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Regional Mobile Health Service Platform Based on Google App Engine
LV Mei-Dan, ZHU, Xi-Yong, EU Hui, LU Zhong-Fang
(Department of Management Sciences and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: With current information technologies and Internet applications, the concept of regional mobile medical
service network is proposed. Based upon the review of current researches on the mobile health service, cloud computing,
and Android, the overall architecture of a mobile health service platform is presented, its key structure, including
computing layer, medical service layer, and mobile application layer, is also discussed; Then, key technologies of the
platform, including the principals of the Google App Engine, programming environments in client and server side, and
data storage interface between GAE and the platform, are described in detail; Finally, the implementation of the platform
is presented both from the mobile terminal and the server side perspectives, with a full demonstration b_f the client side
functions based on Android, such as the display of medical expert information and medical supplies.

Key words: mobile health; cloud computing; Google App Engine; Android !

1 5%

T [FI VF 22 X 11057 LA TR 6 it T % L
7 A R R BT (R A £ B 5
AT 2 A I T 11 B9 IR 25 R 9 D et £
BRI KM R R, B — A (A B A
PR 1]

Bti 5 A% I3 5 H AR (K % J, #3557 (Mobile
Health, t4F% MHealth) CLHF4h A 2 AR SRS TV
AT, BT BRI R S EA S
Vs, DU TBET I kg AN R B 5 O S 7 135

@ H4TH H R ARBFEIE4(71271192) W T48 AR B 345 (Y6110332)

WA I 7]:2013-01-18; 0 215 s 71]:2013-03-04

ESLPIVS g S (SN R N Pt i LR RN
o3 (K2 ST IR S5 (Pervasive Healthcare)?. B #zh % it
i FIAERIE RS 238 A5 M 2% 10038 S 5 7 55, Balih ol
SCRFTH ) DRI RS54 T RS (B AR EE Al ATAE R
—MERIIRSS THER SIS 7 LR A B S A AT
Vi I FIAEA.

HHT, BN AR b g7 Sk it it 57 = 24
FHEAS NI FREEME R . BRI H KR,
B S, 1 Tang S5 T —ANEFEE T R B
PO RS, IR 2 AR B IR SS SIS

System Construction ZZ 4% 29

© PEREEBRLEHTT

http:#/www.c-s-a.org.cn



i EONL R g

http://www.c-s-a.org.cn

2013 4F #5223 i 6 Y

AT RSl Ad B I Shahriyar 255 7 T RER BB YT
R GE(IMHMS), 38 5 50 25 0 A% S 2 B A= R B
BEKOE, JEAE IR BB A 2 A BRI T B,

FE| N 7% 2 B 7 S (R I = SR R B BT T 15
BARS. BahufEyr. BakET i 24%. T8
WELEER I T — MR BT i RS, xR
WA H A A B P AT R ) e et i, AR AE
ST RSB R B S A5 SR T 4
W AT BN I BT 5 R RS, R
SCIL T REXTHEAN BT I AR AT E BN B TR B R
Zi0), [ A ATl Sk R 2R IR 45 BRI R LA 1T
J R AR AR AR B B BT i R AR 2P B

SR, H ETBF SR Y A 32 2 [ e s o 5 45 Ak B
FFGRE ST B R . R RS BB, K
%u%%%%kﬁ%%ﬁﬂﬁﬁﬁi,ﬁﬁﬁ4A@
JRERER . F g Al A B A S A e A B A 5 T 1T
%@mﬁﬁﬁ.ﬁﬁ,%iﬁﬁ&%%@ﬁ%@%%
TESEILEOR BRI ilG — e Bk i%, % ah ik & 1L 4
PEV BB LA B vk 5568 D) RIAE At e ) 1) JR) B A%

iV (Cloud Computing) e i i (4 2% 3175 45 Fl ik
Ml Bt 1) T S5 8 L R e ) T AR AR e AN AR AE
(R oK, 78 PRI 2 i VA& SR IR [ IS, 3RAS 2471 R
T SRR R RE B A R ). R T IR
55558 B B b, Rl L BT R A Y H AR S
BT P A A0 i w2 R SR A 22 T T ) 2
[7) st i K AR 0T % 31 1% 4% P A .

EEXF R B, SO — AN T B o E X

By ks 6. v e MBS TIRS IS

X 5 7 I 45 ity i M BB A S, RS N
fr BB B LR BT DR fe (s BB SR IR G5, A= e R Y
iﬁwMMwm&ﬁﬂm%ﬁﬁ%m%

2 MHealth"7- & ) S 4284

KT Z SN B B ST R 57 4 (MHealth - £7)
MRS S R . SRR BT
5% RV WL 245 4 241 (I E 1 FF5). BT hs
B R T L RHE B . RIS, D]
B R % 2 B R IR P PN BE ST RS L. BE ST
AR 45 SRR AE 25 U SEBR I P, 40 P G v i A 1
fe HRITERE B J1, T 201240t HL 7 ik P 4 15 2 0 £
FRBAS, RIEIRSS K IER IS B

30 R4:## System Construction

FEZAM T, ST EE . B2
FI AR R BT LA B st P 6 2
LA Bt R, JF s eI T S 0, B IR AL
PR, THLAERE 3h & ) i B 24 5 5 BT i
% R AT AR BIEAE, JEARAT LB AL EE, 2
W I S U S Ik 55 1 S

_______________________________________

FE 5
£} A w2k |
neg ||y ey
: Bk || | | e 55 || it
{( & BRBRLLE )i

K1 MHealth 74 MAASE R

&m&%%%#%@%@@%@%%%%%@ﬁ
AR i IR 25 i A T VSR E. THT ) Android P65 (1)
W23 17 7 20 20, W0 HTTP {5, SOCKET fs
DL Je Web il 4545, 2L (5 #2047 java.net.*(br#fk Java
$11). Org.apache 4% 11 (Apache 4% 1)1 Android.net.*
(Android 42542 1), MHealth 1) 7 5t 3 5 IR 2% 2
Ui AE R AT http PR gsai (5 0y X, 2N
HERUER java 4% H (HttpURLConnection 4% 1) LA A%
Apache (] HttpClient 2 145

3  MHealth*- 45 S8 AR
3.1 mimFEHK

H i 47 PaaS(Platform as a Service, ~F-& HL5% ik
SV I =57 544455 Mcirosoft Azure. Google
App Engine(GAE)LL % Amazon EC2 %P1 A SrikHy
Google =I5 TG 1ENEST RS T & = iikIE, )
HEET GAE MBIT M &, JEE BT IEm

© hEAEFEER ST

http:#/www.c-s-a.org.cn



2013 4E 522 5 6 M

http://www.c-s-a.org.cn

i EONL R g

Android % B 1E R G TF K% i v .

GAE ] L3 23 A A A R0 8 A 858
Huy 245 Java F1 Python 5. JFA A G AT LAl 3
AP SEIRH R R, 1 G 75 5 R 241 5 LRI
it AE, %P SRR AR ORESETY
JE. FEIM API. Sandbox M FHRE 2 A (RUEHLE]
SDK. GQL &EH#IE F4E; @u hREANIK - f g fit—
SE R/NRIFE AAF A 2% (8], JFSCRERE H 380 )7 M 5] B
H1)AT S AL B RE 75 @R L RS N A
T+ appspot.com - [#j142.

GAE [FFE A =B 4 AR/ 4l mi v A
O NI IRSS 2 RS54 HE LU S N F A B4 AL T
Uiy 2 LA BT A I LSO 0 284 355 SR A e 4 I FH IR 5%
BT ERA SO (B . css Hljs SRR, Hies K
i%*%ﬁéﬁ%%%&i#ﬂ&%%ﬁ(ﬁ%%‘%%&i#ﬁﬁ%%ﬂ%
1%). N IR S5 45% BE 7 20> N H I8 AT I A0 B0 38 1)
ok, JF AR el g 2K Datastore i1 45 R,

IR 55 A AR U B2 (R T LAAE Y R 55 L O P F— 28 1R 55,

T HA Users. Images. URL FMHURIT-25 bAA145. W
I ST N IR T A BT S
3.2 MHealth &R 524

MHealth V- &5 (IR GEA5E T BIS(IR 45 2 i/ % 1
) B, W 2 o, BN RSB AL GAE &t
PG b, N RGBS AR SO A
AT L SRt Bt L. %7 SR AN R4is
AT Web filk 45 BA K 3k T 3L 40 A 8B 88 A7 ik R 4
BigTable ) Datastore 4t £ X R R A7 2 4 4.

EPR REB%
N J2EE Service
1T
R R i | | S
B i
-------- { Google API }
BT fRbr
Datastore.
Web Services...
- ey Goo§1? App Ezgine
_csss js ) I —
images. xml Google server ’ storage ’
— bl — ——
GIE 48] server storage ’

2 MHealth “F & 3 AR 484

N H R G0 H GAE SCREIN JAVA 1E 5, i 1
Google ¥ AP SEIIIE A [ A0 5 1 mi T A i 25 (L s
. Users R%555). JIR45#5utiftl Servlet FEUCRII N %
Fui (R 3R, 28 B A7k DX 88 1 S I 0He 52 5 44 1,
IR B S5 SR AR A g i 3R (R & 5 7 oty %0 P i 1 ot
T SR R AR B, — TP Ak ok i A, 3k
UM P A N B I R A N I IR 515 5K o — g T
5% W 5517 K 4 R AT B AR AT, e SN B S A
A I RB L\

3.3 MHealth F & 5 Zig RS EEM#ED

BT BRSSP 6 SR T 6 I S A
R 0 AR 5 D T K0 7 e ) AN S B T
By R 551 G 0B AT P AR I B R A B 2o S b (R A7
i A b, B SEIL T IEA B HE Th R, LS A
frfi s MR ST St B 35 45 Ab #RAE. X T GAE T3,
3 Java SDK T2 HF R Ecs Vs il 82 1, Java FEALL
API(JPA)FIl Java $4f 6 % (IDO), P (1) AR S B #4y
AR E S A7t [X (datastore) K 2 API ). ASCRH
JPA K g Vs il 11, HEHE UG I K0 R AR ORCE
AV E ;. @EntityManagerFactory In#EC B SCHE,
JCSE AR BT S, @I ok S A BT S ) g
—A™ EntityManager S2451; @3 ik 1 FH S5 A4 #1248 S 451
(1) 75 15 b B R R BT F 5%, BLRRTRAE . IR
EWSEIE AR, O3 SRR B ki 75 T H
4 3 4. . "

| ‘persistence.xml

e

EntityManageFactory
| e

EntityManager

[ (o
Lt ik

transition Ab 3
*H
EntityManager

3 JPA SEIREE UG 1) (1) 20 B8
3.4 FTKigIt

GAE 1) 5 ds A7fits X ] LB A — AN 06k 5 508 )22,
FEAIE G AN g — AT SR I — b R

System Construction ZZi % 31

© hEAEFEER ST

http:#/www.c-s-a.org.cn



i EONL R g

http://www.c-s-a.org.cn

2013 4F #5223 i 6 Y

ANEAEE T AR IDOH TR 1k 5 2 5 2 8] 1
SR SE) L EA(kind, HI TS SEARHEAT 4 28) . Sk
ID(AT H1 Y R P 48 2 SR A7 A DX HR 8 ). SRR
it e Jm e, — AN E LT DA 2 AR SRR
(1A
12 JPA 1, DLECH AR by A7 fidk— A Hdls (0 A
W e O TR Java X%, 18 id bR (annotation) i
By SRR A BB AR X N 2. DB T RS54
PERT B ], — A IPA Hils S m] AR IR T
@Entity(name = "HServiceProvider")
public class Servicer {
@lId
@GeneratedValue(strategy=GenerationType.IDENT
ITY)
private Long id;
@Basic '
private String acc"ountname;
@Basic
private String password;
@Basic
private String nickname;
@Basic
private Date createdate;
@OneToOne(cascade = CascadeType.All)
private ServicerDetail sdetail;
/-
}

5

(E LIRS, W @Entity FRFERENIZRK

I i R PR ARG ), [ name ZAUHRIE 1%
KM BIARR, BOAK KA. R AR R,
Bl 2 1 name (i AU — % K10 R R
accoutname. password. nickname. createtime ¥ {E %
H A7 it X SE AR 1) JR M REAT IR A7, @Basic britR Y]
THRERAF IR, XIT Java BIFRMERHE R, JPA
BOANSHATIRAE. 546, id B @Id dridfa i 2
—ANFEHER D, 0 HE I @GeneratedValue FriE$E &
AW o Bt A7 it X 23 B o — 1 3807 1D, X T sdetail

Jl by, HRALN B SO 55— A2l 5 ServicerDetail,

5 H @OneToOne Aid: 3 B RN EH S 10 — X — K &.
7 ¥ A1k Servicer ¥ KW & B 8 FF A MK

ServicerDetail 5.

32 R 4% System Construction

4  MHealth*V- & 15281
4.1 GAE M REE

A I T MR 58 ) N R 88 31 GAE P&
(DB R

O flg— AN Eid Google k5 &k 5
GAE V- &5 JF ¥ I W1 F %% # : https://appengine.
google.com/start/createapp, & & iZMN ) 1D HIfrE.
TR e 2 BEANEE 10 AN R, N AT ID B
A, ' | |

@ T A 4 A R O T TR 5 1 A
M, 1E Eclipse ' Kt Google fiff+[¥] Deploy Project
to Google AppA Engine- 4%, 17X 5t HE b m] dad fi ol
App. Engine project setting # 14 ) ¥ % 4 1188 240
% appengine-web.xml X} N HFEF 1) ID R AN SE(F B
HHATWE, WESEME, miili Deploy, JTFREMZ
H IR R I SCHE AR IR 2 GAE 5.

@ WL ID ALV N e O,
BV Ry o 26— 20 b B B A U7 i) Y R R,
AN FH R AE 22 Vs il HL ki 4 http://m-health.appspot.
com/.

@ it dashboard X3 AT I GAE $fft—
MNMEESE G, O RE R B CRATIN A, L5
PR N RCAE B YA 1 A
4.2 MHealth BR % 28im SCIR B

T 1 7 5 S 44 10 Welo S 48 0B A 530 4 i
J5 B A 2 A a2 CSS ikl N,
Html ISP H i 45 b, Javascript(GRHH Jquery HE 42y 7541
i 4E, J5 i) i Serviet SEHNY 45 AL, JPA SZH
PRI, IR g% A F 1) E ) R B R ik
B BRIT RS PRBE R (PRI B, FA N2, BRI Ti2
AN D) B BRI IR SN R, R A, BR
STA5 BAZIRAIE B HL . Gtk s,

43 BPimRIMBR

% 75 L Android 2.2 15 % 3 B2 97 IR 25 % ) i (1)
FFRT-4, 4 Android SDK Rl Java 11 0 W FEis &
BEAT NIRRT &, SR MVC %t i, DURIE R 48
MRARE A, 4 o] 44 i R A 1 26

MHealth % i SCHLSCR W 4 FoR, 46 3210
RE TR S ST By MRS A j 91 36 2 B 7 6 )
BRIT RSN G 0 B2 S AR TR g A 0 H
PR D g S 1 AT

© hEAEFEER ST

http:#/www.c-s-a.org.cn



2013 4E 522 5 6 M

http://www.c-s-a.org.cn

i EONL R g

MOTOROLA

RORE
MHealth

Q9

[ X2

EnEs sERHE st

i 0 |- AL T8

ErEE
7 ) 7 Wi 25178PP

B AL P B <tests@qq.com>
T2
KA1 1112 i <tost5@aq com>
M <4210

B X H 6 B <osto@aa...
M 131915

K 4 Android OS ~ MHealth % /"

ERFERKS
[ ]
AED
B R
BRAS
BEREE

BrIE W 12 3505 H
PRI N & A TTE H

[ZISCEANN E R

2

5 4ith

Ao T T RS BT (1 A FEE BIUIR B A7 AE 1 1)
R TRT B ENE ST IR G HESE, JFAE
Bl EXEH] GAE 216G KRBT N, BBl T
3L Android #A1ER G LB SN, %R TG REf
OB m AV AR, SEIL Ty Btk 1) 7 Al A7
MR R, IR —ASTFHUN, R i ke
BRI BT (5 R BEAT B DR i 55 AbFE. A SR
IR B BT IR 551 6 AR 45 X, BT
I RIS DA RE 25 v S AR RS 208 5 B S 4 Hi
T, RKER T 58 ST IR 55-1- 65 AR R ThRE, K
B2l A HEE 2 BT DR R A B DR A A R
R GG AN A e 7 ORAR T K 2 5 VAR 557 65

S 3k

1 Nkosi MT, Mekuria F. Cloud Computing for Enhanced
Mobile Health Applications. 2nd IEEE International
Conference on Cloud Computing Technology and Science
(2010-11-30~ 2010-12-3, Indiana University-University
Place Hotel and Conference C Indianapolis, IN, USA,
http://hdl.handle.net/10204/4767), 2010: 1-5.

2 Varshney U. Pervasive Healthcare. IEEE Computer Magazine,
2003,36(12):138-140.

3 Tang WT, Hu CM, Hsu CY. A Mobile Phone Based Homecare
Management System on The Cloud. Bi6-medical Engineering
and Informatics(BMEI),2010 3rd,2010 (6):2442—-2445.

4 Shahriyar R, Bari MF,_Kundu G, Ahamed SI, Akbar MM.
Intelligent” Mobile Health Monitoring System (IMHMS).
International Journal of Control and Automation, 2010,
2(3):13.

5 ERUE XG5, S HE ) G TR BRI B BT
ARG M ER,2007,5:91-92.

6 FLAEH, FIRAT 2 ahis, B b S Ak A, 1 5L T SR ER 1)
Bahbeyr i RAR G vevh 5 SEBL. i 45 6 e B297,2010,12:
15-18.

7 R RS SR A LA T A S SRR BT (E R
b 245 B 2% 247K, 2010,31(3):6-9.

8 JuMF. Android JF AR B AL 3T AU LM L i, 2012,

9 NZE, TSN, Wk SCAH, MO BT GPRS G R IT R
P sh 2 s sl v S0 T HSEHLN T 5 81, 2010,27(3):9-12.

10 2 A 40 .GAE i B2 48 T Ik 5T H LAk b s A,

2011.

System Construction ZZi 4% 33

© TEBSERIFNT  hupd/www.c-s-a.org.en



