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How the Customer
explained it

What the Project
Manager understood

How the Analyst
designed it

What the
Programmer wrote

What the Business
Consultant presented

How the Project was
documented

What Operations
installed

How the Customer
was billed

How the Solution was
supported

What theCustomer
redally needed




Lecture 4: Intro To Process

Milestones, Estimation, Planning
17-313 Fall 2023

ttttttttttttttttt



Learning Goals

Recognize the importance of process

|dentify why software development has project characteristics
Understand backlogs and user stories

Use milestones for planning and progress measurement
Understand the difficulty of measuring progress



Administrivia

Project 1 due tomorrow

® Do look closely at the guidelines (e.g., for issues, pull requests, etc) provided and follow
them accordingly.

® At this point, if you cannot successfully translate the file you have chosen, it would be
wise to proceed to complete the rest of the project, including making the pull request
and doing the written assignment. A proper understanding of the process is also a
major part of the assessment.

® For students who were successful with the implementation, it would be wise to ensure
that you have followed the guidelines around the process to ensure you get full points.

® We will give partial credit for partially correct solutions. If you are turning in a PR with a

partially correct conversion, please explicitly list in the text of the PR what you did

successfully and what issues are outstanding that you could not fix.



Project 2

e Project 2 released on the course website tomorrow.
o« Teams will be released as well.
o Extra credit: Team activity

o Create private channel on Slack
o Invite course staff to claim credit

Create a channel X Create a channel %
& team-awesome
Name
Visibility
# team-awesome 68 } O Public - anyone in 17-313 F23
Private - Only specific people

Channels are where conversations happen around a topic. Use a name that is
easy to find and understand.

Step 1of 2 Step 2 of 2 Back

Can only be viewed or joined by invitation



Outline

Software Process and why we need one
Software Process Models

Scrum

Task and progress estimation



Outline

e Software Process and why we need one
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Software Process

“The set of activities and associated results that
produce a software product” Sommerville, SE, ed. 8



How the Customer
explained it

What the Project
Manager understood

How the Analyst
designedit

What the
Programmer wrote

What the Business
Consultant presented

How the Project was
documented

What Operations
installed

How the Customer
was billed

What the Customer
really needed




How to develop software?

Discuss the software that needs to be written
Write some code

Test the code to identify the defects

Debug to find causes of defects

Fix the defects

If not done, return to step 1

o uthA W =

o=
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Addressing Inefficiencies

Productive Development
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Project
beginning
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end
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Your manager asks you to follow a process

Writing down all requirements

Require approval for all changes to requirements

Use version control for all changes

Track all reported bugs

Review requirements and code

Break down development into smaller tasks and schedule and monitor
them

Planning and conducting quality assurance

Have daily status meetings

Use Docker containers to push code between developers and operation

QN



100% . L
Addressing Inefficiencies

Percent
of Productive Development
Effort (coding, testing, making progress towards goals)
Process: Cost and Time estimates, Writing Requirements, Design,
Change Management, Quality Assurance Plan,
Development and Integration Plan
0%

Project Time Project -

beginning ST & HOURS OF MEETINGS DAY

Posted in r/ProgrammerHumor (@ reddit
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Percent
of
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0%

Project
beginning

(coding, testing, making progress towards goals)

Fighting Fires / Addressing Inefficiencies

Productive Development

Process

Project
end

Time



Example process issues

Change Control: Mid-project informal agreement to changes suggested
by customer or manager. Project scope expands 25-50%

Quality Assurance: Late detection of requirements and design issues.
Test-debug-reimplement cycle limits development of new features.
Release with known defects.

Defect Tracking: Bug reports collected informally, forgotten

System Integration: Integration of independently developed
components at the very end of the project. Interfaces out of sync.
Source Code Control: Accidentally overwritten changes, lost work.
Scheduling: When project is behind, developers are asked weekly for
new estimates.

; (D s3D



100% Fighting Fires / Addressing Inefficiencies
Hypothesis: Process

increases flexibility and
efficiency

Ideal Curve: Upfront

Percent .
of investment for later
Effort greater returns

Productive Development
(coding, testing, making progress towards goals)

0%

Project Project
beginning end



Costto
Correct

Phase Thata
Defect Is Created

Fegquirements

Architecture

Dretailed design

Constnaction

Fequirements  Architecture Dretailed Construction Mlaintenance
design

Phase That a Defect [s Corrected

Copryright 1998 Steven C. Db Connell. Reprinted with permission
from Soffware Project Servival Guide (MWicrosoft Press, 1998).



Outline

e Software Process and why we need one
> Software Process Models
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Software Process
Models



Waterfall model was the original software process

Requirements?
Design ? '
Implementation ?

Verification 2

Maintenance

Waterfall diagram CC-BY 3.0 Paulsmith99 at en.wikipedia



https://en.wikipedia.org/wiki/User:Paulsmith99
https://en.wikipedia.org/

... akin to processes pioneered in mass
manufacturing (e.g., by Ford)




US vehicle sales market share; 1961—2016

60

40

30

20

10

0 : :
1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2016

— Ford — GM Toyota



Lean production adapts to variable demand

Toyota Production System (TPS)

Build only what is needed, only when it is needed.

Use the “pull” system to avoid overproduction. (Kanban)

Stop to fix problems, to get quality right from the start (Jidoka)

Workers are multi-skilled and understand the whole process; take ownership

Taiichi Ohno

Enabling teams to have autonomy and control to change/improve quickly

Lots of software buzzwords invented recently build on these ideas

DevOps, Shift-Left

Tha Story of Lean Preduction—
Torata's Setret Weapen i the Glokal Car
Wars That Is Revolatisaizing Werld Infustey

MACHINE

THAT

CHANGED

THE
WORLD
JAMES P WOMACK,

DANIELT, JONES,
and DANIEL ROOS

See also: “The machine that changed the world” by James P Womack et al. The Free Press, 2007.



Regularly
measure and
analyze the
results.

Kaizen

cycle for
continuous
improvement

Kaizen requires identifying areas
for improvement, creating solutions
and plans for a rollout—and then
cycling through the process again
for other issues or issues that

were inadequately
addressed.

2

Encourage
solutions,
then choose
an idea.

26



AGILE METHODOLOGY




Outline

Software Process and why we need one
Software Process Models
Scrum
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Scrum

(Only a brief intro)



Elements of Scrum

Products:
Product Backlog
, Sprint Backlog
[;::::':.:] ["’ samee | process:

Sprint Planning Meeting
Daily Scrum Meeting
Sprint Retrospective
Sprint Review Meeting

2\



Backlogs

The product backlog is all the features for the product
The sprint backlog is all the features that will be worked on for that sprint.

These should be broken down into discrete tasks:

Fine-grained

Estimated

Assigned to individual team members
Acceptance criteria should be defined

User Stories are often used

- W



Kanban boards

Soil Data V1

o Exitfullscreen &}
& Backlog 13 s + Z InProgress & S + % Ready to deploy 1 7S +
+ Add column
] Collect satellite data and 19 Crawl tractor engine data 1 [Data] Soil data
deliver to farmers (John Deere)

collection scripts
Added by Sam

#68801 opened by Melinda #71001 opened by Vijay

(=) Launch Plan 19 Performance updates for
data script

Added by Sam #7101 opened by Sam

(=) Ul for accessing app on (=] User testing with farmers in
tractor screen China

Added by Vijay Added by Eddie

[E] Fix CSV rendering [=] Figure out
Added by Emily [=] Share farms’ soil moisture
data
m il m¢ Added by Eddie v
Eddic Added by Sophie

(=] File sharing permissions




Scrum Meetings

Sprint Planning Meeting

Entire Team decides together what to tackle for that sprint

Daily Scrum Meeting

Quick Meeting to touch base on:
What have | done? What am | doing next? What am | stuck on/need help?

Sprint Retrospective

Review sprint process

Sprint Review Meeting

Review Product



User Stories

Source: https://www.ﬂiCkr.Com/photOf/jakuza/2728096478



User Stories

a brief, simple requirement statement

card from the perspective of the user

ti a story is an invitation for a
Sl e o conversation

each story should have acceptance

confirmation criteria

Source: http://one80services.com/user-gtories/writing-good-user-
stories-hint-its-not-about-writing/ 5



User story cards (3'x5")

“As a [role], | want [function], so that [value]”



Exercise

During the journey

Rent a scooter when traveling
around the werld

skip

‘o
THE EAET cuT
#
;
.
” RINCON HI
,
>
vinga Suena
(0] 7 ®
- SOUTH
Scooter rental o
: . 00:40:47

Your scooter is checked
and ready to ride

I you

(4

Apple Pay




How to evaluate user story?

Tollow the INVEST nindependent
yuidelines for 4004 negotiable

woer otories!

valuable
\9 estimable
Source: http://one80services.com/user-stories/writing-good-user-
stories-hint-its-not-about-writing/ Sma”



e Schedule in any order.
e Not always possible

n independent
m negotiable

valuable

estimable
small



e Details to be negotiated during development
e Good Story captures the essence, not the details

[ independent
I negotizble

valuable

estimable
small
7 EETE



[ independent
I negotizble

valuable

estimable
small

e This story needs to have value to someone (hopefully the customer)

BN



[ independent

N ‘ negotiable

valuable

E estimable
small
testable

e Helps keep the size small
e Ensure we negotiated correctly
e “Plans are nothing, planning is everything” -Dwight D. Eisenhower



e Fiton 3x5 card

e At most two person-weeks of work (one sprint)
e Too big == unable to estimate

[ independent
I negotizble

valuable

estimable
small
7 EETE



e Ensures understanding of task
e We know when we can mark task “Done”
e Unable to test == do not understand

[T independent
I negotizble

valuable

estimable
small
7 EETE



Outline

e Software Process and why we need one
e Software Process Models

e Scrum

» Task and progress estimation

[o) >N



Time estimation

I™ JUST OUTSIDE TowWN, 50 T SHOULWD
BE THERE N FIFTEEN MINUTES.
A

ACTUALLY, ITS LOOKING

MORE LIKE SIX DAYS.
|

NO, WAIT, THIRTY SECONDS.

/

S
I

THE AUTHCR OF THE WINDOWS FILE
COPY DIALOG VISITS SOME FRIENDS.

https://xkcd.com/612/
7




Activity: Estimate Time

TaSk A: Slmple Web VerSIOn Of the Enter your answer here:
Monopoly board game with Doha
street names

Developer Team: just you

bit.ly/313-activity-estimation

Only the number of days
Task B: Bank smartphone app

Developer Team: you with a team of 4 developers,
one experienced with iPhone apps, one with
background in security

* Estimate in 8h days (20 work
days in a month, 220 per year)



https://forms.gle/SpP442zuXNAeNX9b7
https://forms.gle/SpP442zuXNAeNX9b7

Revise Time Estimate

Do you have a comparable experience to base an estimate on?
How much design do you need for each task?

Break down the task into ~5 smaller tasks and estimate them.
Revise your overall estimate if necessary



LETS SPEND THE NEXT
FOUR HOLRS REVIELWING
TrE PROTELT PLAMN

\

TWE DETAILED EVERY
RESOURCE , TASK AMND
CEFENDENCY TNTO
AN EXGUISITELY
ALLURATE ROAD MAP

IT TOOM ME TLO LWEFNS,
BUT LTS THE OMLY LAY
TO MAKE SURE WERE
MOT ASTIMG TLME

AND YOU LEFT OFF
ONE TASK , 50 ALL
THE DEPEMDEMNCLES
ARE WROMNG

B T el eliw enln g

'™ CHRANGTNG ALL
OF MY ESTIMATES TO

“TO BE DETERMINED

—u

CAM WE DO THATT

I'VE BEEN USING
BANDOM NUMDERS

N

MY TASKS ARE

TLWIO WEEKS LATE
BECAUSE T Luws
WALTIMNG FOR

YOUR TMNPUT

DON'T l..mf
WE LOm'T

DO AMTTRIMNG
UNTIL WE




SOFTWARE

Journal of Systems and Software

Volume 5, Issue 1, February 1985, Pages 49-58 -
Managing programming productivity
D.R. Jeffery, M.). Lawrence Table 5.3
Productivity by Estimation Approach
(Full Result)

EFFORT ESTIMATE AVERAGE NUMBER OF
PREPARED BY PRODUCTMITY PROJECTS
Programmer alone 8.0 19
Supervisor alone 6.6 23
Programmer & supervisor 7.8 16
Systems analyst 9.5 21

(No estimate) 12.0 24



22 8 A |

made by :codica codica.com

53






Measuring Progress?

e “I'm almost done with the app. The frontend is almost fully implemented.
The backend is fully finished except for the one stupid bug that keeps
crashing the server. | only need to find the one stupid bug, but that can

probably be done in an afternoon. We should be ready to release next
week.”



Measuring Progress?

Developer judgment: x% done
Lines of code?

Functionality?

Quality?






Milestones and deliverables make progress observable

Milestone: clear end point of a (sub)tasks

O  For project manager
O  Reports, prototypes, completed subprojects
O  "80% done" is not a suitable milestone

Deliverable: Result for customer

O Similar to milestones, but for customers
O  Reports, prototypes, completed subsystems



What you need to know

Recognize the importance of process

Main ideas of Agile/Scrum

Understand backlogs and user stories

Understand the difficulty of estimating tasks and progress
We use milestones for planning and progress measurement
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