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Virtually all projects use documents, as sources of
information or as outputs to customers or to other
groups. It is common for some documents to have a
special significance, for example to:

e Define the customer's technical and commercial
requirements

*  Define the acceptance criteria

*  Record the system design

*  Record the verification or validation of some or
all of the system

While these documents may be produced many
times, specific instances of such documents often have
a special significance, shown by one or more of:

* A particular issue number

*  Stamping with a marking

*  Bearing a seal

*  One or more signatures on printed copies

The legal or commercial significance of documents
forces most projects to have a document-centric
process. Irrespective of the extent to which the data-
centric approaches of requirements management and
systems engineering have been adopted by a project,
the project is typically managed by the issue states of
its key input and output documents.

Subject

This paper considers how to reconcile the document-
based demands of the customer and the project’s own
organisation with the data-centric perspective that is
natural for requirements management and systems
engineering techniques.

In particular, how can the problems traditionally
associated with documents be reconciled with the
needs for formal traceability and tracking inherent in
formal systems engineering processes.
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The Needs

The Solution

The process in most projects is based on each user story, requirement,

use case, verification and so on being an individual item that can be
linked to other items and managed. However, the relationship with a
customer is invariably based on documents. This creates fundamental

needs, to:

Report which items have been created or updated from a specific
instance of an input document

List the differences between the items updated from two input
documents or from two instances of a single input document
List which documents have created or updated specific items
Report which items have been published in a given instance of an
output document

List the differences between the items that have been published in
two output documents or two instances of a single document
List all documents in which specific items have been published

For example, consider the following typical customer questions:

Which versions of which requirements are in this SRD?

Which requirements have changed between these two SRD issues?
What are the differences between the designs in the original and
current issues of the SDD?

Requirement 1.2.3.4 needs to change, so which documents need to
be re-issued?

Cradle meets the needs with source documents and formal documents:

Source documents are documents loaded into the database to
create or update items, such as user requirements, acronyms,
standards, references or acceptance criteria

Formal documents are documents published from the database to
fulfil a specific need of an external group, typically a customer

Cradle provides facilities to process and
correlate the documents and database,
and process them cyclically, if needed.

This allows a project to:

1. Work in a data-centric manner:

*  Where all data is stored once,
but used many times
*  Where the database is a single
point of truth
2. Interface fully and seamlessly with
its document-centric environment
3. Track all changes to every input
document through the database
4. Track every piece of every output
document
5. Publish any number of documents
that are guaranteed to be complete
and consistent

The Needs
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The Benefits 3 Cradle allows a project to avoid the problems traditionally associated

with documentation produced manually:

Incompleteness: the documents cannot be guaranteed to be
complete, and attempts to ensure completeness are time
consuming and therefore costly

Inconsistency: the same information appears in several documents
and attempts to ensure consistency between these occurrences are
time consuming and costly

Obsolescence: the underlying information changes rapidly and the
time taken to manually prepare, quality assure and cross check
documents means they become obsolete soon after release
Irrelevance: the obsolescence of manually produced documents
makes them irrelevant, causes them to be ignored and to lose the
authority intended by their authors

Source Documents 4 Any number of source documents containing requirements, standards,

regulations or other inputs can be loaded into a Cradle database using

the Document Loader tool, that:

Creates a source document in the database

Copies the external document into the source document, thereby
protecting it from change

Divides the source document into source statements, one for each
section, paragraph, table (row, cell or table) being loaded

Creates one item in the database for each source statement

Cross references the items into a hierarchy corresponding exactly
to the hierarchy of sections and subsections in the document
Cross references each item to its originating source statement, so
linking each item to its origin text in the source document

Cradle keeps a detailed

Sor u irements Typical databa:
uree ser Requireme AC;X‘ ypical database record of the database
ptance
Origin Source Source items that are associated
Reference Doct Docu . .
st Method ment ment | with each version of each
Status source document.
o ™ U Wh ion of
ser Iser
Am;e:i);:ce Requirements| | Requirements €n a new version o '3.
a source  document is
eference
Test Method received, Document
Status . .
System Loader highlichts the
Requirements : -
= differences between it and
i l i the latest version in the
O'&
database. This allows the
project to decide if the
~
| new document is to be
loaded.
If a new source document

version is loaded, Cradle

repeats the above process, updating database items, creating a new set

of cross references, and recording the instances of each database item

that correspond to the new version of the source document.

The Benefits



Traceable and Tracked Document Management from Cradle

3SL

Project

o x
Top Level = %
[=+[ ) Source Dacuments -
=0 an
[[] Testooc o1
[ TesTspEC 1)
D SPECIFICATION: EXAMPLE IRS DOCUMENT V1 (01)
= D SPECIFICATION: EXAMPLE IRS DOCUMENT V1 (02)
[ Source Statements
CIS]
E UR UR-2:1SCOPE (4]
. UR: UR-3: 1.1 Identification (A)
. UR: UR4 :1.2 System Qverview (A)
. UR: UR-5:1.3 Document Qverview (A)
. UR: UR-6 : 2 APPLICABLE DOCUMENTS (4) 3.
. UR: UR-7: 21 Government Documents (4]
. UR: UR-E : MIL-5TD-130K (4}
. UR: UR-8 : MIL-5TD-461E (4]
. UR: UR-10 : MIL-STD-310F (&) 4.
B UR: UR-11: 2.2 Non-Government Documents ()
B UR: UR-12: NGNN-1234 [4)
. UR: UR-13 : 3 INTERFACE SPECIFICATION (A}
B UR: UR-14:3.1 Interface Diagrams (&) o
B uriuras:
B UR: UR-16:3.1.2 System Interface Diagram (4)
B UR: UR-17:3.2 Interface Requirements (4]
. UR: UR-18:a. Whether the interfacing C5Cls are to 5.
. UR: UR-19: b. The communication protocol to be u

1.1 Environment Interface Diagram (&)

Impact analyses from these changes allow an assessment to be made of
the acceptability of new source document versions. Unacceptable new
versions can be deleted pending discussion with their authors, causing
Cradle to revert to the previous versions of such source documents.

Source document management therefore means:

1. Any number of source documents can be captured
2. Each source document can exist in any number of versions

Each source document is cross referenced to database items
created, or updated, by it

Detailed records are maintained of which instances of items are
associated with each version of each source document:

That can be viewed from items to documents
e That can be viewed from documents to items

Source document versions can be compared

B UR:UR-21:3.20 R 1 Title (4]
B UR:UR-22:3.22R 2Title (4]

Customer Compliance 5

B UR:UR-20:c The priority level of the interface. RS 6.

The sets of database items associated with source documents’
versions can be compared

Source document versions can be deleted, which:

*  Reverses all changes to database items

e  Deletes the source document version and the cached
document

*  Reverts to the previous version of that source document

e Reverts to the set of cross references associated with the

previous version of that source document

Collectively, these provide a comprehensive facility allowing all aspects
of all source documents, and their updates, to be tracked, managed
and related to the rest of the project’s information.

Many projects operate within strict regulatory frameworks in which it

is vital to demonstrate full compliance with customer documents. The
source document mechanism also meets this need by providing three
types of coverage analysis of

r@\ HBY- U= EXAMPLE IRS DOCUMENT V1-coverage.doe - Microsoft Word [E=EE=R )
3 - any source document:
Home Insert Page Layout References Mailings Review View Acrobat 7 e
=|| 1. Which parts of the
| som e
-- UR UR-2(4) SCOPE source document have,
1.1 [[dentification d h b
|'[]Jis paragraph replacement text added after captureshall contain the approved an ave not, een
identification number and title of the interface(s) to which this IRS applies. (IRS_1.1 = captured into the
Draft:A) G [CRADLEZ]|
- URUR-3(4) database
1.2 Bystem Overview Idantification
This paragraph shall briefly state the purpose of the system and shall identify and 2. Where is each part Of
describe the role, within the system, of the interfaces to which this IRS applies. (IRS_12 h d
Draf[:Aj 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 _..--{ Comment [CRADLE3] the source ocument
13 Document Overview DT stored in the database,
This paragraph shall summarize the purpose and contents of this document. (IRS_13 ShOWﬂ as a comment
Draft:A) ..--{ Comment [CRADLE4]
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 UR 'A) Do it 1
3 WPPLICABLE DOCUMENTS U8 = 3. All differences between
This section shall be divided into the following paragraphs. (IRS_2 DIafI:Aj__ the original text and
2.1 ERETRETEEIE the text stored in the
This paragraph shall begin with one of the following two paragraphs, as applicable: (1) .
"The following documents of the exact issue shown form a part of this specification to : database’ ShOWn n red
the extent specified herein. In the event of conflict between the documents referenced o using strikethrough
herein and the contents of this specification, the contents of this specification shall be ¥ .
< I ¥ and underline markup
Words: 2,088 | I8 | EEEE 100% (=) [ (¥)

Customer Compliance
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6

This facility allows you to prove:

*  Which part(s) of documents have been captured

*  Where each document part is stored in the database

e That the customers document’s content has not been changed
once loaded into the database, or has only been changed in ways
agreed by the customer

Since all further compliance reports are based on the database items
that contain the customer’s information, these document compliance
views are the vital first step, by confirming the validity of these
database items.

Most projects produce their significant, formal, output in documents.
Typical examples are:

*  Concept of Operations (CONOPS)

*  System Requirements Document (SRD)
*  System Design Document (SDD)

e Subsystem Design Documents (SSDDs)
e Interface Specifications (IFSs)

Such documents are often associated with major project milestones
and sometimes with stage payments.

The Document Publisher tool is used to generate documents from a
database. The form, structure and content of a document is described
in a template which is itself a document that contains references into
the database to retrieve the information to be published. One template
is created for each style document that your project will produce.

Each template can be used many times to publish items into many
instances of a document, but when a significant project deliverable is
to be produced, this same template is published in a way that marks
the resulting document as a formal document. That is:

e Formal documents are published using standard templates
*  Users decide whether a document is published as a draft, or as a
formal document

i Publish Formal Document

¢ The content of a formal

@ Mew Formal Document () New Version

_‘I Formal Document Details

Mame: DEMO Template
Version: 01
Title: Requirement Specification Document

Document type: [ REQUIREMENTS

7

Classification: [UNCLASSIFIED

7)

document is intrinsically no
different to any other document
produced from the same
template

*  Cradle does further processing to
publish a formal document

It is normal for formal documents to

Issue: Issue One Note: The triplet of Issue, Issue Dateand || D€ published from the latest baseline

Issue date: July 2016 Reference mustbeunique ||l gince this information has been

Rereenre PRI/doc/1563 reviewed and  cannot  change.

Comments: Published from template DEMO Template.dock PROJECT) However, Cradle does not force this
to be so.

Iterms whose category value or frame is published shall be .

associated with this document o || cancet |[ e || Cradle keeps a detailed record of the

database items that have been

Formal Documents
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Top Level - Q’f

[+ {{7] Source Documents

= an

FJG Formal Documents

&[] DEMO TEMPLATE
=[] nwaTsRS
=[] REQUIREMENTS: NWATS-RS (01)

DATA BLOCK: 1 General Introduction [A)
1 Customer Requirements (A}
1.1.1 Flight Crew (4}

1.1.2 Passengers (A)

1.1.2.1 Passenger (A)

1.1.2.2 Luggage (A)

1.2.1 Flight Path {4}

1.21.1 Cruise Speed (&)

1.2.1.2 Runway Length (4}

1.2.2 Flight Schedule (A}

1.3 Environment (4}

1.3.1 Wind (A)

1.3.2 Temperature (A)

1.3.3 Humidity (&)

1.3.4 Precipitation (4}

1.3.5 Ground Icing (A}

1.4.1 Maintenance (A)

1.4.2 Repair [A)

1.5.1 CAA Regulations (A}

1.5.1.1 Airworthiness Regulations (4}
1.5.1.2 Flight Data Monitoring (4]
1.5.1.3 Aircrew Fatigue [A)

1.5.1.4 Noise Certification (A)

1.5.1.5 Part Certification (A)

Summary

published in each version of all formal documents.

Users can browse which items have been published in each formal
document, as reports and interactively through the Cradle Uls.

As the information in the database evolves, new versions of existing
formal documents can be published as new issues of these documents.

Formal document management therefore means:

1. Any number of formal documents can be published

2. Each formal document can exist in any number of versions

3. Cradle maintains detailed records of which items are associated
with each version of each formal document
e That can be viewed from items to documents
e That can be viewed from documents to items

4. Formal document versions can be compared

5. The sets of database items associated with formal document
versions can be compared

6. Formal document versions can be deleted, which:
e Deletes the formal document and the cached document

e Deletes the association between that version of the formal
document and the items published in it

Collectively, these provide a comprehensive facility allowing all aspects
of all formal documents, and their updates, to be tracked, managed
and related to the rest of the project’s information.

When tracking input source documents, Cradle:

e Keeps a record of the external documents that have been loaded
e Keeps a record of which items were loaded from each version of
each source document

When publishing to formal documents, Cradle:

e Keeps a record of the formal documents that have been published
e Keeps a record of which items were published in each version of
each formal document

Collectively, these provide full traceability from every issue of all input
documents, into the database, to every issue of all output document
and full tracking of the contents of all input and output documents,

Summary



	Contents
	Introduction
	Subject
	The Needs 1
	The Solution 2
	The Benefits 3
	Source Documents 4
	Customer Compliance 5
	Formal Documents 6
	Summary 7

