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Hodnoceni

- Semestralni prace - 40 bodu

- Zkouskovy test - 60 bodu

- Podrobnosti na
https://edux.fit.cvut.cz/courses/BI-AND/classification/start

- Vysledné hodnoceni podle tabulky

Bodové rozmezi Slovni
hodnoceni

A 90 a vice Vybornée

B 89 — 80 Velmi dobre
C 79-70 Dobre

D 69 — 60 Uspokojivé
E 59 -50 Dostatecnée
F Méne nez 50 Nedostatecné
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Struktura prednasek a cviceni

- Jednodussi priklady na prednaskach s navaznosti na
slozitejsi ukoly na cviCeni

- Priklady a zkusenosti z praxe
- Namety na semestralni prace jsou (vétsinou) z praxe

- Soutéz ve spolupraci s Mobil.cz mobil.cz



1. prednaska

Uvod

Historie

Vlastnosti systemu

Verze systému

Moznosti vyvoje



ARM (Advanced RISC Machine)

32-bitova RISC ISA vytvorena spolecnosti ARM Holding
90% vsech 32-bit RISC procesoru je ARM (2009)

Pouzivana v mobilnich zarizenich (telefony, tablety, MP3
prehravacCe, prenosné herni konzole), pevnych discich,
routerech, navigacich apod.

Licencovani technologie vSem prednim spoleCnostem

Apple, Microsoft, Intel, LG, Sony, Nvidia, Qualcomm, Samsung,
Texas Instruments,...



ProC ARM?

Relativne jednoducha architektura
Nizka spotreba energie

Nizka cena procesoru

Mala velikost

=
LLl
o
LL]
=
o
o
_

Rozdily mezi RISC a CISC (strucne)

Maly pocet instrukci Velky poCet komplexnich instrukci
Jednotna délka instrukci Komplexni instrukce ruzné deélky
Snadngjsi implementace pipeliningu SlozitejSi vyroba

Delsi kéd KratSi kéd

|ldentické (GPR) registry Vykonani instrukce trva i vice cykll



Casova linie

- 2003

- Rijen — zaloZena spoleénost Android Inc.

- 2005
- Srpen — Google kupuje Android Inc.

- 2007
- Leden — predstaveni prvniho iPhone
- Cerven — start prodeje iPhone
- 21. fijen — vétSina zdrojovych kédu Androidu uvolnéna pod ,free”
licencemi
- 22. fijen — prvni Android zafizeni (T-Mobile G1/HTC Dream)
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Casova linie

2007

5. listopadu - predstavena Open Handset Alliance (OHA)

Uskupeni vice jak 80 spoleCnosti z oblasti
HW - ARM, Intel, Huawei, Nvidia, Texas Instruments, ...
SW - Google, eBay, ...
Vyrobcu zafizeni - LG, , Motorola, HTC, Sony Ericsson, ...
Telekomunikaci - T-Mobile, Telefonica, Vodafone, Sprint, ...

5. listopadu - predstaven Android Open Source Project (AOSP)
spravovany pod hlavickou OHA

Konkurence

Apple (10S), Microsoft + Nokia (Windows Phone), HP (webQS),
Research in Motion (BlackBerry), (Bada)
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Android Open Source Project

- Spravovany Open Handset Alliance
- Vedeny spolecnosti Google
- Volné siritelny produkt

- Hlavni cile ' '
- Vyvoj a udrzba systému Android
- Android Compatibility program

- Compatibility Definition Document (CDD)
- Compatibility Test Suite (CTS)

The goal of the Android Open Source Project is to create a successful

real-world product that improves the mobile experience for end users.
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Rozsireni platformy

- 500+ milionu aktivovanych zarizeni (leden 2013)

- 1,3+ milionu zarizeni aktivovanych kazdy den (leden
2013)

- 15 zarizeni aktivovano kazdou sekundu \

- 25 miliard stazeni z Play Store (zari 2012) &
i/
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Podil operacnich systému (2012 Q3)
- Trzni podily mobilnich operacnich systému

- Android — 75%

- i0S - 14,9%

- Blackberry — 4,3%

- Symbian — 2,3%

- Windows Phone 7/8, Windows Mobile — 2%

Zdroj: IDC
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Play Store

- Distribucni kanal pro aplikace
- Drive Android Market

- Clen rodiny Google Play

- Mobilni i webova verze

- Registraéni poplatek $25

- Statistiky
- 700+ tisic aplikaci (fijen 2012)
- Nejvétsi podil bezplatnych aplikaci — cca 70% (App Store — 35%)

- Zpenezeni aplikaci
- Nakup aplikaci mozny v cca 130+ zemich (v&etné CR)
- Prodej aplikaci vyvojafi mozny v cca 56 zemich (véetné CR)
- Reklamni systemy
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Problemy platformy

- Roztristenost
- Mnoho zafizeni (cca 300+) od spousty vyrobcu (cca 30+)
- Modifikace systému ze strany vyrobcu a operatoru
- Forward compatibility

- Patentove spory
- Mnoho zalob v nékolika odvétvich (vzhled zafizeni, technologie, ...)
- Placeni licen¢nich poplatkt (pfedevsim Microsoftu)
- Akvizice spoleCnosti Google a Motorola



Vlastnosti systemu

OS pro mobilni zarizeni
UrCeny pro mobilni telefony, tablety, TV,...
Zalozeny na Linuxu
Postaveny na platformé ARM
Postupna portace na platformu x86

Soubor zakladnich aplikaci, napr.:
Webovy prohlizeC zalozeny na Webkitu
Mapy a navigace
Spravce bézicich uloh a aplikaci
KalkulaCka, budik, galerie, hudebni prehravac,...



Vlastnosti systemu

Provazani a synchronizace nékterych aplikaci (kontakty,
galerie, kalendar, email) s Google uctem

Nutna registrace pro vstup do Play Store

Moznost zalohy dat aplikaci do cloudu

Multiplatformni vyvoj (Windows, Mac OS X, Linux (i386))

Aplikace psané v jazyku Java (vlastni knihovny postavené nad
Apache Harmony) + Google API + dalSi specifika



Pro¢ Android neni Linux?

LI "4V 4

Nejriznéjsi upravy kernelu
Vyvoj bézel drive v samostatné vétvi

Absence GNU C (glibc) knihovny

Chybi nekteré standardni linuxové prikazy a programy,
napr.: Find, Bash, Nano

Absence podpory ethernetu
Pridano v Android-x86 Project

Standardné nelze ziskat prava roota



Technicke vlastnosti

Dalvik virtual machine
Obdoba JVM

Registrove orientovany, vlastni bytekdd, JIT od verze 2.2
Spor se spolecnosti Oracle ohledne DVM a Javy

Webkit ve weboveém prohlizecCi

Speach to Text (STT), Text to Speach (TTS)

2D and 3D (OpenGL) graficke knihovny

SQLite3 databaze

Grafické formaty (JPEG, GIF, PNG, BMP)

Podpora videa (H.263, H.264 AVC, MPEG-4 SP)
Podpora audia (AAC, MP3, MIDI, Ogg Vorbis, PCM)



: Aplikace

Zabezpeceni platformy Y——

-.--. GORDON EDWARDS

Instalace aplikace
Instalacni .apk bali¢ky nebo rtzné portaly Systémové nastroje

Zabranéni prechodu telefonu do rezimu

Uzivatel(iv souhlas s instalaci ety et

Schvaleni tzv. Permissions uzivatelem refomitovory :
Beh aplikace S

Kazda vlastni DVM (sandbox rezim) ey (GPS) e

Pridéleny prostor v interni pameti a RAM Sitova komunikace

O piidéleni prostiedki se vzdy zada system  HETIEEN

Pri snaze ziskat pristup ke zdroji, k nemuz neni udélena
Permission, je vyhozena vyjimka

Neni mozné pristupovat do paméti ostatnich aplikaci
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Zabezpeceni platformy

- Moznost Sifrovani vnitfni pameti
- Device Administration
- Z&4dné API pro pfistup k SIM karté

- Content Provider
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Duvody problému se zabezpecenim

- Aplikace neprochazi zadnym schvalovacim procesem pfri
nahravani do Play Store
- Sluzba Bouncer skenujici noveé i stavajici aplikace
- Skenovani apk instalavanych mimo Play Store
- Jedno z protiopatreni — tzv. kill-switch

- Uprava vyrobce telefonu nebo operatora (3rd party apps)
- Tzv. ,rootovani“ zafrizeni

- Nepozornost uzivatele pri schvalovani Permissions a
instalace aplikaci z neznamych zdroju



Hardwarove vlastnosti

GSM, UMTS a LTE

Bluetooth

NFC

Wi-Fi vCetne Wi-Fi Direct
Miracast

Fotoaparat

GPS

USB (accessory | host mode)

Rezistivni a kapacitni displeje

Senzory (akcelometr, gyroskop, kompas, barometr,
proximity a light senzor, teplomér, mikrofon...)
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Application Layer

Mative Apps
[[cmuqs.m.w_]] [ Third-Party Apps ] [ Developer Apps J

Application Framework

' ™
- N R T S ™y
Location-Based Content Window Activity Package
Sarvices Providers Manager Manager Manager
r 5 o A i~ T r T i T
Resource
Telephomy P2F/ XMPP Notifications Views Manager
b A b, i b . b, I e, r
L S
Librarles Android Run Time
4 ™ g ™
- ~ s ) - b " i
Graphics
(OpenGL, SEL, FraeTypa) Media S5 & Webkit Androld Librarles
ks L% - h, , e, v
|
' .t |I" I i T - "il
Surface Dabvik
libe SClite Manager Virtual Machineg
b > L > . - o -
" v - v
Linux Kernel

Hardware Drivars Power Process Memory
[USB, Désplay, Bluetooth, edc ) Management Management Management




Verze (2008 - 2009)

. 2008 (Fijen)

« 2009 (unor)

« 2009 (duben)
* Cupcake
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Verze (2009 - 2010)

« 2009 (zari)
 Donut

« 2010 (leden)
* Eclair

« 2010 (kveten)
* Froyo
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Verze (2010 - 2011)

« 2010 (prosinec)
» Gingerbread

« 2011 (unor, kveten, Cervenec)
* Honeycomb

« 2011 (rijen)
* [ce Cream Sandwich
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Verze (2012 — 2013)

« 2012 (Cerven)
 Jelly Bean

« 2012 (listopad)
 Jelly Bean

« 77?77
* Key Lime Pie?
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Zastoupeni verzi k 4. 2. 2013

lce Cream Sandwich

Honeycomb Jelly Bean

— Eclair & older

Froyo

Gingerbread

Aktualni: http://developer.android.com/resources/dashboard/platform-versions.html



http://developer.android.com/resources/dashboard/platform-versions.html
http://developer.android.com/resources/dashboard/platform-versions.html
http://developer.android.com/resources/dashboard/platform-versions.html
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Kodové
Verze
oznaceni

0.2%

2.1

2.2

23-23.2

2.3.3-23.7

3.1

3.2

4.0.3-4.04

4.1

4.2

Donut
Eclair

Froyo

Gingerbread

Honeycomb

Ice Cream
Sandwich

Jelly Bean

Jelly Bean

10

12

13

15

16

17

2.2%
8.1%
0.2%
45.4%
0.3%
1.0%
29%
12.2%

1.4%

Nékteré verze OS nejsou uvedeny



Promeny prostredi

/] Ml & 8:51 Am Ml @ 8:52.am

Ll B Messaging
New message New message
Compose new message Compose new message 123, Draft
Android 8:50AM
123 123 Draft 4
Android 8: .| Android 8:50AM

Android 1.5 Android 2.2 Android 4.0
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Specifika vyvoje pro mobilni zarizeni
- Velikost displeje (rozliseni, pouzita technologie)

- Vkladani dat (SW a HW klavesnice)

- Jiny zpusob ovladani

- Pripojeni k siti (rychlost a dostupnost)

- Omezeny vypocetni vykon

- Velikost pameti (RAM i vnitrni pameét)

- Spotfeba energie



Specifika (nejenom) Androidu
Multitasking
Udrzovani stavu aplikace

Nepravidelné updaty platformy u jednotlivych vyrobcu

Lze ,nahrazovat” nejruzngjSi systémové aplikace
Seznam kontaktu, editor SMS, klavesnici atd.

Roztfisténost platformy
Ruzné vlastnosti displeju
Ruzné upravy systému od vyrobcu nebo operatoru

Nelze se spoléhat na systémové zdroje
Nesourodost uzivatelského prostredi



Android je o volbe
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Ekosystem zarizeni

Telefony — od 2 000 K¢

Tablety — od 2000 K¢

MiniPC — od 500 K¢
Televize — od 1 800/ 12 000 K¢ (“set-top” box / SmartTV)

Fotoaparaty — 13 000 KC (Samsung Galaxy Camera)

A mnohé dalsi
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Rozdily oproti I0S

05

Otevienost Uzavienost
Roztristenost Unifikovanost
Moznost volby a personalizace Pouze omezené moznosti
Permission systém Schvalovani aplikaci
Vyvojarské nast. pro vSechny OS Vyvojarské nast. pouze pro Mac OSX
Spousténi libovolné sluzby v pozadi Pouze urcité sluzby smi bézet v pozadi
Zivotni cyklus activit Ukladani stavu aplikace do paméti

Oba postupy maiji svoje klady a zapory.

Zadny neni ten dobry nebo Spatny.
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Moznosti vyvoje

- SDK
- Java
- Eclipse + ADT Plugin
- Android Virtual Device

IBNERN N
- Android Debug Bridge
- Draw 9-patch

- Hierarchy Viewer ANDROID NANDROID NOTDROID ORDROID
- Android NDK

- Nativni aplikace (C, C++)
- Web
- HTML5, CSS, PHP, JavaScript, Flash (vyvoj/stazeni ukonCeno)

- Frameworky tretich stran
- Appcelerator
- PhoneGap




Eclipse + ADT Plugin

2 Jova - ApDeroT T e T BEam—— ) .. T e ] E %

File Edit Source MNavigate Search Project Refactor Run  Window Help

r BAGE $-0 Q- BEE- @S F- F-il-mor o HXoe
[£ Package Explorer &2 E Type Hierarchy = O 4 linear_layout_Sxml &2 4| linear_layout 9.xml 4| linear_layout_6.xml a linear_layout_8.xml " = O/ 5z Outline &2
= A Li L it
= Editing config: default Any locale '| |ND Dock = ‘ |Day time '| ‘ Creata...| 4 [ Linearlayou _
o Ab TextView - pe Here
= ApiDemos - y
8 s 3.7in WVGA (Nexus One) ~ | Portrait [ Theme ~|[Andreid 233 - © EditText
G§ gen (G a [IT] LinearLayout
' Andr‘oid 233 Palette = 1, | & & = Button - "Cancel"
2 assets = & Form Widgets ) = Button - "0
& res Ab TextView
(= amm = Butten
(= drawable
= drawable-hdpi izt
(= drawable-Idpi " ToggleButton
(&= drawable-mdpi RadioButton
= drawable-nodpi Chi CheckedTextView
= layout g s
X| activity_animationxml pfnner
alarm_controllerxml 0 EditText
alarm_servicexml o AutoCompleteTextView
alert_dialog_text_entryxml “ MultiAutoCompleteTexty

alert_dialogxml
animation_L.xml
animation_2 xml

) ProgressBar

QuickContactBadge

= e = ¥ =0
animation_3.xml RadioGroup IS
animations_main_screen.xml i Property Value
appwidget_configurexml LIS Infe
appwidget_provider.xml | Composite derived false
autocomplete_Lxml || Images & Media editable true
autocomplete_2.xml L Time & Date last medified 21. dubna 2011 0:28:20
autecomplete_3.xml . linked false

|| Transitions o8 . . .
autocomplete_d.xml location C:\Users\Seal\Android\android-sd...
autocomplete_S.xml |1 Advanced 4 L name linear_layout_5.xml
autocomplete_6.xml =] Graphical Layout | =] linear_layout_5xml path /ApiDemos/res/layout/linear_layo..
baseline_1.xml - . _ size 2638 bytes
baseline 2.xml B Conscle &2 [Z1 Problems| 47 Search| ' History| Ju JUnit| &3 Progress| Fi PyUnit| 3# Call Hierarchy Wl B~ v
baseline_3.xml Andreid
baseline 4.xml [2011-05-13 15:02:46 - mhpu] Performing cz.eman.mhpu.android.activity.Splash activity launch »

[2011-05-13 15:02:46 - mhpu] Automatic Target Mode: using device "HTO6KPLOOS58"

[2011-05-13 15:02:46 - mhpu] Uploading mhpu.apk onto device 'HTO6KPLOOS58"

[2011-05-13 15:02:48 - mhpu] Installing mhpu.apk...

[2011-05-13 15:02:52 - mhpu] Success!

[2011-05-13 15:02:52 — mhpu] Starting activity cz.eman.mhpu.android.activity.S5plash on device HTO6KE
2

b 1 | [2011-05-13 15:02:52 - mhpu] ActivityManager: Starting: Intent { act=android.intent.action.MAIN cats|
uttons_1.xml o ils

baseline_6.xml
baseline_7.xml
baseline_nested_L.xml
baseline_nested_2.xml
baseline_nested_3.xml

Fl I 3 4 n 3

linear_layout_5.xml - ApiDemos/res/layout
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Dalvik Debug Monitor Server (DDMS)

2 DDMS - ApiDemos/res/layout/linear | - =@ = ]|

File Edit Mavigate Search Project Refactor Run  Window Help

N-EHE & BAE @ o4/ H-Frmera- (E]% < 50 &
B Devices 32 | 0@ 0[B2 S E 7 7 0|[B Thess =2 Heap} AllocationTmcku] i File [xplmgﬂ = (@ Emulator Control 52 =8
Name -l > Tid Status utime  stime Name n Telephony Status =
org.dayup.gtask 23352 9354 1 23715 native 55 8 main Yoice: | -| Speed: | v|
com.lookout 23416 9405 *2 23716 vmwait 2 2 HeapWorker
com.google.android.googlequickse 23475 9418 3 23717 wmwait 8 0 GC Data: | v| Latency: | v|
com.google.android.apps.mapsiNe 23503 9428 4 23718 vmwait 0 0 Signal Catcher -
com.android.vending 23536 9435 5 23719 running 2 2 IDWP iekehopiacons g
com.mhuang.ov.erclocking 23572 9437 % 23720 vmwait 5 6 Compiler Incaming number: |
com.appspot.swisscodemonkeys.ap 23608 9346 =il 7 23721 native 0 0 Binder Thread £1 @ Voice
£om.amazon venezia zen Bdas 8 23722 native 0 0 Binder Thread £2 < SMS
com.googleandroid.partnersetup 23659 9449 e
com.allsoft.gphone.app2sd 23679 9400 @ ' 1 bl
com.google.android.apps.maps:Frie 23699 9433 -
i cz.eman.mhpu.android 23715 B 9408 /8700 =| | Class Methed File
com.cyanogenmod.android.fotakill 23726 9305 -
com.google.android.voicesearch 23736 9275
andreid.process.media 23738 9413
com.googleandroidyoutube 23754 0421 Location Controls
com.google.android.apps.maps:iLoc 23780 9273 T Manual | Gpx KML
il mn J 3 * - > @ Necimal |52
i1 LogCat 52 ®©®®®‘+|§-|VDE
Log
Time pid tag Message i
05-14 00:17:37... D 2. vending [1] VendingApplication.onCreate(): Resetting ServicelLocator from app
05-14 00:17:37... D 2. dalvikvm GC_EXTERMAL_ALLOC freed 487K, 48% free 3285K/6215K, external 2130K/2137K, paused 39ms
05-14 00:17:37... D 2. ResourceType calling getConfigurations
05-14 00:17:37.. D 2. ResourceType called getConfigurations size=238
05-14 00:17:37... | 1.0 ActivityManager Displayed com.android.vending/ AssetBrowserActivity: +745ms
05-14 00:17:38... D 6... dalvikvm GC_EXPLICIT freed 85K, 64% free 3642K/7815K, external 8594K/9761K, paused 393ms
05-14 00:17:38.. D 2. dalvikvm GC_EXTERMNAL_ALLOC freed 97K, 55% free 326TK/T11K, external 4574K/4595K, paused 37ms
0514 00:17:38... | 1.0 ActivityManager Starting: Intent { act=android.intent.action.MAIN cat=[android.intent.category. HOME] flg=0x10200000 cmp=com fede.launcher/.Launcher } from pid 152
05-14 00:17:35... V. 1. InputManagerSerice Starting input on non-focused client com.android.internal view. linputMethodClient3Stub$Proxy@409b81e0 (uid=10037 pid=23536)
05-14 00:17:38... D 2. dalvikvm GC_CONCURRENT freed 536K, 45% free 3710KU6727K, external 2677K/2696K, paused Ims+5ms [
05-1400:17:39.. D 2. dalvikvm GC_EXTERMNAL_ALLOC freed 47K, 46% free 3676KIBT2TK, external 2677TK/2696K, paused 40ms
0514 00:17:40... D 2. dalvikvm GC_EXTERNAL_ALLOC freed 722K, 45% free 3967K/T175K, external 3394K/3396K, paused 46ms
05-14 00:17:40... vV 5. SeePU.Senice Adding new process com.android.vending
05-14 00:17:41.0 W 1.0 Vold Ignoring unknown switch ‘usb_connected' -
Filter:

o* Launching mhpu
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Kde hledat?

 https://edux.fit.cvut.cz/courses/BI-AND

. http://developer.android.com

- http://source.android.com

- http://stackoverflow.com/questions/tagged/android

 http://groups.qoogle.com/group/android-platform

- https://plus.google.com/u/0/108967384991768947849/

 http://www.androidsnippets.com
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