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Disclaimer

The document is supplied in confidence and,
be disclosed, duplicated or otherwise revealed in whole or in part without the prior written
consent of Accenture.

This document was prepared on the instructions and information given by the BBC and no
responsibility is accepted for any inaccuracy or error or any action taken or not taken in reliance
on this document.

Any comments on, or opinions stated in this document regarding the functional and technical
capabilities of any software or other products referred to in this document, whether or not
expressed as being those of Accenture, are based on the information available to Accenture or
provided by BBC and responsibility for its accuracy and completeness does not rest with
Accenture.

Accenture does not owe any duty of care to any third party in respect of this document nor gives
any representation or warranty, express or implied, as to the accuracy of the document or any
part thereof, its sufficiency or appropriateness for purpose, or as to any underlying assumptions
upon which the document is based, and any reliance on the document by any third party shall
be entirely at its own risk.

To the extent permitted by law, Accenture shall have no liability to any third party in relation to
the content of the document, whether in contract, tort (including without limitation, negligence or
breach of statutory duty) or otherwise howsoever arising.

Accenture acknowledges that the BBC may be bound by the Freedom of Information Act 2000
(FOIA) and pursuant to the FOIA may be required to disclose certain information contained in or
relating to this document. Accenture considers the whole of this document to be exempt from
disclosure by virtue of Section 40, 41 and 43 of the FOIA.

The BBC should consult Accenture before making any disclosure of any information relating to
Accenture under the FOIA. Any information relating to Accenture pricing, methodologies, any

solution and solution approach, as well as
projects are always considered by Accenture to be exempt from disclosure by virtue of Section
40, 41 and 43 of the FOIA.
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1 Executive Summary

The BBC asked us to conduct an independent review to aid decision-making on the future of the
DMI solution. This review took place over the course of 5 weeks in January and February 2013,
informed by reviews of documentation and conversations with the DMI and wider BBC
technology teams as well as business users of the current solution.

Fruitful discussion of DMI requires a common understanding of the main solution components
and key terms used. An inventory of DMI documenting its major components and capabilities,
and a glossary of around 80 key terms can both be found in the Appendix.

The focus of this paper is on what assets exist today that have value or potential value to the
BBC as it moves forward with its vision for End-to-End Digital capability. In order to understand
what exists today, a little history is required. In particular how the priorities of the DMI
programme have changed over time.

Changing priorities over time

Data (incl. !!!!!!!
Archive)

Data (incl.

Archive)

S
= ] - ]
g‘ Media Infrastructure Media Infrastructure Media Infrastructure
=
=
=3 Original intent First stage implementation New intent /
9 adapted implementation
-g + QOverall solution vision * Solution architected, * Solution has developed
g rooted primarily designed and initially over time to focus in on
1] production and other developed with focus on Archive functionality
E.- enterprise processes (of Production Tools
which Archive was one) * Production Tools no longer
+ Data management active
* The asset and data component retained
management component enterprise-wide vision * Database only powering
was designed with an (Archive metadata one Archive metadata (not
enterprise-wide vision part of this) enterprise-wide)
Areas of
focus

The key points to note about the changing priorities are:

 Thevisionof DMIin2009-2 01 0 was t o pewergative envirbnoent i vehich
production would take place in a digital file format from the moment of filming to the moment
of consumption by the audienceo(End-to-End Digital: The Story So Far, Jan 2013)

9 This would be enabled by a single digital end to end system for business, production and
delivery processes, encompassing other aspects such as archiving and metadata

management
fFabric will benefit everyone involved in the development, creation, sharing and
management of BBC6s content, by bringing
Copyright © 2013 Accenture, All rights reserved. Page 5 of 64
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processes and tools through a web-based user interface and a universal media storage
for archive and production needo Mgking 6 A Chi cken i nMaF20E)n c e

1 DMl was initially developed with this vision in mind. The core database (EM3) was scoped
and architected as an enterprise wide system for data management across the BBC and a
technical platform not just for DMI but for other programmes. The Media Infrastructure (Ml)
component was designed and built with a focus on Production Tools (PT), enabling users to
ingest, organise, edit and send content to craft or archive using through a single interface

1 Over time the priority of DMI has shifted from being production-centric and cross-enterprise
to being archive-centric and siloed from other enterprise activity.

The technical solution has not moved in lockstep with the changing priorities. Governance of
the solution, including its scope, requirements, ongoing design and delivery, has lacked
robustness 1 with the result that, at present, the solution is being used in a manner it was not
originally designed for. Below is high level illustration summary of the current state of DMI.

High Level Component View of DMI

Not j}et active

Physical S&L
components
Digital Archive
components

/Built / tested for production

Active

Asset management system
tailored to stock and loan -
functionality

Custom-written Media Infrastructure

Key: ADB = “Archive Database”; PT = “Production Tools”; Ml = “Media Infrastructure™; PSL = “Physical Stock and Loan™
All terms are defined in the Appendix section 2 (Glossary)

The key points to note about the current state are:

1 Currently the only live element of DMI is what is now called the Archive Database (Archive
DB, with EM3 at its core), which is an asset management system designed to enable
physical and digital archive functionalities, currently only active as a Physical (i.e. mostly
tape) Stock and Loan system

91 A Digital Archive is not yet operational. Testing of key components (in particular the Media
Infrastructure which supports the storage and movement of digital media) has been carried

Copyright © 2013 Accenture, All rights reserved. Page 6 of 64
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out for Production Tools usage, but this does not provide certainty on future development
potential as a Digital Archive.

In this review we have assessed the current state of various core elements of the DMI solution
with a view to analysing their current state (versus their original intent) and areas of potential
benefit in light of the evolving high level objectives of the End-to-End Digital Programme
(DE2E). These objectives are the further development and completion of the Physical Stock
and Loan system and the build-out of the Digital Archive. Detailed analysis of Production Tools
was not carried out as part of this review.

Our conclusions take the form of hypotheses, driven from input sources such as interviews with
BBC and its contractors, reviews and analysis of available documentation.

At a summary level, the following key hypotheses emerge from our review:

. . Current
Main and supporting hypotheses

Governance and 1. Overall governance and particularly scope/requirements
management of key management lacks robustness .
elements of the solution

over time has proved 2. There is insufficient consensus on the meaning of

challenging and created 6acceptabilitydé (or its wvar

issues in implementation ®

and user perception (though
improvements are evident)

The changing intent over 3. There is a lack of clarity

time of the Archive DB that enterprise-wide data management system versus as an ;;:’,
currently powers the PSL asset management system '
system has led to over- 4. As an archive database, the current software architecture

complexity in software is overly complex for a standalone PSL solution )
architecture and current 9
usage

5. There have been challenges for end users in terms of how
they work (e.g. how they search for information and

Underlying issues with receive results) caused by misalignment between PSL

Archive I_D_B set up further business process and available data on user interface. J
complexities for DEZE, This could create further challenges for Digital Archive

particularly around how implementation

metadata supports the flow . L :

of work There are currently limited digital media workflow

requirements and insufficient clarity around the related q)
needs and use cases of different user groups h

7. There has been insufficient testing to validate the viability of
the media infrastructure as the back-bone for a Digital J

Archi
Key components of DMI have renve

not been sufficiently tested as 8. The current media infrastructure is highly bespoke given the

a Digital Archive commoditised nature of asset and file management
functionality of a Digital Archive. It was implemented initially q)
to support Production Tools which necessitated more h
specialisation.

Copyright © 2013 Accenture, All rights reserved. Page 7 of 64
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0 1 2 3 4

Hypothesis neither Hypotheses partially Hypothesis partially Hypothesis significantly Hypothesis significantly

researched nor validated researched but limited researched and good researched and good researched and proven to
indications of validity indications of validity indications of validity be valid

Figure 1: List of Supporting Hypotheses

More work is requiredtogai n further c¢clarity around DMatdés pot
encompasses PSL and DE2E. This should include:

1. Fully articulate the vision and story of DE2E at the BBC including desired timelines

2. Create associated requirements and use cases for Digital Archive, fully articulating the
specific business workflows the Digital Archive is to support across the organisation

3. Align asset metadata governance around DMI with the wider enterprise data story
across the BBC i accepting the fact that asset metadata is not used the same way
across business user groups. This is needed to determine of further development
trajectory of Archive DB (as a standalone PSL system vs. a Digital Archive vs. ability to
support wider Enterprise services)

4. Establish stronger journey and change management to support any further
implementation work i centred on the vision and encompassing workflows and metadata

governance
5. Test existing media infrastructure components of DMI for use as a Digital Archive. In
absence of full testing, our current hypothes:

are necessarily early stage

6. Post testing, vision and use case articulation, re-assess gaps existing in current state

7. In parallel, continue to identify and assess alternatives (either components or in entirety),
informed by analysis of TCO, speed to operation, benefits and dis-benefits.

The remainder of this document details the context, approach and findings of our review.
Appendices include a component inventory, a glossary of terms and details of individuals
interviewed and source documentation reviewed.

Copyright © 2013 Accenture, All rights reserved. Page 8 of 64
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2 Context of Independent Technical Review i Phase 1

2.1  Objective

The Accenture team was engaged in January and February 2013 by the BBC to research and
propose hypotheses on the potential of DMI technology elements and components to support
el ements of Pasadenads DE2E vision.

2.2 Scope

The review focused on creating hypotheses on the maturity levels, from a technical delivery
standpoint, of the current state of DMI elements. The following four DMI elements, in order of
original priority, formed the proposed scope of the review:

1. Archive Database

2. Digital Archive

3. Data Model

4. Production Tools.

We do not include analysis of Production Tools in this document as this area was deprioritised
by the BBC and not covered in sufficient standalone detail during this phase of the review.

For each element, the scope of the review (as illustrated in Figure 2 below) covered four areas:
(a) requirements, (b) solution design, (c) solution delivery, and (d) operations.

REQUIREMENTS

SOLUTION DESIGN

SOLUTION DELIVERY OPERATIONS

Non-functional
requirements
Operational
requirements

Business process and
workflow reguirements
Digital content
specifications

(functional, logical,
system context)
Application, integration
architecture

Workflow designs

Data architecture (data
models, metadata)
Backup and recovery

(production, test, design)
Release management
Business process
alignment with solution

*  Functional requirements +  Solution architecture +  Currentstate analysis * QOperations and support

Service delivery

ARCHIVE DATABASE
I I . I . I
DIGITAL ARCHIVE
I I I N N

DATA MODEL
I I D I D I
PRODUCTION TOOLS (notcoveredin this review)

Figure 2: Scope of the External Technical Review

Copyright © 2013 Accenture, All rights reserved. Page 9 of 64
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For the avoidance of doubt, the review did not focus on maturity levels assessment and
recommendation for DMI elements from a business vision, business case or a financial
evaluation standpoint. Neither was any detailed code review carried out (though high level code
structures were analysed in places).

2.3 Approach

An Accenture team was embedded on BBC premises with the DMI team throughout the course

of the project. During this time Accenture reviewed documentation and conducted meetings

with almost 50 stakeholders from the DMI team, wider BBC technology team including

Enterprise Architects, andtheus er s or &6 c u st o msee appendixffor dethils)tos ol ut i |
understand and evaluate the existing DMI solution landscape..

A broad range of activities were covered, including:

1 Functional and non-functional requirements review
System and software design documentation assessment
High level data model analysis

Solution/state analysis

Validation of test approach

Sample code analysis.

=A =4 =4 4 =4

However, the following items remained out of scope of the review:

Detailed testing of hypotheses

Detailed code reviews

System testing

Detailed audit

Full infrastructure inventory

91 Physical site visits beyond White City and Salford.

= =4 =4 -4 =4

A BBC Project Working Group was established to provide guidance and oversight to the

Accenture team. Its members were Chris Dolder, Peter O6 Ka n e , Al ice Webb, Al a
Dan Webb. Working closely with the Project Working Group and other stakeholders, the

Accenture review team tested and iterated its findings and focus as the project progressed.

We have shaped and prioritised the findings of the review as a source of input into three key
guestions set by the Project Working Group:

1. What is the current state of DMI compared to what the original vision intended?

2. To what degree are the existing DMI components capable of supporting an acceptable PSL
system and what gaps exist?

3. To what degree are the existing DMI components capable of supporting the rest of
Pasadenabés DE2E vision and what gaps exist?

The remainder of this document outlines the key hypotheses and supporting findings of the
review, including our current comfort levels with the hypotheses. These hypotheses are
organised into two main areas which address questions 2 and 3 above 7 with question 1

Copyright © 2013 Accenture, All rights reserved. Page 10 of 64
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covered in relevant places across each area. Further details on the current state of DMI
(question 1) can found in the executive summary and appendix.

The review team would like to note the following further points of context for this phase of the
review:

9 The short duration of the review (5 weeks) made it necessary to prioritise certain areas
in terms of information gathering and analysis. We took guidance on priorities from the
Project Working Group.

1 The information and documentation is stored in a wide variety of places and there is no
single or comprehensive point of navigation.

1 Many individuals who have played key roles in the development of DMI to date are no
longer in the team. One consequence of new teams and individuals has been a difficulty
in building a consistent picture of events over time, at least over the period of this review

1 There is evident confusion around the usage of key terms such as Archive DB, Digital
Archive, EM3 and others. We have provided a glossary in Section 0 to clarify our use
and understanding of these and other terms.

1 We did not pursue conversations outside of current employees and contractors.

On Friday 22" February, the review team took several stakeholders in the DMI team through
our detailed findings (not the hypotheses, rather the evidence) to check validity. The DMI team
helped refine our understanding during that meeting and through feedback in subsequent
days. Prior to the finalisation of the current report, our core findings (on which our hypotheses
are based) were accepted as the basis for our report by the DMI team. The signed off
document and names of stakeholders have been submitted alongside this report.

Copyright © 2013 Accenture, All rights reserved. Page 11 of 64
Proprietary and confidential information of Accenture.



BBC DMI Technical Review i Hypotheses and Findings from External Review Phase 1

>
accenture CONFIDENTIAL i COMMERCIALLY SENSITIVE

3 Hypotheses and Findings

This chapter takes each of our supporting hypotheses in turn (as introduced in Figure 1 above)
and provides explanations, detail on certainty levels and the key evidence and findings that
have driven each one.

3.1 Hypothesis #1: Governance and Scope/Requirements Management

Overall governance and particularly scope/requirements management lacks robustness

Explanation: Level of certainty:

Governance - and scope / requirements The review team has accessed an

management as a prime example 1 has been a extensive set of documentation covering

moving target over time as priorities for DMI have requirements for Archive DB and spent .
shifted. While there is evidence that the considerable time with the Business

governance and scope/requirements management = Analyst and Information & Archive (1&A)
process is improving, it is not yet fully developed or = teams, as well as individuals from across
O6bedded i nd enough t o pr the DMIteam. We believe the findings
clarity for the development team or business users. = outlined below are well evidenced.

3.1.1 Findings

Requirements are currently perceived to be managed in multiple online repositories.

The two major repositories, JIRA and Confluence, are widely used across the BBC. The former
is an issue and project management software package, and the latter is similar to a wiki. JIRA
has sections for each programme, and within the DMI programme section there are two
subsections to manage requirements for Archive DB (in this context, the physical stock and loan
aspect of the Archive DB only. See A.2 Glossary in the appendix for more information):
Velvet, which the business has confirmed is in the process of being closed down due to the
relatively inconsistent quality, structure and clarity of requirements held within, and Perspex,
which will be the main online repository for Archive DB requirements once the transition away
from Velvet is complete. There are further repositories, such as Silk, which contain requirements
for the Digital Archive.

A number of dirdgdiremerdsfdr DM wenet pesentenl to us:

1 1 CANs: a series of high-level statements in an excel document that are a retrospective
look at requirements, designed to explain to Pasadena the delivered and expected
functionality of PSL and Digital Archive yet are not fully aligned to particular workflow
requirements

1 Infax Switch Off (ISO): This provides a list of prioritised items that would need to be
completed in order to raise PSL to a level of functionality to be able to turn Infax off. This
is not to say that Fabric would have replaced Infax functionally but that a point had been
reached where the business could live without Infax

1 Infax Replacement (IR): The list that defines items necessary to replace Infax i.e. a level
where Fabric can perform equivalent tasks to those of Infax. This would be a subsequent
set of requirements to ISO involving further development, release cycles etc.

Copyright © 2013 Accenture, All rights reserved. Page 12 of 64
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To give a picture of the quantity of requirements, and which are closed as opposed to open
across these locations, there are;

1 49% of 1,078 still open in a JIRA project entitled Velvet

1 89% of 270 in a JIRA project entitled Perspex

9 104 Archive DB | Can statements (a highly condensed source of requirements from JIRA
created in excel to provide Pasadena with an overview)

27 Digital Archive | Can

9 Production Tools | Can

150 requirements in the latest IR spreadsheet (21st Feb 2013)
68 requirements in the latest ISO spreadsheet (21st Feb 2013)

14 IBM work packages (requirements pulled from JIRA Velvet and put into word
documents)

=A =4 =4 4 4

As shown in Figure 3, multiple entities have fed into the requirements over time, which have
then been stored and sometimes duplicated in various locations. JIRA Velvet tickets have fed
into Confluence for the IBM work packages, and non-functional requirements for Archive DB
release 2.3 and 2.3.1. | CANs, ISO/IR excel documents have fed from JIRA Velvet and JIRA
Perspex, and been fed back into JIRA Perspex. Word documents created to outline
requirements from other areas of the business that have a dependency on Archive DB and
Digital Archive have fed, and will continue to feed into specific projects of the same name in
JIRA, marked as Others on the diagram.

a8 a &

1BM Siemens BEC

CONFLUENCE EXCEL DOCUMENTS

: o ] ] i
] DMiFunded w

Non DMiFunded | FRSEEE Velvet
ety |

WORD DOCUMENTS

Perspex FMX, FBD,

ABM etc.

Silk . Others 4

Figure 3: Sample Links between Sources of Requirements

3.1.1.1 Understanding a clear baseline of requirements is challenging as there have
been repeated de-scoping and re-scoping exercises, often with unclear sign off
available (See Hypothesis #2 as an example).

The DMI team has stated that this is due mostly to using a quasi-Agile method in JIRA, which is
iterative and does not involve one core document which is then officially signed off. Therefore, it
is difficult to find clear records of scope changes as updates are made to individual JIRA tickets.

Copyright © 2013 Accenture, All rights reserved. Page 13 of 64
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3.1.1.2 Traceability of requirements is difficult to establish leading to lack of clarity on
some areas of the solution that have actually been developed.

Traceability is the ability to see clear links from the requirement to development tasks and tests
and back again.

Key evidence in this area includes:

9 After speaking with the test teams and running our own analysis of test reports, we
estimate that less than a third of Defects are directly linked to business requirements.
This means it is hard to know exactly which issues have been fixed, within which area,
and how this will affect the overall solution.

80% of End-to-End tests for new functionality (i.e. tests which confirm that the overall
flow of a process works as expected) do not link directly to a business requirement.
What this means is that flows are being tested, but there is a lack of visibility of what
these flows are relevant to the business for.

3.1.1.3 The requirements management process is improving.

After discussions with the business, and evaluating recent documentation, there is evidence of
stronger requirement structuring in JIRA, e.g. Perspex-43 compared to Velvet-14). The JIRA
instances mentioned above, whilst not on the same topic, are good examples as Velvet-14
deals with Taxonomy, a very large, complex topic on classifying items in the archive, providing
limited information. Perspex-43 is for a much less complex issue (how to change the status of
an item put into the archive to make it available to search) but has substantially more structure
and detail. Improvements can also be seen in the word documents produced for external
projects that are non-DMI funded but have a dependency on the Archive DB (e.g. Jupiter News
system to store tapes in the Fabric Archive).

Only requirements accepted as being in scope for the Infax Switch Off and Infax Replacement
are now being placed into Perspex. The remaining tickets within Velvet will be shut down if not
included in Perspex.

[Perspex
> As A Senior Media Manager, Media Manager or Archivist | need to be able to set a submitted programme to ‘Archive complete®
Crestec: 04102312 10 rday 11:20

Nene

Backlog 3.0

Fix Versions;

Backlo 6.0
Time Tracking; Mot Specified

File Attachments: None

Image Attachments:

3.3, Accession failure message.ong
8 18)

Wireframes (basic
representation of what
you expect to see)
have been created
and attached

Shows traceability:

K K
1. 1. Programme version actions menu pngq 2.2 set to archive complete png
e518) e
Issue Links: Arises
This is: gi
Shows traceability: Related
Link to historical —\Tmazsue\s@'ar@d o This issue is related to
requirement in Velvet 1) VELET 84 Auto Accesion | want the sstem to vt sccestonspooks o % [JLEER

Backlog Priority: 45
Active Participants: Cathy Harrison, Ed Estaugh and Tim Garbett

RM-127

Labels:

8 Seni

sue gives rise fo:
2. [ BT T Serior Madia Mansger, Medis Manager o Archivist| nee.

e B

t4

Figure 4: Example of a Well-Structured JIRA Record (Perspex 43)

Iink tn devalanmant

Shows traceability:
Link to associated
requirement in
Perspex
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Vision statement,
1.2 Goals showing the overall
To provide a secure long term storage facility for archived Mews content - goal for these
Transfer to and from the Archive should be automated. requirements to meet.

The Archive should be easily navigated and searched.
To provide the means to copy selected (Jupiter & non-Jupiter) content from the Archive to Jupiter.

Date of Document Details of change Author
change version Clear versioning,
28/07/2011 0.01 Draft document Mick Aheamn Showing evolution of
22/082011 | 0.02 Review with Mick Clark Mick Aheam / the document, with
31/08/2011 | 003 Comments from Nick Marcus Mick Aheam dates of sign-off
19/09/2011 0.04 Comments from Nick Clark/Nick Marcus Mick Aheam
05/10/2011 0.05 Comments from Nick Clark/MNick Marcus Mick Ahearn
14/11/2011 0.06 Comments from Malcolm Gundry Mick Aheam
27103/2012 1.00 Sign off issue Mick Aheamn
2.1 Requirements List of requirements.
Notes showing items

Ref | Requirement Notes de_scoped/removed_
ROT | Copy Jupiter essence to a maintained and secured archive. Proxy & Following existing tape : :

metadata will be retained in Jupiter. archive process I this \_Nas to be pUt n
R0Z | Copy the archived asset's metadata to the Archive JIRA, it would be
RO3 | Retain the archived asset and its metadata in the Archive indefinitely, as expected to see a

per 1&A policy . .
RO4 | Retain the archived asset’s metadata and proxy in Jupiter indefinitely, as / requirements link to
RO3 %erl I&;I} po\lcyh d I8A Iter th hived h 2 the reference

nly allow authonse users to alter the archived asset in the : :

Archive numbers in this

ROG Removed, not a Jounalism document.
requirement

Figure 5: Example of a Well-Structured Waterfall Requirement

Areas for Further Investigation

Due to the high level of certainty indicated above, there are no urgent areas of investigation to
further develop this hypothesis.
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3.2 Hypothesis#2: 6 Acceptabilityd for PSL

There is insufficient consensus on the meaningof &6 acc e pt abiibntteryns) fof Rhysical t

Stock and Loan

Explanation: Level of certainty:
Physical Stock and Loan (PSL) is still in As confirmed through conversations with
development with further release cycles planned. the business and evidenced through the

However, in an effort to try to accelerate transition lack of a final, signed off document for
to Business-As-Usual (i.e. when there are no more  both ISO and IR, no final agreement has

release cycles and it has been transitioned into yet been reached on the requirements
maintenance and support), there have recently necessary to provi de

been a series of business workshops to try and of functionality for PSL.

define the level of functionality for PSL that would

be acceptable to the Information & Archives (I1&A, .

PSL business users) team on an on-going basis.
The output of these meetings has been captured in
two spreadsheets i one identifying requirements
necessary to complete the Infax Switch Off (1SO),
and the other doing the same for an Infax
Replacement (IR). To date, these workshops have
not resulted in an agreement between DMI and
I&A as to when the Fabric PSL can be passed into
BAU.

3.2.1 Findings

3.2.1.1The PSL business user group I&A are currently using two systems for Stock &
Loan: Infax, and Fabric, with a desire to stop using Infax.

Infax is the legacy system that managed the Stock and Loan process before Fabric was
introduced. It is still being used by a small number of users. This is because some highly
specific searches are still easier to perform in Infax due to issues with the way search results
are being displayed, and the amount of time taken to return search results in Fabric.

Archive DB is the online, searchable database that sits behind Fabric and manages the
Physical Stock and Loan process, brought in to eventually to replace Infax but also provide
enhanced and evolved functions.

1 Key benefits are: the system is more accessible than Infax to untrained users (requiring
less specialist training for simple use), it is a more familiar interface (i.e. more like the
web/html), users can enter any text they wish to search (free text search) which means
the system is more flexible to find what is needed, and there are more data fields to
store a wider range of information, which leads to a better separation of data within the
database

1 Key challenges are: there are no digital images available, it is not necessarily an intuitive
interface to use, the system takes more time to search and return search results than
Infax, there are more screens to navigate before you reach your ultimate goal, and there
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is no radio/audio content available. Some of these challenges (e.g. fewer screens) are
planned to be addressed in later releases.

It was decided to start moving users over to Fabric from Infax in June 2012. There are now
around 4,700 users registered on the system, with an average of around 340 active users per
day (significantly more than Infax i as Fabric is better equipped for self-service). More are
planned, with 138 users in Glasgow in March, but the exact numbers for the next phase in
Salford are not yet known.

The overall future intent has been to stop using Infax, switching it off and completely replacing it
with Fabric.

3.2.1.2In terms of replacing Infax, there are several different evolving sources of
required/expected functionality for PSL.

These sources include:
T ISO

T IR
9 Other requirement sources (JIRA etc.), though these feed into ISO/IR
Detail on these sources can be found above in section 3.1. Notably, the ISO and IR lists appear

to contain different (though related) functional categories which makes interpretation and
mapping all the more difficult.

Infaz used when_ |Because_ Actions 'ﬁeqﬁlmem Velvet Needs
Business
Input?
Frowdng archive | Mo svoess for Indes making | BAS discuss with BEM re certs for CRI2 A NO
...... BEC programmes Indies o site
Swarching the wchave | FRUts e GUker 10 155055 11 [ 1. 10 Flase % FIAG DTEGb-20T5.  [Peiapentil | Veler353 VES
Inéax &% Search terms se
highlightedin the web browser

—_—
Searching the achive | Dot o view episodes of 2 | N0 - Delvered 45 pait of FEIRT - Do —
SHRE in HINEMISION Ofder

Searchine the srchine | 1o Sbdity 10 nariow Searchta | N0 - Pl
Description dats only

Figure6: Requirement Extract @0180R2024% Switch
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|IFH]01 i ? i i

Assetmanagement IR001  Automatic submission of assets | Cashmere 35 Unknowm Hewrequirement Lo extend into ]
and data on ransmission the physical stock process.
Known for digitsl process

IR-030 Asselmanagement IR-030  creationofa asset(AV,Audio)  |Cashmere38[not  néa Clasific:atio Current ineflicient as B
warkflow televant] to this fine processis 2 distinet actions,
item where these should be smoothed
it a prompt window in the fink
spool to 3 programme process.
Kncwn at time of IBM
IR002  import IR002  Bulk import of data ? Unknown Mo programme o business 4
understanding of what this is

L

Figure7.Requi rement Extract of oO6Updated_I nfax_Repl acement

The graphs below in Figure 8 show the functional categories that ISO and IR are using to
communicate requirements.

ISO is mostly about improving search, but there are also some critical functional areas in data
management and stock management that need addressing. IR focuses more on cataloguing
and stock. However, it is worth noting that these charts are a count of items on the list and are
not indicative of the size of the work involved or criticality.

Count of IR
Count of IS0 a5
40
5 0
i 35
5 0
0 15
15 20
1o 15
N 10
o - - !
5
i l "I l -
ép““ c{\'b“ L.l‘- V‘? f\IH\ E} 65’ \(\ Q} &P $ gﬁ.‘é‘ ‘_bté. ﬁ" 0 * '0\
& v A
& Lp!‘” & ’é;ﬂ“’ & 4**#
&;’é & W oF q‘ L &
o
15* & -:5’ \of q_é*

Figure 8: Areas of Highest ISO and IR Requirements as per Current Workshops

3.2.1.3 At present there is no signed off plan to specify the point at which Fabric for
Physical Stock and Loan can move out of development.

At the moment the results of the ISO/IR are being assimilated by management and estimates
drawn up (time, cost etc.). Early indications suggest a lengthy development cycle will be needed
(potentially up to 2 years) hence a further initiative to reduce scope more radically has been
mooted.

I&A has suggested that Digital Archive is more important than the PSL and they may be
prepared to compromise further on levels of PSL functionality if the launch of a Digital Archive
could be accelerated.

Areas for Further Investigation
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Due to the high level of certainty indicated above, there are no urgent areas of investigation to
further develop this hypothesis.
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3.3 Hypothesis#3: Cl ar i t yPugppase EM3 6 s

There is a |lack of clarity onwidedaR3arsanagamen system Versus a

as an asset management system

Explanation: Level of certainty:

EM3 (or fAFabric EM306, AENt er pl Thereviewteam has ;j"
Ma n a g e me adystein intersded to provide support for accessed documentation on N
processes to manage media assets and their associated Solution Design for EM3 and
metadata (information that describes those assets) that are had conversations with
necessarily common across the enterprise. Architects, Lead BA, IBM
Additionally, EM3 is intended to manage broader business resources and Development
information (i.e. a wider number of data domains, such as team lead. The findings
Contributor, Rights and Production process) and it needs to outlined below are evidenced
interact with both Fabric Production capabilities and dependent ~ from these sources. We feel
enterprise systems outside the scope of Fabric. that further conversations

are needed to bring the right
individuals together to test
and confirm the hypothesis
and as such have identified
three specific areas below
for further investigation.

Given the challenges in E M 3 énplementation journey so far
and its existing status in live, its purpose going forward is not as
universally clear as it needs to be 1 i.e. to be an asset centric
metadata management system vs. the fuller extent of being an
enterprise data management system to support business data
domains and external non-archive enterprise applications.

Findings

3311EM36s current state in |ive implements a smal
over along period from the time of the definition of its intent.

Interviews with BBC Architects and analysis of available documentation (Fabric EM3 Solution
Breakdown)conf i rm t he or i gdemral tapabilitythatptovidesisappbdt foa s

processes to manage media assets and their associated metadata that are necessarily common
across the enterpriseo ) . Further conver sat i orhavernedledthdat he Ar c|
EM3 6s i ntoahntd replace Infaxodr only be a stock and loan management solution, but

toaddr ess a br oad e rEnterprisgpnediccandnetadatB @ahagement system.

If we look at the current live state, the PSL management capability utilises a certain part of the
live EM3 features (namely stock management (tapes), loan management (tapes), search and
reporting). Beyond PSL management, there are no other BBC Enterprise consumers that
currently use EM3 features.

Other domain elements (such as Rights-In, Rights-Out) within the EM3 Business Data Model
are currently not in use by BBC users. Neither did we see evidence of the Enterprise Service
Bus within EM3 being leveraged by other enterprise systems.

This indicates the need for a clear direction for EM3 from an fenterprise wideosystem
standpoint.

3.3.1.2Release priorities have changed significantly over time as a result of changing
strategy and vision.
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The following points i as gathered from conversations with Project leads, Architects and other
resources i reveal the changes to release scope and priority of different Fabric elements:

1 With the exit of the Siemens team in early 2010, a solution outline phase was conducted
by IBM followed by the first release (Release A) which focused on delivering core
business cases (such as Commissioning, Asset Catalogue management, Adding Assets
to EM3, Migration support, Super User as available BBC-EM3-Solution Outline v1.0.1
document) and proving the underlying technical foundations of EM3 in line with its
original intent

1 Post Release A, the Physical Stock & loan capability was added to the Release B scope

9 Getting PSL to live and cutover from Infax ( a |l s o k mnfaxwoatovard Hedame the
priority with a plan to execute cutover in June 2012. Integration, testing and cutover was
BBC-led rather than IBM-led

9 Other Fabric elements i.e. Production Tools and Media Infrastructure continued their
development journey till around October 2012 when a major decision was taken to put
both these capabilities fon holdd st at us.

3.3.1.3Focus of development largely around PSL since Infax cutover in June 2012 till
date

The Infax cutover was made after testing only critical functionality flows. This resulted in a
stabilisation and defect fix phase of approximately three months post the Infax cutover
(according to our conversations with the development team). In the current situation, the
existing defects and feature requirements (existing feature changes and Infax Switch Off /
Replacement requirements) are focused primarily on getting PSL ready to be moved out of
development and into a Business-as-Usual (BaU) state.

During PSL development, there has been some level of focus on developing functionality for
Digital Archive features (e.g. Mediation workflow). However, given the major focus of
development has been on PSL since Infax cutover, the precise status of the level of Digital
Archive functionality nested within EM3 has been difficult to gauge.

3.3.1.4 Data governance challenges continue to exist.

There appears a lack of shared clarity across key stakeholder groups around rules, policies and
governance around master data and referential integrity for domains which could result in data
management issues. Conversations with the Architects revealed the consideration of a Master
Reference Data Management System (Talend), which has been built, however not implemented
in live production.

Areas for Further Investigation

3.3.1.5Confirm future purpose of EM3 with pan organisational BBC stakeholders to arrive
at a clear and consolidated understanding that confirms the viewpoint at an
organisational level.

33.1.60nconfirmation of, EeW3dalsu gptuea ppBE@O s pltaBM8 f or
development focus for future releases.
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3.3.1.7 Investigate details of data and metadata governance improvements, implications
for EM3, PSL and Digital Archive, and broader BBC wide data management in
terms of time and impact.

3.3.1.8Investigate the readiness of the Talend Master Reference Data Management
system for go-live into the existing EM3 platform.
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3.4

Hypothesis #4: Complexity of Software Architecture for PSL

As an Archive Database, the current software architecture is overly complex for a standalone

Physical Stock and Loan (PSL) solution

Explanation:

The Fabric EM3 software architecture has been
designed and built with a scope that is broader
than an Archive Database. Its objectives include
supporting production activities and processes to
manage media assets and associated metadata
that are necessarily common across the enterprise.
PSL is one of the processes supported by the EM3
solution and the main one used by end users in the
current live environment. However, with only PSL
functionality in a large software platform, it
becomes highly complex i and costly i to
maintain.

Findings

Level of certainty:

The review team has accessed
documentation on architecture, available
PSL solution design and had
conversations with the Architects,
Development Lead, Technical Analyst,
IBM resources and the Development
Team. The findings outlined below are
evidenced from these sources and we
have a reasonably high degree of
certainty in them; however we have also
identified three specific areas for further
investigation.

J

3.4.1.1 The solution offers more capability than required just for PSL.

Metadata management functionality and some Digital Archive features are examples of how the
solution supports more than just PSL functionality, although the latter are not fully tested. For
example, there are 31 services that cover more than just PSL functionality as per the
documentation in the Confluence repository and conversations with the Development Team.

3.4.1.2There is high complexity and cost of maintaining the overall solution against its
current usage (with only PSL functionality being live).

The software maintenance and addition of new functionality becomes highly complex given the
large scale of the existing solution and the following reasons:

9 Existing defects
1 Lack of requirements traceability
9 Skill gaps within existing team

1 Lack of standard documentation (particularly on low level design).

All these factors result in high cost of maintenance and delayed transition to a BAU state.

3.4.1.3 An architecture consolidation and restructuring opportunity may exist, however
there is a certain level of difficulty associated with it.

In the current architecture, multiple vendor products exist for similar purposes (e.g. Tomcat and
WebSphere) and these are in live. Consolidation of the software stack from ease-of-
maintenance and cost reduction perspectives could be considered. From our conversations,
one reason for having multiple vendor products for similar purposes is misalignment of
technology guidelines among teams resulting in some teams using open source software while
others using proprietary software for similar purposes. Given these products are now in live, it
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is proving technically difficult to consolidate the software stack and requires investment to
execute proof-of-concept exercises.

Furthermore, the architecture was designed with a specific original intent that in places may no

longer seems be applicable. For example,t he o0UIl Replicao database was:¢
intent to support high volume read-only operations (e.g. external users) and may not be

required now as understood from our conversations with the Technical delivery and Architect

resources. The decision is difficult to make in absence of greater clarity on Digital Archive,

however i for example, this database may be requiredtocreat e di f f er ent Owi ndow
metadata depending on intended business workflow supported by Digital Archive. The

simplification process is therefore not straightforward.

3.4.1.4There is lack of clear traceability between requirements and solution
capability/components.

Traceability of requirements with solution components has been difficult to establish from the
existing documentation (e.g. only 20 traceable requirements have been found since release
2.0.1.3 which happened on 28" October 2012).

In the long term, the lack of traceability contributes to complexity in the system architecture for
future changes (technology or business) and increased levels of maintenance.

Areas for Further Investigation

3.4.1.5Confirm future direction for Archive DB to arrive at a clear understanding of
whether any unused existing capability needs to be retired.

3.4.1.6 Once the future direction has been confirmed, investigate areas within the existing
architecture to identify opportunities for consolidation and standardisation.
Further perform a detailed assessment of required effort and cost to expected
benefit.

3.4.1.7 Confirmation of requirements and functional architecture definition to be followed
by detailed analysis of traceability via a top-down approach mapping functional
areas/capabilities with their associated software architecture elements.
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3.5 Hypothesis #5: Alignment of Business Processes to Data

There have been challenges for end users in terms of how they work (e.g. how they search for
information and receive results) caused by misalignment between PSL business process and

available data on user interface.
This could create further challenges for Digital Archive implementation

Explanation: Level of certainty:

The existing Archive Database user interface and The review team has accessed an
navigation are often inadequately aligned to user extensive set of documentation and had
intent and business workflows. This misalignment conversations with business user groups,
may have stemmed from multiple roots, including development team and the test teams and
the lack of Ul-storyboarding with all pertinent user the below findings are evidenced from
groups, the redirected focus of the system on these sources and as such, specific areas
Stock and Loan functionalities, and, more clearly, have been identified below for further

the design driven by the entity hierarchy instead of | investigation

businessd preferred way:s

particular critical task or activity.

Findings

3.5.1.1 Current users face challenges in using the system but also see the potential
benefits

The main challenges seem to be around the alignment of business process and the data being
delivered by the system functionality. From our conversations with users (predominantly I1&A),
some of the benefits and challenges from their of using the current PSL system have been
outlined below:

Benefits
1 fMore accessible than Infaxo
1 A Borter training time for new users (a few days compared to 40 days for Infax)o
9 fFamiliar interface (i.e. more like the web / html)o
I fFree text searcho

1 PMAtomic data fields in data storage creates better separation of datao
Challenges
1 o digital imageso
fiNot necessarily an intuitive interfaceo

1
M fAlime it takes to return search resultso
1

fHigh degree of user interpretation required at the Ul layer (data model replicated in Ul)
i there should be another layer or Ul to simplifyo

9 flLots of screens to see data that Infax can consolidateo
i Data compromised because it sits at different levels, for example no easy way of
searching for Acontributor on progroammeodo ( e. ¢
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1 Some data has not been surfaced in Ul (having been migrated) i need them to replace
Infax.o

1 fRadio / audio not in there. Audio and Music are currently operating a workaround in MS
Word.0

Some of these challenges i particularly mostly around search and navigation i are targeted to
be addressed through ongoing patch releases, especially in releases 8 and 9 scheduled in the
coming months.

3.5.1.2Limited flexibility in the search results structure in the current implementation
(fixed by entity hierarchy).

Compared to industry media asset management systems, current Archive Database search
outputs (as observed during an application demo with the I&A team) are fixed by the entity
hierarchy, e.g. Brand, Programme, Programme Version and Media Asset. Whilst free search is
enabled, the search functionality overall is focused more on enterprise labels and lacks the
flexibility to let user and business define their own specific search criteria and the resulting
metadata.

Based on our experience in similar industry implementations, ac hi evi ng-sefrfve cteiov e
requires close interaction with each of the intended user communities and concentrated efforts

in tailoring based on group-level preferences and ways of working. For example, we have seen

examples of user experience moving away from traditional enterprise search (as there currently

is in Archive DB) to recommendations based on user preferences, asset usage and business

prioritisation. The common feedback for traditional enterprise search is that it is acceptable for
administrators and power users but difficult to
of finding and leveraging media assets.

3.5.1.3Limited test inputs to validate search functionality and its associated user
journey.

A limited variety of inputs have been used to test search and with limited traceability to Business
processes or requirements. Therefore, the alignment between Business processes and the data
returned by the system has not been confirmed extensively.

3.5.1.4 Lack of clear business process definition used for solution development.

From the available documentation and conversations with the business and test teams we
observe that the usage of business process flow for development has been minimal. This has
led to a lack of clarity around the understanding of business process and is also evident by the
large number of defects that have been reported.

3.5.1.5 Lack of clear distinction of different user communities for Archive Database

An example of the misalignment of the user experience to user and business workflow in the
content search functionality: users have to browse through the Programme results list returned
from a search and click into each one to hunt for the Media Asset they are looking for.

Areas for Further Investigation
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3.5.1.6 Detailed investigation of user journey issues in the PSL application and deeper
analysis of the user community groups, profiles and workflows involved in the
PSL business process.

3.5.1.7 Detailed investigation of existing search functionality and its comparison with
similar industry implementation in terms of Ul and technical implementation.

3.5.1.8 Given the challenges in current search capability implementation for PSL and the
design intention of this being re-used for Digital Archive (result in more users,
processes and hence more sophistication), there needs to be a detailed
investigation to confirm the requirements, user flows and detailed design for
search to work as per expectations of the users.
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3.6 Hypothesis #6: Digital Archive requirements (Workflows, Use Cases)

There are currently limited digital media workflow requirements and insufficient clarity around the

related needs and use cases of different user groups

Explanation: Level of certainty:

Requirements for Digital Archive are driven from The review team has analysed available
within DMI (Archive) and areas outside DMI such documentation on Confluence and JIRA
as Sports, Journalism, Audio & Music (A&M), File and validated the hypothesis through
Based Delivery (FBD), FMX, Perivale, Production meetings with Business Analysts, Test

tools and OnAir. Managers and Team Leads. There is O
For the above mentioned areas we found limited quite an uncertainty here due to lack of
information around workflow requirements or user  concrete findings and as such areas of

stories and hence there is not sufficient clarity on investigation have been outlined below.
completeness of user group needs for Digital

Archive.

Findings

3.6.1.1 A limited number of specific business process or workflow requirements for
Digital Archive have been seen

Given the Digital Archivebs o e@ Digtal functiogabtyirethec ov er i
Archive, support integrations (e.g. Sports) and mechanisms (e.g. FMX)), the requirements are

present in different repository areas (JIRA, Confluence and Word) and there is inconsistency in

the level of detail and structure within the requirements (e.g. flows for the first release of Digital

Archive (DA1) are well detailed as compared to other areas such as FMX). We did not find

business processes from a Digital Archive perspective that involves all different integrations and
mechanisms.

Digital Archive release 1 (DA1) on Confluence, which was created by the DMI team and had
started to be developed before the project was put on hold, has some high level workflows
available. Further high level requirement inputs from I&A production users have been agreed in
a series of workshops and documented, but these have not yet officially been accepted as in
scope requirements and documented in JIRA. Due to this fact, there does not appear to be
business process or workflow based requirements associated with these available.

For projects that are not within DMI and non-DMI funded, but have a dependency on a Digital
Archive, such as File Based Delivery (FBD) and Fabric Media Exchange (FMX), requirements
do exist in the form of Word documents and associated JIRA projects, and some workflows and
business processes have been created can be seen in Confluence in the relevant project
sections.

Areas for Further Investigation

3.6.1.2 Confirm all available sources of Digital Archive business requirements.
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3.6.1.3 Detailed investigation of requirements to understand business needs, confirm
scope, identify gaps in business processes, workflows and use cases/user
stories.

3.6.1.4 On confirmation of requirements and their scope, investigate in detail which
requirements are covered in the limited implementation of Digital Archive that has
happened to date. This will give a good view to understand how many of them can
be tested and be a starting point for scoping future releases.
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3.7 Hypothesis #7: Digital Archive Testing

There has been insufficient testing to validate the viability of the

media infrastructure as the back-bone for a Digital Archive

Explanation:

While there is evidence of a fair amount of testing to
validate media infrastructure in the application of
Production Tools (PT), we have seen no complete
tests that validate DMI for use as a Digital Archive
(especially the Media Infrastructure). The PT testing
may have | owered the
archive, but it cannot be used as a substitute for
Digital Archive testing.

Even in PT environments, we have found no
evidence to date of comprehensive performance,
stress and stability coverage i at least to the level of
similar delivery efforts in our experience. (Refer to
Glossary for test definitions).

In particular, the lack of Integration and
comprehensive Performance testing for Media Store
replication and tape library integration (before the
project pause) poses a high degree of concern that
the viability of the media infrastructure as the back-
bone for an DE2E archive has not been confirmed.

Findings

ri sk

Level of certainty:

The review team has analysed a
range of available materials on
Confluence and JIRA and
validated the hypothesis through
meetings with the Test
Managers, Team Leads,
Delivery Lead and Enterprise
Systems Manager.

In the time available we have
not reviewed the Production
Tools End-to-End Tests in the
Production Tools project held in
Quality Center. We have not
reviewed Apache JMeter load
tests.

The Production Tools
Performance tester John
Whittaker, is no longer on the
project so we were unable to
conduct an interview with him.

9

3.7.1.1 Digital Archive has not been End-to-End tested

End-to-End tests are used to test that the flow of the fully integrated application is performing as
designed from start to finish in real-world scenarios.

From our conversations with the Project team and End-to-End Test team it has been confirmed
that the Digital Archive has not been included in a Software Release to be formally tested and
therefore was not formally progressed through the project lifecycle to the live (active) production

systems.

Figure 9 below shows the major components of the system landscape and the status of End-to-
End and Integration testing between those components marked by numbers used by as

references by text in this hypothesis.

There has been a pre-recorded demonstration of one limited test case workflow for the first
release of Digital Archive (i.e. DA1) demonstrated (pre Infax cutover in June 2012) to senior
business stakeholders by the development team and covered functionality areas of Import,
Thumbnail, Play, Pause, Stop and Export of Digital Content. (Figure 9, #1). However, this
demonstration did not mimic an actual environment in live, given the nature of both the size of

data files and the type of supporting infrastructure.
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During the testing as part of the Production Tools project EM3 was stubbed which means an
actual instance of EM3 was not used for testing, but EM3 responses were instead simulated.

EM3 (stubbed)®* Archive DB Production Tools

This has been integration

f:ﬂm tested but is now on hold.
Metodots This would requive
fotes, Regrvession Testing with
@ Media Infrastructure galOn sl Aechive ¥ restuctely

Media Infrastructure System Job Control i M1 Workflow
Facade (MIF) Integrotion

Content Entity Metadata Production Adaptors

R
Store (CEMS) Media Store perspective, T';‘f

Transte Control No

DURISTapa Ronsy Stress Tm@
Mappy Poth DAL @ .
- mport tests o3 port
Media of Demo, Media Store
Movement * Controct
Acceptonce Test
of Media Store
Control, #7

Import/ Export

Test status key * NoInfrostructure
= There has been full End-to-End testing

Stress Tm,@
= There is evidence of Integration testing

m— Noevidence of Integration testing * Stub is an Interface that is meant to stand in for the
actual system to support initial test or development

Figure 9: End-to-End Digital Archive Test Status Overview

End-to-End tests for Digital Archive would involve joined up tests for Import of Digital Content in
agreed formats and the subsequent Business workflow processing of that same content and its
metadata through Search, Thumbnail, Play, Pause, Stop, Mediation, Media Movement and
Export. Critically, cross-location replication and integration with lower-cost and/or slower access
storage devices such as tape libraries would also be required. The End-to-End test team has
informed us that no Digital Archive End-to-End testing took place before the project pause and
we have not seen evidence of such testing.

Full End-to-End tests would have also involved Regression testing of Production Tools (if the
Production Tools project is re-started) and Physical Stock and Loan functionality to check that
changes to the code-base done to complete the Digital Archive did not affect Production Tools
and PSL functionality adversely (Figure 9, #2).

3.7.1.2 Media Infrastructure has not been formally tested from a Digital Archive
perspective

The testing for Media Infrastructure has been done mainly from a Production Tools perspective,
though not comprehensively.
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1 The Media Infrastructure is the architecture to support the management of media content
and its metadata. From meetings and also inspections of FitNesse results, it is clear that
the Media Infrastructure has been tested primarily from a Production Tools standpoint.

T Whilst there is some overlap between Product
Media Infrastructure (e.qg. file import), there are aspects of Digital Archive use of the
Media Infrastructure that have not been tested formally. Particularly cross-location
replication and integration with lower-cost and/or slower access storage devices such as
tape libraries, which are generally required for large media archives to be cost effective.
Also functions such as Thumbnail display, Play and Export. Additionally we would expect
that the Media Infrastructure would be tested with a wider set of content formats to
support a Digital Archive.

1 There was testing of a stubbed version of EM3 with the Media Infrastructure (Ml) as part
of Production Tools. This tested that metadata could be uploaded from Ml to EM3
(Figure 7, #3). Calls from EM3 to the MI to Play Content for example were not formally
tested (Figure 7, #4).

1 Media Movement or replication of files to different locations for back up purposes for
example, was not Integration tested as part of Production Tools. There were some
Media Movement tests performed on a local machine (Figure 7, #5).

Based on our experience and methodologies, we would expect to have seen a comprehensive
set of repeatable tests that include data and media file validation for the Digital Archive
capability of the Media Infrastructure.

1 From meetings and inspections of FitNesse tests and results, there does not appear to
be evidence of use of a wide variety of media files and associated metadata used in
testing (Figure 7, #6). There is evidence of Contract Acceptance Testing of the
Mediasmiths Media Storage Control component, for example (Figure 7, #7). We would
expect a comprehensive and repeatable test bed to be used during the Development
and Test cycles of the project, in order to confirm that the Media Infrastructure supports
the data-driven Digital Archive system at the earliest opportunity in the project
Development lifecycle (rather than at the Operational Acceptance Test stage before Go
Live).

Based on our experience and methodologies, we would expect to see a comprehensive set of
repeatable business-as-usual tests for stress and stability across all acceptable media file
formats and throughout the architecture for the Digital Archive capability of the Media
Infrastructure.

1 From meetings and inspections of FitNesse tests and results, there does not appear to
be evidence of a comprehensive set of Media Infrastructure business-as-usual stress
and stability tests (Figure 7, #8). We would expect a set of such tests to use a wide
variety of file formats and metadata with stress and stability tests being applied at the
component level to the integrated system level and at stages in between. For example,
we cannot see that the Mediasmiths Media Store Control component has been stress
tested alongside the other Media Store components and subsequently the rest of the
Media Infrastructure up to EM3 in a repeatable systematic fashion.

1 Performance testing was conducted from the Production Tools Ul perspective (as seen
on Confluence and confirmed in interviews) and there was some Apache JMeter testing.
We were unable to review all the results of these tests in the time available.
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Both Media Movement and Tape Library Integration were not Integration tested as part of the
Production Tools project before close down.

1 Media Movement and Tape Library Integration are highly complex tasks critical to the
success of a robust Digital Archive. The movement of high volume, large media files
across the network/storage and the contention of Tape Library tape drives for import and
export requests will likely introduce instability to the system and the need to rework and
optimize existing implementation. Issues and bottlenecks in these two areas can quickly
ripple through the entire system causing service interruptions and outages.

Areas for Further Investigation

3.7.1.3 The detailed inspection of the re-enabled Production Tools FitNesse results
relevant to Digital Archive, such as import and export workflow and media
movement.

3.7.1.4 Inspection of the SIT/Regression test suite for Production Tools held in Quality
Center.

3.7.1.5 Perform arepetition of Production Tools Media Infrastructure tests for critical
Business flows.

3.7.1.6 Inspection of Apache JMeter and LoadRunner Performance Test results (the latter
is stored under Quality Center).
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3.8 Hypothesis #8: Bespoke Nature of Media Infrastructure

The current media infrastructure is highly bespoke given the commoditised nature of asset and

file management functionality of a Digital Archive. It was implemented initially to support
Production Tools which necessitated more specialisation but it no longer the priority for DMI

Explanation: Level of certainty:

The Media Infrastructure and its key components i | The review team has accessed

System Job Controller, CEMS, Adaptors and documentation, sample code and spent
Media Store i are custom designed and considerable time with the Architecture,
implemented by the former Production Tools Project delivery team from across the DMI
development team. Some components such as team. We believe the findings outlined
Media Store were built by and have been below are evidenced from these sources
transitioned to a third party (Mediasmiths) for and lead to the point of requiring further
rework and enhancement. investigation to test the hypothesis.

While some of the actual work, such as

transcoding and transwrapping, are performed by

thrdparty software, the @ O

infrastructure engine (job scheduling and media
movement) and integration with third party
software are highly custom developed.

It is worth noting the highly bespoke nature of
these components given the existence of
commercially available products in the market that
perform similar functions, however at this point in
time this will remain an observation and not a
confirmation that commercial products are the fit-
for-purpose elements for the Media Infrastructure
solution.

Findings

3.8.1.1 Key components within Media Infrastructure are custom developed.

A sample code review showed that components such as System Job Controller (SJC), Adaptors
and Media Store were developed using Java, Spring framework, Restlet framework and open
source libraries, located in BBC development source repository.

Sample code review showed that to receive requests, handle internal thread management and
comply with a heartbeat call back to SJC, each SJC adaptor needs to implement a custom-
defined RESTful interface. Interviews with the BBC team revealed that before Media Store was
transitioned to Mediasmiths to rework the internal replication logic, the original implementation
using open source Drools rules engine faced memory leak instability and was eventually
deemed too difficult to resolve.

Performance testing uncovered inefficiencies (observed from JIRA defects) in the custom
implemented job scheduling logic within System Job Controller. The inefficiencies and the
needed optimisation recommendations were provided to Mediasmiths to apply to Media Store
because System Job Controller design and implementation followed the same pattern as Media
Store.
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3.8.1.2The intent of the Media Infrastructure capability is to support both the Production
Tools and Digital Archive.

Media Infrastructure was designed by considering both Production Tools (significantly) and
Digital Archive requirements. This uniqueness of business requirements is one of the reasons
for creating a bespoke solution.

3.8.1.3Some degree of duplicate responsibility has been observed between SJC and
Media Store.

An example of duplicate responsibility is that Media Store handles multi-step workflow for sub-
clips. This might have been the result of Media Store being designed prior to SJC. The
functionality would have worked, however it would make a better design if there was a common
re-usable component used by both the SJC and Media Store, unless there is some specific
limitation.

Areas for Further Investigation

3.8.1.4 The degree to which non-specialist individuals / teams would be able to maintain
and augment the Media Infrastructure.

3.8.1.5A detailed investigation is needed to understand the Media Infrastructure
component viability as a HRoseaexanipleeregsltoabef or m el e
covered during this investigation would be isolated architecture component
testing, solution stability tests, ability to meet future business needs, BBC IT
standards alignment and cost of maintenance.

3.8.1.6 Further it will be useful to keep in mind some of the commercially available
product packages in the market that align closely to Media Infrastructure
requirements that may be considered as alternate options if detailed
investigations indicate critical issue areas.

3.8.1.7 Detailed investigation to validate Digital Archive user workflow alignment with
Media Infrastructure capability is required.
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Appendices
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Component Inventory (work in progress)

Asset management system
tailored to stock and loan
functionality

Custom-written

Digital functionality
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,: components
!
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Digital Archive
components

Key: ADB = “Archive Database™; PT = “Production Tools”; Ml = “Media Infrastructure”; PSL = “Physical Stock and Loan™
All terms are defined in the Appendix section 2 (Glossary)

The table below provides a high level view of the components within each area of DMI and their current
status of implementation as understood from our conversations and available documentation.

. ) : —r Current status of
# | Review Area | Domain area Component High level description implementation
Fabric User User Interface User interface that includes -Ul is implemented and
1 Archive DB Interface (Ul) (Archive, Stock & archive management and deployed in production with on-
Loan-Physical) Stock and Loan functionality | going development and support
’ Services responsible to -Live in production along with
. Enterprise and . execute workflows and on-going development (new
2 Archive DB Archive Services Layer - §
) provide data to the User features, defect fixes) and
Services !
interface requests support
. Functionality to deal with -Live in production along with
Enterprise and - ;
. . Metadata asset metadata in terms of on-going development (new
3 Archive DB Archive . 3
Services Management storage and access via features, defect fixes) and
services support
Enterprise and Reports detail asset carrier -Live in production along with
4 Archive DB Archive Reporting statuses, loan statuses, on-going develop_ment (new
) locations, restrictions and features, defect fixes) and
Services .
quality, for example. support
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