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[bookmark: _Toc12634397]Bill of Materials
http://ecmukdemo3:9080/CaseBuilder/
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[bookmark: _Toc12634398]Add a new solution 
Use the + icon on the top-right of the logged in Case Builder screen,
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This solution is called Audit Master.
[bookmark: _GoBack]Based on the article "The quality audit process', Quality Forum journal of the Institute of Quality Assurance, Volume 19 Number 3 dated September 1993.
See Appendix A – Audit Master System Design ©1992,  Alan S. Bluck
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[bookmark: _Toc12634399]Add properties and Business Objects
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[bookmark: _Toc12634400]Add Roles
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[bookmark: _Toc12634401]Add properties to the Inbaskets for each role
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Repeat for The Other In-baskets
[bookmark: _Toc12634402]Add Document class
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[bookmark: _Toc12634403]Add Business Objects
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As follows based on the Appendix A System Design
	Property Name
	Property Type
	Description

	Department Number
	String 64
	The Department Number of the department to be audited

	Department Name
	String 64
	The Department Name of the department to be audited

	Department Manager
	String 64
	The Department Manager of the department to be audited

	Audit Business Object

	Auditor
	String 64
	The Auditor name

	Audit Date
	Date
	The Audit Date

	Audit Status
	String 64
	The Audit Status

	Checklist Issue Date
	Date
	The Issue date of the checklist

	Audit Report Date
	Date
	The report date

	Follow-up Dates
	Multi Date
	The follow-up audit dates

	Completion Date
	Multi Date
	The completion dates

	Number of Nonconformances
	Number
	The number of nonconformances found

	Audit References
	Multi String 64
	The list of audit trail references to other departments

	Comments
	Multi String 1024
	The audit log comments (summarising the main points found during the audit)

	Audit Report GUID
	String
	The auditor report

	Audit Frequency
	Number
	The Audit Frequency

	Audit ID
	Number
	The Audit Reference Number ID

	Department ID
	Number 
	The Department ID

	

	Auditor Business Object

	Auditor ID
	String 64
	The Auditor’s Unique ID

	Auditor Name
	String 64
	The Auditor’s Name

	Auditors Department
	String 64
	The Auditor's Department Number 

	Auditors Status
	String 64
	The Auditor's status

	Auditors Manager
	String 64
	The Auditor's manager

	Auditors Skills
	Multi String 128
	The list of the Auditor’s skills

	

	Department Business Object

	Department ID
	Number 
	The Department ID

	Department Telephone
	String 64
	The Department Telephone Number

	Department Emails
	Multi String 64
	The Department email addresses

	
	
	

	Department Procedure IDs
	Multi String 64
	The Department Procedure IDs

	Department Procedure Names
	Multi String 128
	The Department Procedure Names

	Department Manager
	64
	The Department Manager

	
	
	

	Procedure Business Object

	Procedure ID
	String 64
	The Procedure ID

	Procedure Name
	String 64
	The Procedure Name

	Procedure Publication Date
	Date
	The Procedure publication date

	Procedure Version
	String 64
	The issue/version number of the current version of the Procedure

	Procedure Main Authors
	Multi String 
64
	The main authors of the procedure

	Procedure Main Reference
	String 64
	The procedure references

	Procedure Signatories
	Multi String 
64
	The authorisation signatories

	Procedure Reviewers
	Multi String 
64
	The main reviewers

	Procedure Location
	String 64
	The master copy location

	Distribution List
	Multi String 
64
	The Owner Distribution list 

	Checklist Item Business Object

	Checklist Item Ref
	String 64
	The Checklist Item Reference

	Checklist Item Audit Date
	Date 
	The Checklist Item Audit Date

	Checklist Item Department
	Number
	The Checklist Item Department number

	Checklist Item Description
	String 1024
	The Checklist Item Description



Add Business Objects reference
https://www.ibm.com/support/knowledgecenter/SSCTJ4_5.3.2/com.ibm.casemgmt.help.doc/acmsdh80.htm
[bookmark: _Toc12634404]Add Business Object Types as Case properties

In the properties tab of Case Builder select the Business Object type
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Add other Business Objects as Case properties
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[bookmark: _Toc12634405]Add Case Types
[bookmark: _Toc12634406]Audit Department Task
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Add the required Business Objects to the Audit Department Case Type
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Select the Business Objects and then add them to the properties layout
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[bookmark: _Toc12634407]Add Business Objects to be searched
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Add Business Object properties
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Copy and Edit the Case Details page and add the custom properties view created 
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Solution deployed with no deployment errors
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[bookmark: _Toc12634408]Audit  Solution  First Test
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Add the roles for P8Admin
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Now we can see the Add Case button
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Auditor skill added
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[image: ]
Case is visible in the acce tool in the target Object Store
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Need to simplify the search parameters as adding the Business Objects caused errors
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[bookmark: _Toc12634409]Removed the Case Search Business Objects 
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Double click on each Business Object to remove it from the search list

Solution saved and re-deployed
[image: ]
[bookmark: _Toc12634410]Edit the Cases Page to allow Case Search to work correctly
[image: ]
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[bookmark: _Toc12634411]Debug the Case Manager Client
REF: https://www.ibm.com/support/knowledgecenter/en/SSCTJ4_5.3.3/com.ibm.casemgmt.design.doc/acmta044.htm

To configure logging for IBM® Case Manager web applications, you must enable debugging on the IBM Content Navigator server and restart the IBM Content Navigator server.

Procedure
To configure logging settings in IBM Content Navigator:

Log in to the IBM Content Navigator administration desktop.
Click the Settings tab and then click the Logging subtab.
[image: ]


Set the logging level for the applications to Debug.
[image: ]

Click Save and then click Close.
[image: ]
Log out of the IBM Content Navigator administration desktop.

Restart the application server instance where IBM Content Navigator is deployed.


In the SystemOut.log file I get:
[REQUEST 19] com.ibm.ecm.struts.actions.p8.P8SearchAction.executeAction()
com.filenet.api.exception.EngineRuntimeException: FNRCR0081E: RETRIEVE_PROPERTY_NOT_DEFINED: The property ContainerType is not defined. ObjectStore: "OS2", SQL: "SELECT t.[FolderName], t.[CmAcmHealthIndicator], t.[LastModifier], t.[DateLastModified], t.[CmAcmCaseTypeFolder], t.[CmAcmCaseState], t.[CmAcmCaseIdentifier], t.[DateCreated], t.[Creator], t.[Id], t.[ASB_TestString], t.[ClassDescription], t.[ContainerType], t.[LockToken], t.[LockTimeout] FROM [ASB_Test] t WHERE t.[ASB_TestString] LIKE 'ASB%%' and t.[CmAcmCaseState] > 1 ORDER BY t.[CmAcmCaseIdentifier] OPTIONS ( COUNT_LIMIT 2147483647 )" errorStack={
Analysis with acce showed
[REQUEST 19] com.ibm.ecm.struts.actions.p8.P8SearchAction.executeAction()
com.filenet.api.exception.EngineRuntimeException: FNRCR0081E: RETRIEVE_PROPERTY_NOT_DEFINED: 

The property ContainerType is not defined. ObjectStore: "OS2", SQL: 
                                         Exists
"SELECT t.[FolderName],                    Yes
        t.[CmAcmHealthIndicator],          Yes
        t.[LastModifier],                  Yes
        t.[DateLastModified],              Yes
        t.[CmAcmCaseTypeFolder],           Yes
        t.[CmAcmCaseState],                Yes
        t.[CmAcmCaseIdentifier],           Yes
        t.[DateCreated],                   Yes
        t.[Creator],                       Yes
        t.[Id],                            Yes
        t.[ASB_TestString],                Yes
        t.[ClassDescription],              Yes
        t.[ContainerType],                 No
        t.[LockToken],                     Yes
        t.[LockTimeout]                    Yes

FROM [ASB_Test] t 
WHERE t.[ASB_TestString] LIKE 'ASB%%' 
and t.[CmAcmCaseState] > 1 
ORDER BY t.[CmAcmCaseIdentifier] OPTIONS ( COUNT_LIMIT 2147483647 )" errorStack={

[bookmark: _Toc12634412]Checked FileNet Version
http://ecmukdemo3:9080/FileNet/Engine
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[bookmark: _Toc12634413]Checked FileNet Health

http://ecmukdemo3:9080/P8CE/Health
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[bookmark: _Toc12634414]Check FileNet Object Store Upgrade Status

http://ecmukdemo3:9080/FileNet/AutomaticUpgradeStatus
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Upgrade status meaning 
See
https://www.ibm.com/support/knowledgecenter/en/SSGLW6_5.5.0/com.ibm.p8.install.doc/p8pup323.htm

[bookmark: _Toc12634415]Check FileNet Workflow Upgrade Status

http://ecmukdemo3:9080/peengine/IOR/ping

NB You will be prompted to Log in using the  P8Admin (or other workflow Administrator account)
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[bookmark: _Toc12634416]Fix / Workaround for Error on Case Search

Issue Found in Case Manager Client Search in the Solution
Initially I get the following error trying to search a Case that appears to be created correctly:
[image: ]
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Initial Workaround

[image: ]
Add a Property Template with a Symbolic Name of ContainerType
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Select the “Container Type” property Template Definition we just created to add to the Test Case Object class

[image: ]
Save and Refresh
[image: ]

Tested and working in the acce tool search the SQL as follows:

SELECT [This], t.[FolderName], t.[CmAcmHealthIndicator], t.[LastModifier], t.[DateLastModified], t.[CmAcmCaseTypeFolder], t.[CmAcmCaseState], t.[CmAcmCaseIdentifier], t.[DateCreated], t.[Creator], t.[Id], t.[ASB_TestString], t.[ClassDescription], t.[ContainerType], t.[LockToken], t.[LockTimeout] FROM [ASB_Test] t WHERE [ASB_TestString] like '%ASB%'
[image: ]

Case Search now working correctly
[image: ]

But see other issues!!



[bookmark: _Toc12634417]Fix (Recommended) 
After searching the internet with google using
What is the Container Type for the Folder Class in FileNet P8
[image: ]
REF:

https://www.ibm.com/support/knowledgecenter/en/SSNW2F_5.5.0/com.ibm.p8.ce.admin.tasks.doc/featureaddons/fa_properties_folder_class_subclasses.htm

[image: ]

So just need to add Workplace Base Extensions Add-On to the OS2 Target Object store.
First reverse out our initial workaround by removing the property definition we added.

a) From the Test Folder
[image: ]

[image: ]
b) And then From the property definition list
[image: ]
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Now install the Workplace Base Addon feature
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And then restart the WebSphere application server


Test for the Audit Master solution
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Double click on the Case Title
Search is now working correctly!
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[bookmark: _Ref9787213][bookmark: _Toc12634418]
Appendix A – Audit Master System Design
[image: ]
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[bookmark: _Toc12634419]Appendix B – Example Target Object Store reinitialization Log

5/29/19 10:49:57 AM PDT FNRPA0400I The development environment reinitialization started.

5/29/19 10:50:02 AM PDT FNRPA0401I Retrieving the reinitialization manifest.

5/29/19 10:50:02 AM PDT FNRPA0405I The reinitialization of the object store started.

5/29/19 10:50:03 AM PDT FNRPA0406I Object store properties are being retrieved.

5/29/19 10:50:03 AM PDT FNRPA0411I The CodeModules document object are being backed up.

5/29/19 10:50:08 AM PDT FNRPA0412I The object store manifest is being saved.

5/29/19 10:50:09 AM PDT FNRPA0533I Authenticating access.

5/29/19 10:50:09 AM PDT FNRPA0604I The system is removing Content Platform Engine process services connection points and isolated regions that are associated with the target object store.

5/29/19 10:50:10 AM PDT FNRPA0649I The ILOG data files are being removed from the shared drive.

5/29/19 10:50:12 AM PDT FNRPA0650I Removing views and pages from shared folder.

5/29/19 10:50:12 AM PDT FNRPA0413I The object store is being deleted.

5/29/19 10:50:13 AM PDT FNRPA0414I The object store is being saved.

5/29/19 10:50:13 AM PDT FNRPA0415I The new object store is being created.

5/29/19 10:50:14 AM PDT FNRPA0416I The object store properties are being set.

5/29/19 10:50:14 AM PDT FNRPA0417I Site Initial Site, {07539A4C-DD66-492B-8A0B-BC2363C9BDB9} is being set.

5/29/19 10:50:15 AM PDT FNRPA0418I The object store is being saved. By design, some existing database objects were deleted with warnings.

5/29/19 10:50:35 AM PDT FNRPA0606I Content Platform Engine process services isolated regions are being created.

5/29/19 10:50:36 AM PDT FNRPA0607I The Content Platform Engine process services connection points are being created.

5/29/19 10:50:37 AM PDT FNRPA0419I Add-ons are being installed.

5/29/19 10:50:37 AM PDT FNRPA0421I Add-on 5.2.1 Base Content Engine Extensions, ID = {CE460ADD-0000-0000-0000-000000000001} is being installed.

5/29/19 10:50:46 AM PDT FNRPA0421I Add-on 5.2.1 Base Application Extensions, ID = {CE460ADD-0000-0000-0000-000000000004} is being installed.

5/29/19 10:50:50 AM PDT FNRPA0421I Add-on 5.2.1 Stored Search Extensions, ID = {CE511ADD-0000-0000-0000-000000000006} is being installed.

5/29/19 10:50:55 AM PDT FNRPA0421I Add-on 5.3.2 Case Manager Target Object Store Quick Task Extensions, ID = {AC532ADD-0000-0000-0000-000000000007} is being installed.

5/29/19 10:51:08 AM PDT FNRPA0421I Add-on 5.2.1 Email Services Extensions, ID = {CE521ADD-0000-0000-0000-00000000001A} is being installed.

5/29/19 10:51:19 AM PDT FNRPA0421I Add-on 5.2.1 Thumbnail Extensions, ID = {CE511ADD-0000-0000-0000-00000000000F} is being installed.

5/29/19 10:51:24 AM PDT FNRPA0421I Add-on 5.3.2 Case Manager Target Object Store Business Object Extensions, ID = {AC532ADD-0000-0000-0000-000000000008} is being installed.

5/29/19 10:51:27 AM PDT FNRPA0421I Add-on 5.2.1 Process Engine Extensions, ID = {CE460ADD-0000-0000-0000-000000000003} is being installed.

5/29/19 10:51:35 AM PDT FNRPA0421I Add-on 5.3.2 Case Manager Target Object Store Extensions, ID = {AC532ADD-0000-0000-0000-000000000002} is being installed.

5/29/19 10:54:19 AM PDT FNRPA0421I Add-on 5.3.2 Case Manager History and Analytics Extensions, ID = {AC532ADD-0000-0000-0000-000000000003} is being installed.

5/29/19 10:55:12 AM PDT FNRPA0422I The target object store is being configured.

5/29/19 10:55:13 AM PDT FNRPA0429I Auditing is being enabled.

5/29/19 10:55:16 AM PDT FNRPA0430I The Content Platform Engine root folder is being retrieved.

5/29/19 10:55:16 AM PDT FNRPA0431I The IBM Case Manager root folder is being created.

5/29/19 10:55:17 AM PDT FNRPA0432I The solution deployments folder is being created.

5/29/19 10:55:17 AM PDT FNRPA0433I The CodeModules folder is being created.

5/29/19 10:55:33 AM PDT FNRPA0423I Code modules are being restored.

5/29/19 10:55:39 AM PDT FNRPA0609I The system is restoring the case operations code module and queue definition file.

5/29/19 10:55:42 AM PDT FNRPA0640I The system is restoring the ILOG operations code module and queue definition file.

5/29/19 10:55:45 AM PDT FNRPA0923I The system is restoring the Case Health Analysis code module file.

5/29/19 10:55:47 AM PDT FNRPA0425I Event actions and subscriptions are being created.

5/29/19 10:56:45 AM PDT FNRPA0426I The case index is being created.

5/29/19 10:56:46 AM PDT FNRPA0799I The Box connection objects are being created.

5/29/19 10:56:47 AM PDT FNRPA0427I The object store reinitialization is complete.

5/29/19 10:56:47 AM PDT FNRPA0438I The Content Platform Engine data set import process is being started.

5/29/19 10:56:47 AM PDT FNRPA0439I The data set content is being saved to /tmp.

5/29/19 10:56:47 AM PDT FNRPA0403I No DataSet object can be found for the FileNet Deployment Manager import operation.

5/29/19 10:56:47 AM PDT FNRPA0500I The Content Platform Engine isolated region reinitialization process is starting.

5/29/19 10:56:47 AM PDT FNRPA0502I The VWSession object is being retrieved.

5/29/19 10:56:47 AM PDT FNRPA0504I The isolated region and system configuration are being retrieved.

5/29/19 10:56:48 AM PDT FNRPA0506I The system configuration object store ID and attribute information are being retrieved.

5/29/19 10:56:48 AM PDT FNRPA0508I The region is being initialized. This is attempt number 1.

5/29/19 10:56:53 AM PDT FNRPA0510I The region reinitialization succeeded on attempt 1.

5/29/19 10:56:53 AM PDT FNRPA0513I There was an attempt to the set the Content Platform Engine region configuration with the {6493CAFF-0087-41E5-81FC-704830753B35} object store ID.

5/29/19 10:56:55 AM PDT FNRPA0514I The {6493CAFF-0087-41E5-81FC-704830753B35} object store ID for the Content Platform Engine region was successfully set.

5/29/19 10:56:56 AM PDT FNRPA0610I The case operations definition file is being updated.

5/29/19 10:56:56 AM PDT FNRPA0611I The case operations definition file is being transferred.

5/29/19 10:57:01 AM PDT FNRPA0641I The ILOG operations definition file is being updated.

5/29/19 10:57:01 AM PDT FNRPA0643I The ILOG operations queue definition file is being transferred.

5/29/19 10:57:08 AM PDT FNRPA0440I The reinitialization succeeded.

5/29/19 10:57:08 AM PDT FNRPA0442I The reinitialization finished.
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THE QUALITY AUDIT PROCESS

A.S. BLUCK
Manager, Software Department, Laboratory Automation Division,
< Perkin-Elmer Limited

While auditing can be stimulating and beneficial, it generates an immense amount of repetitive clerical activity.
Automation of the auditing process can, therefore, offer great advantages, including built-in checks to ensure
that information is complete and accurate, standardisation of check lists, reports éic., and an easily accessible
data base which facilitates queries, updating and statistical analysis. This paper discusses such a process,
giving details of the main functions of the auditor, the data base design and the development of a working system.

Introduction

Auditing is very rewarding and interesting. However, like
almost every intellectually stimulating occupation, it also
requires a large amount of mundane clerical effort. This effort is
necessary to catalogue, cross-correlate and administer the prepa-
ration of check list questions and the production of
documentation. The results of audits also have to be document-
ed, reported and filed. A history of each audit must be kept for
reference, in order to determine the frequency of, and target the
questions for, future audits. Nonconformances are noted and
corrective action agreed between the auditor and the auditee and
follow-up audits arranged to check that the nonconformances
have been rectified. Audit trails need to be raised, during audits
involving a large organisation, in order to follow up quality pro-
cedures spanning multiple departments (e.g. traceability of
product serial numbers, from design, through to manufacturing
and servicing of the end product). Audits are scheduled in
advance to a published timetable, showing the allocation of
auditors to departments to be audited and the times and frequency
of these audits. A history of the skills, experience and training of
each auditor should be maintained.

All these processes involve an intense amount of clerical
activity in order to keep the quality auditing system current and
accurate. The benefits of automating the auditing process out-
lined above are manifold. The main benefits are as follows:

a to provide an easily accessible data base of all the audit-
ing information, enabling ad hoc queries and the collation
of the auditing results for statistical analysis and reports;

b to provide a tool for the creation and maintenance of
audit check lists in such a way as to minimise the possi-
bility of clerical error;

¢ to provide automatic generation of check lists, on a
monthly basis in advance of audits, in order to eliminate
the possibility of missing a scheduled audit;

d  to report the results of audits, producing audit notes and
the nonconformance report in a standard format.

The main benefit is the ease with which the data base of
audits can be queried and updated. Built-in checks ensure that
important information is entered correctly and prevents omis-
sion of crucial items.

Analysis
The main functions of a BS 5750/ISO 9000 auditor can be
defined as follows:

1 to examine the processes undertaken, and procedures
used by a department in order for it to conform to the ISO
9000/BS 5750 Standard;

2 to plan the check list of questions required to verify that a
department is following its procedures and that these pro-
cedures conform with the requirements of the ISO
9000/BS 5750 Standard;

3 to organise a schedule of audits to ensure that a depart-
ment’s procedures and practices are regularly reviewed;

4 as alead auditor, to allocate auditors on the basis of their
experience, training and skills, to departments to be
audited;

5 to conduct audits, obtaining written evidence, referencing
examples which show that the department is conforming
to its procedures and that these procedures conform with
the requirements of ISO 9000/BS 5750;

6 in the case where a nonconformance is found, the auditor
should suggest corrective action to the auditee and obtain
a signed nonconformance report detailing the nonconfor-
mance, the corrective action required and the target date
for completion of this corrective action;
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7 to record the results of an audit and produce a written
report detailing the nonconformances found and high-
lighting where the main actions are required by the
auditee; also to note any audit trails to other departments,
which will assist other auditors and ensure that further
investigation is continued in other departments;

8  to prepare and execute follow-up audits at an appropriate
time (as soon as possible after the target date of correc-
tion of the nonconformances);

9 as a lead auditor, to summarise the current state of inter-
nal audits, on a regular basis, in an audit log report.

Inputs into the auditing process

In order to design a data base to hold all the information
required to support the functions of the BS 5750/ISO 9000 audi-
tor described above, it is necessary to consider all the input data
which an auditor requires in order to carry out these functions.
This information consists of attributes which can be assigned to
the key elements of the auditing functions. Figure 1 provides an
overview of these inputs.

Department-specific questions derived from the Standard
Sections of BS 5750 Standard applicable to each department

Audit trails from other departments

Auditors’ names

Date of department audit

Department number of trail department
Department number of department to be checked
BS 5750 Standard reference

Questions to be asked

Status of audit trail question

Result of audit trail (comments)

Auditor’s experience and training

Name of auditor

Length of time as an auditor
Departments andited and date of audits
Auditor’s manager

Auditor’s department

Auditor training, courses and dates
Academic and professional qualifications

nonconformance

The Auditing Process

Standard

Figure 1

Each key element of the diagram in Figure 1 can be further
described by its attributes as follows, to build up a data dictionary:

Department personnel
Department manager
Department name
Department number
Auditee

Telephone number
Responses to audit questions

Department procedures
Procedure pame

Procedure reference (number)
Issue no./letter

Date issued

Author

Main reviewer

Authorisation

Distribution list

Master copy location
Revision history

Departments (numbers) using this procedure

History of nonconformance

BS 5750/ISO 9000 Standard reference
Nonconformance description

Agreed corrective action

Date of audit

Target date for correction

Date of follow-up

Status of nonconformance

BS 5750/ISO 9000 Standard
Standard questions based on BS 5750/ISO 9000

Reports required for audits — outputs from the auditing process
In order to provide the necessary feedback for external auditors,
department managers and future audits, the input data must be
collated and output in the form of reports. Figure 2 summarises
the key reports required to support the auditing function.

Audit check list and audit trail

This report defines the list of questions which must be-asked
during an audit in order to ascertain that the department is
conforming to the BS.5750/ISO 9000 Standard and is follow-
ing the department and company quality system procedures.
The audit check list should contain the following elements:

Department name

Department number

Auditee name(s)

Department manager

Telephone number

Name(s) of auditor(s)

Audit date

Check list issue date

Check list of questions with a reference number

Additionally space should be provided to-enable the lead
auditor to authorise the document, indicating that the ques-
tions and information have been verified as correct. A column
denoting that the question has been asked is also useful for
keeping track of progress.during an audit.

A list of the audit trails raised by previous audits on this
department, or other departments, is also necessary, in order
that queries spanning departments can be successfully fol-
lowed up. An audit trail consists of:

Name of department where the audit trail was generated
Date of the audit when the audit trail was generated
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Reference number and question which caused the audit
trail to be generated

Details of item(s) to be checked in the current department

Audit notes and nonconformance report
This report records the responses of the auditee to each ques-
tion posed in the audit check list document. It,records the
auditor’s comments and any evidence in support of the
department’s conformance to the BS 5750/ISO 9000 Standard.
The nonconformance report is an associated document
raised to ensure that any nonconformances discovered during
the course of the audit are documented along with an agreed
action plan to correct the nonconformance. The audit notes
consist of:

Name of the department to be audited

Date of the audit

The date the report was generated

The question reference number

The question audit status (‘PASS’, ‘NONCONFOR-
MANCE’, ‘AUDIT TRAIL’)

The auditor’s comments

In the event of a nonconformance, a report form is filled
out containing the following information:

The reference number of the question resulting in a
nonconformance

Comments written describing the nonconformance

The agreed action which the auditee must complete in
order to correct the nonconformance

The target date upon which the agreed action should be
completed

The current status of the nonconformance (i.e. ‘PENDING’
or ‘COMPLETE’)

The comments describing the result of the follow-up
meeting to check on the completion of the agreed action
The date of the follow-up meeting

The audit summary log .

This report provides a ‘snapshot” overview of the current sta-
tus of the audits for all departments. The audit log report
consists of the following information:

The department number
The auditor names for each audit of the department
The audit date
The issue date of the check list
. The report date of the audit
The follow-up audit date
The completion date
The number of nonconformances found
The list of audit trail references to other departments
The audit log comments summarising the main points
found during the audit

The auditor’s training and summary of experience report
This report lists the history of training courses and the depart-
ments audited by each auditor in the quality system. For each

auditor the report produces the following:

The auditor’s name
The auditor’s department number and department name
The auditor’s status, e.g. ‘ACTIVE’, ‘RESIGNED’,
‘LEFT’, ‘SUSPENDED’
The auditor’s manager
Comments on the general level of experience of the auditor
A list of the departments audited by the auditor followed by:
Training reference number
Date of course
Comments given by the auditor on the suitability of the
course

The department procedures list
This report lists the following information for one or more
departments:

The department number

The department name

The procedure ID

The procedure name

The publication date of the current version

The issue/version number of the current version

The author(s) of the procedure

The procedure reference

The authorisation signatory

The main reviewer

The location of the master copy

The full command string used to edit the procedure if it is
electronically held. (This gives the edit command and the
location and name of the file containing the procedure
text.)

For each procedure the distribution list is printed with:
Owner of the copy
Owner’s department number
Owner’s telephone number extension
Owner’s copy ID
The copy location

Design — considerations of the data base design
From the breakdown of ‘the required inputs and outputs to the
auditing process it is possible to define the data base structure.
This must reflect the required functionality and this considera-
tion will make it possible to design the table structures. A table,
in relational data base terms, consists of a grouping of data
items, or fields, which are logically associated (or related). A
table usually has one or more fields which together uniquely
identify the records of the table. (A record is an instance of
actual data held in the table.) This unique field or combination
of fields is called the key.

Tables themselves are often associated with each other, usual-
ly by containing common keys which enable a record in one
table to be linked to other records in another table. Tables may
have more than one link. Each link is represented by a separate
key. Sometimes an instance of a key in one table has more than
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one instance in its associated table. This is called a ‘one to
many’ relationship where, in our design, for example, one
department may have many audit questions. The linking key is
the ‘Department No.” and the ‘Date of the Audit’ fields. This
key is held once for each audit in the DEPT_DETAIL table and
many times for each question in the BS5750_REF table for that
department/audit date.

Each table is often referred to as an ‘entity’ in relational data
base design and the data base structure can be represented by an
entity-relationship diagram which shows how the data entities

Data Base functions first (in order to allow set-up of the data).
Then comes production of the Check List Report, used for
auditing, followed by production of the Nonconformance
Report and finally the Audit Log Report.

‘The sub-menu for data base access departs from a strict logi-
cal sequence by putting the two most frequently used forms at
the top of the list. The menu user-interface allows users to
access the data base and generate reports without the need for
them to refer to a manual, since the item list is self-explanatory
(see Figure 4).

Audit log Audit Procedures
record depariment
record
AUDIT_LOG / DEPT_DETAIL \ PROCEDURES
Audit Non- Audit Audits for
results conformances trails this
department
AUDIT_REPORT NON_CONFORMANCE AUDIT_TRAIL AUDIT_DEPT
Au Auditor
questions information
records
BS5750_REF AUDITORS
Standard Training
questions records
STAND_REF TRAINING_RECORDS
Entity-relationship diagram

Figure 3
interrelate. This enables the key structure to be designed more
easily. A good data base design will reflect the natural structure
of the data, simplifying the design of forms which will maintain
the data and the programs which will produce the required
reports. The entity relationship diagram for the auditing data
base is shown in Figure 3.

The data base is divided into 11 tables. The ‘crow’s-foot’
symbol indicates a link to many records. The top half of the box
describes the record and the bottom half gives the actual table
name.

The ‘hub’ of the data base design is the audit department
record table ‘DEPT_DETAIL’. The key of this table is the
‘Department_Number’ + ‘Audit_Date’ fields and this is a unique
key in this table. It is also a reference key to the records in the
AUDIT_LOG, AUDIT_REPORT, NON_CONFORMANCE,
AUDIT_TRAIL, BS5750_REF and AUDIT_DEPT tables.

The table BS5750_REF is a secondary ‘hub’ in the data base
design as the question REFERENCE key can be used to access
data in the AUDIT_REPORT, NON_CONFORMANCE and
AUDIT_TRAIL tables.

The PROCEDURES, TRAINING_RECORDS and
STAND_REF tables contain fairly static data. These data are
usually referenced multiple times by different records in their
parent tables and so they have ‘many to many’ relationships,
denoted by a ‘crow’s-foot’ at each end.

The user-interface - the advantages of a menu system

The menu system allows similar functions to be grouped togeth-
er. In our design, all the data base forms are on one sub-menu. A
menu can also be used to present a set of functions in a logical
order, such that the items of the menu are ordered so that the
first item is normally used first, then the second and so on. In
the design presented here, the main menu lists entry to the Audit

1 Audit Data Base
2. Check List Report

3’ Nonconformance Report

Audit Log Report
i5: Auditor's Training Report
6 Department Procedures Report

0 Exit Audit Master

Enter:

‘The main menu is generated using a DOS command file using ANSI escape sequences to dis-
play the items on the screen. A small program, using DOS service calls, is used to capture the
user's choice and generates a code which can be tested. This code causes the subsidiary DOS
BAT files to be executed corresponding to the value of the key which was pressed.

Figure 4

Item 1 causes a subsidiary Oracle menu form to be displayed
(see Figure 5).

The use of Oracle forms on the IBM PC

A. Maintain Department Check Lists

The first item on the Oracle main menu takes the user into an
Oracle data entry form (see Figure 6).

This can be used immediately to enter a new audit into the
system, or can be used to query for existing audits using the F1
chy to change the form to ‘query mode’. Then the department
information can be entered for the query. Any field can contain
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Char Mode: Replace Page 1 Count: *0

Figure 5

full or partly filled strings for searching or all the data can be
retrieved from the data base by leaving all the fields blank. The
F2 key is then pressed to execute the query.

The top half of the form contains the details for a specific
department to be audited and the bottom half of the form lists
the questions to be asked during the audit. The ‘Pg Dn’/'Pg Up’
keys can be used to move between the two halves of the form
(known as ‘blocks”). If you are in the top ‘block’ (half) of the

form, then using the up-arrow and down-arrow keys moves to
the next or previous department record retrieved by the search.
The form is designed so that when a new department record is
displayed the bottom block (half of the form) automatically dis-
plays the check list records for the chosen department. The
‘Description’ field can be seen to be truncated. This is because
the field can be up to 200 characters in length but only 42 char-
acters are displayed at any time. By moving to the field and
using the left and right arrow keys, however, the field will scroll
left and right in the window enabling the full description to be
read if required.

After entering the details for an audit department in the top
block, the user moves to the bottom block using the ‘Pg Dn’ key
and the cursor moves to the ‘Ref(erence)’ field. The reference
has been chosen to be a number made up of the corresponding
section of the BS 5750/ISO 9000 Standard, plus a number for
each question related to that section. At this point the user can
make use of a ‘Standard Question’ data base table (which would
have been set up using item F. ‘Maintain BS5750 Standard
Questions’). The list of these questions can be selected and the
appropriate question transferred by pressing the F4 key while in
the ‘Ref.” field. This is called the ‘List of Values’ key. It causes
the ‘BS5750 Standard Questions’ form to be displayed (Figure
7). On pressing the Enter key, the current questions are listed
and the question required can be ‘brought back’ into the main
form by selecting it with the up/down arrow keys and pressing
the F3 key to transfer it.

After all the questions have been entered or transferred and
they have been edited as necessary to make them specific to the
department, the End key is pressed to commit the records to the

Dept. No. 1

Department Detail

Dept. Name

Machine Shop,

Audit Date 08-JUL-92 Auditee W. Bloggs
Audit Frequency 2_ Manager K. Jones
Telephone 4321
Check List

Ref. Audit Date Dept. No. Description

4.05.01__ 08-JUL-92 1 Latest/relevant issue of documentation ava

4.05.02__ 08-JUL-92 Method for discovering the latest issue.

4.05.03_ 08-JUL-92 H Authorisation of documentation.

4.05.04 08-JUL-92 1, No unauthorised additions/alterations to d

4.05.05__ 08-JUL-92 1 Documentation marked with correct issue st

4.05.07__ 08-JUL-92 - & No uncontrolled documents present.

4.09.01__ 08-JUL-92 1 Evidence of use of procedures and work ins

4.09.02__  08-JUL-92 1 Measuring equipment is calibrated.
~ v Char Mode: Replace Page 1 Count: 4

Figure 6
BS5750 Standard Questions
Reference Check Question
_4.01.01 Check management responsibility.

4.02.01___  Check quality system
—4.05.01__ Latest/relevant issue of documentation available.
T4.05.027  Method for discovering the latest issue.

4.05.03__ Authorisation of documentation.
~4.05.04__  No unauthorised additions/alterations to documentation.
T4.05.05_  Documentation marked with issue status.

T4.05.06___ Procedures manual exists and is followed.

4.05.07___  No uncontrolled documents present.

T4.08.01_ Transaction records are used for identification.
_4.08.02__ . Inventory records are kept.

4.08.03___ System for determining current status of parts in production
T4.08.04 Correct paperwork accompanying parts during prod. process. (
T4.09.01 Evidence of use of procedures and work instructions.
_4.09.02 Measuring equipment is calibrated.
~4.09.03___ Procedures for in-process inspection.

4.09.04 Identification of jigs and tools.
Char Mode: Replace Page 1 Count: 17
Figure 7
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Oracle data base. If the user presses the F3 key to exit, before
committing the changes, a warning message is given and the
user is given the choice of either committing any changes to the
data base or abandoning them.

B. Enter Report Results

The next item on the menu, ‘B. Enter Report Results’, takes the
user into the ‘Department Report Log’ (Figure 8). Before enter-
ing audit results, the user would have run the Check List Report
(item 2 on the main menu) and this is a prerequisite for entering
this form. Entry of audit results cannot be made before the
Audit Check List is produced for the department, since the
Check List Report creates the empty result records used by the
form and fills in the required fields with question marks.

This form is similar in structure to the first one. It has the
department detail block in the top and the question block in the
lower half of the form. In this case, however, the question block
is expanded to two lines and question marks denote the entry
fields.

After an appropriate comment on the result of the audit ques-
tion has been entered, the auditor enters ‘Y’ if the response
conforms with BS 5750 requirements, or ‘N’ if there is a non-
conformance. A ‘T is entered if the question raises an audit trail
to another department. After entering ‘N” or “T” a sub-form is
activated.

If ‘N’ is entered, the form shown in Figure 9 is displayed,
allowing details of the nonconformance to be entered.

The department number, audit date and question reference are
automatically displayed from the contents of the parent record.

The auditor fills in the report date, the follow-up audit date, the
target date for correction of the nonconformance and the agreed
corrective action. The ‘Follow-up Comments’ field is usually
filled in later after the follow-up has been completed. The Sta-
s’ of the nonconformance defaults to ‘PENDING’. The F3 key
takes the user back to the main form.

If “T” is entered in the main form, the audit trail form is dis-
played automatically as shown in Figure 10.

This form has fields similar to those in the Nonconformance
Report. It also has a “To Dept. No.” field which enables the audit
trail to be ‘posted’ to the correct department. The full list of
department names can be listed using the F4, ‘List of Values’,
key and the department number can then be selected from this
list.

C. Maintain Auditor Details
This form enables the pool of internal auditors to be assigned to
the departments to be audited. It is a two-block form where the
top block holds the details of the auditor and the bottom block
contains the list of departments the auditor has audited/is sched-
uled to audit (see Figure 11).

In this form the ‘Auditor’s Dept. No.” can be chosen from a
list using the F4 key to show the ‘Department List’ form and
upon return (using F3) the selected department number and the
‘Manager’ fields are filled out automatically in the main form.
The “Status’ field is checked by the form and the message ‘USE
ACTIVE, RESIGNED OR LEFT” is output if one of these val-
ues is not entered. 4

In the lower block of the form there is a ‘List of Values’ on

Department No. 3
Report Date 01-JUL-92

Reference 4.05.01

Follow-up

Nonconformance Report

Agreed Action Correct the issue number of the document.

Audit Date 01-JUL-92
Follow-up Date 08-AUG-92

Target Date 01-AUG-92

Comments
Status PENDING

Char Mode: Replace Page 1

Count: 1

Figure 9
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Department No. 3

Reference 4.05.02

Status PENDING

Audit Trail Report

Audit Check Check issues are kept up to date in central Library.

Audit Date 01-JUL-92

To Dept. No. 43

Char Mode: Replace Page 1

Count:

Figure 10

Auditor’s Dept. No. 27

Status ACTIVE

Comments

Auditor Detail

Trainee auditor

Departments To Audit / Audited

Dept. No. Auditor Audit Date Status
33 Belinda 01-JUL-92 ASSIGNED
34 Belinda 15-JUL-92

ASSIGNED__ Auditing with K. Soames

Auditor Name Belinda Smith

Manager Mr. J. Granger

Comments
Auditing with K. Soames

v Char Mode: Replace Page 1

Count: 2

Figure 11

the ‘Dept. No.” field which enables the required department
number to be chosen from a list form by using the F4 key. This
antomatically fills out the “Department No.” and the ‘Audit Date’
fields. The “Audit Status’ must be chosen from SCHEDULED,
ASSIGNED, ISSUED, REPORTED, FOLLOWUP, COM-
PLETE, POSTPONED or CANCELLED, otherwise an eror is
triggered which lists the statii available on the message line.

D. Enter Auditor Training.

This form enables each auditor’s training experience to be
recorded in the data base. The form is a single block. A List of
Values (F4 key) enables the current list of training courses/audi-
tor debriefings to be displayed and the appropriate one selected,
using the up/down arrow keys and the F3 key. Upon returning
to the main form, the ‘Training Reference’ and ‘Description’
fields are automatically filled from the selected training record
(see Figure 12).

E. Maintain Course List
This form enables the list of auditor training courses, used by

the ‘Enter Auditor Training’ form, to be maintained (Figure 13).

F. Maintain BS5750 Standard Questions
This form maintains the list of ‘Standard Questions’ which can
be selected by the ‘Department Check List” form (Figure 14).

G. Maintain Audit Log

This form enables the dates of issue, audit, report and comple-
tion of an audit to be maintained, and a comment to be entered
for output by the Audit Log Report (Figure 15).

H. Maintain Procedures

This form maintains the records of who has copies of a depart-
ment’s procedures (see Figure 16). The ‘Dept. No.” field can be
chosen from a ‘List of Values’ (F4) key. The ‘Edit String’ field
defines the command line used to edit the procedure document.
Provided enough memory is available, the ‘List of Values’ key,
F4, will cause the editor to be invoked and the user will be taken
into the procedure document. The bottom block of the form con-
tains the distribution list for the procedure.

Name Ken Soames

Comments

Auditor Training
Training Ref. 1
Description Third Auditor’'s Training/Debrief

Would like formal auditor qualifications especially TICKET.

Date 15-APR-92

Char Mode: Replace Page 1

Count: 6

Figure 12
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COURSE
Train. Ref. Description
1 Third Auditor’s Training/Debrief
2 Initial Auditor’s Training
3 Second Auditor’s Training/Debrief
4 First Auditor’s Training/Debrief
5 Total Quality Management
6. Audit Master Training Day.
Char Mode: Replace Page 1 Count: *6
Figure 13
BS5750 Standard Questions
Reference Check Question
401,00 Check management responsibility.
4.02.01 Check quality system
4.05.01__ Latest/relevant issue of documentation available.
4.05.02__ Method for discovering the latest issue.
4.05.03___ Authorisation of documentation.
4.05.04___ No unauthorised additions/alterations to documentation.
4.05.05 Documentation marked with issue status.
4.05.067 _ Procedures manual exists and is follows
4.05.07___ No uncontrolled documents present.
4.08.01_ Transaction records are used for identification.
4.08.02__ Inventory records are kept.
4.08.03_ System for determining current status of parts in production
4.08.04_ Correct paperwork accompanying parts during prod. process. (
4.09.01__ Evidence of use of procedures and work instructions.
4.09.02__ Measuring equipmerit is calibrated.
4.09.03 Procedures for in—process inspection.
4.09.04 Identification of jigs and tools.
Char Mode: Replace Page 1 Count: 17
Figure 14
Audit Log
Dept. No. Aud.Date Iss. Date Report Complete Comments
. 27-JAN-92  25-JUL-92 01-JUL-92 04~JUL-92 Re-audit in September
1 08-JUL-92 25-JUL~92 09-JUL-92
2 08-MAR-92
3, 27-JAN-92 09-JUL-92
3 0I-JUL-92 05-JUL-92 09-JUL-92
4 16-MAR-92
18 01-JUN-92 08-JUL-52 08-JUL-92
27 17-JUL-92 24-JUL-92 24-JUL-92
33 01-JUL-92
34 15-JUL-92
41 07-JUL-92
43 16-AUG-92
Char Mode: Replace Page 1 Count: *12
Figure 15
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Procedures

Dep. No. Proc.ID Procedure Name
27 2 Product Definition Manual
Author Procedure Reference

R. Smith P.D.M.

Date Issue
23-MAR-90 G

Authorisation
R. Smith

Main Reviewer

Location of Master Copy

Edit String

K. Soames R. Smith’s Procedures Library e:\wpp\word BS 5750
Owner Dep. No. Copy ID Proc.ID Location Telephone
R. Smith_ 27 1 2 R. Smith’s Office 1234
A.S.Bluck 33 2 2, BS 5750 cupboard 3276

= Char Mode: Replace Page 1 Count: 2

Figure 16

The production of reports

Reports are triggered from the main AUDIT MASTER menu.
There are five reports: the Check List Report, the Nonconfor-
mance Report, the Audit Log Report, the Auditor’s Training and
Experience Report and the Department Procedures Report.
‘Analysis’ describes the output produced by each of these
reports; however, the reports have other functions as will be
described below.

The Check List Report

This report program produces the Audit Check List. It also cre-
ates an entry in the AUDIT_REPORT table. This ensures that a
check list for an audit has been produced before an auditor
attempts to enter audit results. Indeed, it is impossible for audit
results to be entered for a department audit until this report pro-
gram is run. The report program also updates the AUDIT_LOG
table with the issue date of the report. This ensures that the his-
tory of the status of an audit is automatically maintained. The
report program also has some built-in ‘intelligence’; it will
check to see if the Audit Check List has had questions added
previously and only create ‘empty’ audit result records for new
questions. This allows the report program to be run as many
times as required to allow development of the Check List
Report before final issue.

The Nonconformance Report

The Nonconformance Report program summarises the results of
the audit. The output of this report program is described in
‘Analysis’. This report program also updates the AUDIT_LOG
table with the date that the report was produced. It also updates
the DEPT_DETAIL table with the audit status, setting this to
‘REPORTED’.

The Audit Log Report

The Audit Log Report program shows the current status of
audits for all the departments in the quality system. It provides a
summary of the audit trails to other departments, gives the num-
ber of nonconformances found in each department and shows
the schedule of audits to be performed. It also creates a ‘skele-
ton” AUDIT_LOG record for all departments in the data base
which have no AUDIT_LOG table records.

The Auditor’s Training and Summary of Experience Report
The output of this report program is described in ‘Analysis’. An
example of a section of this report is shown in Figure 17.

The Department Procedures List
The output of this report program is described in ‘Analysis’. An
example of a section of this report is shown in Figure 18.

The above reports are generated using a DOS batch file
which runs two ORACLE™ programs. The first program, RPT,
extracts selected data from the data base into an intermediate
file. The second program, RPF, formats the file into its final
form, suitable for printing on a laser printer.

The limitations of the PC environment

Because of the 640 KByte limit for most programs on a PC,
ORACLE™ makes use of extended memory. Version 5.1 of
ORACLE™ requires at least 976 Kbytes of extended memory
for the memory resident ORACLE™ software. This has the
advantage of leaving all but 560 Kbytes of base memory free for
DOS applications. However, even with this advantage, some
word processors cannot be used from the SQL*FORMS envi-
ronment. For example, although the ‘List of Values’ key will
allow the Microsoft Word word processor to be invoked in the
‘Maintain Procedures’ form, there is insufficient base memory
available to allow ORACLE™ SQL*FORMS and the Wordper-
fect 5.1 word processor to be resident in memory at the same
time. For similar reasons, it is possible to run the ORACLE™
reports from within the SQL*FORMS environment; however,
the memory used is not properly released in version 5.1 of
ORACLE™ and so the alternative of a DOS batch menu was
used for the top level menu in AUDIT MASTER.

Development
The classical stages in the development of a system are usuall:
listed as follows: -

User requirements
Systems analysis
Prototyping
Systems design
Program design
Program coding
Unit testing
System testing
Installation
Paralle]l running
Release

Using the ORACLE™ fourth generation language (4GL)
development environment many of these stages overlap, since
the process of developing the forms user-interface is a combina-
tion of prototyping, system design, program design, program
coding and unit testing. It is very easy to create a simple form to
enable data to be entered into the data base and then gradually
add features using the ORACLE™ ‘Key’ and ‘Event Trigger’
macros.
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AUDITOR TRAINING AND EXPERIENCE
Report Date : 30-DEC-92

Auditor Alan S. Bluck Status ACTIVE

Dept. 33 Department : ~ Software Design
Telephone: 0434 526899 Manager  :  James Galston
Conments : Software Enginear, Degree in Biochenistry

Departments Audited

Dept.  Department Name Audit Status Audit Date
No.

1 Machine Shop REPORTED 27-JAN-92
2 Maintenance/ Safety/ Training POSTPONED 02-JUL-92
2 Matntenance/ Safety/ Training SCHEDULED 12-AUG-92

Training Experience

Date Training Description Conments
Ref.
12-JUN-90 1 Third Auditors Tratntng/Debrief Auditors Training/Dabrief
08-APR-91 5 Total Quality Management Would 14ke training in Statistical Process control
Auditor Belinda Delling Status ¢ ACTIVE
3 2 Departnent Softwara Dasign
Talaphones Manager  :  Dr. J. Granger
Comments ¢ Trainee auditor
Departments Audtted
Dept.  Department Nane Audtt Status Audit Date
No.
33 Softuare Design ASSIGNED 01-2UL-92
u Computer Sarvices ASSIGNED 15-0UL-92
Training Experience
Date Tratning Description Comnents &=
Raf.

Figure 17

DEPARTMENT PROCEDURES AND DISTRIBUTION
Report Date : 30-DEC-92

1 Machine Shop Manager : K. Jones Telephone : 4321
27 Softuare Design Manager : Dr. J. Granger Telephone :
Procedure Product Definition Manual Procedure ID : 2
Dept. No 27 Departmant. Softwara Dasign
Author R. Smith Issue Date 23-MAR-90
Current Issue : G Procadure Ref : P.D.M.

Authorisation :  R. Smith E Location : R. Smith's Procedures Library
Edit String  :  er\wpp\word bs5750.doc
Distribution List
Dept.  Owners Name Telephone Copy Location
to. Identity
27 R. Snith 123 1 R. Smitn's Office
] A.S.Bluck 3276 2 8S5750 cupboard
k] Software Design Manager : Alan S, Bluck Telephone : 0494 526899
Procedure  :  LIMS Inplementation department Manual Procedure 10 : 1
Dept. Mo 33 Departmant  : Software Design
Author Alan S, Bluck Issue Date @ 19-MAR-92
Current Issue : 002 Procedure Ref : LID/ST/002/52
Authorisation : K. Soames Location + Seer Green, Support Office
Edit String :  me bsS750.doc
Distribution List
Oept. Owner’s Name Telephone Copy Location
No. Tdentity
3 J. Jones 679276 2 Seor Grean, Support Office
] K. Snith 46516 3 P.E. Harrington Office
Figure 18
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Prototyping is a useful way to explore and develop the possi-
bilities offered by the sophisticated ORACLE™ development
environment. An initial form can quickly be produced to show
end users the current data-entry ‘model’. This enables field data
omissions to be corrected at an early stage in system develop-
ment. The necessary field validation can then be gradually
added as the form is tested. Help text can be added where neces-
sary and more sophisticated data retrieval can be developed in
the light of using the form.

When a form'is developed, the ORACLE™ SQL*FORMS
program creates a text file which describes the field positions
and the operation of the form. This is called a .INP file and is
used as an intermediate in the generation of a system-specific
file called a .FRM file which is the input which drives the
SQL*FORMS program. The advantage of the .INP file is that it
enables the forms developed on a PC to be regenerated and used
on a completely different make of computer. The .INP file is
independent of machine type. This gives ORACLE™ applica-
tions the very important feature of complete portability across a
wide variety of machines.

The reuse of code

The ORACLE™ reporting system, using RPT/RPF, provides a
framework for the fast development of well-structured report
programs. The structure required for RPT encourages the devel-
opment of modular programs. This gives the advantage of
allowing the modules (called ‘macros’ within RPT) to be reused
so that proven functions can be used in many reports. A few of
the more generally useful report macros are described below to
illustrate this point.

get_printer_control

This ‘Select’ macro enables printer escape sequences to be
stored in report variables which can then be used to control the
appropriate printer to produce form-feeds, portrait, landscape,
italic, bold, pitch or anything else required in the report.

get_system_date
This “Select’” macro sets the system date in a form suitable for
printing on reports.

lock_audit_dept_table
This ‘Select” macro is essential if the report is required to create

or update table records (especially in a multi-user environment).
The macro ensures that the table is locked in ‘SHARE,
UPDATE’ mode. This enables other users to maintain access
while the table is updated.

Summary

In summary, automating audits using a relational data base can
provide the auditor with a powerful tool for the creation and
maintenance of audit check lists. The data base can be used by
an auditor to keep close control over the progress of audits and
provide almost instantaneous access to the audit results. The
reporting tools can reduce the effort required to generate check
lists, produce a detailed report of the current status of the audits
and produce nonconformance reports and audit trails in a stan-
dard format.
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