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Paragraphs ¶ are the curse of  

Requirements Management (RM)

Streamlining: Brilliant! 

Premise
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Before 



Background: Industrial Infrastructure
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Unification of the Cities

2019

Progression of SE at the Royal Commission

2018 2020

2021

Construction Specifications

Pay Items and Standard Drawings

Engineering Manual (Design)
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Unification of Technical Requirements
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1. Engineering Manual

2. Construction Specifications

3. Standard Drawing Details

4. Pay Item Descriptions



Problem Statement
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An “elegant” system (NASA):

• Robust

• Efficient

• Meets client intent

• Structured

• Easy to use



Derivation of an “Elegant” System

Review

• Software packages

• Templates

• Examples

• BIM Forum

• Algorithms

Standards

• INCOSE Guide

• Construction Specifications 

Institute (CSI)

• Uniclass (classification)
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Upgrading Legacy Specifications

• Derived correctly

• Consistent from project to project

• Design development

• Design verification

• Purchasing activities

• Field verification

• Modification

• Incorporate in models (e.g. BIM) and databases
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Options for Software

• MasterSpec files with Word addins

• Commercial, off-the-shelf (COTS) software

• Author-developed automation

– Build on past sucess

– Train junior engineers in RM

– Minimize training required for new software
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Streamlining
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Concept: Eliminate words that add no value.

Examples of streamlined requirements:

• Adhesive: Spread with notched trowel.

• Equipment: Install plumb and level.

• Portland Cement: ASTM C150, Type 1.



Comparison to the INCOSE Guide
Traceable to credible source

Characteristics
of Good 

Requirements

C1

C2

C3

C4

C5

C7

C9

Necessary and correct

Appropriate

Unambiguous

Complete

Singular

Feasible and Verifiable

Conforming

In its correct place

Precise language

Does not require elaboration

One topic

Compare output to requirements

To some standard
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Characteristics C10 

and C11: Links to 

Related

Requirements
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Drawing elements

Submittals and

payments



Streamlining Using

Visual Basic for Applications (VBA)
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1. Database 2. Files 3. Learning
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Dictionary
Parts of 
Speech

Standard 
Terms

1. Setting up the database



www.incose.org/symp2021 19

Formatting
Problematic 

words
Sorting

Prelim 
Parsing

Refinement

2. Preparing the files
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Listing Highlighting

DecomposeReassemble

3. Learning



70%

5%

20%

5%

Text is too mangled or too 

wordy for automated 

interpretation

Requirement has 

technical issues.

Longest common 

string approximates 

the edited version.

Other issues

Quantify differences between the automated rewrite 

and the final edit using the Longest Common 

Substring algorithm (~20 specifications)

Results
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NLP

Classes

Attributes

Operations

Relations

Inheritance

Reference

Using NLP to create

UML diagrams



Python SpaCy NLP Library

www.incose.org/symp2021 23

SpaCy

Sentence 
Segmentation

Merging, 
splitting

Phrases

Linking

Parts of 
Speech

Nouns

Verbs

Etc.



SpaCy

Text Editor

Python 
DocxCreate Word files

Functions

Code 

interpretation

Coding

Required Technologies
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Python-based Process
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Read the Word file

Apply SpaCy Pipeline 
Processing

Analyze the sentence

Write sentence to the Word 
documents



Results
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70%

5%

20%

5%

Text is too mangled or too 

wordy for automated 

interpretation

Requirement has 

technical issues.

Longest common 

string approximates 

the edited version.

Other issues

Similar to VBA



So what did we learn? 
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VBA Python

Bulk operations Bulk operations

Effective “first pass” at streamlining Effective “first pass” at streamlining

Scalable, modifiable dictionary Static library

Minimal NLP functions Robust NLP functions

No generalization of phrases Generalization of phrases

Handles tables and figures Poor handling of tables and figures

Streamlining in place Requires extraction and reassembly



Conclusions

www.incose.org/symp2021 28

Streamlining: An extension of the INCOSE 

Guide for Writing Requirement

Streamlined Requirements: Structure

Structure: Efficiency in downstream processes
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σ𝐶𝑜𝑚𝑚𝑜𝑛 𝑠𝑡𝑟𝑖𝑛𝑔𝑠 (𝑛𝑜 ℎ𝑖𝑔ℎ𝑙𝑖𝑔ℎ𝑡 𝑜𝑟 𝑠𝑡𝑟𝑖𝑘𝑒𝑜𝑢𝑡)

Length of the longest string

Quantification of Success



Learning

Assign attributes to phrase Analyze the collection
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The Case for Streamlined Requirements

• Ease of use

• Imperative mood

• Default actor

• Construction submittals

• Culture independent

• Model development and validation
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