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® Push Notification
® Push vs. Pull

® XMPP

® XMPP vs. HTTP

® Android



2.1. What Is Push Notification? 'ﬁ%
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2.2. Mobile Push Notification Serviceﬁ&

® BlackBerry
— Push Email MH|AZ A|ZF (20024)
® iPhone

— iPhone OS 3.08 K Apple Push Notification Service
(APNS) X| 2l (2009 )

® Android

— Android 2.2 (Froyo)5£E{ Cloud To Device Messaging
(C2DM) X[ &L 2 g4 AH|£ o (O]F)

® Windows Phone 7
— Microsoft Push Notification Service (MPNS) X|& ol &



2.3. Push vs. Pull R

® Push Technology (Server Push)

- WA & EATRHAO[ MHOM A[ZE0] SEI0|AHE
2 Mag|s EAl HhAl

- O L- O 71

— XMPP, SMTP, HTTP Server Push (3
(HTTP Streaming), Long Polling A

B Pull Technology (Client Pull)

- SEt0|UEOAM HO|E HBE RFO| AL MHER

o (@) —
B SEHS Uhe SEfo| SAI A

— HTTP, POP3, IMAP, RSS Feeds
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2.4. XM PP (Extensible Messaging and Presence Protocol) ".ﬁ

= QIE{Y 4ol £ XY 2H0) HF Fhs3 BlAITI9L
AFEf ™ H (Presence)S AlA|7Io 2 EAlGH7| g|sH
XML 7|dlo] @ &= = 7|=
— Jabber @ E2A HFLIE[G 25) 7HE (19991)
— [ETFO|| o|sl ==} (2002H-20043)
— XMPP Standard Foundation (XSF)°| =3} 22| 9]

ol X|&X =HEb
* XMPP Extension Protocols (XEP) \!

XMPP
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2.5. XMPP vs. HTTP

4

XMPP client Service HTTP client

T=“ -q#lll'll'lﬂillll'lﬂiﬂiﬂllII++'IIII'+1-'IIII"'-'I"IIII""'I-'I-III'I"I‘* ‘III'I-#-IIII##'I‘III+1"I‘III+'I"I-III+'I-'I-III1-'I-+'IIII'I-+'I*
subscribe + ack poll + result

=10 P P— -

poll + result
poll + result
L L L —
notify message poll + payload
poll + result
poll + result

Total 2 events 7 events
3 round trips 14 round trips 11



2.6. XMPP Case Studies

" XMPPE Chst 20f0)M S 85l ZEES
— Instant Messaging (IM)
— Multi-User Chat
— Voice and Video Conferencing
— Real-time Collaboration
— Social Networking ta kQ
— Microblogging
— Lightweight Middleware |
— Content Syndication imeeb
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2.7. Android

" 2GKH|, 0S| Y HN SET=IYS =3
ol= RLi717|& _tEE%IOi _E—'-*
— GoogIeOﬂ O|sl 7}t I_T'_ QE AAD} (2008H)

— Linux A4 7|BEIo| &KX
— Dalvik Z}AHH Al T} Java A0 7|EtS| SDK X|&
— Android Market=S £5|| O =2|# 0| HY=
® Android= X3t =
— Cugcake(vl.S) - Donut(v1.6)
—> Eclair(v2.0,v2.1) - Froyo(v2.2)

- Gingerbread(v3.0) > Honeycomb(v3.5)
- Ice Cream(v4.0)
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3. A|AHI M (74 £)

Communication By /\
XML (XMPP)
® NS
L@ )

® S

May 14, 2010 Ml @ 7:02pPm
Android Client Android Clear | Push Notification

Server
7~ Hello Android!
This is a test message. 7:02 PM
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4. Z2HE 34

B A (androidpn-server)
B =20| A E (androidpn-client)
B2 O Z2]#| 0]/ (androidpn-demoapp)
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4.1. Mty

B A|H (androidpn-server)
— Java 7| JEQ3 AZMH (Spring + MINA)
- XMPP Z2 &= 7|89 XML AE2|8 [0l SAl
- 20| E B LIHE S HA|X] HEE Ee[Xt 2&
— X|= H&Z A 0.4.5 (2010.10 = Xf)
— 20| M A: GPL 2.0
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4.1. MB{ — O}7|El X

—

———

Session Auth Presence Notification
Manager Manager Manager Manager
| |
IO Stanza IQ Admin
Handler Handler Handler Console
Spring Framework MINA Jetty

Java SE 6 Runtime
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41. MH - =9 7| 2 5

IO Handler
Stanza Handler

IQ Handler

Session Manager
Auth Manager
Presence Manager
Notification Manager

Admin Console

XML Z8io| AEE[J BIO|H 2| HO|HE HETE
XMPP 7|2 E Al Et2|Ql Stanza I 22}0| A E Q}o]
a4 dis HEE

IQ Stanza O|O|H & oli4otl EfRIE H|O[HE =
%)I

=CI0[YE HZE S5 U o2 e
=CiO|QE A8 &5 & 2102 5 215 £t
SC0|HE HZA AME(Presence) HEE 2|

M O|HIEO| 2} 22I0|YUEZ Push HA|X| M&
S ctct

=C0|ES S5 &, 85 JH ZLEHE &
Push HA|X] ©& UIS 7t 22[AHE Eoi=2|#[ 0]
HE=
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MINA
Jetty
Hibernate

HSQLDB

Ant / Maven
JUnit

= F/ek HErR AT
XHHE S A7 /=M S A ASl|Z== DI (Dependency
Injection) ZAH| 0| =3 A3

|.

AtEE NIO HIERA MH Fois ?et HIEXHA =g/
BERt P 22 2SS Qo Kt LIRS M3 HE 0L

|:1|O|E1 AdEMH =2 2ot ORM (Object-Relational Mapping)

e e e

AKX HOlH ME= et AtHt Lig™ DB (MySQL 5 &
& DB ALE 7t3)

T2HE AA O Y LE =3
AtHp Seff A TR HAE Z2 P43
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4.1. AN - 2A 78

® Maven 2.0 7|8l HE| R & T 2N E
BCAEER] A4 372 =2 2-F)

— console =1 | androidpn-server-0.4.5
. alxt 22 YoiZ2| A oM £ consols

) server
) starter

« console.war /A
— server
o B &Ml T2 02 O E 2 Spring+MINAZE XMPP AMH 7+
« androidpn-server-0.4.x.jar 2/
— starter
« MH AZ E5E Z2j2 29 HE
o starter.jar 44
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A A - &A /8 (Eclipse)

= ::E androidpn-server-0.4.5 E- :—E org
-5 serverfsrcimain)java [||:||::> E‘ gdrnldtpn SEFYEF
<[ sepver/srcimainresources -E ;I:;; Aner
- serverjsrotestfiava ' B modsl
[ gapverfsrcftest/resources B service
- starterfsrc/main/java ~ER util
- console/srcimain)java EI EE o

[ consolefsrcmaingresources

-~ auth

______ . README. bk ~[J] UnautharizedException. java

IE console/srcimainwebapp EEl cader
-2 JRE System Library [jdk1.6.0] -5 handler
"E-::. Mawven Dependencies EE nek
[+ console EE‘ prESEnCE
:»?E sErver EE‘ push
[ starker EE rouker
..... (= target EE‘ SESSI0n
...... . LICEMSE. ExE |I| F'aEkEtE}iEEIZItiEII'I.ja'-.-'E
m UnauthenticatedException. java
...... lj pomm. il :

|I| AMppSeryer.java
""" . =| package.html
21



ojj 7| X| 3

org.androidpn.server.container

org.androidpn.server.dao
org.androidpn.server.dao.hibernate

org.androidpn.server.model
org.androidpn.server.service
org.androidpn.server.service.impl

org.androidpn.server.starter
org.androidpn.server.util

org.androidpn.server.xmpp

O[] S~
Data Access Object 9IE{I{O| A
Hibernate 7|8t Data Access Object 134

EL ES
DB YME|E|S #otE = Q AHN ZE
EL ES

>
<
Y
Y
R
=k
-1
rot
Mulu
=
>
o
£
°
>

o 7| K|
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ojj 7| X| 8

org.androidpn.server.xmpp

org.androidpn.server.xmpp.auth
org.androidpn.server.xmpp.handler

org.androidpn.server.xmpp.net
org.androidpn.server.xmpp.presence
org.androidpn.server.xmpp.push
org.androidpn.server.xmpp.router

org.androidpn.server.xmpp.session

S
=

XMPP AMH{ 315t A Q[ H|O|A I{7|

=

ot

AMEX 1SS HE0e 2L

XMPP StanzaZ X 2|5}7| et 245 =
o S
MINA 7|8t $hAl 2% W EQZS B

St= SeEL
XMPP2| A X} AEfM H (Presence)E X
2[ot= SEfL

SC0[QEZ FA[ HAIXE BESE XNE|

ot= A

=4l =l Stanza H|O|HE MHED H=HE
HlLj= SgA

20| E AHZA MMZ 2t2|sH7| &t
oA
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4.2. 2E}0|AHE

=2 2[0|AH E (androidpn-client)
- OEZ0|E Z51Z8 XMPP Z22|0|¢E B =
- OIS 20| #12t2E AH[AZ MB{Q} XI&H oI
SX|SIH MH{ 2L E| PushEls HA|X|E 44
— Z|E H{E H™ 0.4.5 (2010.10 34XY)
— 2t0| M A: Apache License 2.0
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4.2. 28}0|UE - O}7|EIN

: e Notification Notification
Service Notification : .
Manager Service Det.a!ls Settoln.gs
Activity Activity
Phone State Connectivity Notification o
: ) ) Notifier
Listener Receiver Receiver
XMPP Client XMPP Connection || 'Netification
. Packet
(Smack) Manager Listener i
Istener
Android OS

25



Notification Service
XMPP Manager
Connection Listener
Notification Packet
Listener

Notification Receiver

Notifier

MNHEFH O

=g L0z 8] E 2 | = Service Ec|A
XMPP Z2I0|9E HEE ZFA| EE AMHES GHZE
MEA S5, 2192 52 HY

=CfO[AEQL MH7F HA9| X[HdE FXISH| fl%t

A4 JEfE ZLIEHE
MNHEZEE Q| Notification LjjZl
SXE flgt EEEIAE +=H
MNHEEH =4 = EEZCEI|AEEl Notification 0|
AKX EEE 20 N

Notification ManagerE O| &35} =AlEl HA|X|E
AMEXHOAH SE

o
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Connectivity Receiver
Phone State Listener

Notification Details
Activity

Notification Settings
Activity

SCO[UEL NHZF AES| X|Ed= ?Ioi HEHA
JEIS ELHTF

=CO|HELQl AH7F HEQ| X|HdE= 2}l M2t7|

Ol HE &ElE 2L HE

AMNEXO A SEE HAX|S] &M S5 2tHS f|%t

Activity

ELE}OIOE | HIAIXK] =4, 22|, ls o F 529 4
2tHZ K| & Sk= Activity
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4.2. 2a}0|

Android SDK OFCEZ0|E OfE2|HO0|M L5 EEHZE
OlE 2 0|E 1.5 0|AF X| ¥
Service, NotificaitonManager, BroadcastReceiver 5 =8
API SEA AE

Smack XMPP Z22|0|AE 2}0|E 22|

Ant TZ2ME AA Ao 9 8l £33
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4.2. 2 2|0|GHE -

In
I|:|
é
m

® Eclipse 7|4} ot 20|

_I
O EI E‘—'I!EE.I ;g ) androidpr-client-0.4.5
) assets
— SIc 3 bin
- 2210|¢E 2 & Y H2 OfEE|AHOIM ) gen
~ lib =
) res
« Smack XMPP E'El'olol_'lg E|'O|EE'|E| [+ ) src
— res

« OIEZO0|E 2| Ime 8l androidpn.properties & H if A
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4.2. 2R10|HE - AA 7N (Eclipse) e

EI 15' androidpn-client-0,4.5 HEIH '3.25' E;""jrt':"'jp”
- M= e
: : onnectivityReceiver, java
-8 gen [Generated Java Files] = ¥ ]
= . m iConskants,java
[+ B, Google APIs [Android 1.5]

| Ref 4 Ubrari m Logltil.java
+...
*Bu Referenced Libraries -[J] MotificationDetailsactivicy java

L

i assels -[J] MotificationIo. java

EIE? i m MokificationIQProvider . java
= res ~[J] MotificationPacketListener . java

-l AndroidManifest, xmi
------ |E| build, properties

------ ?E build, xml

------ |E| default, properties
------ I LICENSE. bxt

------ - [2] README bt

m MotificationReceiver. java
m MokificationService, jawva
m MotificationSettingsackivity java
m Motifier, java
m PersistentConnectionListener,java
m PhonestateChangeliskener. java
m ReconnectionThread, java

m ServiceManager.java

: m smppManager.java
EI EH dermoapp
m DemoApphctivity, java

30



4.2. 2al0|HE - XIH} TYF|X| 7A e

mj7| | 2

org.androidpn.client DA EB Z210|QIE A XMPP 22}0|QE
3 OtE 20| E Service, Activity S E&t

1o
Ol

org.androidpn.demoapp HEZZ|AHO|MH SefAa
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4.3. 4|2 o =2|#o|M

B2 O Z2]|#| 0] (androidpn-demoapp)
- NEXE HE AEZ0|E Of=E2|#H 04
— S2}0|AH E 2}0|E 2 2|(androidpn-client.jar) &t

Ml & 10:37 Am

Hello Android, DemoAppActivity!
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— JDK 1.5 O|At1F Maven 2.0x ZQ

- M =23 2E B
$ mvn install
$ mvn assembly:assembly

- androidpn-server-4.5.x-bin.zip 44
= S2l0|HE
— JDK 1.5 O| A1} Ant 1.
- 22t0|QlE BE YE
$ ant build
- androidpn-client-0.4.x jar 44

7x 29
I.

34



5.2. MH X 3 8 T

sUCE MW Z2IY 0YUZip)S BN 4K
" N ClHER] 7y

— bin =1 ) androidpn-server-0,4.5
« MH A|Z AT2IE ) bin
) conf
— conf ) console
« MH 4T =td 48 M 3 lib
— console ) logs
o 4IZ2|XI 2= HlofZ2|[AO|M
— lib
. A e 25 U AT 20|23
— logs
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" A 27 M
- AN 7|2 28
« config.properties L§& =%
- DB JE 2%
o jdbc.properties 1t hibernate.cfg.xml L& £=H

= At A|E
- bin Cl2| 2|0 4% AIYES Mt A AT
— =282 (run.bat), 2|=AE(run.sh) 27 A3 EE
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5.4. SB0|UE OfZ2|H0|M Y e

EOICE2O0|E M =Z2ME J1/d
- 2 of=2|#A 0|M £ = (androidpn-demoapp)
" S2fo|HE 2to|Be{2]| 7}
— androidpn-client-0.4.x jar & & =7}
mS20|¢E &3 &84
— /res/raw/androidpn.properties 2| AH| IP T4 =7

XxmppHost=192.168.0.5
XxmppPort=5222
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5.4. 2a}o| o

B MH|A 9 Activity Se|A SE
— AndroidManifest.xm| IH{ =

<activity android:name="org.androidpn.client.NotificationDetailsActivity"
android:label="Notification Details" />

<activity android:name="org.androidpn.client.NotificationSettingsActivity"
android:label="Notification Settings" />

<service android:enabled="true"
android:name="org.androidpn.client.NotificationService"
android:label="NotificationService">
<intent-filter>
<action android:name="org.androidpn.client.NotificationService" />
</intent-filter>

</service>

38



5.4. SB0|UE OfZ2|H0|M Y e

B 3Pl0|HE AH|A A|ZXF [ E XM

— N =
— M| 2l Activity®| onCreate()0f| =7

/l Start the service
ServiceManager serviceManager = new ServiceManager(this);

serviceManager.setNotificationlcon(R.drawable.notification);
serviceManager.startService();

B Notification Settings & I E ZH/d
- HE 52| S8 O|HE =7}

I/l Show Settings Avtivity
ServiceManager.viewNotificationSettings(DemoAppActivity.this);
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[ Admin Console

& C N © locahost: 7070/index.do

Android Push Notification Admin Console

J Home H Users || Sessions H Notifications I

Welcome!

Communication By
XML (XMPP)

—= >
®

May 14, 2010 DE© 7.020m
Android Client Android Gex
7~ Hello Android!
ThNS 15 @ Dest message. 702 M

Push Notification
Server

© 2010 Androidpn
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[ Admin Cansole

- C N Olocahost: 7070/uzer do

w g A

Android Push Notification Admin Console

Home || Users || Sessions || Motifications |

Users
Online Username
- 4c33fcaldd48b4c?0b7 7odS642dc2b 77 e
0514c14ff829438c895fa95he011385c7
- d357 780fff4d43dEasc26565fd08h56

Name Email Created
2010-10-12 21:00:34
2010-10-12 20:59:36
2010-10-12 20:558:29

B 2010 Androidpn
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[ Admin Cansole

L C N O locahost: 7070/5ession.do

Android Push Notification Admin Console

| Home || Users || Sessions || Motifications |

Sessions

Username Resource Status Presence  Client IP Created

4c33feald4eh4c70b77od5642dc2b?7e  AndroidpnClient | AUTHENTICATED & Online  192.168.0.5 2010-10-12 21:00:34

d357780fff4d43d2a2c26565fd908bS6  AndroidpncClient  AUTHENTICATED & Online  192.168.0.5 2010-10-12 20:58:28

& 2010 Androidpn
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[ Admin Cansole

L C N | O locahost: 7070/notification.do

wl =g A
Android Push Notification Admin Console

| Home || Users || Sessions || Motifications |

Send Notifications

To: & all (Broadcast) © Single Device
Title: |Dokdo Island
Dokdo is a Korean island, the far east of the Korean
territory. Mo doubt! Mo gquestion! Don't mention it any
Message: more!
p:
LIRI: I

ex] http:/fwww dokdocorea, cor, geo:37. 24,131, 86, tel;111-222-332333

Subrmit |

& 2010 &ndroidpn
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Tl @ 9:21pm

October 12, 2010

7~ Dokdo Island
Dokdo is a Korean island, the far east  9:20 PM

MENU

[ T B~ B -8

=< & 4 wuw

w I < O

= = = |

=10]x]

45



October 12, 2010

Al @ 9:21 pm

Android

Notifications

7~ Dokdo Island

Dokdo is a Korean

island, the far ea

st 9:21 PM

v
W O

112 |3 ja s |6 ]7 |8 s Jo
o w [e [R |7 |v [ulr o p
A ls o [F e [n [y [k o |&
I"FFFFFFFFF
L swle |
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T~ Dokdo is a Korean island, the far east of October 12, 2010 %m 9:25 PM %ﬂ] 9:26 PM

Android Clear ~ LI L L A A

Dokdo Island

=
{~ Dokdo Island Dokdo is a Korean island, the far east
Dokdo is a Korean island, the far east  9:25 PM of the Korean territory. No doubt! No
Hello Android, DemoAppActivity! guestion! Don't mention it any more!

Ok

Motificaiton Settings S

47



AndroidpnClient

Notifications Enabled Notifications Disabled

Receive pL,ISh Messages Do not receive pUSh Messages

Sound Sound

Hello Android, DemoAppActivity! Play a sound for notifications

Vibrate Vibrate

Vibrate the phone for for notifications

Motificaiton Settings




il 8 12:01 Am FHl @ 12:02 AM
[@] http://www.dokdocor... | [

Al @ 12:10 AM
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2E B4
Database
Servlet Container
J2EE A 4l

SRV L LI

Windows XP, Linux
Java (JDK 1.5 O|Ah)
Eclipse 3.5

Ant 1.7.1, Maven 2.0.10
HSQLDB, MySQL

Jetty 6.1

Servlet 2.4, JSP 2.0

Spring 2.5, MINA 2.0, Hibernate 3.3.1, SiteMesh 2.4

, y ‘

Sprmgz.s

;/:/< PACHE ANT> .’HIBER

ApacheM/NA
_—

,,41;“,\ [f=ttngs//

Mmaven

S,
“—

Java
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2’4 Galaxy S, Android SDK Emulator
Android 1.5, 1.6, 2.1, 2.2

Java (JDK 1.5 O] &)

Eclipse 3.5

Ant 1.7.1

Smack 3.1

danNn>=0ID

,4A
/ I\ LA. }/\
( <APACHE ANT>
D
—

Java

\V 4

SMACHK
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" amEQ o] B By

— Z2}0|EQF A{H ZF SSL/TSL EO xjd ML (XMPP 2 7|Hh

— Wi-Fi, 3G, HSDPA 2 H} stASH0|| 94 X|&A 7 A
" M 3 22H0|AE AlAT B
— LCrFot Of Z2|AH 0| SAIX| 2 E3& MH|A
- QIE20|E 2| O+E EHi Y SE(0[AE X &
B Cjfot FOfof| S8 X &
— O|0|X[, C|, H|C|2 5 ZE|O|C|O HA|X] ME
— X0 w2 &= HAIX] ©ESHE 91X 7|2 H[ A(LBS) X| &
" o= AN FBLIE| Hryof 7|0]
— SourceForge, Google Code, KLDP & = Ll2| LEAA HRHL|E|

S S MEA 0 7 X F2 Y
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