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e OQverview

* To promote agility in complex system
delivery, more support is required to
Improve the management of change risk
— Change happenz
— how Change is managed is the key

« Communication of Configuration
Information change is outlined here
— Facilitating common understanding of solution
— Enabling better risk management, and
— Facilitate agility
Especially applicable in “Traditional” domains
This Is just a start; much more Is needed



Objectives of Presentation

e Characterise domain of large system
development, such as the Victoria Line
Upgrade (VLU)

 |dentify what Change Management and
Configuration control is currently applied

 |dentify issues for CM to be addressed
* lllustrate a partial solution from VLU

e Summarise shortfalls and where
Improvements need to be made



&==% VLU : alarge complex Programme

o Deliver Service Improvement
— Faster, able to carry more Passengers,
— More Accessible (easier to use, esp. for disadvantaged)
— More Efficient (Power/Heat), Quality and comfort of ride

VLU Upgrade = (nearly) New railway !
— New fleet of Trains,
— New high-tech Signalling System (safer, more efficient),
— New Service Control system and operations building,
— Track replacement, Power, Communications ...

* Railway systems comprised of complexity
— Different types of system

e.g. Mechanical, Electrical, Electronic, Communications,
Hardware, Software, Civils, Track, Signalling, Trains,
Business Systems

— Different forms of information (from Physical to Software)
— old and new



= VLU :alarge complex Programme

 Multiple Stakeholder interest

e.g. Passengers, Government, Regulators, Staff
(Train Operators, Service Operators, Station
Staff, Maintainers, Business Managers),
Public (tax payers) other transport operators.

« Continue service whilst upgrading

— VLU delivers ~3.6m passenger journeys per
week (0.5m per day), whilst being upgraded !

— New AND Old Trains operating at the same
time over the same track and signalling
(“Overlay”)



lllustrative Complexity
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Change Management

* Rigorous CM Processes are applied
— Traditional approaches are not necessarily in
conflict with principles of Agility
o Software and Data (maps) most likely to
change

— Software ALWAYS takes longer than planned !
* Increasingly the most complex part of the system
« Often delivered late in the design/test cycle
« Can be difficult to understand interactions and errors

— Software flexibility permits agility BUT

— Requires careful management
* in conjunction with other systems
« also people and procedures

o Traditional Asset Management (SST-A
and CM) tools record final solutions




UNDERGROUND

“Traditional” lifecycle
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UNDERGROUND

Conceptual / Generic
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&= S0, what are we managing?

e RISK'!

— Programme (slip/cost), Safety (Passengers,
Staff), Reputation.

— Gated through defined progressive states of
target configuration and operations.
« Change'!
— Not all change is good
« even if apparently beneficial
» pressure from project managers to “deliver”
— Change can happen surprisingly quickly

 tight programme schedules apply to traditional
domains too !

— In light of failure issues need a rapid response
 do nothing or revert not Always the right choice !
e balance Current Operational Vs New Development

So how can we manage Change and Risk ?




Change Timeline
How Its supposed to happen

Chang

V1 V2 V3 V4  Final

Time / Delivery milestones




Change Timeline
What can typically happen

rmance ? !

Change

V1 V2, V3 V4  Final — 8- Actu
Final

Time / Delivery milestones




Example
Configuration Visualisation on
the Victoria Line Upgrade



s~ Victoria Line Configuration

UNDERGROUND

»’ \/Isualisation

e« Component Decomposition Hierarchy (only)
— Sourced from Supplier data (as built)

 Huge number of Cls (~14000)

Includes (targeted)

— Software (Signalling, Control, User Interfaces)

— Data & config states (train maps, IP addresses etc)
— Hardware (COTs and Bespoke)

— Firmware (especially signalling components)

— Physical components (Trains),

— Electrical equipment (e.g. Relays),

 Doesn’t presently capture

— Track, Buildings, Legacy systems, infrastructure, all
Communications systems



UNDERGROUND

Some example Configuration
Information to assist Agility

Change state flag (changed since previous config state)
Change stability (how fast has item been changing)
Overall build state (higher-level configuration descriptions)

Current config State and date of change (ClI lists) = “As
Built”

Structural organisation (component hierarchies)

— Selectable views showing areas of specific interest, rolling-up
other systems.

Functional Organisation (how components interact to result
In functional systems)

Critical Iltems (selectable by interest groups)

Type of components (H/W, Software, physical, firmware
etc)

Missing Data flag (where config data is
missing/incomplete)

Target state (functional build supposed to be (“To be”))

Able to be modified and viewed relatively quickly !



Main systems

Top-level summary

Rolling Stock
Changes Count: 60

@ T
@

Stability (Hot/Cold)

Fixed Signalling
Changes Count: 94

@1

. .
0 - Changes since

Communications
Changes Count: O

last baseline

Infrastructure
Changes Count: 0

EA—

Exploration

Service Control anc
Changes Count: 256




&y Subsystem summary views
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== Data Driven (spreadsheet)




Component detail views

S/\W Partition of information
Appropriate to programme
H/W or available data
Components

Item of crucial
importance to this view (e.g. H/W)



Detailed Component Views



Successes

e Approach faclilitates representation of
new/changing systems in a visual medium

— Develop top-level structure for common understanding

» Following initial structure identification, VLU structure
rapidly became stable and immediately beneficial.

— Rapid communication of change and other derived info
— Structure permits exploration and mixed-level views.

« Component item Data direct from suppliers
— Minimises manual manipulation and error
— Information mapped into visualisation
* no additional workload, actual items being built/tracked
* New structures and detail easily added as
programme configurations (and project
maturity) develops
— Not all needed to same level from outset



Development needs

e Current visualisation is Component Hierarchy
only
— Alternative views from the same database possible
e.g. Functional, Operational/Interface, Design,
Documentation, V&V, Training. BUT other info needed
 More sophistication in visualising specific areas
of interest may be of benefit
— e.g. group, component type, criticality, date, build

* Level of Detall
— Structure permits browsing to select appropriate views

— However, levels of detail are mixed for different systems
* may be horses-for-courses, but greater thought is needed

* Integration to Maintenance/As Built CM/SST-A

— Maintenance of partial configs is a significant maint issue

— Visualisation can assist the identification and assignment
between Maintainance and Programme responsibility in
partial-config phases.



Questions ?



