CS65/165 Smartphone Programming

Born on 23rd September 2008

Born on 9 January 2007
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my first love

The App Store is about to hit 10 billion downloads.
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some factoids




What’s in a smartphone - the hardware inside?
And, why is it such a revolutionary device?
What software runs on phones?

How to | code apps and distribute them to the
masses?

Oh, and | do | get rich... quickly.

Where is does the vision lead? End of smartphone
era!!
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The naked iPhone 3GS




Samsung Galaxy Nexus SAMSUNG

Also known as Samsung Google Galaxy Nexus 19250, Samsung Google Nexus 3

GENERAL 2GNotwork _ GSM 8501900/ 180011800 HOW OFTEN DO YOU USE EACH OF THE FOLLOWING ON YOUR SMARTPHONE?
3G Network  HSDPA 850 /900/1700/1900/2100
Announced 2011, October
Status Available. Released 2011, November
BODY Dimensions ~ 135.5x67.9x8.9 mm
Weight 135g
DISPLAY  Type Super AMOLED capacitive touchscreen, 16M colors
Size 720 x 1280 pixels, 4.65 inches (316 ppi pixel density)
Yes
Oleophobic coating =
4y Samsung Galaxy Nexus  SOUND  Alerttypes  Vibration; MP3, WAV fingtones " -
w: Opening new Loudspeaker Yes o]
doors 35mmjack  Yes x
{fy Samsung Galaxy Nexus  MEMORY ~ Cardslot No | 6
hands-on: First look Internal 16/32GB storage, 1 GB RAM 1o M
= DATA GPRS Yes [ 1)
EDGE Yes
Speed HSDPA, 21 Mbps; HSUPA, 5.76 Mbps =
WLAN WI-Fi 802.11 a/bigin, dual-band, DLNA, Wi-Fi hotspot o
Bluetooth Yes, v3.0 with A2DP
NFC Yes -
usB Yes, v2.0 microUSB (MHL) WakAY
CAMERA  Primary 5 MP, 2592x1936 pixels, autofocus, LED flash, o el
CHECK PRICE quality
» WElectronics Features Touch focus, geo-tagging, face detection i
> ;ﬁpu\ar Electronics Video Yes, 1080p@30fps, check quality it
. A:;clz(ea S Secondary  Yes, 1.3 MP; 720p@30fps video 5% |
+ Negri Electronics FEATURES OS Android OS, v4.0 (Ice Cream Sandwich)
» uSwitch (UK) Chipset I OMAP 4460
» SGBest (Singapore) cPU Dual-core 1.2 GHz Cortex-AS
GPU PowerVR SGX540 .
POPULARITY Sensors Accelerometer, gyro, proximity, compass, barometer
Daiy interest Messaging  SMS(threaded view), MMS, Email, Push Mail, IM, RSS
= 35% Browser HTML, Adobe Flash
Total hts: 1895697 Radio No
GPS Yes, with A-GPS support
VOTING RESULTS Java Yes, via Java MIDP emulator
Colors Black

Desiop

what’s your * 20 ;ﬁ; Learning to program phones

favorite app? E==rs Penc Six thematic labs (MyRuns)
2R Qo Group continuous Sensing app




MyRuns app

Built the Ul
Database (SQLite) and adapters

Maps, location (GPS) and services

Motion sensors and exercising stats

Cloud side using AppEngine

accelerometer

accelerometer

Slyglejdlely gyroscope

air quality compass

near-field m“’ barometer

proximity ,,.ﬂ.

light .\,—f< radios

microphone location

front/back cameras

gyroscope, barometer, compass




collocation nets (BlueTooth)

Group Project
Groups of 5 students -- last 2 weeks of class hopefully

Common thematic project: develop a continuous
sensing application using activity, sleep, sociability,
others -- e.g., colocation, places visited, application
usage.

Come up with the concept -- has to use sensor
streams -- develop the app, and demo it.

raw sensor extracted classification
data features inference

making sense of data




BeWell ®  Asout

Total score
2oom (5] (1m] [3m ] (6m] [1y | (Al

Overall score

s AT 18. Mar 19, ma 20. Mar

Physical activity Sociabiliy Sleep.

Physical activity

Zoom [TW] [1m| (3m| [6m| [1y | (Al

Percentile
You arein the

top 3.9% of BeWall users.

Last time data uploaded
2013 Mar 23, 23:04
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Bio + Paco

fie Diggnouth Biorhythm Project

terminer of pre
on. (Merriam-Webster)

1.0(20130323)

lartmouth.edu

[ecm 0 cvinoss]
Available Experiments

Dartmouth Biorhythms Project

The sprint and the marathon (a view form two lIvyies)

Goal: to study one dartmouth class across one term -- first time
this has been done - anywhere.

Question: understanding the lives of the typical dartmouth
undergraduate student; issues such as workload, stress, sleep,

activity, health, social support, burnout across one term

Surveys, sensor streams and self-report -- you have to carry you
Nexus-4 with you answer some questions.

Sensing is automatic and unobtrusive.

Reasons to opt in

Be part of an exciting project, make history at Dartmouth, in this
class.

Giving 10 Nexus-4 phones and Jawbones (for top users) away and
Dartmouth Biorhythm T-Shirts to all people that complete.

Use your own live streams in the group projects.

Dartmouth Biorhythm study is approved by Dartmouth
Committee Protection of Human Subjects and all data is stored
securely, protects privacy



APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Manager Yymcow)

Content
Manager

View
Providers System
Package Manager Telephony

Resource
Manager

Location
Manager

Notification
Manager

Manager
LIBRARIES ANDROID RUNTIME

Media
Surface Manager LTI SQLite Core Libraries

OpenGL | ES FreeType ‘WebKit e Mackine
e
ssL

LINUX KERNEL

g‘:nl:! Camera Driver

Flash Memory
Driver

Binder (IPC)
Driver
Keypad Driver WiFi Driver Audio

Let’s take a look at our little green

o e sofeware android architecture




