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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
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Fig. 1. The Architecture of Remote Log Service Model
2. Mobile Log Management Service Model
wolel 20 9] Al w2 5 ol ol EeAl)
AomhWe ZaE 533 F &7 €A 53 94 21 A
Hol ks T A5, g ol slel s A%
o 2aF5 ¥ 20 79 e 238 AYshe 9
ZA 27 AYAE AR 21 £H7)E ARAE 220
Y w5 haER TAG] tA olEe Aol A
o 94 2o Bk g olZe Aol et Hsel EW*‘ﬂ
olEe el dor ek 21 £H70N $1% 218

ages A AedA Al 97A 2o Avjele] a4 g,
Selm 200 A% FE g

2.1 Log Col lector

a7 i olEg Aol AR A =gt
01%?471] 1A Ad Al S e oF I 2aE Y
gt =0 7] ofAHE RER gAdste] i Al o
A ojZ Aol e By or HEEo] 9oy Az w
A Aol A1 Qe A (join point)ol] 2. 1HEE 2
7 mEe] b Qg o ofZelAlolde WA glel 21
ol 7Hssih

fitl
M
&

N
N
rlr
fitl
I
¥
o
o
o,
ol
B
N

13 A, 22 578 ¢
A, 28la F5 @AE 95, 24 9AE 5] 8

y =
B olZgAeld 54T A AHS 4 9 AYs A% A
Fr o ATt 2713} dAE 2o £ 94 2o
gpete] Au| 2z 555 FAskE SARA AEARTE A4S

27 EE QL BT 5 gl A oldel Fastolol @

9.4 82 4BF7

:\é
n‘.
=)

ﬁxﬂ

lo,
2
[
il
10

o,

ﬁod

N

0o,

2

o

(0~

T
ftl

u

4

o

~N

o,

X

)

o

¢l onResume() &
I Ut dERej= "131’\2 2314
o] = onCreate() T onStartCommand() 283 onBind)E
Z718} Ao 2 g 4 glon, eteERolE Wil
4% onReceive0E 4T = ity 21 4 WA= 27
i of Eg|A ol ol A ALR7E A AGBAALY efel o3 W
Al 205 SR BAZEA A2 D Wase A8 A,
A F A T AY, duo] Fx v s 9 AAY 2

713}, lﬂl lgli%ﬂ R

)

o

onDestroy()
& ME‘r Flg

(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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Table 3. Comparisons of log type
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