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A return-on-investment model is developed and applied to a typical
software project to show the value of doing inspections and unit and
module testing to reduce software defects.
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Table I
Summary of the Sales and Inventory Tracking System
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Table II
Comparison of Inspection Processes
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67% 100%Yes1.0

100% 100%No

60% 33.3%Yes
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2.0*
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* This module consisted of only one JCL and one program.
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How many times was this document postponed?

Why was it postponed?
How many people were asked to participate in the
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Total time author spent to fix or address all defects:
Total time moderator spent to follow up with author:

Approximate Document Pages
or Program Lines Inspected:
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Design Logic (DL)
Data (D)
Standards Deviation (SD)
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Oversight (OV)
Resources (R)
Other (O)
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Table III
Inspection Summary and Analysis Data

Metric Units or Source of Data
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Operational
Importance

Technical
Difficulty

Overall Risk
RatingSubmoduleModule

5 1 61.11.0
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5 3 81.3

1 1 21.4
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3 2 51.6

5 2 72.12.0
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5 4 93.13.0

5 2 73.2

3 2 53.3
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(3) Verify file layout matches

����� ��� �"�(� (�'(� �#&!'�

(2) Run program, parm = c

(1) Set file equations

Resources needed ––

Unit Test Case Worksheet

Module Unit: 4.2

Program/Screen/Job Name: SIT4023S

VALID Input Conditions INVALID Input Conditions

Unit Test Script

Module Unit: 4.3

Program/Screen/Job Name: SIT 4031S

Script #:

Procedure

Programs: GETPROD

Screens: ––

Database: SITDB, PRIME

SITDB Tables: Outlets, Channel_products

Others

Unit Test Case

Module Unit: 4.2                         Date Inspected: 5/4/92

Program/Screen/Job Name: SIT 4020J

Script #:

Pass: Yes / No

Case Description

Input Conditions

Output Conditions

Special Requirements

Loc_hdr.id_code< >9 No transaction header
Quantity qualified = 14, 17, 76 ANSI code < > 867, 846

Tx_count = spaces

Verify that locations with missing elements are reported.

Outlets table “business_name” blank OID = 0671100920

End-user table “company” blank OID = 067110011S

OID = 0671100920 appears on report

OID = 067110011S appears on report

Use test file TST40207.TEST.SIT

����� ��� 
� $#&(�#"� #�� �"� �"(��&�(��� (�'(� $ �"�

Feature to Be Tested
• Module processes run correctly when run in production order
• Module processes run correctly with actual production data
• All programs, JCLs, screens pass data to next process on timely basis

Approach
• Set up production test environment
• Stream JCLs, run programs, and execute entry screens in production order
• Use production data
• Verify subsets of key table data after each process

Completion Criteria
• All programs, JCLs, screens run without error or abort
• End result of process is correct data loaded into Product_mix, Product_exhibit,

Channel_products, Customer_Products, and Customer_Exhibits Tables

Test Deliverables
• Test script
• Test summary report

Resources
• Staff – Lou, Shripad, Jill
• Environment

Jupiter – SIT account
Blitz – Patsy DB (PATSY##.PATDTA.MAS):Mode 5

– Prime DB (PRIME3##.PR3DTA.MAS):Mode 6

(�'(� '�&�$(� �#�)!�"(� �"� )���� ��  �'(�"�� #�� (��� &�'#)&��'

"������ �#&� (��� (�'(�� ')��� �'� ')$$#&(�"�� ��(���'�'�� ��� ��(�.

��'�� (�� �'�� �� �'�� �� �� �%)�(�#"'�� $&#�&�!'�� �"�� �� '(�$.�-.

'(�$� $&#���)&�� �#&� �,��)(�"�� (��� (�'(�� ���&�� �$$&#$&��(��

'$������� ��(�� (#� ��� �"(�&��� �"(#� (��� '-'(�!� +�'� �"� )���� �"

(��� $&#���)&��� 
 '#� �"� )���� +�&�� (��� �,$��(��� &�') ('� #�

����� (�'(� '(�$� �"�� (��� #*�&�  � (�'(�

�"��� (��� �"(��&�(��� !#�) �� (�'('� ���� ���"� �#!$ �(��� ')�.

��''�)  -� �#�(�"� (��'� (##�� '�*�&� � �(�&�(�#"'��� �� &�$#&(� ��(�� �"�

(��� (�'(� &�') ('� +�'� �&��(���� ���� �"(��&�(��� (�'(� &�$#&(� �#�).

!�"(��� (��� ")!��&� #�� (�!�'� (��� (�'(� +�'� &)"�� *�&������ (��(

(��� �#!$ �(�#"� �&�(�&��� +�&�� !�(��  �'(��� (��� ")!��&� #�� �&�(�.

�� � �"�� "#"�&�(��� � �����('� ��(��(���� �"�� *�&������ (��(� ����

�����(� ���� ���"� ��,���

System Testing. � �-'(�!� (�'(�"�� +�'� �#"�)�(��� �"� (�"��!� +�(�

�� $� #(� (�'(� �(� �"� ��� ��� �&�� "�(�� � *� )�'� +�&�� �"(�&��� �#&

(��� ��"�&� .$)&$#'�� ��(���'�� (�� �'� �"�� �#&� (��� ��� �&� �".

*# *��� �"� (��� $� #(� (�'(�� �&#�)�(�#"� '����) �'� +�&�� )'��� (#

�#"(&# � (��� �#�� '(&��!�"�� (��(� �,��)(��� (��� '-'(�!�

Testing Metrics.� �+#� ��"�'� #�� !�(&��'� +�&�� '� ��(��� (#� !��.

')&�� #)&� (�'(�"�� ���#&(	� (#(� � ")!��&� #�� �&�(��� � �����('� �"�
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,-.-+;� >):� .7<6,� ,<916/� :@:;-5� ;-:;16/� )6,� ;0-� ;7;)4� :@:;-5

;-:;� ;15-� >):� ��� 07<9:�

Table IV
Testing Metrics

Module Size* Unit Test Module Test

Tc Nc (ATT)c Tc Nc (ATT)c

��
 ���� � � ����� �� � ����

��
 �� �� 
 
 �� �� ��

�
 ��� ���  �
�� �� � ����

��
 �� � �� ���� � � ����

* Noncomment source statements (NCSS)

** Not applicable

Tc = Total testing time for critical defects in hours

Nc = Total number of critical defects

(ATT)c = Average testing time per critical defect = Tc/Nc 
(ATT)c is defined as zero when Nc is zero
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* We used an average time of 6 hours for MTTR in our calculations.
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Defect Summary for the SIT Project
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Table VI
Time Data and Return on Investment Results
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* The time to find and fix a critical defect during system test at HP ranges from 4 to 20 hours.
We used 20 hours in our ROI calculations.
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