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System Requirements State

Lifecycle States
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Layer of complexity A B C D E F G H  

Global (Planetary) 7

Regional 6

Socio-economic 5

Supply chain 4

Business 3

System (single) 2

Product 1

Component 0

A – Customer Needs 
Identification

B – System 
Requirements

H – System DisposalF - Systems Integration and Test

E – Subsystem 
Testing

D – Subsystem 
Construction

C – Subsystem 
Design

G - Operations and Maintenance
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Do we need written requirements?

 Size of project
 Very small

 Concept of operations (CONOPS)
 Well understood

 Likelihood of changes during SDP
 Very low

 Number of people/organizations involved
 1

 Alternatives to written requirements exist
 As will be seen
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Requirements analysis -1: [FRAT]

Requirement for number of stations taking part

 Published scores showed maximum number of contacts was 
2707 for top scorer

 Requirement
100. The system shall contain at least 2707 stations.

 Can set number at 3000 

 (TPM: watch RAM usage, and drop to 2710 if necessary; 
use parameter for value)

 Feasibility analysis

 3,000/24=125 contacts/hour = 2 contacts/minute
 Reasonable for a beginner using low power (application domain knowledge)
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Requirements analysis -2:
Requirement for number of stations in each Section

 Published scores in QST list participation by Section

 Two separate parts (weekends) to contest
 Phone (SSB) and Morse code (CW)

 Set requirements for stations in each Section based on
1. SSB participation

2. CW participation

3. Combination participation in the two parts

 Assumption
 Ratio of number of stations not submitting entries is about the 

same as for those submitting entries

1 2
3

4
5 6 7 8
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Requirements analysis -2:
Number of stations in each Section

 Selection criterion

 At least one station in each Section?

 If none of the options contains at least one station, then a station may 
need to be inserted – see next slide for options.

Criteria CW SSB Combined

At least one in each Section No No Yes

Missing Sections WY, NWT CZ None

1 2
3

4
5 6 7 8

Distribution of stations submitting logsin sections in published scores
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Dealing with WY, NWT and CZ 
(1 participant each)

 Options

1. Set value at 1 (published results)

 For all iterations of simulation

2. Set value at either 0, 1 or 2

 At start of each iteration of simulation

 Selection criteria

 It’s a simulation, numbers are small, should have minimum effect

 Makes game more interesting (and real?)

 Uncertain if a ‘clean sweep’ can be achieved (desirable in game?)

1 2
3

4
5 6 7 8
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Partial published results (Canadian 
Sections)

CW SSB TOTAL % CANADA % CONTEST

MAR 4 3 7 11.86 0.26

QB 6 2 8 13.56 0.30

ONT 10 6 16 27.12 0.59

MAN 6 3 9 13.25 0.33

SK 2 1 3 5.08 0.11

AB 2 5 7 11.86 0.26

BC 4 4 8 13.56 0.30

NWT 0 1 1 1.69 0.04

SUM 34 25 59 100.00 2.19
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Looking back at the problem statement

 Number of stations in each Section that is needed for the 
understanding?

 Exact or relative?

 Let the number of stations in each Section vary by a small 
percentage each time the simulation is run

 Makes simulation game more interesting

 Makes for a different situation

 Valid 

 distribution was assumed based on 1 set of entries

 there was an assumption on the distribution in results

 Put ± tolerances on the stations in each Section
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630. Requirements for number of stations in 
provinces of Canada1

631 The system (simulation) shall contain 7 stations in MAR2.

632 The system shall contain 8 stations in QB.

633 The system shall contain 16 stations in ONT.

634 The system shall contain 9 stations in MAN.

635 The system shall contain 3 stations in SK.

636 The system shall contain 7 stations in AB.

637 The system shall contain 8 stations in BC.

638 The system shall contain 0, 1 or 2 stations in NWT.

Notes 1 Numbers are determined by distribution except for NWT

2 Abbreviations not spelled out, domain knowledge
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Alternate approach to setting requirements 
for number of stations in Canada

 Use probabilistic approach and calculate for each iteration of simulation
 Section calculation approach (F_Section)

 Test feasibility of requirements
 Calculate percentage of entries in each Section in contest from published 

results
 Whole contest or by call area (easier to manage)

 Write software module to set up distribution of Sections based on calculated 
percentages (± tolerance, allowing for a 0 value)

 Exercise module several times and compare results of model to published 
data from results to validate module

 Write requirements to allow for both design approaches
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630. Requirements for number of stations 
in Canada

631 The number of stations in MAR shall be between 0 and (0.26±p)% of the number of stations 

in the contest

632 The number of stations in QB shall be between 0 and (0.30±p)% of the stations in the contest

633 The number of stations in ONT shall be between 0 and (0.59±p)% of the stations in the 

contest

634 The number of stations in MAN shall be between 0 and (0.33±p)% of the stations in the 

contest

635 The number of stations in SK shall be between 0 and (0.11±p)% of the stations in the contest

636 The number of stations in AB shall be between 0 and (0.26±p)% of the stations in the contest 

637 The number of stations in BC shall be between 0 and (0.30±p)% of the stations in the contest

638 The number of stations in NWT shall be between 0 and (0.04±p)% of the stations in the 

contest
The value of p% is TBD

Can expand concept to all Sections 
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Alternative text format

 631 The maximum number of stations in MAR shall be (0.26%±p)%

 632 …

 OR

 631 The system shall contain up to 7±p stations in MAR.

 Which is less open to interpretive errors (“0.26%±p)%” or “7±p” ) ?

 Can write 75 similar statements or use a Table

 630 the number of stations in each Section shall be as shown in Table TBD

 Note table was generated during analysis of published results

 If table is used, no time is spent on figuring out how to write the 
requirements properly and no errors are introduced in writing and 
interpreting the text mode requirements.
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Functions and requirements

 Function

 Contact stations in Canada

 Requirements

 Specify the number of stations in each Section in Canada

 Requirements 

 are one way to quantify functions

 And ..
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Requirements analysis 3:
Platform dependency

101.1 The simulation shall be written in Microsoft BASIC Version 
2.0.

101.2 When executing, the simulation shall be contained within 12K 
Bytes of RAM.

101. The simulation shall execute on an INTEL Intelec 8/80 
Microprocessor Development System equipped with 32 K Bytes RAM.

[That is the maximum RAM for that architecture]

OR
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Tools and techniques used in requirements 
analysis (summary)

 Holistic Thinking Perspectives 

 Active Brainstorming

 Looked up data in application and execution domains

 Used domain data to compute values for requirements

 Developed models of probabilistic functions

 Design and realized partial elements of solution system

 Exercised models

 Tested validity of models as part of breadboarding process

 Used problem solving process a number of times

 How the wording of requirements affects the design
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Project plan [at SRR]

 Approach

 Write software in BASIC

 Resources

 One programmer

 Part time

 Write, test and document

 One domain expert

 Part time

 On microcomputer

 IBM 360 as a backup if memory requirements are too large for Intelec 8/80

 Schedule

 Complete by November 1979 in time for next iteration of contest

Risk mitigation
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At end of this State – HKM2F Column B

 System Requirements Document

 Project plan

 SEMP

 TEMP

 Work packages

 Cost and schedule estimates

 Etc.
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Exercise 13-41 Writing good requirements

1. Write at least 20 good requirements based on the 10 scenarios you created in exercise 13-11

2. Run them through Tiger Pro

3. Group them in a logical manner

4. Prepare a <5 minute presentation containing

1. The 20 good requirements 

2. The number of requirement you had to fix after running them through Tiger Pro

3. This slide and the version number of the Module

4. The exercise problem formulated per COPS problem formulation template

5. A compliance matrix for the exercise

6. Lessons learned from exercise

5. Save as a PowerPoint file in format Exercise13.41-abcd.pptx

6. Post/email presentation as and where instructed
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Any questions ?

1. Best

2. Worst

3. Missing

Email: beyondsystemsthinking@yahoo.com
Subject: <class title> BMWQ Session #
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