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	3SL Newsletters

These newsletters provide details of 3SL products and services, and information on general requirements management and systems engineering topics.

The newsletters are available in two forms, a full version with screen shots and graphics, and a text-only version sent by e-mail with links to the full version. Both forms of newsletter are available from our website www.threesl.com.

If you are at a secure site and do not have Internet access from your desktop, please print a copy of this newsletter and circulate it!

3SL Website

Our website has Cradle manuals, downloads, references and on-line support. It is your first point of contact with 3SL. Bookmark the site and visit regularly. Go to www.threesl.com and create a login account now!

The easiest way to get the latest Cradle software is: download it!
You can track calls that you or your colleagues log with 3SL Support from your login account if it is set as a customer account. You can log new support calls if your login account is a site representative account. To set your account, e-mail 3SL Support at support@threesl.com or:

· If you need help creating a login account, or want more information, click here
· To be set as a customer, create your account, send an e-mail to 3SL Support by clicking here, and be sure to tell us your login username

· To be set as a site representative, create your account, send an e-mail to 3SL Support by clicking here, and be sure to tell us your login username

Need Help?

If you have any problems with your Cradle system or evaluation we want to hear from you! E-mail our support team (support@threesl.com) by clicking here.

We can provide support directly to your desktop with a webinar. All you need is a PC with a web browser and Internet access.

If you have a problem, we can display one of our Cradle systems directly onto your PC, or your Cradle system onto our PC (if you allow it). You show us the problem, and we’ll show you how to fix it!

We can create these webinars almost immediately, at any time, so please don’t struggle with a problem, get in touch with us and we can solve it together!

	
	Web-Based Newsletters

The 3SL website has been extended so that not only can you download the full and text-only versions of all of our newsletters, but you can now also browse each newsletter from 2005 onwards as a series of web pages.

This facility is available to all visitors to our website, you do not need to have registered with 3SL, nor logged-in to our site with your account.

To access the web-based newsletters, select News → Newsletters for the new web page:
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Then, for example, selecting the Weblink link for the November 2006 newsletter produces the page:
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From here you can browse all of the sections in the November 2006 newsletter as a set of web pages. There are similar pages for the other newsletters.

We hope that this is a useful alternative method to browse the current, and all previous newsletters!

	
	3SL E-Mail System

The 3SL e-mail system has recently been modified so as to reject any e-mail that contains an embedded GIF image. This is primarily to assist our spam filters.

Please be aware that if you want to send an e-mail to us that contains images, ensure that these images are not GIFs, or embed the images into a Word document or PowerPoint file (or something similar) or ZIP them.

We may decide to reject e-mails with other types of embedded image in the future.

	
	Partnership with INEUMconsulting

3SL is pleased to announce that we have formed a partnership with Ineum Consulting to offer consultancy services to 3SL customers in Europe and beyond.

Formed in 2003 by the spin-off of Deloitte France’s consulting arm, INEUMconsulting has established itself as a major provider of a range of consultancy services in a range of vertical markets including automotive, aerospace, financial services, government, manufacturing and telecommunications. It offers the full range of consulting services, from strategic planning to operational deployment.

Whilst maintaining is objective independence from any specific requirements management (RM) or systems engineering (SE) tool, INEUMconsulting has acquired considerable expertise in the deployment, process mapping and use of Cradle in collaborative activities with 3SL in support of mutual European customers.

“INEUMconsulting welcomes the opportunity to bring our unique values and collaborative approach to assist 3SL’s Cradle customers achieve their RM and SE goals through the application of high quality processes and optimised use of tools” said Pierre du Payrat of INEUMconsulting. To contact Pierre, click here, and please mention 3SL!
To access the INEUMconsulting website, choose either French or English.

	
	Requirements Management Courses

3SL has a partnership with Mithun Training and Consulting, a premier European provider of training and consultancy services, that specialises in requirements management (RM) and systems / software engineering methodologies, both UML and SA/SD.

Whilst remaining independent of any specific RM or SE tool, Mithun Training and Consulting has developed a range of requirements management and systems / software modelling courses that provide a tool-impendent view of these key engineering activities.

Organisations that are new to RM and SE need to train their engineers in the techniques before they can use any tool successfully. Because 3SL and Mithun Training and Consulting share the same vision for the effective use of RM and SE, 3SL believes that the courses that Mithun Training and Consulting offers would provide an excellent complement to any use of Cradle.

As an extension of these courses and related services, Mithun Training and Consulting is offering three master classes from leading experts in the requirements management and software testing fields:

· ‘Software Testing Essentials for Requirements Engineers’, by Dorothy Graham

· ‘Requirements Engineering Workshop’, by Ian Alexander

· ‘10 Principles for Writing Better Requirements’, by Jeremy Dick

3SL is pleased to endorse these experts and the techniques and practises that they advocate, all of which can be implemented using Cradle.

“Mithun Training and Consulting welcomes the opportunity to offer training and related services in the RM and SE techniques automated by Cradle” said Harry Julsing of Mithun Training and Consulting. To contact Harry, click here, and please mention 3SL!

To access the Mithun Training and Consulting website, choose either Dutch or English.

	
	Cradle-5.4.1 Release

3SL is pleased to announce the immediate availability of Cradle-5.4.1 of our requirements management and systems engineering environment. Cradle-5.4.1 is a minor update to the Cradle-5.4 major release that we announced last month. It has been produced at the request of 3SL customers to make some enhancements available in advance of the next major Cradle release, Cradle-5.5.
Cradle-5.4.1 includes the enhancements from Cradle-5.4 and both of the Cradle-5.3.1 and Cradle-5.3.2 updates to Cradle-5.3 (released in June and September 2006 respectively) and enhancements that are specific to Cradle-5.4.1. The description of Cradle-5.4.1 in its Release Notes includes all of the enhancements from Cradle-5.3. However, for brevity, this newsletter only lists the enhancements from Cradle-5.4. To access the previous newsletter that contains a full description of the new features in Cradle-5.4, click here.
The Cradle-5.4.1 release provides 3 enhancements to the Cradle-5.4 release and fixes all known bugs in Cradle-5.3. For a detailed list of all enhancements and bug fixes that is also grouped by Cradle module, please consult:

· The Cradle-5.4.1 Release Notes
· The What’s New document in the Help menus of the Cradle clients

The enhancements in the Cradle-5.4.1 release are all concerned with making copies of baselined items, described later in this newsletter.
A presentation with the filename rr00803-Cradle541_NewFeatures.ppt is available from the Documents section of the Downloads area in our website that describes the new features available in Cradle-5.4.1 including all changes since Cradle-5.3.

	
	Database Compatibility

Being an update, Cradle-5.4.1 does not introduce any database changes from Cradle-5.4. Cradle-5.4 databases use the same format as Cradle-5.3 databases, so if you upgrade to Cradle-5.4.1 from Cradle-5.3, you do not need to convert your databases. You do need to convert your project databases if you are upgrading to Cradle-5.4.1 from a release earlier than Cradle-5.3. Converters are supplied with the release that will perform the conversions for you. The Cradle-5.4.1 installers automatically will detect the need to run these converters, to ensure that the upgrade process is as straightforward as possible.

It is also possible to upgrade to a new release by creating a new Cradle installation with new project databases in new directories and using exports and imports to move data between the databases of the old and new versions. With this approach, you could use the new version and its databases, or you could revert to the old Cradle version and its databases. These two sets of databases would initially have the same contents, but this would remain true only for so long as data is not changed in one set that is not also changed in the other.

Customers who adopt this approach use a procedure similar to:

· Export data from the databases in the previous release

· Install the new release

· Create new projects in the new release

· Import the data from the export files into the new databases

If you are updating to Cradle-5.4.1 from Cradle-5.2, or one of its updates, then you can use either approach. That is, you can either convert Cradle-5.2 databases to Cradle-5.4.1 or you can export from Cradle-5.2 and import into Cradle-5.4.1. We recommend that you use the conversion approach, but the choice is yours.

However, if you are updating to Cradle-5.4.1 from Cradle-5.1 (or one of its updates) or an earlier release then you must read the next section very carefully.

	
	Upgrading from Cradle-5.1 or Earlier Releases

This section ONLY applies to those customers who are upgrading to Cradle-5.4.1 directly from Cradle-5.1 (or one of its updates) or from an earlier version, such as Cradle-5.0 (or one of its updates) or Cradle-4.0U329.

If you have not used change histories (edit histories) in the earlier version of Cradle, then you can still use the export-and-import approach to the upgrade to Cradle-5.4.1 described in the previous section, if you wish.

However, if you have used change histories (edit histories) in Cradle-5.1 (or any of its updates), or Cradle-5.0 (or any of its updates), or in Cradle-4.0U329 then you must use the converter to upgrade to Cradle-5.4.
The reason for this is that at Cradle-5.2 we changed the way change histories (edit histories) are stored. Prior to version 5.2, they were stored as events in the project Configuration Log used by the Cradle Configuration Management System (CMS). From version 5.2 they have been stored in CHANGE HISTORY frames in the items in the database. Therefore, simply exporting and importing will not convert the change history information from the Configuration Log to CHANGE HISTORY frames, and so if you export from one of these old versions and import into Cradle-5.4.1, then you will lose your change histories when the database items are viewed through Cradle-5.4.1.

	
	Toolset Fonts

Cradle-5.4.1 does not include any changes to the set of fonts used by the Cradle Toolset from those that were supplied with Cradle-5.3. These fonts were last changed in Cradle-5.2.
If you upgrade to Cradle-5.4.1 from Cradle-5-1 (or any of its updates) or an earlier version, then you must apply the new fonts supplied with Cradle-5.4.1. If you are upgrading from Cradle-5.2 (or one of its updates), then you do not need to apply the fonts supplied with Cradle-5.4.1.

	
	Must I Install Cradle-5.4.1?

Cradle-5.4.1 contains enhancements to the Cradle-5.4 major release, and all enhancements and bug fixes in Cradle-5.4. It represents a substantial improvement over Cradle-5.3, but only a minor update to Cradle-5.4.
We would like you to use Cradle-5.4.1 in preference to Cradle-5.4 or an earlier version. That is why we released it!

If you are currently using Cradle-5.4 and you use the Cradle Configuration Management System (CMS) then we recommend that you upgrade to Cradle-5.4.1 as the enhancements in it will be helpful to your users.

If you are currently using Cradle-5.3, there is no immediate need to upgrade to Cradle-5.4.1. 3SL will continue to support Cradle-5.3 and its updates (Cradle-5.3.1 and Cradle-5.3.2) until the next major version of Cradle is released.

However, if you are currently using Cradle-5.2, or any earlier release, then we strongly urge you to upgrade to Cradle-5.4.1 because:

· You will see some dramatic extensions and improvements

· 3SL no longer supports these releases

	
	Mixing Cradle-5.4.1 and Earlier Releases

You can combine Cradle-5.4.1 and Cradle-5.4. That is:

· Cradle-5.4.1 servers will respond to Cradle-5.4 clients

· Cradle-5.4.1 clients will be serviced by Cradle-5.4 servers

You cannot mix Cradle-5.4.1 or Cradle-5.4 with any earlier release of Cradle. That is, if you decide to install Cradle-5.4.1 or Cradle-5.4 anywhere, then you must install it everywhere.

Specifically:

· Cradle-5.4.1 and Cradle-5.4 servers will not respond to Cradle-5.3 or earlier clients

· Cradle-5.4.1 and Cradle-5.4 clients will not be serviced by Cradle-5.3 or earlier servers

These incompatibilities are failsafe. That is, if you accidentally fail to upgrade a client running Cradle-5.3.2 or an earlier release, starting that client will not adversely affect the operation of either Cradle-5.4.1 or Cradle-5.4 as both Cradle-5.4.1 and Cradle-5.4 servers will ignore connection attempts from clients of any previous version.

	
	Downloading Cradle-5.4.1
All Cradle-5.4.1 download files for Windows and UNIX were added to our website on 23rd November 2006.

For Windows, the file to download is:  Cradle541_Setup.exe
For UNIX, your must download the boot and core.Z filesets, and also download the fileset that contains the executable files for your architecture:

· hp700_10.Z or hp800_10.Z for HP HP-UX 10.20 or later

· ibm5.Z for IBM AIX 5.1 or later

· linux-ia32.Z for all compatible versions and types of Linux

· sparcs2.Z for Sun Solaris 2.5.1 or later

· win32pc.Z for Windows executables hosted on a UNIX server

So, if you are running on UNIX, you will need to download a minimum of 3 filesets.

If you have a UNIX server that provides executables for multiple architectures, then you will need to download boot, core.Z and filesets for all architectures provided by your server.

If you are running a mixed UNIX and Windows environment, such as UNIX servers and Windows clients, then you will need to download the Windows self-extracting executable and all UNIX filesets that are needed for your environment.

3SL has a dedicated 2 Mbit/sec Internet connection which means that even the largest of these files can be downloaded in 16 minutes. We also offer a mirror site, which provides even faster downloads.

	
	Startup Guide

Cradle-5.4.1 provides a web-based resource to assist new users and evaluators to explore Cradle and learn about its capabilities.

This resource is a set of web pages that are installed with every Cradle client installation and which contains:

· An introduction to Cradle

· A step-by-step guide to creating a new Cradle project and populating it with data

· A list of follow-on activities for evaluators and new users that includes links to other Cradle documentation and information resources

On Windows, the Startup Guide can be launched by selecting:

Start → Programs → Cradle → Startup Guide
and on UNIX it can be started by opening your web browser on its initial page:

$CRADLEHOME/doc/index.htm

When opened, the Startup Guide provides an introductory page and top-level menu:
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Welcome to the 3SL Cradle-5.4.1
: Evaluation Start-Up

+ START HERE.
ra

Thank you for choosing to evaluate Cradie®. Please follow the 3 simple steps below to geta
feel for the tools and what they can do.
T

1. Before you use Cradle

© Your Introduction to Cradle
2. Where do | start

© | have installed Cradle. What do | do now?
3. What Can| do next?

© | have completed the evaluation project. How do | use my own data?

Ifyou have any further questions, o comments, you may contact us directly at
‘support@threesl.com or by fillng in the evaiuation support form here:

[Copyright®1550 - 2006 Structurad Softvars Systems Ltd (35L)





Following the Your Introduction to Cradle link provides the introduction page from where you can access descriptions of the main parts of Cradle:
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[Main Menul

Welcome to the 3SL Cradle-5.4.1
Evaluation Start-Up

+ What is Cradle composed of?

You have installed the evaluation version of the full Cradle Toolsuite. This is a collection of tools.
These tools comprise the following components:

+ Cradle Menu

+ Project Manager

+ Toolset

+ Workbench

+ Document Loader

+ Document Publisher
+ WEBA

I have looked at all these now what do | do?





After you have explored this section you can either follow direct links to the evaluation section or you can select the I have installed Cradle. What do I do now? link in the main page to reach the evaluation part of the Startup Guide. This is a collection of step-by-step instructions to create a new Cradle project and populate it with representative data, in this case for a car park:
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n Cradle®

+
l@%@ Welcome to the 3SL Cradle-5.4.1
Evaluation Start-Up

ja| The evaluation project demonstrates how Cradle can manage requirements and models. By
linking requirements through analysis and design provides a solution for tracability through the:
system lifecycle. This tracebility can be demonstrated through the Cradle interfaces or_|
published in document form.

The scope of this project is rather small only scratches the suface of what Cradle can
accomplish and has been deliberately designed so that it can be completed in a short amount
of time enabling you to get a feel for Cradle and then move on to your more important tasks. If
you reqire any extra help, contact 3SL support

Although small and simple, this project demonstrates some of the initial tasks that an engineer
may wish to perform with Cradle.

Welcome to the Simple Evaluation Project.

You are Mr N Jineer, the Project Manager at The Car Park Building Co. You have been tasked
with heading up a new project to build and deliver a state of the art secure, multstory car park
to British Car Parks.

[

Done v
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Welcome to the Simple Evaluation Project.

You are Mr N Jineer, the Project Manager at The Car Park Building Co. You have been tasked
with heading up a new project to build and deliver a state of the art secure, multstory car park
to British Car Parks.

You are provided with all the source data you require to complete this project and will be guided
through every step of the way by this project walk through.

Before you start, here is a lst of the steps involved and the source documentation/data.
Steps:

1. Create a project using the Cradle Menu

2. Capture data into cradle with Document Loader
3. Import Diagrams in Toolset

4. Manually link Requirements to Functions

5. Produce matrix from requirements to functions
6.

7

8.

Produce matrix from functions to architecture

Create User Requirement Document in DOC.

Produce a final document showing links from regs to functions, links from functions to
architecture and transient links from regs to architecture and the final specifications.

‘Source Documentation / Data
Use the below files when instructed to do so during the relevent step in this guide.

+ Draft requirements document

+ Cradle export file is located in the docs folder and is called CarParkRequirements.exp Or
download this file to your local machine and import it into Cradle from where you save it
(in Step 4)

Begin the walk through now





We encourage all evaluators of Cradle to follow these step-by-step instructions as the first part of their Cradle evaluation.

Finally, either direct links or the I have completed the evaluation project. How do I use my own data? link in the main page will direct you to a set links to further information and Cradle documents that you can use to plan how to apply Cradle to your own projects:
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Welcome to the 3SL Cradle-5.4.1
. Evaluation Start-Up

17 + | have installed Cradle, what do | do next?

7 That depends upon what you want to do next

L Do youwant to
+ Read the documentation (Recommended)
i + Open the Demonstration Project
» + Create a new Project with the defauit schema

+ Add users fo the Project
+ Import project data from another tool

o + Import data from Word®
® + Explore the Evaluation Start-up Guide (if you haven't already)
<Back<
Main Menu]





We will be pleased to help you at any stage in the evaluation process, either to answer questions or to provide guidance to explain how Cradle could be applied to your projects in your organisation.

	
	Copying Baselined Items

Projects that do not use the Cradle Configuration Management System (CMS) to raise formal changes to baselined information, will allow their users to make personal copies of project-owned, baselined, items to start the process of changing information in the baseline.

Cradle-5.4.1 introduces new options in the copy dialogues in Cradle Toolset and WorkBench to overcome some issues when users made personal copies of baselined items. These new options are only active when the user is copying a project-owned item and are:

· If auto-numbering has been enabled for the item’s type, that the copied item should preserve the baselined item’s identity. This option is selected by default.

· If the baselined item has a change history, that the copied item should also have this change history. This option is selected by default.

The copy mechanisms now also ensure that irrespective of the version number of the item being copied from the baseline, that the user-owned instance of the item that is created by the copy will have the latest version number so as to always be selected in queries which select Owner = LATEST.
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	Operational Models

Cradle provides the Process Flow Diagram (PFD) to present an operational view of system behaviour. The PFD is similar to the extended Function Flow Block Diagram (eFFBD) in that it is a time-sequenced view of elements, but its purpose and subject are different. Used in combination, the PFD and eFFBD can be used to build operational and functional models that are complementary.

	
	Background

An eFFBD is used to show a time-sequenced view of system functions, and the input and output data for each. A timeline provides ordering for the functions. The timeline can contain nodes, which can split the timeline:

· By a pair of OR nodes, to split the timeline into a number of alternate branches only one of which will be followed at runtime

· By a pair of AND nodes, to split the timeline into a number of branches all of which are processed at runtime in parallel with a synchronisation point at the end AND node of the pair

· By a pair of I nodes, to provide an iteration (loop) for the timeline with three places to control the loop:

· At the start of the loop

· At the end of the loop

· In the body of the loop

· By a pair of R nodes, to provide a section of the timeline that can be replicated, each of the replicants being controlled by a function on the Coordination branch

An example eFFBD that illustrates all of the symbols provided by this diagram style is:
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The Process Flow Diagram has all of the timeline characteristics of the eFFBD, but it shows  a time-sequenced view of operations, instead of functions.

	
	The Process Flow Diagram

An example PFD that illustrates all of the symbols provided by the diagram type is:
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As you can see, the PFD has a timeline and so is very similar to the eFFBD. But this timeline does not contain functions; it contains an operational sequence that connects operations with a timeline to accomplish an interaction between the system and its environment (users and other systems) to accomplish a goal.

An operation represents work to be done, but the work done in an operation is expressed in the end user’s terms and its content is directly related to achieving the goal of the operation sequence. There are four types of operation:

13. Operations are general purpose operations. They can be decomposed into lower-level PFDs and will ultimately be allocated to one of the other types (discussed later). They are shown as plain rectangles and described in operation specifications.

14. System operations represent work done by the system, and are shown by this symbol:

[image: image13.png]



They are described in an operation specification, and can also have a reference to another specification, typically a function specification, as one method of linking the operational model to the functional model. Any such reference specification appears in the top box in the system operation symbol. Using this mechanism creates a pseudo cross reference from the system operation’s operation specification to the function specification that it references, and vice versa. These pseudo cross references are available through the Diagram Editor and in WorkBench views.

15. User operations represent work done by users of the system:
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They are also described in an operation specification and can be contained within an environment symbol to express which user is performing the operation.

16. Agent operations represent work done by systems linked to our system:
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They are described in an operation specification and can be contained within an environment symbol to express which external system is performing the operation.

So that you can be explicit about which part of the environment is performing each user or agent operation, you can embed these symbols inside environment symbols, such as:
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These environment symbols are described environment definitions, and are identified by their name. These definitions are the same as those associated with:

· Environment (terminators) on Data Flow Diagrams (DFDs)

· Actors in UML Use Case Diagrams (UCDs)

· Actors in UML Sequence Diagrams (SQDs)

· Actors in UML Collaboration Diagrams (CODs)

· Environment symbols on extended Function Flow Block Diagrams (eFFBDs)

· Environment symbols on Physical Architecture Diagrams (PADs)

· Environment symbols on Architecture Interconnect Diagrams (AIDs)

· Environment symbols on Software Architecture Diagrams (SADs)

	
	Operations and Functions

In an eFFBD, a function is a unit of work to be performed by the system being considered. That is, a function is inside the system boundary, and the work it performs is work that the system has to do itself. This is work that will ultimately be performed by a piece of software, electronics, pneumatics, mechanics etc. that is a part of the system. Any work done in the system’s environment is not shown explicitly in the eFFBD. The eFFBD shows the data sent to, and received from, the environment, but the work done in the environment is not shown.

The distinction between a PFD and eFFBD is perhaps subtle, but important. PFDs show operations, whereas eFFBDs show functions. Operations are work that has to be done in an operational sequence, work that must be accomplished in order for an interaction between the system and its environment to be completed. Functions are work to be done explicitly in the system. Therefore, operations are more general than functions, and an operational sequence contains work that will be performed both within the system and outside it.

But there is a further, more subtle, distinction. An operation is work to be done to achieve the goal of the operational sequence. It is expressed in end-user terms, such as a spacecraft achieving Low Earth Orbit, or a missile striking a target, or a telecoms network routing a call from one subscriber to another. In contrast, a function is work to be done by the system to accomplish something internal to the system. It is expressed in system terms that may relate only indirectly to what the end user regards as being important.

Thus, just as there is a distinction between user and system requirements, so there is exactly the same kind of distinction between an operation and a function.

Operations have to be allocated, and they can be allocated to:

17. The system being considered, when they are called system operations
18. The human users of the system being considered, when they are called user operations
19. Another system that interacts with the system being considered, when they are called agent operations
Therefore, the operations in a PFD show work that may be inside, or outside, the system boundary.

If the operation has not been allocated to one of the above three types, then the location of the operation has not been decided. If the operation has been described as a user operation or an agent operation, then it represents work to be done outside the system boundary, in the system’s environment. Only if the operation has been described by a system operation is it clear that the operation represents work that the system itself will have to provide.

	
	Operational Sequences

A top-level PFD contains a single operational sequence that represents a single interaction between the system and its environment. Initially, all operations in the PFD will be identified in the timeline and verified as complete and correct. The operational sequence may be composed into lower-level PFDs as needed.

Either as a result of this decomposition, or simply at a later stage in the analysis, each of the operations will be allocated to a system operation, agent operation or user operation. If a hierarchy of PFDs has been produced, it is likely that this allocation will occur in these lower levels PFDs.

Therefore, in a PFD hierarchy, the top level will represent a high-level view of the interaction and the lower-level PFDs will contain the refinement of the operational sequence in this interaction, and will allocate the operations in the interaction to the system, its users, or the agents (other systems) with which it interacts.

	
	Relationship to Use Cases

The operational sequence shown in a PFD can correspond to a use case. If the process used in the project calls for use cases, then each use case could be developed in an operational sequence in a PFD. This represents an alternative to a UML sequence diagram, as discussed below.

The advantage of using a PFD rather than an eFFBD to describe a use case is primarily that the involvement of the environment in the sequence can be shown. This advantage is very significant, otherwise the role of users and external systems in the time-sequenced content of the use case cannot be clearly shown.

	
	Relationship to Requirements

By allowing the operations of the system, its users and agents to be shown, an operational sequence makes a PFD a natural form in which to model functional requirements.

Inevitably, and correctly, these requirements will be expressed from the user’s perspective. They will be expressed in terms of the externally observable behaviour that is required from the system. As such, they are written from the stakeholders’ perspective (here stakeholder in requirements and user in user operations are being used interchangeably).

Such functional requirements will express what the system is to do in response to actions from the user, and then what the user is permitted to do following these system responses. Each of these requirements’ clauses can be cross referenced to a corresponding operation in the operational sequence.

Since the operational sequence contains the system, its users and agents, there will always be an operation in a PFD to which any and every functional requirement can be linked.

This is not true for eFFBDs (or any other functional notation such as IDEF0 or DFDs), nor for elements of UML models, all of which concentrate on the system being developed.

	
	A Family of Models

The unique nature of PFDs’ operational sequences allows projects to create a family of models in response to the requirements hierarchy, which can be simply summarised as:

· User requirements are satisfied by system requirements

· Key user requirements are satisfied by the use cases

· Functional system requirements are satisfied by operations

· Use cases are satisfied by operations

· Operations are provided by functions

· Functions are allocated to the architecture

· Non-functional system requirements are allocated to the architecture

In these statements, clarified by, satisfied by, provided by and allocated to, are the types of cross reference used in the Cradle database to link these collections of items together:
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In the above statements, we have considered the different treatment of functional and non-functional system requirements. You may not have this distinction in your processes. We have also proposed the use of use cases to graphically depict the key (high-level) operational (or functional) user requirements. Again, your process might  not have this distinction for key user requirements (KURs).

Nonetheless, the use of operational and functional models as distinct representations of the behaviour required by the system is invaluable, since it allows you to fully develop the details of the behavioural interaction of the system with its environment. This ensures that the details of the functions that you create in the functional model (when you consider only the system itself) will much more complete and will be much easier to produce.

	
	Alternatives

There are alternative approaches for representing interactions across the system boundary:

· Events are the individual units of an interaction. Each event has a stimulus, a response and a list of before events (the events that must have occurred before this event can occur). For convenience, events are normally placed into groups (using the Group attribute) so that the events that relate to an individual interaction can be seen more easily. Events have time sequencing, but are not graphical, do not show input or output data, and exclusively describe the system’s response to external stimuli.

· UML sequence diagrams allow a description of the sequence of interactions across the system boundary, that is, between the system and its environment. They are graphical, but do not describe the work that is done, but merely the exchange of messages, which are similar to invoking units of work with associated parameters.

Consequently, PFDs are the preferred method for depicting the interactions across the system boundary when work and input/output data is to be shown graphically in a manner that can be directly traced to the requirements and later models for full lifecycle traceability.

	
	Internationalisation Support

The UIs of Cradle WorkBench, Project Manager and Menu (and tools that 3SL will develop in the future) may now be displayed in multiple languages. This support is provided via the use of message catalogues, which provide the translations.

Cradle tools that support multi-lingual UIs will detect the required language from the host operating system. On UNIX and Linux, this is found by checking the values of the LANG, LC_MESSAGES and LC_ALL environment variables. On Windows, it is found from the registry. If desired, the language can be forced using the environment variable CRADLE_UI_LANG.
The language is specified using the international standard language codes, such as en for English. 3SL and our partners will progressively develop and maintain more message catalogues for Cradle. If a message catalogue does not exist for your language, then the Cradle UIs will be in English.

The messages catalogues supplied with Cradle-5.4 are:

· en

- English

· en_us
- English - US dialect

· fr

- French

· nl

- Dutch

· zh

- Chinese (simplified)

· wel
- Welsh

For example, Workbench with a Dutch UI is:
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The Cradle Windows installer allows a UI language to be forced at installation time. If this is selected, then it sets the CRADLE_UI_LANG environment variable. This step is optional, as the environment variable, if required, can be set, changed, or unset at any time.

A Message Catalogue Manager (MCM) utility is provided to define the message catalogues used by this internationalisation support. It can be used either to define new message catalogues or to define regional variations on the catalogues that 3SL provides.
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