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A Real-time Remote Logging Model

for Development of Location—-Based Mobile Applications

Yun-seok Choi*

Abstract

In this paper,

applications using LBS(Location based Service). The model has two major parts:

we propose a real-time remote logging model

for development of android
Mobile Log

Management Service and Remote Log Server. Mobile Log Management Service consists of the log

collector and the remote log manager. The log collector is an aspect of AOP which can collect logs

from the target application without modifications of source codes. The remote log manager has a

background service component so that it can receive logs whenever the log collector captures logs

from the target application. Remote Log Server communicates with Mobile Log Management Service

by socket interface. Therefore, Remote Log Server can show logs in real-time. To validate the

efficiency of the proposed model, we show a case study, and compare the model with other models.

» Keyword : LBS(Location Based Service), Android, Remote Logging, Aspect-Oriented Programming

[. Introduction

=
T 5 9k muk) sedolst FAFY B B 34
[e)

B=)

2
o
b
2
of
i)

w2

by ofd Rl fol gx o
z
X
N

\[ —)
mlm N‘{}'
N
i
2
[
i,
N:
lut
Y
ok
Ql’,

o o & o

offl _‘% o X

o

k=)

e b
)
a

=S ox i

ol
f
olr
tlo
o
By
ox
2,
B
ml
o
)
o
fetl
4
o
o

ol fa
1

o

4 B

o,

3

ol
ok
o

in=

T
S jﬁ
o,

kv

fo
Jn =2

271 o2l 7)
A elEe Aol 4 2
S 9k, gt o| =] 7

o w3 vk

o
el
>
dfid
B3
__)‘J_r{‘
=

~

b <
[

i)
o

2 (logeat)& Algstal glof A|LFol A Algshs A, o
ZejAlolde] AN A e Jw, a2|a ) A4
AR ARE A¥E 5 o8] 2as PdsiiM e 28
Aol ol s WA AR 213 GAS AT A
olZe Al It ALSFE ST 2 Ao WA 2
Aol ol#fwo] & o Stk ol wAlE sidsty] 9ol
HAAEg 22 Y(AOP, Aspect-Oriented Programming)
g 27 B9 Ayvh JAFEY. BN zeag
glo] g Are sAldALel S ALE A ek
3ko] Jhkel & AsHweaving)S £ Al
TAskE oA WAL Fell avtqor A8

HolrH4], =42 Tl AekAEA
doll BAY 22agds 489 24s

c
jut

>
[ op

tlo T
)
kel
>
fil
r_{
ACH

of to mt x d fo oy ol ot rlo o
=
mO
©
itzt
)
Y
o,
2

Shih o] A9 Fsh HA AR Helo] shsav] AR

glet = gle. 3 el AH= AR

* First Author: Yun-seok Choi, Corresponding Author: Yun-seok Choi
*Yun-seok Choi(cooling@dongduk.ac.kr), Dept. of Computer Science, Dongduk Women's University.
* Received: 2016. 10. 11, Revised: 2016. 10. 17, Accepted: 2016. 10. 25.



Journal of The Korea Society of Computer and Information

70

BT MTETWPET C T ST I T T i T e
B B gy e E B R W R e T B W gl AT Mo R F o
.cﬁﬂm_\__momamﬂﬂﬁgﬂMﬂl.qLdi_Lm.xﬂ‘olL _n:aﬂ_.ﬂﬂ_Alioq‘WﬂaLﬂﬁﬂﬁﬂn‘_ﬂﬁgcTO#
o A e o w By 2 — X2 T X ) &l TE ofy
) B/ — X T oK B @ 2 EK o " B X B do = X il A o m
~ ~— % =n ] il AN Mo%e T L _ = = L ~ = = Y
N xmuwr‘_tnmuﬁo o oy Hy T 7 . do N = 9 X X W ™ R %lel B o ER AT&l
MowR AW o do ofn = A = oe o A <0 — W e o = 2o & o oy
5w 10 m L T X~ wm o o & p BRI &) o] K W
‘Dl.ﬁt]Ofmmu,oJ._ .AMM‘LﬂJHI — falos) H.*ﬁ_uEnno,MMﬂﬂliemlaLo £0ch,q
=T N o O A <° o = I T WX I G TG T B Bl o
Aty tEE e I [ = Rl R 1 = N S X
= U e - Foormils kT E oo O 2 wR W ool Mg
AR MR el 2o TN R S R i )
° o = (O] W 07 do o w B T o ok
Rom 2 O H TR T o g w L od T I R S
B T B T g e R < SR R S/ 2 SN S
W= ™ 9o e o o) Hp U R o — o £ 2R B s
tZRERratHes T E S I R B B S I e
Urxx‘mlﬂlowEM‘m—lqﬁlZ ‘A_.#‘IOL.O;MW‘IO‘ ‘:L Mﬂ»ﬁﬁE..#LE‘Dlewall‘lﬁ‘MLZDO%OA#OLLMI
: w > @) o o ol w B = = —~ o = m N
e wa]l,_oiyrmﬂ]ﬁyw_immﬁx |ﬁa%nnwn_§o,~ﬂ:ﬂ_/vﬂok]ﬂr]ﬂﬁ___m
) 5 bl oy m H T o T Mo 5 ﬁogevﬂﬂm}H%_zT.zT
e o B nl TR s T T ol o AT g ® e of .9 =
ﬂHkLﬂEMM&I ;LOAEWE_«O,WJ ogaim.w‘mﬂ. QE%WLJXMMH_ETEMM&HTIEH#I%‘_
U aoiATijmﬂoﬂﬂuﬂoz SR T Ul po chiegowuyaﬁ NT 2R
X = = o is! £ H
AT BT MRt eElie e erug s AETZLCTe i
TWH CdEp e d P E e Wy BE S 02T X R T o R
%%%fr@z%ATMMHVEJ:LM%Q&A m_ﬂmﬂﬂﬂ}xﬂ@W?Mﬂrﬂ@ﬂﬂwm
T R Tl BN - I BT B M B B B T il O S
e 7 PD NG S nm w o o e T = U R = SR
o P s mg g PR HEA o B AT OB oo ®
ﬂwﬂrmo@ﬂﬂ%%%ﬂ.ﬁo%mo%%%7m} 1o:r_om%%emA . Hp < oToT%ME_u%
oo TR T GO < o & RO oy T T N HAFE® oF of R TS My o)) A T & XM
T ook Hy N B m W oo o e s oo Al B o ooy W RE Y o
HHE R ROTFEW R Y TS R BNl O P
e leaw T ALY T HA R g
woom XN Tt e wEw (A = S P Sl B I B )
Mool MT W o Mmoo m ool g ol T L P E MR RS
= ‘_ﬂﬁ KO t T o L7L ‘:‘_ ZI "o — o — N ‘:L
R C I SR IO (I Ty odw ke s N
AN i SN o it %ma =T ~ ° ]Leﬂwﬁﬂﬁ%ﬂﬁiﬂ%ﬂ%
TR LT om B =T om o o Nz~ emX¥sg
]Xrﬂaﬂﬂuﬂﬂ_w‘_ﬂox LLU_HIO*‘H_AI Jllﬂet D _._._._le 17_|‘mﬁﬂ EEﬂ'ﬂﬁo‘ur‘_MﬂiLﬂﬁ
wahegeﬂeu%aﬂﬂu%zfﬂﬂﬂ FoplE T = WMWE%].MEQO#EW%ﬂ}
)] —_— 0 ) b~ 2l
@W%@ﬂ%ﬁﬂ%ﬁoﬁ%mﬁ P oo A x @W%nﬁ%%%ﬂﬁ%ﬂ_ﬂ#wﬂu%
T AEBT RN & T E = = TP TET AT oy Ao
of % X b == O R o= o Lo T £ o E x* X RO W ok T w
1 el — LS —_ —_— = T -
S ST N S i T 2 = R R R A
.oﬂoﬂﬁobl o Ul nt ﬂeﬂﬂﬁ — m éqaLE ﬂ_,_Auoﬁ_Eg_muug_ﬂoﬂ[_rm
I A S ﬂ.%%ﬂ o E_Eﬂm:mi1%&&%5%%%%
i%%%?%%@ﬂ%%ﬂ FrTw = 2% ixAdw T led.s
A i T L= R N - s Ul wm g M T AR g
Fonl e Moo B oo N R gy So Bl T M pomy dMF T T
or = s Ko 2o NN o o = - 2o R T T 2
o H < e TR I B O oo S d=_._EEmﬂ_,oVmeaLW‘_m.%Mﬂ%mﬂu%
T o W e XN e T T g QU & Lo Box X o X ooEoRR KT
il n A o —= o
o oo Z oy g BB g 2 ® ol TR =N =" g~
s M Ty dRBEREE 4 o R R O B
ToeRrTH T me ddRg STy ~Pdwilesndamgrh® e
To o wol e A RRTEAT A W - GRS T B R G Rt

s,

o]

S

)
=

191 A7t

b= 94 22 A4

The Proposed Model

Tl A At

a

fus

Remote Log Service Model
o

L

o weba 97 el AEA) e wet

e A =1 R

1.

=

o

L

L

35

[e

232 A%
fste. R} ARETel

R

L

Al
)

13

=1

k=

3]
z2olE =24

I

g7l Al

3L

=

I

o]

}

I
i

1183

bol Al2gle] 7]

e & Stk
1.2 AOP 7|

o



A Real-time Remote Logging Model for Development of Location—-Based Mobile Applications 71

W27 BaS Agstel i ol Feldolae] s =1 ;e
37} Qlo] 242 A, ofBelAold Aael e JS
Hasksh] Astel £HF 29l Aol W 944 A5 By
el Aol st W] Mgk Au| ol £ A7
Aol g 27 A%e Az HAL 93 27 FA A
o2 FY8, 2 AT 235 4 718 A6 ASiA

7_3,21

Mot
5
=%
i HU rir
SR

gHuol A=R=e)] oH/\,ﬂlEi :rL/\gg}cq Vil-ly
olMo| ZIANITE 2 FHIE
o AP 97 20 Bl A Aeach 97 2 e
A= 2R 20E B0 AU Gz FAG F Ao
A% A% FeE 715 e,
/\M]ﬂoi FAE =

-1>
o
o

:L
E
fitl
.
>
=
b
e
rlo
i
[

TurgetApphcatmn l 7[’1‘{‘3??“"” 4 Remote Log Manager
————————————————— L
i <chspec> | | [ eservices
| Log Collector | ——| Remotelog | --------=-=--=
| 1 | Borvice | hroadcastmg !
P T
pointcuts | {1 ! 4‘ i
i 1 | Z <<BroadcastReceivers>
i ; | I Remotelog | _ > Log Status
i : Processor Receiver
advice FE-+ v !
<<Activity>>
,,,,,,,, ‘,,,,,,”,- £ Socket Log Status
i | Manager Monitor
A

""" y Mobile Log Management Vv b
L.} Sarvice Model i Server Remotelog | |
i Log Monitor Socket —| Server |

| Remote Log i Manager Manger 1

-~ Server Model i [ [ 1
i |

1 |

Fig. 1. The Architecture of Remote Log Service Model
2. Mobile Log Management Service Model
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(a) Initializing
pointcut init(Paramter params)
: execution (* package..AndroidComponent.method(.)) && target (params);

(b) Unbinding
pointcut unbindService(Paramter params)
: execution (* package..AndroidComponent.method(.)) && target (params);

(c) Capturing custom logs
pointcut captureCustomLog(Parameter params)
: call (access_specifier * root_package.*.target_method(.)) && args (params);

(d) Capturing exceptions
pointcut captureException()
: call (access_specifier * root_package.. AndroidComponent.*(..)) && !within (Aspect);

Fig. 2. examples of pointcuts for Log Collector
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(a) Custom Log Advice
after(Parameter params) : captureCustomLog(params){
RemoteLogManagementService.sendLog(params);

}

(b) Exception Log Advice

after() throwing(Throwable info) : captureException() {
// Extract error logs from Throwable Info.
RemoteLogManagementService.sendLog(error_logs);

}

Fig. 3. Examples of Advices for Log Collector
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Fig. 4. Sequence Diagram of Remote Log Manager
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Table 1. Identifying information of Remote Log Manager

Fields meaning

Build.MANUFACTURER | hardware manufacturer

Build.MODEL hardware name
Build.DEVICE Android code name
Build.ID Android build no.
Build.SERIAL hardware serial number
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1. Case Study
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public LogWebsocketManager(String uri) {

try {
uri = new URI(url):

} catch (URISyntaxException e) {
e.printStackTrace():
return;

t

websocket = new WebSocketClient(uri, new Draft_17()) {

verride

public void onOpen(ServerHandshake serverHandshake) {
Log. i(TAG, “Build.WAHUFACTURER :~ + Build.WANUFACTURER):
websocket . send(Client Info. MANUFAGTURER + ~:7 + Build. WAHUFACTURER):
Log. i(TAG, “Build.WODEL :~ + Build.WODEL);
websocket . send(Client Info.HODEL + ~:~ + Bui|d.WODEL):
Log. i(TAG, “Build.DEYICE :~ + Build.DEYICE);
websocket . send(Client Info . DEYICE + ": + Build.DEYICE):
Log. i(TAG, “Build.DEYICE_ID =~ + Build.1D):
websocket .send(Client Info.DE¥ICE_ID + ~:~ + Build.1D);
Log. i(TAG, “Build.SERIAL :~ + Build SERIAL);
websocket .send(Client Info.SERIAL + ~:7 + Build.SERIAL):
Log. i(TAG, ~“opened”);
websocket .send("Hello from

t

© + Build.MAHUFACTURER + = ~ + Bulld.MODEL);

@verride
public void onMessage(String message) {
Log.i(TAG, “Received Message: ~ + message):

t

verride

public void onClose(int i, String s, boolean b) {
Log.i(TAG, "Closed ™ + s);

t

@0verride
public void onError(Exception e) {
Log.i(TAG, "Error ° + e.getMessage());
t
b
i

Fig. 5. A part of the implementations of Remote Log
Manager
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pumn: wora nandleMessage (String neasage
String identifier = mull;

Session session) throws IOException{

if (isServer) {

(smpStrings [01) . intValue() ;

tInfoValue) ;

case ClientInfo.MODEL:
tampClient. setModel (clientInfoValue) ;
break;

case ClientInfo.DEVICE
tmpClient.setDevice (clientInfovValue) 5
break;

case ClientInfo.DEVICE ID:
tmpClient. setDeviceld(cliencInfoValue) ;
break:

tInfoValue);

ecting = false:
Info.put (session.getld(),
T

tmpClient) ;

nfo.keySer()) [

£o. get{key) ) ;
1
break
]
] else |
identifier = clientInfo.get{session.getId{)).toString();
)
if (tmpClient = mull) [
synchronized (sexverMoniter) {
serverMonitor.getBasicRemote () .sendText{STring. format("s-28s - %37, identifier, messags)):

]
1
)

Fig. 6. A part of implementations of Remote Log Server
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Fig. 7. executions of the target application
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Fig. 8. The log monitor of Remote Log Server
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Fig. 9. Error logs processing

2. Evaluation and Comparison
2.1 Evaluation
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