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“Waterfall” Development Process
(aka Stage-Gate or Phase-Gate Process)

Product Design

AND

Development

Product requirements document “
— 1 i

Software architecture

Implementationf > s

\ i

“PRD” = product requirements document

Verification s | 5 B e ' . . o
P (e.g., OIDD/IPD 515)
Maintenance
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Triple Diamond Model of Design

Joes
1> ANaLysis (@)

Essentially the "concept development” portion of the waterfall/phase-gate process.

Adapted from UK Design Council “Double Diamond” model.

https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://medium.com/design-leadership-notebook/the-new-double-diamond-design-process-7c8f12d7945e



https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://medium.com/design-leadership-notebook/the-new-double-diamond-design-process-7c8f12d7945e
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Design Thinking
The design process applied to something other than visible artifacts

(e.qg., services, processes, business challenges).
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Stanford dSchool process

Hallmarks of “Design Thinking” @ @
PROTOTYPE
+ Jobs analysis -- abstracting problem deliberately
* User orientation, focus on empathy

* Observational methods

* Early prototypes

* |terative refinement
Joss

— ANALYSIS O

* Visual expression I _
J £

SOLUTION

* Culture of “yes”
Gar

* Bias for action
R\ ~ J/




99 Bowils

Something yummy to eat, on hand all the time.

[ 2 -

99bowls.com
Revision of February 22, 2018
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« Beachhead market
 Persona
 Abstraction Ladder
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What is the job to be done?

“5 Whys!!
“Abstraction Ladder”

“People don't
want to buy a
quarter-inch
drill, they want
a quarter-inch
hole.”

E

Theodore Levitt — Marketing Myopia

Clayton Christensen — Jobs-to-be-Done “theory” of innovation

Why

broader

In what way might we...

more
focused

How

provide for ourselves and our families?

increase our economic value to society?

educate ourselves?

archive information?

store books?

fasten a book shelf to the wall?

make a 6mm hole?

drive a 6mm drill bit at 1000
rpm?

connect an electric motor to a
replaceable drill bit?

convert electrical energy to
rotational mechanical energy?

% Wharton
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Jobs Analysis
What problem are we really trying to solve?

Abstraction Ladder technique

How might we...

* Increase the well being of WFH professionals?
» Improve the quality of work experience for WFH professionals?
» Create an exciting midday break for WFH professionals?

* » Provide a variety of yummy and healthy lunch options for WFH professionals?
 Deliver ready-to-eat individual soup-like meals to work-from-home professionals?
» Produce, package, and ship 12-unit cartons of frozen 500ml soup containers?

» Create an automated soup bot?

% Wharton
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» Customer research
« Kano diagram / latent needs
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“Needs” broadly defined

What attributes of the solution will result in satisfaction by the target user/customer?

Original
The "Monster Thickburger" — '
é two 1/3-pound slabs of Angus beef, , @
; four strips of bacon,
Hardees. threeslices of cheese s e
and mayonnaise on a buttered sesame seed bun. B ootein’

20% daily nutrition®

Sells alone for $5.49, $7.09 with fries and a soda.

WO sdmt)

Karl T. Ulrich



Example Needs List for a “Job to be Done” (as used in product development process)

The music player...
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plays music I like. is available anywhere.
adapts to my preferences. provides audio via conventional speakers.
* adapts to my mood. provides audio via headphones.
learns from my actions. provides audio in car.
can be used while exercising.
keeps the music fresh. integrates with my existing hardware and software.
* introduces. me to new music. “critical few” needs (N ~ 5) goes mobile without a tether.
plays music in random sequence.
accesses my entire music collection.
I let's me learn about the music. provides access to specific music forever.
let's me know what other people think of the music.
teaches me about the song, artist, label, and/or genre. maintains my privacy.
* lets me control the music. * is affordable.
allows me to specify a desired mood. is inexpensive to acquire.
allows me to listen to specific songs. is inexpensive to use.
allows me to listen to specific artists.
allows me to listen to specific genres. *  just works.
lets me skip songs | don't want to listen to.
lets me designate music that should never be played. plays music at high fidelity.
lets me reduce frequency of play of a song.
lets me increase frequency of play of a song. lets me share music with others. productbesign
allows me to predetermine a sequence of songs. lets me learn about music from others. Develabment

! lets me easily find and play music | have enjoyed previously.
plays voice/narrative.
plays video content associated with music. allows speed of play to be adjusted.
lets me access voice content easily.

Notes:
« usually 30-50 distinct needs.

“latent” needs « clustered according to similarity of need expressed. Detailed method:
(N ~1-3) « cluster headings called “primary needs” K.T. Ulrich, S.D. Eppinger, M.C. Yang
o _ P » . Product Design and Development
» maintain original “voice of customer” as much as possible. 7th Edition. MoGraw-Hill. 2019




Kano Diagram — Four Types of Needs
delight
CONCEPTUAL

4. latent needs
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Customer Satisfaction
2. linear

1. don’t care /
need

not
met at fully
a” /-f met

Extent to which need is satisfied

need

\

o musthaves An “insight” in design thinking is just a
“‘latent need”
(Why the focus on just the latent needs?)

intense dissatisfaction
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» Pulling solution from insights




Example: Insight Pulling Solution Concepts
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OBSERVATIONS: one user rinsing ground beef to
control fat content in chili, and another — following
a keto diet — buying 20% fat ground beef to reduce
fraction of calories from protein.

J'TikTok ‘ -
, Q) ForYou a eemilydharperr Emiy Harper - 2020-28
INSIGHT: a lot of people attempt to tightly control =~ e I S
the macro nutrient profile of their diet, but this is =
very difficult with take-out or prepared foods. -
©
X
@cl.,;.‘,, Introdu
What are some solution concepts pulled from this 5. ® =
i i ? & oance Uke videc
insight” o ¥ | =
R Animats

https://www.tiktok.com/@eemilydharperr/video/6904008629146356994



https://www.tiktok.com/@eemilydharperr/video/6904008629146356994

" 1/4
Soup Bot Base Recipes

* Typical constraints
* Gluten free
* No peanuts
* Nocilantro
* Vegetarian

* Hearty beef

* Chicken noodle
* Tomato

* Creamof X

* Macro nutrient preferences ¢ Chili
 Total calories * Black bean
* Carbohydrate grams/% e Chowder

* Protein grams/%
* Fatgrams/%
* Flavor profile
* Spiciness (1-5)
* Saltiness (1-5)

For example:
Custom Chili

Base includes tomato, mirepoix, garlic, chili powder.

Create macro profile by adding these items:
* Pre-cooked [impossible burger, ground beef, ground turkey]
* Pre-cooked [black beans, chickpeas, navy beans, corn]
* OQOlive oil

* Salt

* Red pepper

* [Cilantro, Scallion]

* Sides [tortilla chip, sour cream, guacamole]



Logistics Concept

* “soup bot” uses bases plus add-ins to create profile.
» Cold-chain shipping using curbside recyclable Temperpack carton.
* Rigid microwavable deli containers or poly pouches.
+ Carton ~ 12" x 12" x 12", 14 Ibs. gross shipment weight.
» Ifinclude at least 2-4 frozen containers, then do not need additional ice pack in
package.
+ Could have some staple items that are always frozen (e.g., soup stock,
marinara sauce).
+ Some items might be best provided only fresh (e.g., salsa).
* Number of required frozen items determined by transit time and season.

Te Pack
n~ TemperPac

18



Agile



“Mythical Man Month” (c1975)
Brooks’ Law: "Adding [staff] to a late software project makes it later.”

(...because coordination requirements scale as n®)

th

mythical
“\ﬂl\‘“\ﬂl\tl\ Brooks’ solution:
* Formal documents
* Realistic estimates
* Constant communication
« “Surgical team” of coders
« Code freeze and versioning

Essays on Software Engineering

Frederick P. Brooks, Jr. https://en.wikipedia.org/wiki/The Mythical Man-Month

% Wharton
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https://en.wikipedia.org/wiki/The_Mythical_Man-Month

“Spiral Model”
(Barry Boehm, 1986)

1.Determine
objectives

Review

A Cumulative cost

Progress 2. Identify and

/—ﬂ resolve risks

plan

Requirements Operational
Prototype 1\ Prototype 2| prototype

4. Plan the
next iteration

https://en.wikipedia.org/wiki/Spiral_model
Ref also “daily build” ¢1990

Release

Conceptof | Concept of
operation requirements
Requirements

Development | Verification
plan

Test plan | Verification

Detailed

& Validation

& Validation

Implementation

3. Development
and Test

% Wharton
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The Agile Manifesto (2001)

®

https://agilemanifesto.org/

agilemanifesto.org

Manifesto for Agile Software Development

We are uncovering better ways of developing
software by doing it and helping others do it.
Through this work we have come to value:
Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That is, while there is value in the items on
the right, we value the items on the left more.

Kent Beck James Grenning  Robert C. Martin
Mike Beedle Jim Highsmith Steve Mellor
Arie van Bennekum Andrew Hunt Ken Schwaber
Alistair Cockburn Ron Jeffries Jeff Sutherland
Ward Cunningham Jon Kern Dave Thomas
Martin Fowler Brian Marick
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https://agilemanifesto.org/

Agile Manifesto - Principles

1. Our highest priority is to satisfy the customer through early and continuous delivery of valuable software.

% Wharton

2. Welcome changing requirements, even late in development. Agile processes harness change for the
customer's competitive advantage.

3. Deliver working software frequently, from a couple of weeks to a couple of months, with a preference
to the shorter timescale.

4. Business people and developers must work together daily throughout the project.

5. Build projects around motivated individuals. Give them the environment and support they need, and trust them
to get the job done.

6. The most efficient and effective method of conveying information to and within a development team is face-to-
face conversation.

7. Working software is the primary measure of progress.
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8. Agile processes promote sustainable development. The sponsors, developers, and users should be
able to maintain a constant pace indefinitely.

9. Continuous attention to technical excellence and good design enhances agility.
10. Simplicity--the art of maximizing the amount of work not done--is essential.
11.The best architectures, requirements, and designs emerge from self-organizing teams.

12. At regular intervals, the team reflects on how to become more effective, then tunes and adjusts its
behavior accordingly.




Photo: http://commons.wikimedia.org/wiki/File:M%C3%A91%C3%A9e_st_ASM_clermont.jpg



Agile Development (“Scrum” version)

SCRUM FRAMEWORK

Sprint
Retrospective

(p

Scrum
Product Master
Manager
Product Sprint
Backlog Backlog

! Scrum Tea®™

"stories”
1-4 week sprints

References https://en.wikipedia.org/wiki/Agile software development
https://www.scrum.org/

=
O
o
=
<
=
=
1<



https://en.wikipedia.org/wiki/Agile_software_development
https://www.scrum.org/

Agile — Scrum Stories

% Wharton

Describe functions, jobs, and user needs in terms of stories about the user.
Examples:

« As a user, | can backup my entire hard drive. [Complex stories are called epics.]

» As a power user, | can specify files or folders to backup based on file size, date created and date
modified.

« As auser, | can indicate folders not to backup so that my backup drive isn't filled up with things |
don't need saved.
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Product
Manager

"stories”
1-4 weeKk sprints

MORE:
https://www.mountaingoatsoftware.com/aqgile/user-stories



https://www.mountaingoatsoftware.com/agile/user-stories

PRD & Agile
* Not really either/or.

« Many tools for PRDs use “stories” and other key concepts from agile.

Adding Two-factor Authentication

Targetrelesse  Encof G3 2018

M - Addng g Google

™ PROGRESS.
Document status  UNDER REVIEW
st e
Designer ®Desgrer
Developers @soM

@50€ 1, @SOE 2, @SOE 3
oA

®0A ), 8QA2

Goals

Offer chents and Users the 050N 10 add an additonal layer of security when accessing ther accounts through@ID portals

|
i
5
1
H
i
§
{

& marketng campaign 1
Oftor a cloar recovery path for users that 10se access 10 Teir device

Background
v»wmmmm-m adopted by ge nlogy - on-an,
COme 10 expact Som businesses. Her umn-u-rv-u per we add s

mhﬁﬁwﬁhﬂm“lwlm I\NMUWMMW“MHW we should
Consider making 2FA & mandatory part of the SKgn-up process

2FA roquires Users 1o have access 1 an adIBONK Kanifer beyond Usemame and password. When & user enabies 2FA Broush Google
Authericator. & personal key is created as an identier for the device used. From there on, Users with 2FA enabled wil need ther usermame.
PasSWOrd, and Gevice in OrGe 10 10g In. Wkie this In Rsel serves &5 & liyer of sacurty, P Google Authentcatcr a2p alo ITOdCes & tme
Variabla: each code geewrated is ony valkd for 30 seconds.

Assumptions
* Customers wi Use 2FA when Mey 100 i Trough mobile, web, and Geskiop porals

* Users 90 not need a Google Account 10 use Googhe
© Al Gevices wih Google Authenicator instaled wil use NTP for clock syncronization

User Types

The option 1o enable 2F A wil be availabie to i Users with an account. As such, 10 SeSNcHon will be made batwoen ilerent user types.

Use Cases

o Dokow, Consider Pt users may POuUGh Our mobile A0, IVOUGH Cur Web, OF through out
and UX may afier ty and features and e
expenence shoud be seamiess 1o the end user (L., Al Inegrased as & native fessare)

Requirements

The below requiremonts use the MoSCOW method of priontizaton; from groatest 10 loast importance: Must hive, Should have, Could have, Won
have

™ User Story Importance  Notes
1 Google Developer: | need 1o design and implement tramewark 1 interact i e Google Must have @025 Goog
300 ShOUAd De abie 10 Qenerale secrets. Qenerate Cooes.
implementation valdate cooes, and Gspkay & OR code 1 taciilate quiker 2F A enating I0-31). o Aushenticator
For y codes gee sy - (Le., cannot be DONE
mmnmmmmmnwuwmw
session should be kmited.
2 WA User: I'm a bt of & security novice, though | recognize its importance. It would be realy Coukd have @026 2FA
Onboarding el If your 00 O websile walked me IOUQh the proCess of enatiing 2FA and sefting up
Google Authenticalorn on my device.
TO DO
3 2FAIndicator  User: | rocognize the kmporance of securing my accourt and sifce fmy company Lses Jumio  Must have @033 2FA

thmmm(nmmﬂ»mmm-um«m
Faxpect & Chodr INdicalor of whewr of N0l 2F A 1§ enatéed, and the option 1 erble 2FA # it
5 ot cummently enabled. | would expect this feaflre 10 exist in T same tab mmy other

100k,

Indicator TO DO

4 2FAGnabling  User: | wand e fastost and simplest way o enatilo 2F A. The Google Authenticalor agp Mt have @P031- 2FA
allows me the opton 10 use a QR code 1 connect my device with my accourds on other
websties. Some websies requined me 1o manually iype in an identifer inko the ago on my Enabling
phone - | must have gotien & wiong three times before It fnally went fvough. Using the IN PROGRESS
CAMENR 0N My PHONe 1S MuCH easier and taster
5 2FADIsabiing  User: st my phone and need 1o enabie 2 A on @ new device. |'ve akroady instalied Google  Must have ®027- 2%A
on my new a0 would W sporarty 2FA 50 Tt | can set it !
upagein Disabling | TO DO
6 2FALogin Usar: Now Bl | harve enatied 2FA, | expect ihe Kogi procoss 10 promot o Ihe code bom — Must have @030 2FA
the Authenticator Gevice.
Google app on my 050
7 Access User: My Google account was hacked nfo and Google support s ume o hep  Must have @028~ Acce
Recovery W e AulenScaion 500 | feed anoiher way 10 fecover sccess 1o my! account as &
last resort! Since this is my last resart, | Jon expect ihis 1o be an easy o convenient task. 88 Recovery
TO DO
o wnepp PM: | wank an ongagie way 10 Jet customars know about o naw 2F A Toakure and we have  Shoukd have ®0.32. Inap
Wakihrough gotien best reach Trough Mhese fypes of feature tutorials. This should briefly
exptan the Seatro. how 10 onatie It and en ovoriay graghecs on the landng page % e p Walkthrough
Lrsers ety where e featre & located The wakhrough soukd only be vestle the trt T0 DO

time & user logs in afler

User interaction and design

2FA Enabling: @D oo0s 1 the Security tad on her "My Account” page ater logging in. She identifies tat 2F A is not enabled and clicks on
the indicator 10 begin the enabling process. A pop-up briefly explaing what 2FA is and that the Google Authenticalor app will need 10 be installed
on their mobile device Yommmnwm-uamnmhmmdm: she is already logged in. A OR code
s displayed 10 be read by the Google app. Al the device account, she is prompied 10 enter
ummdmmwwmum-u-m-mmmm I unsuccesshd, addtional text indicates that
the code dd not work If successhul, the pop up displays & message confirming that 2FA is enable and the indicator in the Security tab shoukd also
refioct that 2FA s enabled

Here is an example of what the enabled feature could look ke n the Security tab

https://www.reddit.com/r/ProductManagement/comments/95wO0rl/a sample prd product requirements document

made/



https://www.reddit.com/r/ProductManagement/comments/95w0rl/a_sample_prd_product_requirements_document_i_made/
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Kanban version of Ag ile Many other versions in use, including “scrumban”

% Wharton

Pool of Feature Feature User Story User Story User Story Feature Deli d
Ideas Preparation Selected Identified Preparation Development Acceptance glivere

o[ 0> [ L ® 0, . ® —
431 Progress Ready Progress £3¢Y | Pprogress
] — — - - . 294
Epic 60202 : 3
602
Epic
302
Epic
335

Epic

Discarded 512

Epic Epic

511 213
Epic
221

Policy Policy Policy Policy Policy

Business case showing Selection at Small, well- As per Risk assessed per
value, cost of delay, Replenishment understood, “Definition of Continuous Deploy-

size estimate and meeting chaired by testable, agreed Done” (see...) ment policy (see...
design outline. Product Director. with PD & Team

602-06
602-04
Story
303-05
2y
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https://en.wikipedia.org/wiki/Kanban (development)



https://en.wikipedia.org/wiki/Kanban_(development)

% Wharton

What characteristics or approaches are likely to be most effective for non-technical
product managers to work with agile developers?
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Zero-to-one phase vs.

Tuningiohase
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Elements of the “Concept” for Web-Based Products and Services

= Job to be done — core functionality
(e.q., retail goods, provide credit scores, index information...)

= Platform (e.g., desktop, mobile, watch, other device)

= Format or delivery mechanism
(e.g., sms, email, app, web site)

= Central use metaphor (e.g., search, radio station, desktop,
newspaper, card deck)

= Key modes (e.g., “ratings mode” and “recommend mode”)

= Unique “hook” or feature (e.g., “music genome” project)

= Key benefits delivered by concept (e.g., “no late fees”)

For digital products, concepts usually
= Basic business model (e.g., subscription, commission, represented by “screens”
advertising, referrals, fee for transaction) Urich

32



Modular vs. Integral Architectures

Shimano brake
and shift lever
system

modular integral

SOURCE:
Karl T. Ulrich, Design: Creation of Artifacts in Society. http://ulrichbook.org/
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http://ulrichbook.org/

(Podcasts with Blake Scholl,
founder and CEO, in modules)

% Wharton
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BAIN & COMPANY (9

Bain Book

Doing Agile Right

By Darrell Rigby, Sarah Elk, Steve Berez

Now Available!

Overview ~ Perspectives ~

w)

)O ;
=
Q

>
i

10—
-:_f:-'G)-nz—
=

_’

psources v Subscribe

Consulting Services Vector™ Insights About Careers

Agile has the power to transform work—but only if it's implemented the right
way.

For decades, business leaders have been painfully aware of the huge chasm between
their aspiration for a nimble, flexible enterprise and the reality of silos, sluggishness,
and frustrated innovation. Today, Agile is being hailed as the essential bridge across
that chasm. Agile, say its enthusiasts, can transform your company, catapulting you to
the head of the pack.

Not so fast. In this clear-eyed and indispensable book, Bain & Company thought
leader and HBR author Darrell Rigby and colleagues Sarah EIk and Steve Berez
provide a much needed reality check. They dispel the myths and misconceptions that
have accompanied Agile's growth—the idea that it can reshape your organization all

at once. for instance. or that it should be used in everv function and for all tvpes of

% Wharton
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% Wharton

Where might agile methods be applied effectively in managerial life outside of
product/software development?
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