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Cloud-based Mobile Software Systems



Mobile Augmented Reality



Mobile Augmented Reality

• For more info and demos: http://www.cloudpoint.io/



Mobile Security



Ziiio – Indoor Navigation System

• Indoor Navigation System
• http://zii.io
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ZynBit – Email Tracking

• http://zynbit.com



Emolance – Stress Management

• http://emolance.com



CS Education for K-12



SoftCom Lab

Software Engineering, Cloud and Mobile Computing Lab

http://softcom.io
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Summary of My Research Area

Software Engineering -
Model-Driven Engineering/ 

End-User Programming

My work focuses on using modeling, optimization, automation & cloud 
services to deal with the complexity of domain-specific problems.

Cloud Computing –
Optimization/Application

Mobile Computing –
Augmented 

Reality/Any Cool 
Applications



Software Industry in 2017



iPhone 8 & X



Android 8.0 – Oreo & Pixel 2



Amazon Echo & Amazon Go



AI & Machine Learning



Fast Growing Software Industry

• NASDAQ Composite



Fast Growing Software Industry



Uber - $1.2 Billion Raise



Cloudera - $4 Billion Valuation



Airbnb - $10 billion Valuation



SnapChat IPO



Startup Accelerators



Software Job Market

U.S. Bureau of Labor Statistics predicts that
computing will be one of the fastest-growing
U.S. job markets in science, technology,
engineering, and mathematics (STEM) for the
foreseeable future



Software Job Market



Fun Place to Work



What is SE?



Basic Definitions of SE
¿ �Software engineering is a discipline whose aim is the

production of fault-free software, delivered on time and
within budget, which satisfies the users needs.� –
[Schach]

¿ � (1) The application of a systematic, disciplined,
quantifiable approach to the development, operation, and
maintenance of software; that is, the application of
engineering to software. (2) The study of approaches as
in (1).� [IEEE Computer Society]



Why is SE so important?



Poor Engineering Leads to Ad-hoc Structures

¿ Winchester Mystery House
¿ The result of continuous

building without any thought
toward design

¿ Result:
¿ Stairs leading to ceiling
¿ Windows in the middle of

room
¿ Doors opening to wall
¿ Non-intuitive floor plan



Poor Engineering Leads to Ad-hoc Structures

¿ The result of continuous building without any thought toward
design

¿ Problems:
¿ How would you maintain this if something went wrong?
¿ How would you extend this to add more connections or

features?



Poor Engineering Has Disastrous Consequences

Tacoma Narrows Bridge (July 1, 1940)

Aerodynamic phenomena in suspension bridges
were not adequately understood in the profession
nor had they been addressed in this design. New
research was necessary to understand and predict
these forces.

The remains, located on the bottom of the Sound,
are a permanent record of man's capacity to build
structures without fully understanding the
implications of the design.



Poor Engineering Has Disastrous Consequences

$7 Billion Fire Works – One Bug, One Crash

On 4 June 1996, the maiden flight of the Ariane 5
launcher ended in a failure. Only about 40 seconds
after initiation of the flight sequence, at an altitude of
about 3700 m, the launcher veered off its flight path,
broke up and exploded.

The failure of the Ariane 501 was caused by the
complete loss of guidance and attitude information
37 seconds after start of the main engine ignition
sequence (30 seconds after lift-off). This loss of
information was due to specification and design
errors in the software of the inertial reference
system.



Poor Engineering Has Disastrous Consequences

$7 Billion Fire Works – One Bug, One Crash

On 4 June 1996, the maiden flight of the Ariane 5
launcher ended in a failure. Only about 40 seconds
after initiation of the flight sequence, at an altitude of
about 3700 m, the launcher veered off its flight path,
broke up and exploded.

The failure of the Ariane 501 was caused by the
complete loss of guidance and attitude information
37 seconds after start of the main engine ignition
sequence (30 seconds after lift-off). This loss of
information was due to specification and design
errors in the software of the inertial reference
system.

�The internal SRI software exception was caused during execution
of a data conversion from 64-bit floating point to 16-bit signed
integer value. The floating point number which was converted had a
value greater than what could be represented by a 16-bit signed
integer. This resulted in an Operand Error. The data conversion
instructions (in Ada code) were not protected from causing an
Operand Error, although other conversions of comparable variables
in the same place in the code were protected.�



healthcare.gov

¿ Estimates that the overall cost for building the website had reached over
$500 million by October 2013

¿ Only 1% of people managed to successfully enroll with the site in its first
week of operation

¿ "There's no sugar coating: the website has been too slow, people have
been getting stuck during the application process and I think it's fair to say
that nobody's more frustrated by that than I am."



What’s SE in Practice?



A Typical Software Development Cycle

2011/9 Kindle Fire 2012/9 Kindle Fire HD 2014/6 Fire Phone

Silk Browser 1.0 Silk Browser 2.0 Silk Browser 3.0



Collect the Requirements

• Make it faster
• Private browsing mode
• Reading mode
• Trending web pages
• Easy to share/save pages
• Cooler UI
• … …



Prioritize and Finalize the Features
• Make it faster
• Reading mode
• Trending web pages
• Easy to share/save pages
• Cooler UI
• Private browsing mode
• … …

Team Meeting (Business)



Dev Planning Meeting

• Make it faster
• Reading mode
• Trending web pages
• Easy to share/save pages
• Cooler UI
• Private browsing mode
• … …

Agile Development



Make the Code Change

• Design • Implementation

• Testing
• Code Review



Make the Change Available to Customers

• Build & Deploy• Push the Change



Track the Development Progress

• Daily Scrum

• Sprint Meeting



Product Release



n Monitoring n Maintenance

n Next Release

No Ending – A Lot More To Do

n Bug Fixes



About CS480



Goals
¿ Be ready for a Software Engineer

¿ Learn the right skills
¿ Gain practical experiences
¿ Help you get the job



Your Resume



Hands-on Experience

SE Practice

Requirements Analysis

Design

Coding

Version Control 

Code Review

Build

Deployment

Maintenance



Your Resume



Course Project – Things to Know
¿ Java (Recommended)
¿ Web Services (Helpful to know)

¿ HTTP
¿ Java Servlet
¿ Spring Framework

¿ http://spring.io/

¿ Spring Boot
¿ http://projects.spring.io/spring-boot/

¿ MOOC Course
¿ Programming Cloud Services for Android Handheld Systems
¿ https://class.coursera.org/mobilecloud-001



TODO

¿ Form a team ASAP!
¿ Think about a cool project idea


