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Requirements Elicitation

How do you gather the requirements?

J Interviews It involves a lot of
J QFD Workshops research and is
d Web Based Surveys evolutionary!

O Vignettes and Scenarios
0 Questionnaires
O Brainstorming and Mind Mapping

O Analysis/Derivation
v' Hazard
v Fault Tree
v Sensitivity
v' Trade Studies
O Existing Documentation and or Policies

0 Quality Assurance Provisions

Don’t forget to Document Rational. It will save you time
latter when you will need to defend the requirements.




Interview Based Elicitation

Using and Enterprise Architecture approach one can first
probe into Business Goals and Architecture Principles buy
asking questions to understand.:

Mission and Values of your organization

Understand importance (PM Level)

Understand organization structure

Understand Products

Understand Customers and Stakeholders

Understand Daily Activities

DOoDO0DD0DD0D

Drivers

Mostly used for Business Systems

Migration Planning / Implementation

Program Management / Architecture Refreshment



Interview Based Elicitation

Project and Product Data can be understood by
asking these leading questions

What are the Projects/Products that the
organization manages?

Who do you interact with?
What data types do you manage”?
How do you organize your data?

What data do you view as being most
Important?

Who are the Customers for each product?
Who are the stakeholders for each product?

What are the day to day activities that go
on for the projects you choose?

Technical Standards / COE / Security / Tools

ool Oo0O00 O

Applications Architecture

/ Technology Architecture \

Migration Planning / Implementation

Program Management / Architecture Refreshment



QFD Based Elicitation
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Requirements are Discovered Thru
The SW Safety Process

SOFTWARE SAFETY PROCESS
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Eliciting Verification Methods

Similar to Requirements. Stakeholders are
different. Methods are typically thru
Analysis, Test, Inspection, Measurement.

U Use Interview

d Use Questionnaires

4 Include Stakeholders Early and Often.

O Have Stakeholders Peer Review Requirements
1 Use aJCCB



ile Edit Inserk Records ‘indow Help
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Requirements Capture and
Management

How and where do you store the requirements?

Word Documents are standard. Tools are useful and can
Help. But try to get everyone to use them

O Access

O Excel

d DOORS

d RTM

U Requisite Pro
d RM Calibre

4 etc....

Use Document Templates Based On
Standards. Also IM is Important for Efficiency.




Requirements Management

Speci

fication Hierarchy

Verification C

Sub-System D

Sub-System C

Sub-System B

Assembly B

Component B

Trade Study Product C
System
Verification Verification B
o System N
Exit Criteria |« Requirements Product B
/
/ —
Verification A
1 System
v Level
CPD Product A
Product
Level
User
Documents

Sub-System A

Sub-System
Level

Assembly A

Assembly
Level

Component A

Component
Level

Establish Hierarchy and Naming Convention, Follow IEEE Standard




Document Qutline is Standard
Throughout Project.

| Formal module */LZ Sys /Sys Reqts’ current 4.0 (RF - |EI|£|
File Edit Miew Insert Link Analysis Table Tools User Help

IHEE| § B2 |% | % o == |8 7 U =2 e, |[F

andard wiew - evel »| | Juc LIt W | EEEE ?3: = i 1 I
& ez =) | | mUsing Mil-STD-
] | MRAAS System Bequirements E =]
Sv=7 [ 1 SCOPE 490/961C standard
SY3R3E | 2 APPLICABLE DOCUNMENTS
SYSR3IY = 2.1 Government Documents te m p I ate
SYSRA0 | 2.2 Non-Government Document .
svsR41 | 3 REQUIREMENTS wStandardized
SY3R42 1> 3.1 MRAAS System Definition .
SYSRA8 |> 3.2 Characteristics Documentation format
SYSR5S > 3.3 Design and Construction . . .
SvSRE3 | 3.4 Documentation makes it easier to find
SY5RE4 |= 3.5 Logistics h I k
SYSRES |= 3.6 Personnel and Training
3YSRV1 | 3.7 Major Component Characteristics W at you are OO Ing
SYSR72 | 3.8 Precedence for

SYSRT3 | 4 QUALITY ASSURANCE

SYSR7E | 5 PREPARATION FOR DELIVERY N/A
SYERYE | 6 NOTES

SYSRED | 7 SCHEDULE

SYSRE1 | 8 TECHNOLOGIES TO INVESTIGATE
SYSREZ | g This section intentionally left blank
SYSRE3 | 10 APPENDIX

]

|Llsername: fFsalvatore |Exclusive edit mode

:mLEI




Level 1 User Requirements

| 3159 DOORS Database: /L1 User - DODRS =10l x|

File Edit

Views Tools Help

EEE|E(rEes B

4|

= o, 3159 DOORS Database
-] Crusader

=-(Z3 FsaC

- A

Armaments Server

-0 Analysis

-1 Change Propasal
-] Design

-] Discussions
-] Links

[#-[Z] Management
-] Procedures

Ij I:I Feqgts

- S

L& Comp

A | Marne | Tvpe | Description
DChange Proposal Sywskem Folder Syskem Information
EMatD Reges Formal ATD Reqts
E"MNS Farmal Mission Meeds Staternent
E"Trade Study Formal Trade Study

v This is where the User
Requirements would be
stored.

v Everyone on the project
can read only few can
change.
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|Llsername: Fsalvatare

|Llser kvpe: Database Manager &




Level 2 System Requirements

| 3159 DDORS Database: /L2 Sys - DOORS

File Edit “ew Tools Help
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MNarme I Tvpe I Description

I:IChange Proposal Systenmn Folder Syskem Informakion
[_IDiscussions Folder Used by Discussion Forum
E"CDW af Fws Merif Formal System Yerification

E"Sys Reqts Farmal MRAAS Svstem Requirements
E"Sys Yerif Formal Syskem verification

v System Requirements and
Verification Methods.

1

|Llsername: Fsalvakore

|Llser kvpe: Database Manager




Level 3 Product Requirements

| 3159 DDORS Database: /L3 Prod - DOORS

Fil=  Edit

Vieww Tools Help
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1
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= IPT’s Manage and
communicate changes to

SEIT.
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. E"M.ﬁ.'-.-' Farmal Main Armament Yerification
MAAAS E"SF&R Formal Secondary Armaments Requirements
-0 Analysis E"S.ﬁ.'u' Farmal Secondary Armarment Yerification
I:| Change Proposal
I:I Design
+]-|__] Discussions .
s » Product Requirements and
3-8l Management Verification Methods.
[~ Procedures
|_—__|I:| Reqts

a

|Username: Fsalvakare

|Llser bvpe: Database Manager




Level 4-6 Subassembly to
Component Requirements

| 3159 DDORS Database: /AS - DOORS

File Edit “ew Tools Help

=101 x|

I IR R

<

= FSacC o | | Hame | Type | Description
[:l Adh Dchange Proposal Swstem Folder Syskem Information
il Armaments Server EMakr Formal Adv KE Reqts
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requirements

v Designers communicate

Changes and assess impact.

v Everyone works together to
achieve a common goal.

|Username: fFsalvakaore

|Llser kvpe: Database Manager




Requirements Traceability

How do you understand how the requirements
are being satisfied, are complete, are
accurate, etc.......

U Trace Matrices are Typical and require constant care and
feeding to maintain.

0 Use atool to manage your requirements and
capture traceability so you can search and query
when doing impact analysis.

Epadre accurate No tool will automatically
v More efficient generate but they will
v More complete preserve it once you do it the
first time.
If a requirement isn’t traceable This is Important when
to anything it doesn’t belong!!! performing Impact Analysis,
doing FCA and PCA, etc....




Requirements Change Control

If a Requirement is changed, how do we determine
effects on other Requirements, Verifications or
Schedule Events?

O Use Inter-IPT Coordination

0 Use Impact Analysis & Visualization Tools
0 Use Formal Change Control Procedures
O Attributes

With a tool you have better and more efficient ways of
controlling the requirements.




Follow a Change Proposal

Process

Step 1 Step 2 Step 3 Step 4 &6

SibmiAC lange

Frogoeal and or
Perform Impact gﬂ:;gestinns. Reuiew CP5 and Dekmine which CPs and

Mhiakgk and Saba tackditional Saggestions Br Siggestions D review and

coliaborat: with . Submittal to COB. amsemble reiew package/
IPT Rep b creak CPs h;gﬁﬂd CP LEt DEtrbnk acbors.
CPr=).

-ldnae - — ([ LTI T—
.' i '. m ; % ; Reuiew Package

Praject
IPT |Rep Other
Member IPT|Reps

Step &

CorchctCCR Review &
Diposition of CP and
S1ggestions

Step 7

Coordingke fomal
claige actions

the regrireme i
databaze.

Accept—hﬁ
cha

Reguireme s Dabse

org
Prokiem Deeckd i
FINISH




Starting the Change Process

IPT Member brings an issue to attention of IPT Lead
IPT Lead makes an initial determination:

PURSUE - Proposed change has merit and is worth further
Investigation

DISCARD — Proposed change does not have merit or is not
worth further investigation at this time

If you choose to PURSUE the potential change:

1. Coordinate with other IPT's to discuss
2. Initiate working group(s) as needed

COMMUNICATE !



Starting the Change Process

Still think a change is needed? Perform an
“Impact Analysis”

Step 1 Step 2 Step 3 Step 4 &6 Step 5 Step 7

Sibm itC kange

Propogal and or . . )
Perform npact Suggestions. Reuiew CPs aid Dete mine which CPs and CordictCC B Review & Coordingke fomal

MpaksE and gl ; Siggestions o review and P haige actions o

; Sibm itadditional Saggestions for ag . D g tion ofC P and Faange A
coligborak: with CPs or mpsacked Submittal to COB. Esembk: rukw package Siggestions He reguireme 1
IPT Rep ocreak l:ll::l_lECtS CPLet Ditrink actions. databaze.

CP(z).

%—mlﬁnm - —hm l1-Reuiew _h%mhjme mﬂccem—hﬂ
Cha

aect
IPT |Rep Other
ber IPT|Reps CCF

[Z
Probkm Debced i
FINISH

Reguireme e Dabsse




Impact Analysis Complete...
Submit a Change Proposal

Step 1 Step 2 Step 3 Step4 &6

SibmitC lange
P [ad
F‘erfurm Impra Eﬂ:gﬂgzlst?c'rns. Review CPg aid Oek rrnil_e wiicl C_Fs and
Mz and Sibm it addibionl Siggestons for S1ggestons D reuew a1d
colighorat: with CPs for impackd Submittal to CCH. aEsembik reukw package/
IPT RepDcreak CPLet DEtrbrk actions.

CR(z). chiect=.

wcoliadorge - — —— I-Reuw  —-
.' i '. m ; % : Reuiew Package

Praject
IPT [Rep Other
Member IPT|Reps

Step 5

CordectCOR Rewiew &
Disposition of CP and
Siggestions

Step 7

Coondinge fomal

clange actions ©

te reguiemers
database.

Accept—hﬂ
cha

Reguireme s Dalbase

2]
Probkm Deeckd i
FINISH




Submit Change Proposal

Fill out appropriate fields in the ‘Proposed’ half of the Change proposal Form. Remember

to address any affected attributes.

| Change Proposal for module 'LAR' - DOORS |
Change propaozal far object: LAR3E0 Irelinks: O
Pending change propaozals for this object: 1 Out-linksz: 1

— Current

— Propozed

Object Heading

Object Text

Object Heading

Object Text

pressure ahowe 12l=i.

The muzzle brake shall not generate a muzzle exit ;I

The muzzle bralee shall not generate a muzzle blast ;I
overpressure above TED. (Driven by muzzle exit

pressure of 12 ksi

Make adjustments to the
Reason for change as needed.
BE SURE TO NOTATE ANY

CONTRACTUAL
IMPLICATIONS!!!

K
Show attibute: [4 70,1
aTh j IATD
Select
Change
Type

Reason for change:
yzzle blast overpressure iz commect term. Muzzle Brake will be designed to minimize blast overpressure.
Other impac equirements are:

Change type: | Madify this object

j Pricrity: |t edium

[

—
-]

When satisfied with

/

form, press Submit to

Select Very High,

(refer to CPP Document for details)

4

Subrmit %

or Low

create the new Change
proposal




Submit Change Suggestion

When 5 or more actions need to occur (l.e., Change proposals) in order to fully satisfy a
Change Proposal, a Change Suggestion should be created instead of a change proposal.

| Suggestion for project "MBAAS" - DOORS |
Suggestion:
T-ID%. | || e [o0al A Un S3Eemon IMDalance = equal 10 ouos [-10%. | a0n MOt = bd M-0E | - 81 U/ JDjecive Aoue = “I

ATD, TRL Attribute = TRL 7. Link requirement to GAR new requinement 1.

Attribute toread TRL 5 & B Only. De-ink from MAR 281, MARZ28Z, MARZE3, MARZ234 Paeapon Pt Erarg], MARSI [The
M ain Armament shall be capable of elevating and depreszing at a rate of 400 mile/zec), MART33 [The Main Armmament
zhall be capable of elevation in the range of -10 to 55 degreesz. ] and link to MAR new requirement 1 below.

GARZ242: The Gun Azzembly zhall have an imbalance of no more than 1.011 = &7 M-mm. [7457 ft-lbz.] - Change TRL J

GAR new requirement 1: GARZ242: The Gun Azzembly shall have an imbalance of no more than 8.22 « b M-mm. [BOE3 ft-
Ibz.] - ATDA/Objective Attribute = ATD, TRL Attibute = 7. Link requirement to MAR new requirement 2,
BAAD s rmemmiemmmmam bk 10 Them 20 m Mmmmmm kb mle =l = v i demb =l mmimm —F e mmmerims Bl 1 A 0 T R e TTART B0 ll

Feazon for change:

Currenthy the imbalance requirement [LAR 335] of ¥334 ft-lbs far Launcher iz the zame for TRL 5, 6, 7. Meed a different
imbalance requirement for TRL ¥ of BO00 ft-lbz. Meed ta flow up the new requirerment to GAR and MAR. The old requirement
muzt alzo flow-up to MAR. Meed imbalance requirement in MAR to link gun imbalance to FC requirements.

Suggestion type: |Modification x| Priarity: | edium =]

Submmit | Carncel | Help |

Fill out fields as needed and press Submit to create a new suggestion. The JCCB will
approve and apply suggestions via the Change Proposal System.




Review CP’s and Suggestion

Step 1 Step 2 Step 3 Step 4 &6 Step & Step 7

SibmiAC lange
Proposal and or . . )
Perform Impact Suggestions Reuiew CP5 and Deemine which C s and CordictcC B Review & Coordingk omal
Miaks e and Saba tackditional Saggestions Br Siggestions  euew aid Diepes tion oGP and change actias ©

coliorgke with . Submittal to COB asembk: rewiew packageS ) e o rieme
IPT Rep o creak CPe h;;'}ﬁ; CP LEt DEtrbrk actons. Stogeston database.

CP(=).

Pr
Me IPT|Reps

Reuiew Package ACCEH%
cpa

Frobkem Decid

FINISH

Reguireme s Dabse




Predefined Views Can Help

| Formal module “/L5S Asmby/GASLAR' current 4.0 (RFP 12_6_01) - DOORS H=] E3
File Edit “iew Insert Link Analpsiz Table Toole User kitchen MNewBaseline doorsconnect  forum  budgets MBAAS  Help

B & B v=t=e o u e = (M ==

[P Status List [}\ﬂ [Janevels =] S 222 5 [ = T HvA | B

Object Identifisr | Launcher Assembly Requiements 0T P Status List
LarsT 1 SCOPE
Lardl | 3 REQUIRENMENTS

L&R4E | 3.2 Characteristics
Lar42 | 3.2.1 Performance Characteristics
LARZEO | 3.2.1.9 Launcher Assembly
L&RZEZ | 3.2.1.9.1 Tube Assembly
LARIED The muzzle brake shall not generate a muzzle exit pressure abowe 12ksi. * CP L1385
Change Type: Modification
Priority: Medium
Status: New
Reason For Change: Muzzle blast
oVerpressure iz correct term. IMuzsle
Erake will be designed to minimize hlast
OVErpressure.

Views can be built in an RM Othe mpacted requirements are:

Tool to help in the review comonate & szl et presese b,

12)e=i.

p ro C eS S . MARISS: The Gun Assembly shall not
generate a rmuzzle exit pressure abowe 12

Leai.

37Y2R613: The maximum muzzle exit

pressure shall not exceed 12 lesi.

Submitted by: alagasca

Subnuitted on: 27 February 2002

|'»

L&RGO | 3.2.2 Physical Characteristics
LARS34 | 3.2.2.4 Imbalance

LARIIE The Launcher éssembly shall hawe an imbalance of no more than 1.0025 x &7 M-mm (7354 ft.1bs) (The ® CP L1834
total Gun Assembly imbalance is equal to T457 ft-lbs. Gun Mount is 63 ft-1bs.) Change Type: Modification
Priority: Medium
Stetues: In Review
Reason For Change: Related to CP

I By

[l Izrmmame talamera [Furizive adit mnde ]




Forms Can Also Help

| Review Change Propozals - DOORS

CP L1-35 submitted by ‘alagazca’ on 27 February 2002,
Fropozed

Current
Object Heading

Object Heading

Object Text

The muzzle brale shall not generate a. muzzle hlast J
owerpressure above TED. (Driven by muszzle exit
pressure of 12 k=i maximum)

E J/|
Shiow attribute: |ATD,.’|:||:.ie|:tive ﬂ

7 [4TD =]

Object Text

The muzzle brake shall not generate a muzzle exit J
pressure abowve 12lcsi.

Reazon for change:

tuzzle blazt overpreszune iz corect term.  Muzzle Brake will be dezigned to minimize blast overprezsure. il Priority: |Medium

ﬂ Statuz | M e

L L

Other impacted requirements are:

Fleviewer comments:

Reviewed by talameda on 28Feb 2002 - no further changes

Commit Change |

SHoN eRsal | ritcd by aryon Forms are another way of stepping thru
changes and suggestions made by the IPT.




ID CP’s and Suggestions and
Schedule JCCB

Step 1 Step 2 Step 3 Step 4 &6 Step & Step 7

SibmiAC lange

Proposal and or . . )

Perform Impact Suggestions. Reuiew CP5 and Deemine which C s and CordictcC B Review & Coordingk omal
Miaks e and Saba tackditional Saggestions Br Siggestions  euew aid Diepes tion oGP and change actias ©

coliorgke with . Submittal to COB. asembk: rewiew packageS ) e o rieme
IPT Rep o creak CPe h;;'}ﬁﬂd CP LEt DEtrbrk actons. Stogeston database.
CP(z). :

s ol Ak i Reew Package .ﬂ.ccept—hﬂ
Praject
Ca

Member IPT|Reps

Frobkem Decid

FINISH

Reguireme s Dabse




Perform JCCB and Update dB with
Results.

Step 1 Step 2 Step 3 Step 4 &6 Step 5 Step 7

Sibm itC kange

Propogal and or . . )
Perform npact Suggestions. Reuiew CPs aid Dete mine which CPs and CordictCC B Review & Coordirg: famal
chaige actions

Maksi aid i ; Siggestions o review aid R
Sibm itadditonal Seggestions for g4 D iposition ofCP and
coligborak: with CPs or mpsacked Submittal to COB. Esemble reuiew packager mﬁlggﬁsﬁjlﬂ He reguireme 1
IPT Rep ocreak
CR(s). l:ll::l_lECtS

%—mlﬁnm - —hm l1-Reuiew _h%mhjme mﬂccem—hﬂ
Cha

CPLEt Ditribrk actions. databasze.
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IPT |Rep Other
ber IPT|Reps CCF

I:
Profkem Degckd 1

Reguireme e Dabsse

FINISH

Approved (ready for implementation)
(further investigation needed)

Rejected (requested change discarded)



Reaching Consensus

Use IPT forum to Elicit Requirements.

4 Include Stakeholders Early and Often.
1 Have Stakeholders Peer Review Requirements

O Document Rational. It will save you time latter
when you will need to defend the requirements.

d Use aJCCB
d Try using QFD Method to Build Consensus



Communicating Requirements

Use of DOORS has helped BUT!!

L Culture shock is hard to overcome.

M Revert back to WORD and EXCEL documents.
Not so efficient and may introduce errors.

L May need to hold hands
4 Provide Training and Tailor it to the project.

L Need to pay close attention to Permission and
database administration details.

1 JCCB has forced communication to happen and
has made it mandatory.

d Will need good IT support to reach remote
locations when using a tool.



Requirements Metrics

Select metrics you will use.
Don’t try to many or they won'’t be managed.
You can build them into an RM tool.

Some Examples Include:

Volatility
# Requirements
# 1BD
T Using a tool will produce
# Verified metrics naturally.




Requirements Attributes

Attributes are additional defined characteristics
of a requirement and they provide essential
Information in addition to requirement text

Source Who specified this requirement?

Priority What is the priority of this requirement?

Verifiability Is the requirement verifiable?

Accepted Has this requirement been accepted by the developers?
Review Review status of this requirement

Safety Is this a safety-critical requirement?

Comments Any comments on the requirement to clarify its meaning
Questions Any questions that must be clarified with the source

You can define attributes that will support your
process and make your database more
productive for you



Summary

The use of an RM tool is an enabling technology to achieve
greater accuracy and efficiency when engineering
requirements.

There are definite skills and disciplines required to do
requirements engineering

Not only will One need to understand how to:
O Elicit Requirements
O Capture and Control Them
O Establish and maintain Traceability
0 Reach Consensus
O Elicit Verification Methods
0 Communicate Requirements
O Defined some Metrics and Attributes

They will also need to be proficient in using and tailoring an RM
Tool



Questions?
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