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Metadata management  provides the reliable , usable , and high-quality  book 
of reference  to all of the Bank’s information assets 
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Bank of Montreal Financial Group (BMO FG) – founded in 1817 as Bank of 
Montreal, Canada's first bank – is a highly diversified financial services 
organization that includes BMO Bank of Montreal, BMO Nesbitt Burns, one 
of Canada's largest full-service investment firms, and Chicago-based Harris 
Bank, a major U.S. mid-west financial services provider.  As a major North 
American financial institution, BMO FG is committed to managing information 
as a strategic asset.  The Bank's Information Management Corporate Policy 
states: "The Bank manages information as an integrated, enterprise asset, in 

a disciplined and coordinated manner.  The outcome optimizes the value of our investment in the 
information assets and is core to achieving the Bank's business strategies and goals."   

 

��!�!���"����!�#��!�!���"����!�#��!�!���"����!�#��!�!���"����!�#� ���
A milestone in the development of information management within BMO FG was a proof of concept 
proposal for a metadata initiative in 1999.  The initial goal was to leverage metadata to improve the 
effectiveness of three major areas of information technology within BMO FG: data warehouse life cycle, 
operational systems, and new application development / reporting applications.  It was also expected 
that the development of an information repository would increasingly support the Bank's business 
processes, major business initiatives such as Customer Value Management and Financial Reporting 
redesign, and compliance with external influences such as privacy legislation, the Basel Accord, and 
Sarbanes-Oxley.  
 

" ����" ����" ����" ��������(�������(�������(�������(���� ���
With the approval of the proof of concept, installation of the repository software package began in 2001.  
Upon installation, the initiative took flight as we began to capture and store all of BMO FG’s relational 
database schemas in our new Enterprise Metadata Repository.  In 2003 supporting documentation, 
such as glossaries, was created.  The glossaries published formally approved enterprise standard 
terms and helped us to manage redundancy and ambiguity of terms.  Next, ETL (extract, transform, 
and load) mappings were scanned and we began linking sources to targets within the data warehouses 
and data marts.  In 2004 we marked another milestone in the development of information management 
with the formulation and endorsement of our Information Management Corporate Policy, which sets up 
the framework that empowers metadata activities as well as broader enterprise accountabilities related 
to information.  In 2005 we began the rationalization process: using impact analysis to match and link 
business terms, enterprise names, etc., to the technical name variants, within BMO FG’s information 
systems.  The rationalization process improved our information management practices, particularly in 
terms of access to the information stored in our repository by increasing the precision of search and 
retrieval.  It was at this time that our quickly evolving performance and success made it necessary to 
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establish a formal planning process.  Formal planning began in 2005 and we continue to forecast 
annual plans with quarterly goals and objectives.  In 2006 we purchased IBM’s Financial Services Data 
Model (FSDM) which includes a large number of business terms and definitions.  The model will further 
facilitate the rationalization process by reducing the time needed to create business terms and their 
definitions.  This year we have also started to capture metadata of reporting applications directly from 
reporting platforms using web services technology.  
 
Currently, a substantial portion of our efforts is dedicated to exposing business metadata, in particular, 
by improving its traceability.  This involves metadata capture and storage and making the metadata 
which is associated with the top-priority systems searchable to our business users.  This goal also 
includes technology renewal and reducing single points of failure.  
 

����������������"��)��&!� !��� ����#��!*��!��"��)��&!� !��� ����#��!*��!��"��)��&!� !��� ����#��!*��!��"��)��&!� !��� ����#��!*��!��� ���
The Metadata Management group is part of the Information Management department within the 
Enterprise Systems organization of BMO FG’s Technology and Solutions.  Metadata Management has 
been embedded within the Bank’s systems development life cycle as part of the CMMI1 program and in 
the standards process for ensuring the integrity of customer information.  Embedding and its 
implications are discussed later in this document.  We also deliver specific types of metadata through 
external projects and business initiatives.  Our involvement in projects ranges from managing metadata 
within traditional IT systems development, data marts or vendor solutions to implementing data quality 
initiatives, or delivering information strategies and architectures.  In spite of these consulting services, 
Metadata Management is not considered to be a standalone program.   
 

(��!+��!�#�,����(��!+��!�#�,����(��!+��!�#�,����(��!+��!�#�,����� ���
Metadata Management is responsible for providing metadata functionality for business and technical 
groups.  However, it is the responsibility of the group to derive value from that metadata.  For example, 
Customer Stewards, executives involved in the customer-information part of Information Stewardship2, 
rely on definitions for customer information when seeking to improve the quality of customer data.  
While the definitions support executive decision making, it is the decisions that ultimately lead to added 
value.  Another metadata capability serving the Business group is impact analysis.  By indicating where 
a piece of information, for example, the term Social Insurance Number, is found in all systems (see 
Figure 1), an analysis report can help the Business group filter information for effective use.  For 
example, identifying private customer information and refraining from using it for marketing adds 
business value by avoiding liability and maintaining the reputation of the Bank.  
 
Metadata users deliver value as a result of us having embedded metadata management in the software 
requirements processes.  For example, business analysts are obliged to identify data used by their 
initiatives, accountabilities, and controls.  The repository provides this data to support the analysts in 
searching and reusing the information; thus the analysts can better leverage their business skills. 

                                                
1 Created by the Carnegie Mellon Software Engineering Institute (SEI), “Capability Maturity Model Integration (CMMI) is a 
process improvement approach that provides organizations with the essential elements of effective processes. It can be used 
to guide process improvement across a project, a division, or an entire organization. CMMI helps integrate traditionally 
separate organizational functions, set process improvement goals and priorities, provide guidance for quality processes, and 
provide a point of reference for appraising current processes.” (Carnegie Mellon University. “What is CMMI?”. 2006. 
http://www.sei.cmu.edu/cmmi/general/) 

 
2 Information Stewardship is a Bank program that defines accountability for the management of information as a critical asset in 
order to contribute to the success of the organization. Stewardship aligns accountability to information subject areas and involves 
management of business definition and standards, information quality, protection, and life cycle. 
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�!#������!#������!#������!#����� : Enterprise Metadata Repository display of properties for the business term Social Insurance Number.  
The inset on the right shows the impact analysis results for the term in grid view.  
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While BMO FG has adopted ITIL as a service process and CMMI as a process improvement 
methodology, it has adopted TOGAF as the official architectural framework.  Further, Metadata 
Management has adopted TOGAF 8 and columns 1 (data) and 2 (function) of the Zachman 
Framework, reflecting the fact that a significant part of our metadata efforts relates to data and expands 
into function . 
 

����
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Our vision for managing metadata as an integrating asset derived from the vision of a senior executive 
who championed the key role metadata has in the overall success of information management.  In 2004 
our Information Management Corporate Policy was defined and presented to the board, increasing 
awareness and sponsorship to the vice-chairman level.  The value of managing metadata and doing 
this through a single, central, enterprise-wide repository continues to be communicated actively at the 
vice-chairman level.  His message clearly links the work of building a corporate repository and 
managing metadata to the benefits of impact analysis, understanding the upstream and downstream 
impacts as well as improved risk mitigation when making changes.  These concepts are fully supported 
at the executive level, who determined that building metadata into our processes was the most effective 
way for our organization to leverage metadata management and its benefits.  As part of the bedrock 
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underlying our technology systems, metadata supports the prime mission of BMO FG which is serving 
customers and building long lasting relationships.   
 

-��!�����(�!+���-��!�����(�!+���-��!�����(�!+���-��!�����(�!+���� ���
Our key drivers are the Bank’s business initiatives, internal governance, and compliance requirements, 
since all increasingly depend upon the availability of quality information.  Business initiatives include 
creating a book of record for customer information, supporting our customer-centred business goals, 
and improving financial reporting; governance includes the continuing rollout of stewardship 
accountabilities across all subject areas, and implementing corporate standards such as our retention 
standard; compliance requirements refer primarily to privacy legislation, the Basel II Framework, and 
Sarbanes-Oxley.  Information management, with a foundation in metadata, addresses the need for 
quality information by sustaining the ability of the Bank to understand which information is collected, 
managed, and utilized and to measure its quality.  Information management thus becomes essential for 
making optimal business decisions.  
 

� ��� ��� ��� ����������������������������������"����!�#�"��)���"����!�#�"��)���"����!�#�"��)���"����!�#�"��)���� ���
Planning for metadata activities occurs every fiscal quarter.  Metadata Management, including an 
external facilitator, reviews the opportunities and ongoing activities ranking them according to the 
Bank’s overall strategy and, more specifically, the objectives of the Information Management 
department.  The vision of Metadata Management is to “provide the reliable, usable, and high-quality 
book of reference3 to all of the Bank’s information assets”.  To achieve this, it is not enough to create a 
repository; in the metadata activities we must include the people, processes and technology involved in 
the collection of, storage of, and access to the Bank’s metadata.  Our vision is reflected in the overall 
plan, which operationalizes the strategy one year into the future, balancing the goals and measurable 
objectives over quarters.  At the end of each quarter, the metadata team delivers to management a 
summary of the past quarter’s realized objectives, presents the goals for the next quarter, revisits and 
revises where necessary the two following quarters, and adds a fourth quarter to the plan.  This allows 
us to revise each quarter three times a year.  
 
Three broad goals provide a framework for planning metadata activities for the next four years: 

�  Metadata management has a clear purpose and plan, and can be measured. 
�  The metadata collection is timely, consistent, valid, complete, and accurate. 
�  The underlying technology is robust, sustainable, and scalable. 

 
As part of our planning process we have developed a set of guiding principles for decision making, 
planning, and goal setting.  These principles reflect our vision and the Information Management 
Corporate Policy.  Our guiding principles are:  

�  Users’ access must be quick, efficient, and useable.  
�  User access should be independent of the underlying platform.  
�  Maintenance of metadata is just as important as its initial population.  
�  Automation of metadata processes is essential for the success of metadata 

management. 
�  Technology must be available, reliable, scalable, sustainable, and have an open 

architecture. 
�  Work plans must strike a balance between achieving long-term objectives and delivering 

short-term value. 

                                                
3 Through our book of reference, our metadata provides the pedigree of information (what the information is, 
where it came from, where it is managed, who created it, its purpose, official definition, format, and usage) and its 
relationship to other information.   
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After the creation of the Information Management Corporate Policy in 2004, our first steps have been to 
embed the policy and related standards within Bank structures and roles.  We developed standards that 
reflect the corporate policy and support the Bank’s identified strategies; formalized information 
management within existing Bank governance structures; and created new Bank roles that have focus 
on the information management needs of the Bank. 

 
The next steps are to embed information management standards, procedures and guidelines within our 
processes and current projects.  We are embedding information management practices within the IT 
development services (completed under CMMI within the central data warehouse organization).  We 
are embedding information subject areas within the high-level requirements management process and 
are reviewing the entire requirements process for additional integration with information management 
practices. 
 
We have tied our metadata objectives to the high-level information management practices so that 
information suppliers (stewards) and information customers can find out:  

·  what information exists (subject areas, business data elements); 
·  where it exists (what tables, files, applications); 
·  what business rules apply to it (integrity, validity, domain); 
·  who is responsible for it (stewardship); 
·  how it must be managed (confidentiality, retention). 

 
To achieve this goal, we have created a metadata book of reference1 for a significant number of the 
Bank’s groups.  The book of reference provides the foundation for enterprise information management, 
enabling the sharing and reuse of metadata.  As part of providing a reference book of business terms 
for the Business group, for example, we established a book of record4 and created standards which 
govern the use of business terms.  Next, we intend to expand the book of reference to include all of the 
Marketing group’s data marts.  This involves revising low-quality definitions and writing additional 
definitions, creating glossaries of terms and aliases, and assembling and standardizing the ETL 
inventory.  We are also beginning to plan for making the repository the book of reference for the 
application portfolio, which is a list of the Bank’s systems and the business functions they support. 
 
Other metadata initiatives we have completed include the capturing of database schemas, ETL 
mapping specifications for the largest data warehouse projects, and financial reporting for some of 
BMO FG’s groups.   
 
The following example illustrates our goal-objective hierarchy and the scope of our quarterly tasks.  
Under the goal of increasing exposure of business metadata (traceability), some of the objectives we 
have accomplished in the last quarter are the addition of traceability functions for existing data marts for 
our Basel II initiative, and the development of a prototype for the web-based metadata editor for terms 
and definitions for our Marketing group. 
 
This quarter, under the same goal, some of our objectives are designing, developing, and implementing 
a new interface for customer marketing based on the prototype from the previous quarter and on 
requirements that the group has provided; implementing a metadata change management process for 
the Basel II project; and conducting a feasibility study for a new reporting platform for the same project. 

                                                
4 A book of record is an authoritative source for the correct values, definition, structure, and format of a data item. 
A data item is created, read, updated, and searched in the book of record. For each data item, there can be only 
one book of record. 
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Some of the objectives we have under the traceability goal for the next two quarters include continuing 
to load metadata for the Basel II project, designing and developing a business-term editor as part of the 
enterprise data warehouse renewal project, and increasing consultation with our customer-marketing 
department regarding issues of information classification. 
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Technical Structured: 

�  database schemas  
�  data models – logical and physical, including diagrams  
�  objects and classes  
�  extract transform and load  
�  reports  
�  copybooks – COBOL, PL/I declares, and assembler macros  
�  application portfolio  

 
Business Structured: 

�  glossaries  
�  business elements standards  
�  information classification – security, privacy and retention  
�  rationalization of business terms  
�  information flow and traceability  
�  information subject-area hierarchies  
�  linkage of subject areas (sub subject) to business terms  
�  business rules for traceability reporting 

 
Business Unstructured: 

�  documents linked to structured objects  
�  links across sites (portal)  
�  search for business terms, documents, and diagrams  

 
Technical Unstructured: 

�  links among physical and logical objects as well as business terms  
�  search for tables, columns, fields, etc.  

 

��!�!�����!�!�����!�!�����!�!���.�� ��!�#����.�� ��!�#����.�� ��!�#����.�� ��!�#��������$������0�!��%���������$������0�!��%���������$������0�!��%���������$������0�!��%������ ���
The gathering of metadata requirements began when Enterprise Architecture and Data Warehouse 
executives noticed that the proliferation of data marts was making it hard to understand the flow of 
information within the warehouses.  The requirement for better, and quicker, understanding of data 
flows was written into our proof of concept and guided the requirements selection.  Within the IT part of 
our organization there was already an acute awareness of the industry productivity statistics: “75% 
goes toward finding our about our information; 25% goes to making a change”.  This statistic was 
pivotal in making the business case that brought the metadata repository into BMO FG and endorsed 
the work to institutionalize metadata within IT practices.  The goal was to reduce the 75% figure.  
Subsequent requirements derived from specific projects and were often related to capturing and 
publishing metadata.  These requirements were written into our high-levels requirements documents 
(HLRD) and detailed requirements specifications (DRS).   



9 

 

����������0�!��%��������������0�!��%��������������0�!��%��������������0�!��%���������.�� ��!�# �����.�� ��!�#�����.�� ��!�#�����.�� ��!�#� ���
Current requirements for metadata gathering are documented in processes and procedures for 
standardization and capturing and in best practices guides.  As we move forward with the application of 
CMMI throughout the Bank’s systems, the provision of metadata tracing is required even from 
developing projects and from application systems maintenance and support. 
 
As metadata activities evolved, the gathering of requirements demanded additional human resources.  
Teams were created and later a group, now called the Information Management group, was 
established.  Staff was drawn from existing data warehouse/mart project teams and augmented with 
new hires. 
 

����)�!�����!���!�����)�!�����!���!�����)�!�����!���!�����)�!�����!���!�� ���
The selection of metadata has always been based on the principle of data lineage or traceability from 
source to target and vice-versa.  Metadata is selected for being related primarily to data and secondly 
to function, according to columns one and two of the Zachman Framework.  
 

��) !��)������) !��)������) !��)������) !��)����3� 3�3�3�����#���!�������#���!�������#���!�������#���!�����$ ��$��$��$�� ��#����� ��#����� ��#����� ��#������#�%������#�%������#�%������#�%���� ���
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We have a centralized architecture using Computer Associates’ AllFusion Repository for Distributed 
Systems (CARDS).  As more applications with a metadata layer embedded become available on the 
market, we will be moving into a strategy of integrating tools and repositories.  For now, our focus is on 
a portal concept, where metadata clients can search, list, and browse artifacts that are stored in the 
repository. 

�����%������%������%������%�� �������
Our metadata system providers include programs, file types, and resources such as mainframe COBOL 
copybooks, PL/I declares, assembler macros, ModelMart (for ERwin data models), flat files for 
sequential records, ETL mapping spreadsheets (specifications for Ab Initio ETL), and reporting 
platforms such as Microsoft Reporting Services. 
  
The metadata interface uses a highly customized version of CA’s Data Shopper.  Among other 
features, it includes the display of functional ER diagrams wired to instances of the repository, allowing 
in-depth navigation starting, for example, from an ER diagram.  The interface also has the ability to 
include documents and links to intranet sites, for example, Microsoft Word reports, MS Excel 
spreadsheets, MS PowerPoint slides, PDF, Visio diagrams, links to LDAP directories such as Novell 
and Active Directory, and Siebel applications. 
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�!#�����3�!#�����3�!#�����3�!#�����3  Metadata types and their relationships throughout BMO FG’s systems. 
 
To overcome some product limitations, we have developed utilities that allow us to import physical data 
models with annotated business metadata into an ERwin data model, from which they are loaded as 
data models into the repository.  One of these in-house developments is EMIU (ERwin Metadata Import 
Utility): a desktop application which creates or updates an ERwin model by reading Microsoft Excel, MS 
Access, or CSV files.  With ERwin being our standard data modelling tool and the MS formats widely 
used throughout the Bank, the added functionality has reduced dramatically the effort and time required 
for routine metadata capturing and publishing.  Since much of the Bank’s metadata comes from MS 
Word documents, we have also started using XML schemas for extracting metadata from semi-
structured documents such as functional specifications. 
 
Other in-house enhancements to the repository include the General Customer Scanner and related, 
specialized parsers.  The Scanner can load any file format into the repository, while the parsers verify 
content or extract transform and load Active Directory schema information and files in the following 
formats: JavaScript, LDIF, COBOL copybook, ASM, and PL1. 
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�!#����4�!#����4�!#����4�!#����4 : Business and technical events generate metadata which the Enterprise Metadata Repository receives.  
Users, in turn, rely on the repository, through its portal, for business and technical tasks. 
 

����#���!������#���!������#���!������#���!��� ���
The integration of metadata sources is achieved through the rationalization process mentioned earlier, 
which allows users to find where a business concept is being used.  As new terms come up, the 
metadata administrator applies the term-naming guidelines and seeks concurrence from the information 
steward.  The metadata model has been extended to incorporate the data models for information 
classification, records retention, and financial reporting, all of which are in the process of being linked to 
business terms according to the discretion of information stewards.  
 

����$��������$��������$��������$�����))��� �))����))����))���� ���
Metadata is a shared Bank asset accessible to all staff members; as such, its interface must offer easy 
access to individuals of all business orientations.  Metadata is accessed through both the portal – and 
its Data Shopper extensions – and a Computer Associates’ fat client.  All of BMO FG’s internal users 
can access the portal to: 

�  browse a list of topics and their related applications in a tree view or grid view, where users can 
"drill down" in any category to discover its related metadata; 

�  view a list of the data mart and data warehouse applications in the repository; 
�  view point-and-click diagrams to navigate the repository contents; 
�  search the Bank’s corporate terms, standards, and abbreviations; 
�  keyword search for business terms, documents, or via an advanced search tab. 
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The portal’s reference feature allows viewing the data model for the metadata objects in the repository.  
The traceability feature allows the tracing back of fields through a list of tables or elements for different 
departments.  Every metadata item in the repository can be displayed on a standard details screen.  
The screen has two components: a details navigation bar on the left, and the metadata item on the 
right.  (See Figure 1 earlier in this document for a screen shot sample.) 
 

5���!���5���!���5���!���5���!����������)���������)���������)���������)����$�� ��$����$����$�� ��#�� ��#�� ��#�� ��#��� �� ����#�%������#�%������#�%������#�%��� ��������
A delivery notice mechanism communicates changes between project teams (both ongoing and change 
request projects) and the Quality Assurance team.  Change notification, e.g., the presence of a new file 
on a specific directory, causes the scheduler, an event-triggered program, to execute established 
processes.  Changes that do not trigger the scheduler require the intervention of the metadata 
administrator, who either incorporates the change into the scheduler or initiates a load process.  A 
tracking tool (IssueView) annotates defects and reports back to the project team, whose manager 
monitors reporting and communications until all issues are resolved.  The QA team validates that ETL 
mappings match the Ab Initio code, certifying that what is published as metadata corresponds to code 
deployment.  After all defects are corrected, the QA team issues a signoff letter, authorizing the move 
into the production environment.  This process is mainly for the data models and ETL mapping 
specifications.  Reporting artifacts have a fully automated web service that routes error messages to 
the metadata administrator. 
 
To ensure data quality, Metadata Management works closely with the information stewards of the Bank, 
who are accountable for defining and classifying information in key subject areas (based on a subject 
model rather than the function model) such as finance, customer, or employee, The metadata team 
assists the Information Stewardship program by assessing information quality and establishing best 
practices for leveraging the Bank’s information classification framework.  Stewardship support is also 
made possible through the linkage of business terms to technical data elements and key subject areas 
that are part of the stewardship practice.  For some information subject areas, linkage is done at the 
subject level, while for other, more mature subjects, it is done at the term level. 
 

��)!�������)�!+!�!����)!�������)�!+!�!����)!�������)�!+!�!����)!�������)�!+!�!��� ���
The ancillary activity with which we are intensely involved at the present relates to compliance with the 
Basel II Framework.  The Framework requires banks to enhance their risk management practices, e.g., 
better auditing.  Audits require from the Bank the ability to trace the exact path the data followed from 
its source.  However, many different intermediate systems along the way may use different names for 
the same term.  This can lead to redundancy and inaccuracy in search and retrieval, for example if 
there are multiple terms with the same definition or multiple definitions for the same term.  The 
management of metadata thus becomes central for guaranteeing the lineage of any calculated results 
that the Bank’s regulators require.  The repository is now capable of following the thread of information 
transformations – up to 12 in some cases – between source and target.  
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The Metadata Management team is currently composed of a team leader, metadata architects, 
metadata administrators, and developers.   
 
The team leader is responsible for planning, technical approaches, content administration, technical 
support, and communications with projects and business users.   
 
One metadata architect provides design and solutions for the implementation of new metadata types.  
This person is also responsible for the overall architecture and tools required to connect with metadata 
sources.  Two other metadata administrators are responsible for maintaining the currency of metadata, 
new loads, reporting, and access to the collection. 
 
Two technical specialists are responsible for sustaining the technical environment and for enhancing 
processes for performance improvement and automation.  
 
Our developers include a permanent employee who is responsible for new web user interfaces and 
specific utilities as required and two student trainees who are assigned tasks like prototyping, special 
loads, process documentation, etc. 
 

6����-���6����-���6����-���6����-���� ���
The direct users of the repository include business and technical users of various kinds: 

�  Marketing business users  search and find metadata items to support their work on business 
intelligence and data analysis. 

�  Internal auditors and analysts  trace the meaning and derivation of business terms back to 
source. 

�  Data architects  act as providers of metadata (data models) and benefit from the ability to 
search across all available models, mainly when dealing with common code tables. 

�  Business analysts and business consultants  benefit from the ability to reuse business 
names and corresponding definitions to reduce redundancy during the requirements gathering 
phase of projects.  The repository allows them to use standardised data. 

�  Requirements managers  use the search and scoping function to better understand the subject 
areas affected by a specific project. 

 
We directly support 200 people in the Information Management department although our core user 
group numbers roughly 120.  At our current pace, we estimate growth of approximately 10 - 15% per 
year.  Beyond the core group, the three areas of the organization which receive the greatest value from 
metadata activities are marketing, customer information, and information management.  In addition, we 
supply analyses on request to organizations that work with us.  Chiefly, we supply value-added impact 
analysis summaries and help locate data element synonyms for data standardization initiatives.  
Further, the repository information is available to any of the Bank’s employees who need it as part of 
their job function. 
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IM staff members are ambassadors and subject-matter experts for metadata.  We deliver IM focused 
presentations that link business objectives to IM best practices and position metadata as a foundational 
cornerstone.  Often these presentations will include a metadata demo using examples from the 
repository that are specific to the audience we are addressing.  We do this to demonstrate that 
something our client needs to use, on a day-to-day basis, may already be in the repository waiting for 
them to leverage it.  The presentations range from informal lunch-‘n-learns to broad based “town hall” 
sessions, to small department meetings or one-to-ones.  The development of a more aggressive 
marketing and communication plan is scheduled for 2007.  Currently, we leverage situational 
opportunities to promote the repository, and while this has been effective we recognize marketing as an 
area of growth.  Situational opportunities typically arise through relationships within ongoing projects or 
through departments that independently seek our help.  
 

6����6����6����6�����))������!�!���))������!�!���))������!�!���))������!�!��� ���
Adherence to metadata processes is embedded into the systems development life cycle of projects.  
This embedding is an integral part of the departmental CMMI processes.  This means that any team 
developing a system project will deliver the metadata derived from the product of its project to the 
metadata group through quality assurance activities.  Deviation from this procedure inhibits promotion 
into production, although escalation procedures are in place to handle exceptions. 
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Two sets of KPIs gauge the success of our program by measuring the completeness and quality of the 
data models we capture.  The first KPI measures whether definitions exist for entities, attributes, tables, 
and columns.  The second KPI measures the quality of the definitions themselves by analysing them 
according to criteria documented in our Business Definition Guide.  A third KPI measures the 
completeness and quality of ETL mapping specifications by counting the number of defects.  We 
annotate defects and track them.  The annotation generates a quality control index which facilitates 
continuous improvement among project teams. 
 

�� ����� ����� ����� ����������%����������%����������%����������%���� �������
The achievement of annual established objectives is another means of evaluating metadata 
management activity.  One measure of achievement is the satisfaction of project teams with metadata 
delivery within their project.  A performance appraisal survey is conducted for every project.  For 
example, in a recent survey, the Basel II project rated their level of satisfaction with the delivery of 
metadata management at five out of five.  We do pro-active measuring, as well, for example, running 
focus groups from the Basel II initiative to ensure that we are meeting the Basel II expectations 
regarding metadata traceability across the enterprise.  Another measure that we use is the average 
daily frequency of visits to the repository.  Between January 2005 and June 2006, the number of 
average daily visits showed a 14% increase.  We forecast growth to continue organically at 10% per 
annum without any marketing campaign, and usage is expected to grow again with the rollout of our 
marketing and communication plan in 2007.     
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Metadata proceeds through a formal QA process concurrently with the system’s integration and user 
acceptance tests.  Following QA, a metadata QA report (or metadata health check) is generated and 
issued to the providing project team.  The metadata QA report includes a list of defects, metrics and 
observations on metadata quality issues.  Critical issues are logged in the standard tracking tool, 
IssueView.  In addition, metadata quality metrics are reported to management.  
 

��� ������������+���%��������������+���%��������������+���%��������������+���%���� ���
In line with the Bank’s strategy of integrating metadata management into business and technology 
processes rather than positioning it as a separate program, ROI on metadata activities is not measured 
independently of initiatives.  However, clear ROI measures are laid out for all the projects in which 
metadata management is a component.  Further, since it is the responsibility of metadata users to 
derive value from the available metadata, they often evaluate the metadata with financial or qualitative 
indicators which stem directly from the goals of their project or practice.  To illustrate the variety of 
project-related value indicators, three examples now follow.   
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One kind of financial benefit that has often resulted from the implementation of metadata is cost 
avoidance through the saving of time and effort.  For example, by using the impact analysis feature of 
the repository, our project for improving branch/client interaction was able to reduce the time necessary 
to investigate the scope of program changes from twenty work days to just one – the equivalent of 
nineteen days of cost avoidance.  
 
Our program for improving customer information measures investment in metadata as reduction in the 
number of duplicate customer records.  Metadata Management supplied the initial impact analysis that 
helped identify root causes, and worked on the delivery of processes to standardize key customer 
information.  The latest figures indicate that the project is ahead of schedule in eliminating duplicate 
records and reaching a record-perfection level of 90-100% by 2008.  When the project started in 2004, 
duplicate customer records stood at 20% and perfect records at 0%; the 2005 figures were 9% and 
22% respectively.  
 
The Basel II project demonstrates yet another way by which metadata management delivers value to 
the organization.  The Basel II Framework describes a process by which financial institutions will 
determine the capital required to support the financial risk inherent in their business activities.  
Compliance with the Basel II standards is mandated by the Office of the Superintendent of Financial 
Institutions (OSFI), which regulates the banking industry in Canada. 
 
An important component of Basel II compliance is regular internal reviews of the data processes 
underlying the calculation of capital requirements so as to demonstrate their validity and robustness.  In 
addition, BMO FG is subject to external audits by OSFI.  The Basel Metadata Repository will allow 
these reviews to be conducted much more quickly and efficiently than would otherwise be the case.  In 
addition, issues arising from these reviews could be easily identified and communicated to all relevant 
stakeholders for timely resolution. 
 
The scope, quality, and robustness of our metadata repository provides our capital reporting processes 
with enormous credibility, greatly enhancing the Bank’s relationship with its various regulatory bodies, 
including OSFI.  Ultimately, this helps us qualify for capital treatment that optimally reflects our actual 
financial risk.  
 
 



16 

�$$!�!�����������)���$$!�!�����������)���$$!�!�����������)���$$!�!�����������)��� ���
Harrison, Wayne, and Greg Keeling.  18th Annual DAMA International Symposium.  April 23-27, 2006.  
Denver, Colorado.  Best Practices: The BMO Story (Part 1) — Developing and Implementing an 
Enterprise-wide Information Management Program. 
 
������� .  Best Practices: The BMO Story (Part 2) — Information Classification, Security, Privacy, and 
Metadata Challenges. 
 
Klein, Ron, and Linda Mirtle.  17th Annual DAMA International Symposium.  May 22-26, 2005.  
Orlando, Florida.  Implementing Business Driven Information Management Practices: Organizing 
Information Stewardship. 
 
Bredin, Ingrid, and Wayne Harrison.  Implementing Business Driven Information Management Practices 
from Policy to Metadata.  May 2004. 
http://www.irmac.ca/0304/BMO%20Financial%20Group%20Implementing%20Business%20Driven%20I
M%20Practices%20Policy%20to%20Metadata.ppt 
 


