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What is the goal of 
software development ?



Provide Value to the Customer



https://hbr.org/2016/09/know-your-customers-jobs-to-be-done



Let’s build Instagram



If we want to provide 
value to the customer, 
how do we “break down” 
a project 

?



User Story
An informal, general explanation of a 
software feature written from the 
perspective of the end user [...] to 
articulate how a software feature will 
provide value to the customer.

https://www.atlassian.com/agile/project-management/user-stories



User Story != Feature



User Story == A Goal



As a [persona], I [want 
to], [so that].



As a new user, I want to 
create an account, so 
that I can share my 
photos.



As a user, I want to 
upload a photo, so that I 
can share it.



As a user, I want to 
apply a filter to my 
photo, so that it looks 
good.



Task
Some piece of work that needs to 
done that doesn’t directly provide 
value to the customer.

https://www.atlassian.com/agile/project-management/user-stories



Setup ImageMagick on 
server to resize images.

https://imagemagick.org/index.php


How should we decide 
what to work on ?



Waterfall
Waterfall project management maps 
out a project into distinct, sequential 
phases, with each new phase 
beginning only when the previous one 
has been completed. 

https://www.wrike.com/project-management-guide/faq/what-is-waterfall-project-management/



Plan

Design

Launch

Measure



Agile
Agile is an iterative approach to project 
management and software … Instead 
of betting everything on a "big bang" 
launch, an agile team delivers work in 
small, but consumable, increments.

https://www.atlassian.com/agile
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https://www.scrum.org/resources/blog/scrum-myths-scrum-conflicts-fixed-dates
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Prioritization
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Prioritization
The product owner is responsible for the order
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If scope is what is 
variable, how do we 
know what we can 
achieve

?



Estimation
The process by which the team 
assigns an estimate of complexity to a 
particular story.



Story Points
An estimate of complexity, level of 
effort, for a particular story. 



Fibonacci
1, 2, 3, 5, 8, 13, …

T-Shirt Sizes
XS, S, M, L, XL



As a user, I want to 
upload a photo, so that I 
can share it.



Story Points != Time



Story Points == Effort



How do we ensure the 
product is moving 
forward ?



Sprints
A sprint is a short, time-boxed period 
when a scrum team works to complete 
a set amount of work.

https://www.atlassian.com/agile/scrum/sprints



Kanban Board
A kanban board is an agile project 
management tool designed to help 
visualize work, limit work-in-progress, 
and maximize efficiency (or flow)



https://en.wikipedia.org/wiki/Kanban_board





The throughput of a 
system is constrained by 
the slowest part of a 
system.



How do we ensure the 
story is implemented 
correctly ?



As a user, I want to 
upload a photo, so that I 
can share it.



Test Driven Development



Unit Tests
A unit test is a way of testing a unit - 
the smallest piece of code that can be 
logically isolated in a system.

https://smartbear.com/learn/automated-testing/what-is-unit-testing/



User can see file submission form.
User can submit file to server.
Server returns error if no file provided.
Server returns error if file is not an image.
File can be saved to the cloud.



Integration Tests
Integration tests determine if 
independently developed units of 
software work correctly when they are 
connected to each other.

https://martinfowler.com/bliki/IntegrationTest.html



https://me.me/i/unittests-passing-nointegrationitests-unit-tests-passing-no-integration-tests-53c8003af57f45e4be46960b62cf6627



Given a logged in user,
When they successfully upload an image,
Then they are redirected to the image.

Given a logged in user,
When they provided a file that is not an image,
Then they see an error on the form.



Behavior Driven Development
BDD uses human-readable 
descriptions of software user 
requirements as the basis for software 
tests.

https://medium.com/javascript-scene/behavior-driven-development-bdd-and-functional-testing-62084ad7f1f2



How should we release 
this to the server ?



Continuous Integration
the practice of merging all developers' 
working copies to a shared mainline 
(several times a day).

https://en.wikipedia.org/wiki/Continuous_integration



















Continuous Deployment
[Practice in which] software 
functionalities are delivered frequently 
through automated deployments

https://en.wikipedia.org/wiki/Continuous_deployment



Continuous Delivery
[Practice in which] software 
functionalities are [...] frequently 
delivered and deemed to be potentially 
capable of being deployed but are 
actually not deployed.

https://en.wikipedia.org/wiki/Continuous_deployment



What should we do if 
something goes wrong 
after we release ?



https://www.monkeyuser.com/2017/hotfix/



Congratulations! 

You just went through 
the Software 
Development Life Cycle.



PLAN1

DESIGN2

BUILD3

TEST4

RELEASE5

MEASURE6

Software Development Life Cycle
(SDLC)
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Wash, Rinse, and Repeat



So, what is software 
engineering ?



CS != Software Engineering



SHORTEST PATHS

https://i.stack.imgur.com/91KjB.png



Computer science
involves the study of or the 
practice of computation, 
automation, and information

https://en.wikipedia.org/wiki/Computer_science



NAVIGATION

maps.google.com



Software Engineering
The application of a systematic, 
disciplined, quantifiable approach to 
the development, operation, and 
maintenance of software; that is, the 
application of engineering to software.

https://www.castsoftware.com/glossary/what-is-software-engineering-definition-types-of-basics-introduction


