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Requirements Elicitation

How do you gather the requirements?

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

O Vignettes and Scenarios
O 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

O 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

o000 D

Technical Standards / COE / Security / Tools

Mostly used for Business Systems




Interview Based Elicitation

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

What are the Projects/Products that PM
Mortars 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

U 00O F A

Applications Architecture
/ Technology Architecture \

Migration Planning / Implementation

Program M t / Architect



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.

O Use Interview

0 Use Questionnaires

4 Include Stakeholders Early and Often.

O Have Stakeholders Peer Review Requirements
4 Use a JCCB



Sile Edit Insert Records Window Help

==
iaraph; Interface D efinition U [ TRLS IPT Mame: Ammo Handling T
L RIHEE Module Mame AHR
o 31.204 [ TRL?
uirernents: The Ammo Handling Subsystem will interface with the Turmret Stucture, Gun

Azzembly, Fire Control, Ammo Suite and 5 econdary Armarment.

ATD/Objective Faorce:

Thiz enablez and dizables
the reguired field warning:

Switch to Wiew Mode

BL 5 ‘ferification bdethod:

““Please Se ethiod ™

Analyziz

R ezponzibiliy: Inspection
Location of Werif: Measurement
Test

Werification Procedure: Briefly
If the requirement will not be

P

Fleaze

Select a Method ™

[e.q: IPT Mame, Subcontractar, Sypstern Integrartor]  Critical Test;

[e..: Picatinny, Contractar Facility, Proving Ground) |~ “Please Select a Test™™ 7|

d at thiz TRL level to validate ar confirm the requirement.

[ata Collected:

LG  Werfication kMethod: |“~Please Select a Method™~ =]

Fiesponsibility: |

Location of Werif: |

Clear

Reszet

[e.q: IPT Mame, Subcontractar, Sypstern Integrartor]  Critical Test;

[e.q.: Picatinny, Contractor Facility, Proving Ground) | ~~Flease Select a Test™ x|

YWerfication Procedure: Briefly describe the procedure vou recommend at this TRL level o walidate or confirm the requirement,

[f the requirement will not be werified at thiz time please indicate so;

[ata Collected:

1 F  Verfication Method: [~~Pleaze Select 5 bMethad™~ -

Clear

Reszet
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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

d Access

O Excel

d DOORS

d RTM

U Requisite Pro
1 RM Calibre

d etc....

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




Requirements Management
Specification Hierarchy

Turret
Verification

Turret
Reqts

Auto Loader
Verification

Autoloader
Reqts

Gun Mount
Verification

Gun Assembly
Verification

Ammo
Verification
Caliber Am‘S“;’i‘t‘;t“’“
Trade Study Req(s
System
Verification Main Arm.
Verification
ATD - System <= Main Armament
Exit Criteria Requirements Reqts
I Sec Arm.
1 System Verification
Level

FCS
Mission Needs
Statement

4

User
Documents

\ Secondary

Armament

L | Reqts

Gun Assembly
Reqts

Gun Mount
Requirements

Configuration
Item

Recoil
Mechanism
Reqts

Fire Control
Verification

Launcher
Verification

Product
Level

Fire Control
Reqts

Sub-System

Level

Launcher
Requirements

Assembly

Level

Configuration
Item

Cradle Assy
Reqts

Component
Level

Follows IEEE Commercial Standards




Document Outline is Standard
Throughout Project.

| Formal module '/LZ Sys/Sys Reqts' current 4.0 (RF ]
File Edit ‘iew Insert Link Analwsis Table Tools User Help
 HESE | BR[| X v |==|B 7 U =|8FFE | E
| IStandaru:I wigw j | ILeveI 2 = =

D | MBAAS System R equirements E —

SYSR37 | 1 SCOPE

SYsR3E | 2 APPLICABLE DOCUMENTS
SYER33 |» 2.1 Government Documents
sYER4A0 | 2.2 Non-Government Document
5YsR41 | 3 REQUIREMENTS

=¥5R42 > 3.1 MRAAS System Definition
SYSR4E |» 3.2 Characteristics

S¥SRE5 = 3.3 Design and Construction
S¥ERE3 | 3.4 Documentation

S5YERE4 |» 3.5 Logistics

s¥EREE |» 3.6 Personnel and Training

SYSR7T | 3.7 Major Component Characteristics
S¥sRVZ | 3.8 Precedence

SYSRTI | 4 QUALITY ASSURANCE

SYSRE | 5 PREPARATION FOR DELIVERY N/A
SYSR | 6 NOTES

sYsRel | 7 SCHEDULE

SYSRE1T | 8§ TECHNOLOGIES TO INVESTIGATE
SYSRE2 | @ This section intentionally left blank
SYSRE3 | 10 APPENDIX

1 o
s

|Llsername: fsalvatore |E><|:Iusive edit mode

mUsing Mil-STD-490
standard template

wStandardized
Documentation format
makes it easier to find

what you are looking
for




Level 1 User Requirements

=
File Edit Wiew Taools Help
ELEEIEEEEEEED
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|Llsernarne: Fzalvatore

|I_Iser kvpe: Database Manager




Level 2 System Requirements

| 3159 DDORS Database: /L2 Sys - DODODRS

File Edit W%iew Tools Help

=10l x|

HEE|E | nR R B

i FCMRAAS
5

MRAGLS
- analysis

-] Design

- Links

<

#-[C1 change Proposal
-] Discussions

#1-[C] Management
- Procedures

[ W | Tnmnl,:ul'I;:n:
3

El% 3159 DOORS Database A | Mame | Type | Description
[:l Crusader [:IChange Proposal Syskem Folder Swskemn Information
E”:I F2at (Abiscussions Folder Used by Discussion Forum
D AAM E"Cnpy of Sys Werif Formal System Yerification
AFMAMENES Server E"Svs Reqts Formal MEAAS Svskem Requirements
ASSM E"Sys Werif Farmal Swstem Yerification

v System Requirements and
Verification Methods.

-

1|

|Username: fealvatore

|Llser kvpe; Database Manager




Level 3 Product Requirements

| 3159 DOORS Database: /L3 Prod - DOORS
File Edit Wiew Tools Help

=1oj x|

EEE|E Y S| EE B

<

-] Analysis
I:I _hange Proposal
I:I Design
[:l Discussions
-] Links
#-[C] Management
&[] Procedures
=[] Reqts
#- (B L1 User
t Lz Svs
R Prod
b [E8 L4 Subsvs
LS Asmbey
L& Comp
#.-[= 71 Teranlakez

{

-

E% 3159 DOORS Database A | Mame I Tvpe I Description
D Crusader (_1¢hange Propasal System Falder Syskem Information
Ell:l F5 (biscussions Folder Used by Discussion Forum
I:l AAN E"ASR Farmal Armmo Suike Requirements
IR A E"AS'-.-‘ Farmal Arnmo Suite Yerification
ASSM E"MF&R Farmal Main Armaments Reguirements
::EIS-“IRF'..C'.S E"M.ﬁ.'-.-' Farmal Main Armarnent Yerification
MRAAS E"SF&R Faormal Secondary Armaments Requirements
E"S.ﬁ.'u' Farmal Secondary Armament Yerification

~ Product Requirements and
Verification Methods.

zIPT's Manage and
communicate changes to

SEIT.

<

|Username: Fsalvatore

|U5E:r kvpe: Database Manager




Level 4-6 Subassembly to

Component Requirements

| 3159 DODRS Database: /AS - DDDRS

File Edit Wiew Tools Help

=10l x|

mEE| (B eE 2| |

1

=@l

. B[] Discussio

L[EE 54
-8 1 5 ferake hal
I

v Designers communicate
Changes and assess impact.

v Everyone works together to
achieve a common goal.

L_—_||:| FSa.C :I Marne | Tvpe | Description
AN [:ll::hange Proposal System Folder System Information
(-2 Armaments Server EFakr Farmal Adv KE Reqts
G- ASSM B acy Formal Adv KE Verification
-1l FCMRAAS EFer Farmal Fropulsion Assembly Requirements
;E\Sﬂ..ﬁﬁ EMpy Farmal Propulsion Yerification
B Analysis HSSR Farmal Smatt Suite Reqts
: 4 HSSV Farmal Smatt Suike Verification
l #-|_7 Change Proposal
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esign e
D Discussions HWHH Enrrnal Warhead YWerificabino
)
o0 Links = IPT's Own and work to
-|ZZ] Management ]
0 Procedures requirements
=-E3 |

1

|Llsername: fFealvatore

|Llser kype: Database Manager




Requirements Traceablility

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.

L Use a tool to manage your requirements and
capture traceability so you can search and query
when doing impact analysis.

f JMore 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, efc....




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
U 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 Stepd &6

SabmitC kage

Propesaland
Perfarm Impact ﬁ;:'ﬂfgn& Reuiew CPs a1 Dk mine which C s and

Maksi aid S ; Siggestions o review aid
; Sabm itadditional Siggestions for 8g _

coliEorak with C P 1 impackd Submittal to COB. Esembk: rukw package

IPT Repocneak objects CPLet Ditrink actions.

CPz). Hold

- rolldorae - — h-Reugw  —f=
.' i '. Review Package

Pradject
IPT [Rep Other
Member IPT|Reps

Step 5

CorhictCCR Review &
Dipogition of CP and
Siggestions

[

Step 7

Coordinge omal

claige actions

the: recjuireme 1k
databasze.

Accept—hﬁ
cha

Frobkem Deeckd 1

Reguireme s Dabsse

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

SibmitC kaige

Proposal and ar . .
Oetemine which CPs and CondictCC B Regiw &

Perform lnpact Suagestions. Peuiew CPs aid Coordingk fomal

clage actions b

LiaksE and Sy ; Siggestions T reukw aid P
Sabmitadditional Siggestions for 49 Dipoe ition of C P and '
colishorak with CPs for impacd Submittal to CCB. aEsembk reukw package/ Sggestons the re;;}::geagse

IPT Rep Dcneak
CP(s). cut:uects

ﬂ-ml&am’e - | | —hml Reiew —hﬁmrmt m.&mem—h%

CPLet DEtriek actios.

ect IPT Rep Other
ber IPT|Reps

@
Problm Debckd |
FINISH

Reguireme s Datase




Impact Analysis Complete...
Submit a Change Proposal

Step 3 Step 4 &6

Sibm G lange

Proposal and or . .
Suggestions. Reuiew CPs and Detemine which CPs ad

Miakgi and i ; Siggestions D review aid
; Stk it acitional Stagestons fr Bl |
colishorat with £ Ps for imeackd Submittal to CCH. Esemblk reukw package/
IFT RepDcrege biects: CP et Detrink actions.
CP(=). d

wooldorge -~ | —_— — l1-Reuiew _.hi |Ii"—
m Feuiew Package

ect IPT Rep Other
ber IPT|Reps

Step 5

CordictCCR Review &
[ episition of CP and
Siggestions

Step 7

Coordiige omal

ciaige actions

the: recjireme 1k
database.

Accept—hﬂ
Cha

Reguiremerk Datse

[Ze]
Prckkm Deckd |
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" - DODRS

Change propozal far object: LAR3ED

Pending change propazals for thiz object: 1

— Current

E
Iirlinkz: O
Out-linkz: 1

— Propozed

Object Heading

Object Text

Object Heading

Object Text

pressure abowe 12ksi.

The muzzle brake shall not generate a muzzle exit ;I

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

pressure of 12 k=i

Show attribute: I,.'.xTD;'

ATD

Select
Change

Type

¥l fatD

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

Reason for change:
zzle blast overpressure is comect term,  Muzzle Brake will be dezigned to minimize blast overpressure, Al
Other impacte®Prequirements are: ,,I

Change type: | Madify this obiect

j Priarity: | b edium

[

When satisfied with

/

Select Very High,

(refer to CPP Document for details)

L 4

sent | | form, press Submit to

or Low

create the new Change
proposal




Submit Change Suggestion

When 5 or more actions need to occur (I.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%. ] |1 AE [oral B Un SEsemon IMDSlance & equal o ooos M-0%, aLUn OO E bd 608 | - A1 O/ UDjEcive SIoUe = ‘I

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

Attribute toread TRL 5 & 6 Only. De-ink from MAR 281, MAR 282, MARZE3, MAR234 M eapon P Erarz], MARSI [The
Main Armament zhall 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 ta 55 degreesz. ] and link to MAR new requirement 1 below.

GAR242: 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 MN-mm. [BOE3 ft-
lbz] - ATD/Objective Attribute = ATD, TRL Attribute = 7. Link requirement to MAR new reguirement 2.
BAAD tmmiis e iemrmmam bk 10 Tl 20 m Mmmmmm b mle = = m i dembe =l mimmm —F e rmmerims Bl 1 A 0 =T R e TTARET B0 ;I

Feazon for change:

Currently the imbalance requirement [LAR 338) af 7394 ft-lbs for Launcher iz the zame far TRL 5, B, 7. Meed a different
imbalance requirement far TRL 7 of 6000 f-lbs. Meed ta flow up the new requirement to GAR and MAR. The ald requirement
Uzt alzo flow-up to MAR. Meed imbalance requirement in MAR ta link gun imbalance to FC requirements.

Suggestion bype: |Modification x| Priarity: [ edium =]

Submmit | Cancel | 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

Perform Impact
Maksi aid
colldborgk with
IPT Repocneak
CP(=).

Pr
Me

Frobkem Deeckd

Step 2

SabmitC kage
Proposal and ar
Suggestions
Sibm itadditional
P for mpackd
ohjects.

Step 3 Stepd &6

et rmine which CPg aid
S1ggestions o reuiew and
Egembk reuiew packages
CPLet Ditrink actins.

Fevew CPs and
Siggestions for
Subrmittal to CCHB

h-Reugw  —f=
Review Package

IPT|Reps

Step 5

CorhictCCR Review &
Dipogition of CP and
Siggestions

[

Step 7

Coordingk fomal
claige actions

the: recjuireme 1k
database.

Accept—hﬁ
cha

Reguireme s Dabsse

FINISH




Predefined Views Can Help

| Formal module “/LS Asmby/GASLAR' cumrent 4.0 (RFP 12_6_01) - DOORS H=] E3
File  Edit “iew Insert Link Analpziz Table Tools User kitchen MNew Bazeline doorsconnect forumn budgets MBAAS  Help

= RE Tt el A VA (SRR A s (PR 8 S =i )|
([P Status List D;JHAIII&veIs ] e o | E = f:lEEv a2

Object |dentifier | Launcher Azsembly Bequirements E CP Statusz List

LarR3T 1 SCOPE

Lakdl | 3 REQUIREMENTS

L&R4E | 3.2 Characteristics

L&R42 | 3.2.1 Performance Characteristics
LARZE0 | 3.2.1.9 Launcher Assembly
LARSES | 3.2.1.9.1 Tube Assembly

LARIED  The muzzle bralee shall not generate a muzzle exit pressure abowe 12ksi. " CPL135
Change Type: Modification
Priority: Medium
Steties: New
Reason For Change: Muzzle blast
owerpressure is correct term. IMuzzle
Brake will he designed to minimize hlast
OWerpressure.

Views can be built in an RM

Tool to help in the review coeeate szl 5is pssuse ko,

12ksi.

process. MARIES: The Gun Assembly shall not
generate a muzzle exit pressure above 12

Lesi.

BYBRE13: The maximum muzzle exit

pressure shall not exceed 12 lesi.

Submitted by: alagasca.

Submitted on: 27 February 2002

Iy

L&REO | 3.2.2 Physical Characteristics
LARS34 | 3.2.2.4 Imbalance

LARSEE The Launcher fAssermbly shall hawe an irmbalance of no more than 1.0025 x 7 MNaram (73594 ft.1hs) (The F CPL134
total Gun Assembly imbalance is equal to T457 ft-lbs. Gun Mount is 63 ft-1bs ) Change Type: Modification
Priority: Medium
Steetues: In Review
Reason For Change: Related to CP
ol I

[l lzrmame talameda [Furhizive adit mode .




Forms Can Also Help

I Review Change Propozals - DOORS

CP L1-35 submitted by ‘alagasca’ on 27 Febuary 2002

Propozed
Ohject Heading

Current
Object Heading

Object Text

The muzzle brale shall not generate a. muzzle blast J
owerpressure abowve TED. (Driven by muzzle exit
pressure of 12 l=i maximum)

[ I
Shiowe attribute: |,&TD,.-'|:| bjective ﬂ

2 [4TD =]

Object Text

The muzzle bralze shall not generate a muzzle exit J
pressure above 12ksi.

R eason for change:
Muzzle blast overpressure iz carrect term. Muzzle Brake will be designed to minimize blast overpressure. il Fricrity: |Medium

j Statuz: | M e

L] L]

Other impacted requirements are:

Reviewer comments:
Reviewed by talameda on 28Feb 2002 - no further changes

Commit Change |

Shaw przpesals: |submited by anyen 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 Stepd &6 Step 5 Step 7

SabmitC kage

Proposal and ar . . .
Perform Impact Suggestions. Reuiew CPs aid Dekmine wihich CPs aid CordictCC B Review & Coordingk omal

DaakeE aid b itadditional Saggestons for S1ggestions o revkwan Digpes tion ofCP and change actioaz ©

coliEorak with ; Submittal to CCB. Eaembl: reuiw package . e req rireme 1k
IPT Rep ek CFe h;g}ﬂ; CF Lit DEbbik actors. Siggeston database.
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Reaching Consensus

Use IPT forum to Elicit Requirements.

U4 Include Stakeholders Early and Often.
L Have Stakeholders Peer Review Requirements

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

O Use a JCCB
O Try using QFD Method to Build Consensus



Communicating Requirements

Use of DOORS has helped BUT!!

L Culture shock is hard to overcome.

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

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

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

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

O 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
# TBD
- g 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
O Reach Consensus
d 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?



