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KJ Steps

State the theme as a question.

Gather facts that answer the theme question; write in BLACK.
Assemble the facts; reduce them to the key 20-30, if necessary.
(Team) Understand each fact and scrub its language for clarity.

Group the facts that really belong together, with a maximum of three in each group (lone
wolves acceptable).

Title the groups in RED. Use complete sentences and follow abstraction “is-a” rules.
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Encapsulate lower level facts under the RED titles.

8. Group the RED titles (maximum of three together) and any lone wolves that really belong
together.

9. Title the groups in BLUE.
10. Encapsulate the RED groups under BLUE titles.

11.Arrange the BLUE titles and any remaining RED or lone wolf items to describe cause and
effect relationships. Use arrow and opposition symbols.

12.(Not always done on Context KJ)
a. Vote on the most important RED-level groups or lone wolves.
b. Write a conclusion statement in RED in on the upper right side.
13.Sign and date the KJ.

WHAT ARE OUR KEY PROBLEMS SERVICE STAFE RESOURCES GLITCHES IN OUR ADMIN
SERVING THE CHANGING NEEDS PROCESSES HAVE
ARE STRETCHED THINNER TROUBLED CUSTOMERS
OF BUSINESS CUSTOMERS? THAN EVER
— ~
DEMAND FOR SPEEDIER EMPLOYEES MAY
THE STAFF BEBUCKLING \ VARIABILITY IN CORPORATE
SERVICE HAS STRESSED OUR I\ / EXPERIENCE UNDER INCREASE HE RESERVATION FINANGIAL \
CAPABILITY TO DELIVER FEVECLS PRee SYSTEM HAS SERVICES HAS
AR DECLINING CONFUSED RAISED
CLIENTS
[ ‘ FRONT DESK THE EMPLOYEE COMELAINED
CUSTOMERS IN THE TURNOVER IS UP SURV EY
EXPECT FASTER RESTAURANT VB CYERIAST IDERITIAIED, NS s
= YEAR BURNOUT AS THE QUOTES A ROOMAT CONFERENCE
ACCESS TO BUSINESS L " FACTOR MOST $109 WHILE OUR 800 CUSTOMER
INFORMATION IN PEOPLE WANT MOST NEW HIRES INCREASED OVER NUMBER MAY OFFER COMPLAINED ABOUT
OUR SYSTEM IT ‘NOW' OR ARE PUT ON DUTY LAST YEAR ITAT $99 RECEN ING TWO
THEY ARE GONE VERY DIFFERENT
DELAYS DURING COMPLETING ALL THREE WAITERS OUR DATABASE INVOICES FOR THE
RESERVATIONS 30% OF STANDARD QUIT THE SAME Dggf%fg(?}("—églkgf SAME EVENT
INQUIRIES RESTAURANT TRAINING DAY - CITING
RESULTS IN SUGGESTION ‘UNFAIR WORK ROOMS WHILE THE IRS HAS
ABOUT 9% CARDS IDENTIFY CONDITIONS' PHONE FOLLOW UP REQUIRED)
RECRRSRICT SERVICE TIVE AS \ ) WERE AVALABL GUR PAYROLL DATA
NEEDING FOR THE PAST 2
MOST IMPROVEMENT QUARTERS
PURCHASING
MANAGERS ACCOUNT DUE TO ACCOUNTS
COMPLAIN ABOUT LS]F\?;;’SE?_FJ,%H WE HAVEN'T TOOLED FOR OUR ACCIDENTAL RECENABLES
WATING FOR QUEUE WHEN CUSTOMERS’ INFORMATION DOUBLE BOOKING COLLECTION
WAITS EXCEED 15 PRACTICES
MAILED FROM MINUTES AGE DEMANDS RESULTED IN OUR

HEADQUARTERS [ LOSING A LARGE
N\ / CORPORATE
THE BUSINESS WE TRAIL THE
A CUSTOMER WHO CENTER TURNS COMPETITION IN GUESTS WITHOUT \%‘
‘COULDN'T FIND AWAY INCREASING REQUESTED COMPUTERS ASK FOR /

THEIR WAITER

FOR 10 MINUTES' SOFTWARE NETWORKING DIRECT INTERNET

ACCESS AND EMAIL —

SERVICE
DECIDED NOT TO CAPABILITY AND THEY COMPLAIN
BOOK A MAJOR REQURESTS WHEN THEY LEARN WE
CONFERENCE CONFERENCE CLIENTS DONT OFFER THAT
HERE DESKTOP PUBLISHING SEEK NETWORKING
SUPPORT IS BETWEEN THE
REQUESTED BY 25% MEETING ROOMS Staff Q2 Review
LEGEND %i)gc;";fffo’“sg Brady Conf. Ctr
OUR 2 CLOSEST
Top __ Team vote-getters NPT GHAER 3/5/00
oy R\.IEEBEQIS%%%YM NETWORKED ACCESS
n - TO SHARED PRINTERS st
Arrows indicate BUSINESS GUESTS _ WE DON'T T —in
Cause iffect FOR COLOR PRINTING =
3rd
© 2015 by Carnegie Mellon University v2.4

The text and illustrations in this material are licensed by Carnegie Mellon University under a Creative Commons Attribution 4.0 International License.
The Creative Commons license does not extend to logos, trade marks, or service marks of Carnegie Mellon University.



Software Engineering Institute ‘ Carnegie Mellon

Advanced Statistics Reference — 3

QFD House of Quality, 9 Rooms /7

. m
Interactions f _
(leverage & 2 8
conflict T B
optien 23
1 £ E
A i [1] ” u-)
Objective 5 Server “Responses 800
/—3
Requirements — | >
characterization
and verification 2 6 4
typically, weight : : .
;ZS Karzlo 9 Client Relationship Competitive
et Needs Matrix Analysis
classification)
v 8
Targets & Gap Analysis
9 Importance
Kano Model
Latent
They wouldn’t ask
\
Delighted Delighter ]
(Attractive)
2 A Satisfier — Stated
&L Satisfied, but I 1 (one dlqur?Slonal) Customers
- expect it this way . .
o will readily
g tell us
= about these
a Neutral
) Must-Be
g (threshold)
= I can live withit _| ‘MB’ N
=
o
T
Very
Dissatisfied T
Low to ;
None High
Level of Functionality Delivered
for a particular requirement
© 2015 by Carnegie Mellon University v2.4

The text and illustrations in this material are licensed by Carnegie Mellon University under a Creative Commons Attribution 4.0 International License.
The Creative Commons license does not extend to logos, trade marks, or service marks of Carnegie Mellon University.



Software Engineering Institute ‘ Carnegie Mellon

Advanced Statistics Reference — 4

Steps for Creating a Monte Carlo Simulation Model
with Crystal Ball

(1) Create a spreadsheet model of the problem.

I

(2) Identify all uncertain cells to be “assumptions” with
uncertain distributions.
|

(3) Identify all outcome cells to be “forecasts”.

|

(4) Set the options for the simulation including the
number of trials to run.

v

(5) Run the simulation.

v
(6) Interpret the results by reviewing distributions of the
“forecast” cells.

Steps for Optimization Using OptQuest

(1) Create a simulation model of the problem.
(2) Define decision variable; cells.
(3) Select the objective for tt1e optimization.
(4) ldentify additional requir;ments.
(5) Confirm settings for deci;ion variables.
(6) Specify constraints for d;cision variables.
(7) ldentify optimization par;meters.

i

(8) Run the optimization.

il

(9) Interpret the results.

© 2015 by Carnegie Mellon University v2.4
The text and illustrations in this material are licensed by Carnegie Mellon University under a Creative Commons Attribution 4.0 International License.

The Creative Commons license does not extend to logos, trade marks, or service marks of Carnegie Mellon University.



=== Software Engineering Institute ‘ CarnegieMellon

Advanced Statistics Reference — 5

Objects Used to Build a Process Model

Entities — the items or people being processed (e.g., products, documents, customers)

Resources — the agents used to perform activities and move entities (e.g., service personnel,
operators, or equipment)

Activities — the tasks performed on entities (e.g., assembly, document approval, customer
checkout)

Connections — the lines connecting the graphic shapes

Storages — locations where entities can wait or be held until further processing (e.g., waiting
areas, stock places)

Steps for Running a Simulation

Create ProcessModel scenario parameters and scenarios.
Set simulation options.
Run and observe the simulation.

N PR

Analyze the simulation output reports.

Steps for Running the ProcessModel Optimization

Define the optimization objectives.

Define the optimization inputs.

If needed, define the experiment to determine replication counts.
Set options for the optimization.

Initiate the optimization.

o gk wnN R

Review the optimization outputs (various outputs).
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Design of Experiment Process

Define the response Define the Check the design of
and experimental experimental model the experiment

factors and “run budget” created by Stat Tool

<+

Run the Launch the analysis Examine the analysis
and determine the

solution

experiment of the experiment

Replications

Each row of a DOE matrix can be evaluated more than once for a response or outcome value.
Thus, a replication of one implies that the scenario or run will be evaluated twice for a
response value. This allows the variability within a scenario to be evaluated and supports our
analysis of deciding which factors are significant in the prediction model.

(Note that each simulator you will work with provides two response values to a given scenario
in the experiment so that we will have one replication.)

Repetitions

This concept is slightly different from replication in that multiple measures are taken at the
same settings without the need to reset any factors between the multiple measures.
Replications presume that the activity of resetting the factors physically, including any
equipment resetting, occurs between each of the multiple measures.

Runs
A row of a DOE matrix that depicts a scenario implementing the settings for the x factors
(critical parameters) and the corresponding response or outcome value.
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Aliasing

When two or more factors can not be discerned from each other in a designed experiment
because they each receive the same high-medium-low settings on each run of an experiment.

Interaction Terms

Additional factors that may be added to the designed experiment representing the
multiplicative product of two or more of the primary factors. Interaction terms may be thought of
as the interactions of two drugs. Individually, each drug may help, but when used together,
they can cause an adverse effect!

Resolution of the Experiment

Designed experiments have different resolutions, which can be thought of as residing on a
magnification scale. The four following resolutions are often encountered in practice.

* Resolution Il — A designed experiment that is so weak in information that it has aliasing of
primary factors with each other. (Weakest)

* Resolution Il — A designed experiment that is slightly stronger. Primary factors are not
aliased with each other, but are aliased with 2-way interactions.

* Resolution IV — A designed experiment that is even stronger. Primary factors are not
aliased with each other or with the 2-way interactions, but allows 2-way interactions to be
aliased with each other

» Resolution V — A designed experiment that is even stronger. There is no aliasing among
primary factors or 2-way interactions.
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Flowchart of a Typical CASRE Session
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Most Common Software Reliability Models

Time Between Failure Models
Geometric
Jelinski-Monranda
Littlewood-Verrall

Musa Basic

Musa-Okumoto
NHPP

Failure Count Models
Generalized Poisson Model
Non-Homogeneous Poisson

Process (intervals) Model
(NHPP)

Schick-Wolverton
Schneidewind
Yamada S-Shaped

These models are explained in greater detail in the online textbook Handbook of Software
Reliability Engineering. http://www.cse.cuhk.edu.hk/~lyu/book/reliability/
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