USING THE FRAMEWORK (FRAME)
ARCHITECTURE

One of the two main starting points for creating a new ITS architecture from an existing ITS architecture is

Kent) who has given permission for its use in this web resource.

THE STEPS TO FOLLOW

To use the FRAME Architecture to create an ITS architecture that will support the services agreed with the

stakeholders will involve taking the following steps.

Step 1. Visit the FRAME Architecture website (http://www.frame-online.net/) and select the "Library" tab
and click on "FRAME Architecture" as shown below. (Click + to show)

OPTIONS ON THE FRAME HOME PAGE
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Figure 9: FRAME website opening screen shot

Step 2. On the next web page that is displayed, download the User Needs (1.4M doc file) plus the
pictorial version of the structure of the User Needs (350kB pdf file), as shown below, and save both files.
(Click + to show)
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SELECT DOWNLOADS AND CREATE A SPREAD SHEET
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Figure 10: Selecting FRAME User Needs files to download

Step3. Create a spread sheet, then copy and number the Service Descriptions generated by the
architecture team (and approved by the stakeholders (See How to Create One?),into the two hand
columns. Label the columns to the with headings for the FRAME User Needs Numbers and User Needs
Descriptions that elaborate each Service Aspiration, plus (optionally) an extra column for Assumptions,
Cross References to Other Matches, or Comments.

Step 4. Go through the Service Descriptions and find the relevant FRAME User Need Descriptions in the
"1.4M doc file" downloaded in Step 2. Studying the table of FRAME User Needs will help to identify the
Groups of User Needs to consider. For the moment at least, ignore the Group 1 User Need Descriptions as
these are "general" and can be used later, in the procurement process. These relate to issues such as
adaptability, continuity, data quality, privacy, robustness, safety, security and user friendliness - all of
which will need to be addressed in one way of another by various parts of the ITS implementation.

Copy into the spread sheet the Number and Text of the FRAME User Need Descriptions into the
appropriate row(s) opposite the Service Aspiration to which they are relevant, duplicating rows if more
than one User Need Description is needed to completely match a Service Aspiration. The table that is
produced should look like this:

Stakeholder Services Matching User Need (FRAME) Comment
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Eirr\é'gsr Service Description Klif\nwkl)ir User Need Description
The expected town expansion
with 10-15k new homes and
extra shopping facilities must be The system shall
2.1 . . . 10.1.0.1 provide effective and
supported with suitable traffic .
; attractive PT.
management and public
transport services.
The expected town expansion The system shall be
with 10-15k new homes and able to assist PT This User
21 extra shopping facilities must be 10.1.0.3 operators in planning Need also
' supported with suitable traffic B for the optimum use of | called up by
management and public existing resources to service 2.2.
transport services. meet the demand.
There is an overall need to The system shall be
optimise the use of the existing able to assist PT This User
29 road infrastructure, improve 10103 operators in planning Need also
' Public Transport services, and B for the optimum use of | called up by
improve the facilities for cyclists existing resources to service 2.1.
and pedestrians. meet the demand.

Step 5. From experience it is a good idea for the Architecture Team to carry out this work individually and
then compare their results when all the Service Aspirations have been processed. The end result will be
consensus on a table showing the agreed list of User Need Descriptions that match the stakeholders’
Service Aspirations.

Step 6. Do not be afraid of deciding that not all parts of one or more the Service Descriptions can be
matched to one or more User Need Descriptions. If this happens, the FRAME Architecture can be extended
so that it provides the support for these services. How to do this is described in Part 3 of the FRAME
Selection Tool Reference Manual, which is available from the same web page as the tool itself - see Step
10 and also Step 7 which follows.

Step 7. If as a result of your work in Steps 5 and 6 you decide that you do need to extend the FRAME
Architecture, it is essential to see what is in it. To do this on the FRAME website click on the "FRAME
Architecture" tab and select "The Browsing Tool" option, which will show the web page from which the Tool
can be downloaded. (Click + to show)
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Figure 11: FRAME Browsing Tool download page

Step 8. The Browsing Tool will need to be set-up by following the instructions on the web page, which also
explains how to run the Tool. When run, the Tool will initially display its home page, from which the
contents of the FRAME Architecture can be viewed. A sample of its display for part of the functionality is
shown below (Click + to show) Browsing Tool pages for the data flows and data stores will be similar in
appearance, and it is also possible to display data flow diagrams (DFD's).

Step 9. Navigating through the Architecture can be done using the Navigation Area on the or through the
links provided by the "blue" coloured text in the main part of a page. Guidance about how to navigate
through the FRAME Architecture using the Browsing Tool is also provided on the home page and in the
FRAME web page referred to in Step 7.

NAVIGATING THE BROWSING TOOL
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Figure 12: Screen shot of FRAME Browsing Tool page

Step 10. Once you are happy with the way that all the service descriptions have been matched to the

User Needs, download the FRAME Selection Tool. To do this, click on the "FRAME Architecture" tab at the
top of the page and on "The Selection Tool" in the drop down list that appears. The web page that appears
is shown in the diagram below and it provides instructions for downloading the Tool, the database it uses,
its User Manual (needed for Steps 1-13) and the Reference Manual (needed for Step 6). (Click + to show)

THE SELECTION TOOL
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Figure 13: FRAME Selection Tool download page

Step 11. Once the Selection Tool has been set up, the User Manual will provide guidance about its use to
create ITS architectures. This involves selecting the FRAME User Need Descriptions identified in Steps 4

and 5 and using the Tool to include the functionality needed to support them (functional viewpoint), the
physical viewpoint and - if needed - the organisational viewpoint.

The Selection Tool will perform checks on the logical consistency of the functionality that is included from
the User Needs you have identified in Steps 4 and 5. It will expect you to resolve any inconsistencies by
adding/deleting functions, data flows, data stores and terminators. If you haven't already downloaded the
Browsing Tool in Steps 7 and 8, follow the instructions above. It is essential to use this Tool to study the
FRAME Architecture to see what is causing the logical inconsistencies.

Step 12. The Selection Tool allows several physical and organisational viewpoints to be created for one
functional viewpoint, which is part of the process of finding the optimum configuration (See Next Steps).

Step 13. To create a sub-set ITS architecture, a new physical viewpoint is created that includes as much

from one functional viewpoint using the FRAME Selection Tool. It is possible to experiment by selecting
different parts of the functional viewpoint - or to create different physical viewpoints for the same
selection.

WHAT DO YOU GET?

The FRAME Selection Tool produces a set of files that contain tables providing details of the contents of the
functional, physical and organisational viewpoints. It is also possible to export the contents of the
viewpoints as a separate database for use with tools such as ACCESS.
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Due to the flexible nature of the FRAME Architecture, because it is intended to be easily adapted to suit
individual ITS implementations, it has not been possible to create an automatic diagram creation feature.

But these can be easily created using the tables and a drawing tool such as VISIO.

THE FRAME ARCHITECTURE IN PRACTICE - KENT COUNTY COUNCIL

The following figures illustrate some of the materials that can be produced as a result of creating an ITS
architecture from the FRAME Architecture, using the output from the FRAME Selection Tool. They relate to
the ITS architecture developed for Kent County Council in the UK and are reproduced by kind permission of

that Council.

The diagrams and tables shown below have been created from the tables produced by the FRAME
Selection Tool. Using these tables, other diagrams and tables can be created that are important to
specifying and visualising the architecture.

SERVICE DESCRIPTIONS

This diagram shows a sample page from the list of service descriptions that were produced from the
"stakeholder aspirations" resulting from the stakeholder consultation exercises carried out by Kent County
Council (KCC) before the ITS architecture was created.

s Sox the County of Kent A

1 Travel and Traffic Information

Stakeholders
Kent CC Police HA

No Aspiration Maidstone
BC

There shall be a TMC to collect all road transport data from around the couaty. and

1.1 | to manage sts storage, use and dissemination. It wall be cperated 24/7 by KCC and v o v

a suitable contractor. _

Data to be used by the TMC shall be taken from exssting UTC and RMS, as well as

from other sensors and systems. e g ANPR, ITIS and TrafficMaster

13 There is a desire to obtain accurate joumey tme information for mchusion in the
database held in the TMC, possibly through the use of ANPR

14 There is a desire to exchange road transport data with systems at the HANTCC v

and any relevant RTCC's.

There is a need for the TMC to be able to include rail information (e.g. tramn

12 v

13 delays). especially during inclement weather (e.z. station open/closed).

16 There 15 a need for lhe_TM_C to be able to include bus information (e.g. bus service

delays), especially during inclement weather (e g service suspended)

The TMC will provide information when local road traffic management services

close down at night. during weekends and at public holidays

138 There 15 a desire to move the current management functions of the Thanet and
Ramsgate tunnels to the TMC.

19 | Kent Police shall be able to view TMC information. v v v

110 There 15 a need to make the information displays of the TMC systems GIS map

i based.

Road users shall be provided with information about P+R sites, e.g. vacancies,

routes to them

There is a need to develop pre-trip and on-trip travel information systems to assast

1.12 | the travelling public in making joumey planning decisions, including the use of v

VMS. Internet and CCTV.

1.7

111

Tssue 3 2 26102005

Figure : Example of service descriptions for the Kent CC ITS Architecture

CONTEXT DIAGRAM

The "context diagram" shows the communications links to all the entities outside the Kent ITS Architecture.

The system boundary is shown by the red dashed line. Some of the communications links that cross the
system boundary will be electronic, such as link to the Maintenance Organisation, whilst others will be
through human machine interfaces (HMI), such as links to "Operators" and Travellers. In the example

shown, the term "operator" means a person responsible for managing a computer system. Other
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communications links will be different again. For example, links to “Traffic” will be through a variety of

(All)

Transport

Traveller

mechanisms.
-
Weather Ambient Location Data
Traffic Systems Environment Multi-Modal
Bridge/Tunnel Source
Management
Infrastructure Sistem
Geographic
Road Pavement P g e e information
".-" "'--..,“ Provider
r' ' e -
Maintenance - Planned Event
Organisation "-. Organiser
" “
. b General
anape 3 5 Information
Plnar : Kent County Council ! Provider
L] (]
F .
Public H Intelligent Transport System : Nl Mol Trave
Transport L ¥ pri b
. e matian Previder
Operator K 4
"
Road Network . "
- -
Obsvator . L Broadcaster
L .i I -
Traveller 7T sanr® Traffic & Travel
Information .| R Joi T g Information
Operator A PR Pravider
~
Bt Public
Public Transport
Car Pooler Passenger \ svs‘em
Boundary

Driver

Figure : The Kent CC ITS Architecture Context Diagram with the system boundary
PHYSICAL VIEWPOINT
In the example from the Kent ITS Architecture below, all the components have been grouped into three

9/13
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n SETE AL Tralic & Trave Putikc
Ewent Erfarmation Eroadcaster Infoemos Transport Car Pacler
niser Praowiciar Proder Oyperator
[~ TuR-Riodar |
Management
EESEPH
Road
Pavement
S Provide Traffic Management Manage Public Transport
Ogeralor Sub-System Sub-System
Hoad
Meswork
Operator
Transpaort lnl‘ulmmiolrf
Planner e
e
Organisatbor Bl
Public
Driver 2
- "
Traveller Ambieni
Emvironment
Other Sub-Systems
Waather Location Data
Sysbems Source

Figure : The Kent CC ITS Architecture top level physical viewpoint diagram

TRAFFIC MANAGEMENT SUB-SYSTEM

The components within this sub-system have been grouped together to form several "modules", each of
which delivers all or part of a service. For each "module" its communications links to the world outside the
Kent ITS Architecture are shown and are the same as the links shown in the context diagram. Similar

diagrams to this were produced to show the modules in the other two sub-systems.
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i
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Bridge . v
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Infrastruciure Provider

Figure : A Kent CC ITS Architecture subsystem diagram

COMMUNICATIONS VIEWPOINT

This is part of the table in the communications viewpoint which shows the requirements for some of the

communications links identified in the physical viewpoint. In this particular instance, the link is between

two modules in different sub-systems. Other similar tables were produced for other electronic links

between modules, sub-systems and for the exchange of data with the outside world. The information in

these tables would be used to define the types of links required and help specify the standards with which

they must conform.
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Diirection

From

To

fanaze Car Parks 55

[Provide Traffic Management 55

Communizations Viewpoint - Annex & - lssue 1.xls

A8

Data Bl M| Mezape Transfer | Security
Physical Data Flow Constituent Funetional Data Flows i Bytes / Delay | Interval ; : .
Type Mode Level
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Direction
From To
Provide Traffic Mapagement 55 [Manage Car Parks 55
Max Max Mezzage
: : : ats ans: & ity
Physical Data Flow Constituent Funetional Data Flows Data Bytes | Delay | Interval Aramaler;; Securiy
Type Made Lavel
Meszage | (secs) (secsh
Jt_carpark liputs mut_carpark_occupancy limits Paw Data 100 5 B600
Minimum Data Rate forlink]| 20 |Bytes/Second Wire Line | Nome
Minimum Inter-Meszaze Gap| 36400 |Second:

271042005

Figure : A page of the Kent CC ITS Architecture communications viewpoint

This is part of the table that shows the links between the "aspirations" created by the stakeholders and the
"modules” in the physical viewpoint. This table is most useful if the services are to be implemented over a
period of time, as it shows which "modules" will be needed by each service. In some instances additional
services can be provided "for free" because the components specified in the physical viewpoint have the

capability to be shared.
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Figure : A page from the Kent CC ITS Architecture table of components required by services

ADDITIONAL DIAGRAMS AND TABLES

Additional diagrams and tables can be created for other viewpoints that will provide more detailed insights
into an ITS architecture (See What is ITS Architecture?). Examples could include:

- organisational structure

- details of system components that have been grouped together into a "module"

- links to components in other "modules”

- links to the world outside the ITS architecture

FURTHER INFORMATION

Free information about using the FRAME Architecture - including extending it - is available from the FRAME
Architecture website at: http://www.frame-online.net/. To find some of this information, scroll down the
home page to find links for specific topics. The web site’s “FAQ” facility (in the "FRAME ARCHITECTURE"
drop down menu) and its pages in the "LIBRARY" drop down menu, for example "Articles and Papers",
provide further information. Any questions (and comments) that are not answered by any of these

resources can be sent to info@frame-online.net.
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