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Executive Summary/Abstract:
Data Diagnosis - a practical “RAD” approach to data quality from several 
years working with tricky telecommunications data. The lessons learned 
are applicable across any data in any sector. This presentation shares how 
these tactics can address gaps in data knowledge, ensure early wins, at 
the same time underpinning a “TQM” approach to data quality across an 
organization. 
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Objectives of this presentation

Set the scene – the “Telco” origins
Introduce data knowledge, it’s significance and how 
TDQM helps
Position data discovery and profiling
Introduce the data diagnosis framework
Discuss “Low Hanging Fruit” payback opportunity(s)
Align data diagnosis to competitive advantage
Show data diagnosis underpinning Information Quality 
system(s)

8th International Conference on Information Quality, 2003

3

Outline and Structure

Brief overview of typical global 
telecommunications delivery processes and 
data resource requirements
How Data Quality “Best practice” can be 
brought to bear 
The data quality assessment process followed
The typical detail result and business benefit
Reference(s)

8th International Conference on Information Quality, 2003

4

Brief overview of typical global telecommunications 
delivery processes and data resource requirements

The typical Telecommunication’s provisioning 
information chain
The intricacies of telecommunication’s data
“Real World” – the data quality risks 
experienced
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BSS =  Business Solution Services OSS = Operational Solution Services
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Network centric data is tricky!!
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4/4 DXCs used to link VC-4 networks
4/1 DXCs used to link VC-4 to VC-12 network
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Network 
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Network
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quality

Domain identification Engineering detail Technical Attribution Reporting Attribution

• Status
• Protection
• VC12/DC3 Equivalences
• a or z end characteristics
•Facilty
•Service

• Geographic
• LOB
• Period
• Forecast/actual 
• Monetary equivalent
• Performance measure
•Organisation
•Customer
•Ownership
•Confidence limit

• Location
• Device Type
• Device Identifier
• Component Type
• Component 
Identifier
• Date
• Subject

•Capacity (STM4)
•Component Identifier 
(1+P1+1)
•Configuration (J:K:L:M)
•Assignment ( connects-u)
•Connection (a to z ) 
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Network data domain …. the reality
Missing or imprecise data integrity rules are common 

due to difficult data structures, lack of domain expertise 
and poor documentation

Data error detection and correction is expensive and 
tricky, weighed down by inadequate metadata

Everyone recognizes meta data shortcomings, just don’t 
know what to do about it, it’s not uncommon for meta data 
to be missing altogether

Only a fraction of data created automatically is a) used
and b) important

Many major data quality problems are down to poor 
training and lack of validation, they are relatively easy to 
fix.

8th International Conference on Information Quality, 2003

8

How Data Quality “Best practice” can be brought to 
bear

Data Diagnosis within TDQM based 
Information System
What does Data Quality mean
How to make Data Quality Assessment work
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INCREMENTALLY GATHERING DATA KNOWLEDGE
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The challenge …. “Fit for purpose” data health 
check [1]

Information Quality - Defined
Data are of high quality if they are fit for their intended uses in
Operations, decision-making, and planning (after Juran).

• accuracy
• integrity
• correctness
• completeness
• consistency
• …etc 

• comprehensive
• relevant
• current
• appropriate
• …etc 

Possess desired featuresFree from defects

Importance and worth
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Exploiting the TDQM CYCLE to enhance  Data Quality 
Assessment [2]

Define Measure

AnalyseImprove

TDQM
CYCLE

DATA KNOWLEDGE

Data Quality Assessment = f(data definitions + data values)

f = Data Knowledge = the understanding gained from engaging with the data 

Formal
Data

Names

Comprehensive
Data

Definitions

Proper
Data 

Structures

Precise Data
Integrity 

Rules

Robust 
Data

Documentation
DQ Assessment
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The data quality assessment process followed

A Data Discovery phase to build Data resource 
knowledge 
Data Diagnosis as a systematic data content 
test and scoring mechanism
The resulting Data Quality scorecard
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TNF …… Third Normal Form EIS … Executive Information System

Data Discovery kick starts Data Knowledge
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Exception 
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Validation

Data Diagnosis implements incremental IQ 
assessment
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Table 1 Table 2 Table 3

Average 
Database 
Confidence

Table Total Score 82.92 74.50 67.25 74.89

Primary Category Field Name
Weighted 

Score
Weighted 

Score
Weighted 

Score

Completness 28.58 81.67% 27.42 78.33% 19.25 55.00%
Field 1 (Key) 4 12 2 6 3 9

Field 2 3 3 3 3 1 1
Field 3 3 3 4 4 1 1
Field 4 4 4 3 3 1 1
Field 5 3 3 3 3 1 1
Field 6 3 6 4 8 2 4
Field 7 4 8 3 6 2 4
Field 8 3 6 3 6 3 6
Field 9 2 4 4 8 3 6

49 47 33

Validity 24.00 80.00% 18.50 61.67% 24.50 81.67%
Field 1 (Key) 4 12 1 3 4 12

Field 2 3 3 2 2 3 3
Field 3 3 3 2 2 3 3
Field 4 4 4 3 3 4 4
Field 5 4 4 3 3 3 3
Field 6 3 6 4 8 3 6
Field 7 3 6 3 6 4 8
Field 8 2 4 3 6 3 6
Field 9 3 6 2 4 2 4

48 37 49

Definition 13.00 86.67% 12.25 81.67% 11.50 76.67%
Field 1 (Key) 4 12 4 12 4 12

Field 2 3 3 3 3 3 3
Field 3 2 2 3 3 4 4
Field 4 2 2 3 3 4 4
Field 5 3 3 2 2 3 3
Field 6 4 8 3 6 2 4
Field 7 4 8 3 6 2 4
Field 8 3 6 3 6 3 6
Field 9 4 8 4 8 3 6

52 49 46

Schema 17.33 86.67% 16.33 81.67% 12.00 60.00%
Field 1 (Key) 4 12 4 12 2 6

Field 2 4 4 3 3 1 1
Field 3 3 3 3 3 2 2
Field 4 4 4 3 3 3 3
Field 5 3 3 2 2 4 4
Field 6 4 8 3 6 3 6
Field 7 4 8 3 6 2 4
Field 8 3 6 3 6 1 2
Field 9 2 4 4 8 4 8

52 49 36

Data Quality Scorecard ….. Measurement replaces 
debates
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The typical detail result and business benefit

The type of data integrity error, its impact and 
financial impact possible 
The business case for formal data assessment 
and TDQM
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Data Diagnosis …… exploit “low hanging fruit” first

Poor Utilisation

Poor Utilisation

Poor Utilisation

Poor Utilisation 

Business ImpactStatusCountPercentData 
value

Idle AssetInvalid970.01Null

Idle AssetInvalid10.003

Idle AssetInvalid520W

Valid1,540,24784.62T

Valid279,88515.38R

Idle AssetInvalid70.00x

Physical Port Identifier Suffix

Impact: This table is the single optical port inventory table. Each row represents capital 
expenditure of $2,000(indicative) and lost revenue $5,000 (indicative).

Cost of Error: Cap_Ex… $304,000Lost Earnings …. $785,000

Root Cause: * Data Entry during port creation * “W” is valid for logical ports…not physical!

Prevention: “On the job” training Validation on data entry 
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Data Diagnosis …… achieves results

Trigger site survey to confirm 
equipment status and trigger 
engineering project to return to 
AVAILABLE / SPARE  status

EQUIPMENT ANOMALIES

Incorrect equipment configurations awaiting 
tear down and return to spare

Rank and target low utilisation 
resources for improvement 
plans

ASSET UTILIZATION

Analysis of total assets versus total 
customers committed

Project to update billing records to 
initiate revenue generation

UNBILLED SERVICES

All services for which no customer billing 
is found

Project to redeploy idle resources to 
offset current capital expenses.

IDLE ASSETS

All network equipment (line cards, 
routers, ports, connections) that 
are idle with no associated 
customer billing

CORRECTIVE ACTIONREPORT

Fast preventative measures,
“Business as Usual” Process Improvement

and …..
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