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Design and Implementation of a MetaService for Improving
Object Transfer among Applications on Android Platform

Hwayeong Choe’ - Sangwon Park™

ABSTRACT

Recentl 7, smart phones based on Android platform have been widely used, and lots of applications have been developed. Data generated
from an application are frequently transferred to other applications. Therefore, a method that can easily transfer or share meta-data among
application is required. Generally meta-data created by android applications are java objects. The android platform uses clipboard, intent
and contert provider in order to transfer data among the applications. However, those ways are designed to transfer data as a record. So
these mettods have to marshall the object to a record and unmarshall the record to an object. In this paper, we designed and implemented
the MetaService which can transfer any type of object made by applications. When the MetaService is used, we can reduce complex
implementations such as clipboards and content providers and we can reduce many bugs, Therefore, we can make the applications simple
and increase productivity.
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7/ Copy EditCopy text to the ClipBoard
: private void copyToClipBoard() {
ClipboardManager clipMan = (ClipboardManager)
getSystemService(Context. CLIPBOARD_SERVICE);
clipMan.setText(string);

e

4}

// Paste ClipBoard Text to EditPaste
private void pasteFromClipBoard() {

o

6: ClipboardManager clipMan = (ClipboardManager)
getSystemService(Context. CLIPBOARD_SERVICE);

T String str = clipMan.getText();

8}
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1: ClipboardManager clipboard =
(ClipboardManager)getSystemService(Context. CLIPBOARD
_SERVICE);
2 ContentResolver cr = getContentResolver{);

// Set ClipData Info
3! ClipData clip = clipboard.getPrimaryClip(};
ClipData.Item item = clip.getltemAt{(©):
Un ur = item.getUn();

o b

6. ArrayList<Rect> arr = new ArrayList<Rect>();

7. if (Data. CONTENT_ITEM_TYPE.equals(cr.getTypeluri))) {
8 Cursor ¢ = crquery(ur, PROJECTION, null, null, null);
9. while(c.moveToNext()) {

10: if (c.moveToFirst()) {

11: x1 = c.getString(1);

12: yl = c.getString(2);

13: x2 = c.getString(3);

14: y2 = c.getString(4).

15 arr.add(new Rect(x1, v1, x2, v2);
16: }

17 t

18}
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1: MSManager msmgr =
MSManager.getMSManager(context);

Zint w = 26 int y = 20,
: Rect rect]l = new Rect(, ©, w, y);
: Rect rect? = new Rect(®, ©, w/2, v/2);

=L

. List<Rect> items = new ArrayList<Rect>();
: items.add(rect1);
* items.add(rect?)

-]l oy U

oG

: msmgr.setObject(items);
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1: MSManager msmgr =
MSManager.getMSManager{context):

2 ArrayList< Rect> arri

3 arr = {ArrayList<Rect>}msmgr.getObject(});
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5 ek dEpEl A AH 982 s 223 22 o
%EMIOW_OI geolde A8e d7] Yol F=ol:
Azgo] RFen Qolob Wk wehM sleAEAE
AIDLE A[g3to] gtezol= Aade) Aujaz SEa
A,

42 HEtMB[AE EB3P| 98t &5 WY
dEpAH| 28 B8] flEAM PERo|EY MElAR F
Eot= Ho| Wasi vgAMul2E AulEE TE3E
ol 2712171 Qi tERolmo] AlAY] Mu|AR A
Folhe g gt=Relse] 94 AMHAZ AFEE HY
o] ql}. 424X o] 2714 el disf 7]&gc

4.2.1 MEPMH[AE A A5 AulAE 23

MEtAH]2E t=RolE Al2® Mu|Ld HY F5EF
7l fldide AMul2 stub 7@ HU3 stwb Y 223
MHl2 Qe F o) 29 aidl o] Hasit UES
A Y 2ol Al2go] REF wjo] Mu|2 FEE Gt
+ SystemServerjava o] it} wepqu]AE A|lAE
MU 22 FEs] QaAMe A=ReE Add e
SystemServer.java 34& T4l 3t} SystemServer.java
goo]  wEpNu|2E  F7lely] HE ofEe 2ol
addService()& Ap&ghch

o]r i

ServiceManager.addService{ "metaservice”,
new MetaService(context));

o] A=E SystemServerjava I F718 & Q}E
2ol AY HAASZ W= AL AXd gd=Ro|
PE vgMus 538 48T £ Ao =Rl }.]
2" 55¥ AMu]AE SystemManager S48 AHSs
o 7HHEHA AL 4 Qo) aEl3 Aad" Auaz 2
o] gtadl veMu|2E (119 5 Z2o] AHEE F itk

(19 59 2] °P‘:i°l “o] A A" AHAR £23

oepA ] 28 AHEE H$- ServiceManager 2 E o] %

[Binder b;

b = ServiceManager.getService("metaservice”);
[MetaService ms = [MetaService.Stub.asInterface(b);
ms.setText("test”);

(32 5) ALY ME|2Z SE3 HEMU|2 ALZ

3to] getService2 HWEIMH|AE AL Fo QIERo|E A
28 Aujag 2 Aoz ALgo] 7hsaitt, SHA Y %
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4.2.2 MELH| 25 97 Mu|Ag AT
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f&tc} vielg e Felo|lddE R o] Mu|Azt AlEst
v EREE syl dd 23 AzZd: AHes
MSManager @5 271 g3t ol

MSManager msmgr = MSManager.getMSManager(context);
Object object = new Object():
msmgr.setObject{object)
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marshalling unmarshalling
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. setObject(Object obj)
2. if obj instance of Persistent then
3 ByteArrayOutputStream baos =
new ByteArrayQutputStream()
4:  DataOutputStream out = new DataOutputStream(dos)

out.write(PERSISTENT _SIGNITURE)
6 out.write(obj.getClass().getName())

&

Persistent p = (persistent)obj
p.write(out)
MetaServer?] setByteArray(baos.toByteArray()) 3

=il

10: else obj instance of Serializable then
11 ByteArrayOutputStream baos =
new ByteArrayQutputStream()
120 ObjectOutputStream out =
new ObjectOutputStream(baos)

13 out.write(SERIALIZABLE_SIGNITURE)
14 out.writeObject{obj)

15:  MetaServer?] setByteArray(baos.toByteArray()) &
16: end if
17 end setObject

(YD2|Z 1) MetaServiceQ| setObject(): object marshalling

el Fdslor YU A vhga vy A4S vl
EAul2old gEge sy Ade A4 0% dea
sttt

52 HlEtMH| A2 X M& dn2|F

(29 DellA B vk o] MSManagery: 23 E
MetaServer= 4 (Push)@c}. ol AFE Afsl7] 93
2EY ez dgsie vy B4 983

(d1ma]EF 1)2 setObject EFE A Z MetaServerZ
Agshe HA el A9 €9l Persistent®} Serializable
B 27HA 2 FEete Afdicl 43004 dFRY 271A
A elQlell s dEshe daEFeold. 44 AA e
AArtst). Persistent EFY}e] A= DataOutputStream
AH8-8FL Serializable EF9] A= ObjectOutputStream
AHEET. 283 ZZpe] 2EQY] ©@r] Ao AlaYyH
Abg3te] dats ZoA A9 el FAE + 4
L% (fnEF DY 4, 1284 £33 2o| ZAzhe] AlayH
712 &},
Persistent EFle] A= AM8A7} Serializable 247}
obd AME A4ss] A% EHeleg deAqHAdME
Persistent SQIE|Hol2E AFdct. (2 83 2o
Persistent A4S TE7] H8lM e Persistent ¢E Ho|AE
Faste AHgE = itk Persistent B o] AE HlolH
2EYAE 9% readd write M =S A T3}

(&ngF 2 (2 DA AANE dAvpdysis 33
of #ole gugFolt}. getObjectE TEd 3= 3}

t nle ne e

il

<<interface>>
Persistent

Persistent_SIGNATURE

read
write

yAN

PersisObject

objectName
oid
getoid
read
write

(12! 8) Persistent Interface

AA vhEd #HFA 2Ef 71E8Hd Ay
%%3to] Persistent®} Serializable 27FA AA|9] gl
TEdt 47 oE 2@ oz d$sar] ol
Efglell 4A oA 2EYS AAR EBFsor o (ae
F 209 41294 QA= Ao Al A 7} Persistent
d A5 AP el AAe] Fefx o]FE d1; H2E

2HAE @3 wol AAE At AT AA A
W2 AAE Fol g
g (e F 2)9] 1371784 2R17HA] = Serializable
Bd A9 AAHez readObjectd FEdo AHAE
gjoj Lol uhgFCh setObjects ZA4etRA st AA S

Aoz
A&
<

getObject()

MetaServer ms,

byte[] byte = ms.getByteArray()

objectType < byte2] ¢+e] SIGNITUREY 5%

el e

if objectType is Persistent then
ByteArrayInputStream bais =
new ByteArrayInputStream(byte)

7. DatalnputStream in = new DatalnputStream(bais)

8 String className = in.read()

9. Class ¢ = Class.forName(className)

10 Object obj = c.newlnstance()

11:  Persistent p = (Persistent)obj

12:  pread(in)

130 return P

=2

14: else objectType is Serializable then

150 ByteArraylnputStream bais = new
ByteArrayInputStream(byte)

16:  ObjectInputStream in = new ObjectInputStream(bais)
170 Object obj = in.readObject()

18 return Object -

19: end if

20: end getObject

(Y2|E 2) MetaService2| getObject(): object unmarshalling
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MetaServer
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o] Agstn 4 AAE setObject WIMEE A&
AAE Ag 7] 98 getObject WM =E o] &3t} 18
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< Test system performance >
*Location

Systern Laboratory

Description
Checkist
1.Web Log
2.Database benchmark
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100 2,773 0.029 0.046 6.344 0.023
1,000 25,001 0.128 0.244 69.708 0.037
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