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Subsystem Construction and Testing States

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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Issues addressed in this phase

 Writing the code (construction)

 Propagation model

 Section distribution model
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Writing the code

 No third party software libraries at that time
 Created “software integrated circuits”

 Reusable modules/subroutines
 Never modify them – avoid regression testing

 Build a little – test a little
 Incremental/spiral/cataract development 

 Create user interface first in Build 0
 Add functionality in each Build

 Sequence allows for testing along the way, i.e. log, listen, call …

 Memory limitation (TPM)
 Use spaghetti code to save memory – in this instance [special case]
 Document code well; REM statements ignored by interpreter

 Implementation domain knowledge

 Build test routines into a diagnostic mode via the user interface
 Commented out after code passed tests, due to memory limitations in this instance
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User interface (input options)

3300 CLS:PRINT Z$(0),"CALL OTHER STATION"

3310 PRINT Z$(1),"ENTER CONTACT IN LOG"

3320 PRINT Z$(2),"CHANGE BANDS"

3330 PRINT Z$(3),"CHECK TO SEE IF WORKED"

3340 PRINT Z$(4),"VIEW COLOR COMBINATIONS FOR CUSTOMISING"

3350 PRINT Z$(5),"TAKE A BREAK (TIMEOUT)"

3360 PRINT Z$(6),"CONFIRM RECEPTION OF CONTEST DATA "

3370 PRINT Z$(7),"SEND YOUR DATA TO OTHER STATION"

3380 PRINT Z$(8),"REQUEST REPEAT OF OTHER STATION'S DATA "

3390 PRINT Z$(9),"GIVE UP AND SWITCH OFF EQUIPMENT“

3400 etc.

110 Z$(4)="COLOR":Z$(5)="BREAK":Z$(6)="QSL"

140 Z$(7)="SEND":Z$(10)="TUNE":Z$(11)="RESTORE":Z$(12)="SAVE"

230 Z$(14)=M$(5):Z$(13)="HELP":Z$(16)="CQ":Z$(17)="WORKED“

Use of string variables saves memory and ensures consistency
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Issues addressed in this phase

 Writing the code (construction)

 Propagation model

 Section distribution model
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Propagation model 

Time Frequency Band (M)

(Hours) 10 15 20 40 80

0000 0 0 0 100 100

0400 0 10 50 100 100

0800 100 0 100 100 0

1200 100 0 100 100 0

1600 50 10 50 100 50

2000 0 0 0 100 100

 For W1/VE1 call area*

 Group of sections

 Limited to 10-80 M

 Time is EDT or Local

 Four hour time of day blocks

 Number indicates probability 
of propagation

* From fig 5-10 in Kasser J., Software For Amateur Radio, TAB Books, 1984, page 83
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Propagation model

 Options

1. Logic using IF … THEN statements 

2. Table driven approach

1 2
3

4
5 6 7 8
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Logic approach
2230 IF B=B4 OR B=B5 AND H<12 OR B=B3 AND H>=20  AND RND(1)>.5 THEN 2810

2240 IF B=B3 AND (H<20 AND H>=12 OR RND(1)>.5 AND H>=8) THEN 2810

2250 IF B=B2 AND (H>=20 OR H>=8 AND H<12) AND RND(1)<0.1 THEN 2810

2260 IF B=B1 AND (H>=12 AND Q=2 AND H<20 OR H>=20 AND RND(1)>.5) THEN 2810

2270 RETURN: REM with Y5 as 0

2810 Y5=1:RETURN

B = Band

B1 … B5 amateur bands

H time of day [block]
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Table driven approach

 Use an array Contact(S, B, H)
 Can be the Table of stations

 Section, Band, Time of day block

 Code
 During initialization

 Store Table values in Contact(S, B, H)

 At run time
 Set up value of S, B and H
 Index into array by value in S, B and H and determine if contact is possible (C1 = 1)

 Y5 = Contact(S, B, H)
 If Y5 = 0 THEN C1 = 0 ELSE 

 If Y5 = 1 THEN C1 = 0 ELSE
 C1  =  (RND(1) < Y5) : REM Returns Logical 0 or 1
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Characteristics

 Logic approach
 Does not require knowledge of 

arrays
 Simple set up
 Many lines of code for 

execution time
 Flexible probabilities

 By changing values of variables 
embedded in the code

 Not very flexible

 Table array
 Requires knowledge of arrays
 Complicated set up
 Few lines of code at execution 

time
 Flexible probabilities

 By changing data loaded into 
table without programming

 Bonus: Location can be 
changed to any Section

 By changing data loaded into 
table 

 without programming
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Selection Criteria

 Development time

 Array approach has learning curve

 Schedule important

 Process consideration affects product design

 In this instance

1 2
3

4
5 6 7 8
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Decision 

 Use logic approach

 Lack of implementation domain knowledge

 Schedule driven

 Risk of non-completion of software

 Wrong decision from a ‘systems’ perspective

 Hindsight

 Problem statement influenced decision

 Completion of simulation was secondary objective

 Understanding of the situation was primary objective

 Table-based software is very powerful and flexible

 Used later in other software

1 2
3

4
5 6 7 8
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Validating either probabilistic model

 Assumption

 Instantiation of model has been built

 Exercise instantiation a number of times

 If software, create a test program

 Compare sum of results of each run with predicted values

 If close, then model is good enough
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First run W1/VE1 Predicted and Actual (100x)

Time Frequency Band (M)

(Hours) 10 15 20 40 80

0000 0 0 0 100 100

0400 0 10 50 100 100

0800 100 0 100 100 0

1200 100 0 100 100 0

1600 50 10 50 100 50

2000 0 0 0 100 100

Time Frequency Band (M)

(Hours) 10 15 20 40 80

0000 0 0 0 100 100

0400 0 12 50 100 100

0800 100 0 100 100 0

1200 100 0 100 100 0

1600 55 16 81 100 50

2000 0 0 0 100 100

Rerun validation test

Examine model (code) for 

implementation error
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Predicted Actual
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Issues addressed in this phase

 Writing the code (construction)

 Propagation model

 Validating probabilistic models

 Section distribution model
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Validating part of Section distribution model*

Individual runs (6)               Average

Conclusion: Approach is feasible, but numbers need to be tweaked

Numbers from published results

* From SFAR, page 88
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At end of this state – HKM2F Column F

 Working and tested system

 Documentation

 Ready for delivery/production

 An understanding of the issues and of the solution 
system that is not

 [Going to be] delivered

 Documented

Creating Outstanding Systems Engineers 1301-136



Session 13 5/30/2025

1301-10

Exercise 13-61 Writing good requirements

1. Develop an outline plan for the acceptance test of the software

2. Prepare a <5 minute presentation containing

1. The outline acceptance test plan

2. This slide and the version number of the Module

3. The exercise problem formulated per COPS problem formulation template

4. A compliance matrix for the exercise

5. Lessons learned from exercise

3. Save as a PowerPoint file in format Exercise13.61-abcd.pptx

4. 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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