas 23
PLsss b 28 s (S doctor 1 <
- g
Sl aéjsf:..il.a ! 03 g
N
L S i yawss 53 ojslin user_3-doctor 3- —a,}w&ﬂ—j,lf
. ) consultation_3-
L S« ‘a‘; Liw = . — —o glie— >
Y 6 T expertise 1- I e Pz
blssl s OF edspenly a3 | consultation 2 doctor 2 Sy
| 03 g
sl S S el S5 user_4-doctor 1- —S
el 2 expertis_2-doctor 3 S i i P4
Sl 03 g .19\.@)‘ )

el od gl e ool bl 5o 5 Sosea Vodsdr 5o s s Sla s |3

sl aﬁuﬁaiﬂﬁxijaﬁwhgbj‘éﬂﬁdm

asked answerd "
Py = user— consultation doctor
connected published caregorized
P = user——+doctor ——— post —— = category
categorized ! published ™!
——————— post ————— doctor
connected answerd expertized

pP3 = user—* doctor —*consultation ————— expertise

expertized™? answerd " *
consultation ————— doctor

connected gxpertized expertized
Py = user— doctor ————— expertise —————— doctor

1. Notation




V8 L S ar e S 1adls Sl K

133 o 0 dsd 5 dails s WU (gl e |3 o

05 3y s oyl 5 S s o epslie SOl 3 :asked o

Sy epslie 5 San Ss moeoslie SOw mal :answered o
B g o 5lie G OE 6313 Gy oS o answerd ' o1 . See dal,y 5
s e ol |y K,

Sop 5l St el 2,05k Koz 4 el ol :connected o
S o o,Lil S Lau s

sy e 5 Sy s e bl s ke jlisl ;published e
by e G 0AS ine 4 S ool published ™! o1 L Sas dda 55
sl e,lal S

Gloazws 5 ol i e dhe 00 gluates categorized e
&5l eslisd 4 S ol categorized ™ o1 . Ses aaly s sy
S g L e S 3 (s

D3 s aatS 5 Sy e w Sy ewss expertized e
L s G aS Sl s oplas 45 Sl expertized ™' o1 . Seo b,
s Ky K

ol Sl 5 Lasl aclowe gl SIS 50 elge 51 S S s 3,550
P1 el 3esls oL Sl a5l ol gl sl gl ol acals ol
J;‘)lsj.f\ ‘<Y) M\)@&jbﬁb&)ub J}.J:L;a oalaal Y J)J@)J ol dsj)u
AU el 1y oy sline O ol Sy s e el glopslie bl o

o Sl S GG el ssd s w8 ks Kbl Ry e



VYRS Bliws) VY 65k ¢p s dl ep $ Sy Slalllns aslihad Yoo

Jy‘.} BE J.ﬂ.-.o L’j‘j J\..L&a U‘i‘ cLlesls jUS ol C,»w‘j}')} Lgl.»'ce)jl..iﬂ J‘ (s‘.JS@A
TSRS

PasPadParsla mme |35 r‘JSJJh Ll o Pl 35515 55 030> ac 50me ;5 P

U\Lﬁ@tgﬂjjgwbuﬁw‘fw‘ L;aLsJ.JuiLgTd)Jajbe.LidéjM
el 38 T OT gl 511 lS L3l csibuesty 53 Ol 51 sslizad (sl

s V"“‘M s
published categorized ca rpgarzzed_:
r
pa= doctor post category

published™?
—— doctor

post

, answerd gxpertized expertized 1
p 3 = doctor—— consultation ———— expertise ————

_ answerd *
consultation —— doctor

, expertized ) expertized™?
p'4 = doctor—————expertise ————— doctor

5 @355 Gl | connected LUl gy b S Sl ax 5 LG S gl

al gt sty d U O 4 oS S s e 5,55k b Sl L L
s pll Sl sl L 5 sl e |3 b Gite (cls s 5500 oS el
ZlAm BB V=Y s 3 el e dolir w4 axs Lo esls oKL s
S50 Sl Olgea OLablas gla e dgai 5 b s 13 (pl Llies

L ol L;QJA.A ‘5)‘.«#% (':‘ijji'”

1 Query



Y S5 e S e Sl K
b f-¥

S ol gads el Y-V sy LS;S’Li f“ﬂ)}iﬂ s a LS);JLi Cf e
Ses 5 e Gl Azl lds (B) daly s (6 ,S0h slaesls (gl ol ol
. Z . . ZF . \ -
Y 6})& O Ls‘j’ )}5.’»& V.Zﬂ)}.i” 9 Sl 0l 419; Jla.; BLl 'O l.: f‘f (I )‘J‘g’
M}A.: RGO S W ‘J}‘ c..UJ}g cb; C,wu‘j}‘).} alels DL b a)jLi.A Slas ui).'l.m::
el 5 e e S Gl s A
user_id: (doctor_id, score), (doctor id, score), ...
user 32: (doctor 14, 4.32), (doctor 10, 3.21), (doctor_5, 0.53)

user_12: (doctor 17, 2.12), (doctor 5, 1.31)
user_41: (doctor_8, 6.14)

sl 0l 03551 Sy ol 3Ll olen 4 g Sy ool @y )8 s (ol
doctor_5 4 doctor_10 «doctor_14 jlesl 55 4 user 32 8 4 Jle sl
g g dlgls

S eons 0
Ol o 35 pe lilss 5 ussm g g5l e 5 ools Jlle 038 asita L
2ol 4 ol glaesls 0313 13 L e S me Cdle elans] S0
e e ploaxl aSCE pl 2D s S 05Kl Sledbl 4l s,
cilises gla e 15 5 eslied L ocl 3B &S ws gl ot Sas s
0Lz glp i opl L3 s &l )8 6 cudl o o | ikt glaslgiin
0305 48 gome Sl fand Sao§ pher 5 odd e olanrl S LIS 030
Slp Sao s gt 5 S35 13 0k boms Sl 555 » Mol " wll

1. Iteration



VYRS Bliws) VY 65k ¢p s b ep $ oLy Slalllns aolihad ¥+ ¥

ol Bme S, aS A S jasie Colg o Al wdas O 4 S sl
s slgiin 8 e elal o 1y S5 LIS e 08 eled ol

S 5 s gla e 13 3L 5550 slaesls ngﬂcq.?j)l:}b ol b L
Sl Lk ‘sz.iib slgedy &S a Ol$ oo cmass ol 5o ol &l Ay,
gl e SO oslein by (Sop eslie ol ee SO oslgldy Okl
P plnl b 3 el e skite s 5 S &1 IS

e 3 ph Slgly S 4 el 13 A (G () ls b s w2I0
St

by o s s 12 OT L Gl 5 353 o s bzl 350 0313 4o gazes (Y
"o imsmOds i 8" Osons W b s 13 ol gl e el
sl

Il (el a3l kit L oS 0313 48 game 0 4 55 b 5 Ls e |3 O0LE asieiia L (Y
g g e e3ls oSGl s abs e

2 Oleblae Jglhr @ x5 Loy odls oL uy 2 s el LY
L o ) el s s |5 (e s 46 505 olad conls oSS

Sys ol gsleang p—%)}g‘ ol owsas glaesls 3l sl L (®

28 el L0l Sl ohyon 4 GBa 3 slak 50 iloane @2 K et (B
el OS5, 5550 el

S slealgde on A bl elad el gl Sl ladisad (ol (gilecd e L (Y
Sgh oo Sl 8 a4 edd jesiiae

G oAl Vo el 5 ad Ol Sy O b e sl Jash cpl o
s b 5 (S e Oljlen Sl (2 OBl LSl S o) e

.J;ﬁ\;\,éﬁ;dm%ﬁ)tsd\ﬂo\j;da



L) ,fwyw&wwscw\&m

S slals 5 laslgi £
sl gl Saes bl cmo s 01 (leosly 5 sl S S o b
635 la Sy 055 wlol | sdatea Ol ks bl K (g Sl el g slize
ol A gl s e 0l a3 ol gen (ilaesly U S e L
okl e ao g Jda iluosly 5B 513 0 s e slein e s S
ey S 4 Sl S13 S plaed g 58 Sk e S son
O b e OBl s s ol b Gillae esls Jlitle 5 L aside Lsd el
M3 oo 4t Seo s sladlile ol 4085 st baesls 50 b Lol
Sl el 4 o Slass &l a3 JalS osls Sl S 3 g
DN g 9,8

il ' et 2 5l Oy Saog wble 5 Shes 5 S a6
5 Mgd e Ghuad g Lol Sl 5 bl 5 01 el & &gl 5 S
o3 Il il O A e gl e Ll ad e Gl (S3letn s e
S alaslgiin s w4 GlS wdys bl Ll s 5 5,8 e 5 slade
A gty Sl 4 bg e (60 Sliwles (gduad 2t 5l eslinal Lo gl
Lyl sl S o Jos (5 S b 3lgity Shas ot 03 5 S e My

Al s gl ST LS Sl S LS e e bl ias s 555

GL.A
- Ambika, M. and Latha, K. 2015. "Intelligence Based Recommendation
System for Healthcare: a Patient centred Framework," in CAASR

International Conference on Innovative Engineering and Technologies.

1. Clustering



VYRS Bliws) VY 65l ip s dl cp § Sy Slalllas aslilad Y1

Kim, G.W. Park, K.W. and Lee, D.H. 2015. "A Semantic-Based Health
Advising System Exploiting Web-Based Personal Health Record
Services," in 2015 IEEE 39th Annual Computer Software and

Applications Conference, Taichung.

Kim, J. Lee, J. Park, J. Lee, Y. and Rim, K. 2009. "Design of Diet
Recommendation System for Healthcare Service Based on User
Information," in [EEE Fourth International Conference Computer
Sciences and Convergence Information Technology, Seoul, South

Korea.

Lee, Ch. Lee, M. Han, D. Jung, S. and Cho, J. 2008. "A framework for
personalized Healthcare Service Recommendation," in HealthCom
2008 - 10th International Conference on e-health Networking,

Applications and Services, Singapore.

Liang, T. Chen, L. Wu, J. and Bouguettaya, A. 2016. "Meta-Path Based
Service Recommendation in Heterogeneous Information Networks," in
Service-Oriented Computing. ICSOC 2016. Lecture Notes in Computer
Science, vol. 9936, Cham, Springer, pp. 371-386.

Loépez-Nores, M. Blanco-Fernandez, Y. Pazos-Arias, J.J. Garcia-Duque,
J. and Martin-Vicente, M.I. 2011. "Enhancing Recommender Systems
with Access to Electronic Health Records and Groups of Interest in

n

Social Networks," in Proceedings of 7th International Conference on

Signal-Image Technology and Internet-Based Systems.

Loépez-Nores, M. Blanco-Fernandez, Y. Pazos-Arias, J.J. and Martin-
Vicente, M.I. 2013. "Context-Aware Recommender Systems
Influenced by the Users’ Health-Related Data," in User Modeling and
Adaptation for Daily Routines. Human—Computer Interaction Series,

London, Springer, pp. 153-173.



Yoo L. ,fwyw&wwscw\&m

Mika, S. 2011. "Challen*ges for Nutrition Recommender Systems," in
Proceedings of the 2nd Workshop on Context Aware Intel, Berlin,

Germany.

Morrell, T.G. and Kerschberg, L. 2012. "Personal Health Explorer: A
Semantic Health Recommendation System," in Proceedings of the 28th

International Conference on Data Engineering Workshops.

Narducci, F. Musto, C. Polignano, M. Gemmis, M. Lops, P. and
Semeraro, G. 2015. "A Recommender System for Connecting Patients
to the Right Doctors in the HealthNet Social Network," in Proceedings
of the 24th International Conference on World Wide Web (WWW '15
Companion), New York, NY, USA.

Rendle, S. Freudenthaler, Ch. Gantner, Z. and Schmidt-Thieme, L. 2009.
"BPR: Bayesian Personalized Ranking from Implicit Feedback," in
Proceedings of the Twenty-Fifth Conference on Uncertainty in
Artificial Intelligence (UAI '09), Arlington, Virginia, USA.

Sami, A. Nagatomi, R. Terabe, M. and Hashimoto, K. 2008. "Design of
Physical Activity Recommendation System," in Proceedings of IADIS
International Conference on e-Learning, Amsterdam, Netherlands.

- Shi, C. Li, Y. Zhang, J. Sun, Y. and Yu, P.S. 2017. "A Survey of

Heterogeneous Information Network Analysis," IEEE Transactions on

Knowledge and Data Engineering, vol. 29, no. 1, pp. 17-37.

- Sun, Y. Han, J. Yan, X. Yu, P.S. and Wu, T. 2011. "PathSim: Meta Path-
Based Top-K Similarity Search in Heterogeneous Information

Networks," in Proceedings of the VLDB Endowment.

Tabrizi, T.S. Khoie, M. Sahebkar, E. Rahimi, Sh. and Marhamati, N.

2016. "Towards a patient satisfaction based hospital recommendation



VYRS Bliws) VY 65k tp s o ep 5 oLy Slalllns aslihad Yo 5

system," in [EEE International Joint Conference Neural Networks

(IJCNN), Vancouver, BC, Canada.

- Wiesner, M. and Pfeifer, D. 2010. "Adapting recommender systems to
the requirements of personal health record systems," in Proceedings of

the Ist ACM International Health Informatics Symposium (IHI '10),
New York, NY, USA.

- Wiesner, M. Rotter, S. and Pfeifer, D. 2011. "Leveraging semantic
networks for personalized content in health recommender systems," in

Computer-Based Medical Systems (CBMS), 2011 24th International
Symposium on Computer-Based Medical Systems.

- Yu, X. Ren, X. Sun, Y. Gu, Q. Sturt, B. Khandelwal, U. Norick, B. and
Han, J. 2014. "Personalized Entity Recommendation: A Heterogeneous
Information Network Approach," in Proceedings of the 7th ACM

international conference on Web search and data mining (WSDM '14),
New York, NY, USA.



