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Abstract: The increasing complexity and volume of data in today's business environment highlight the critical need for
organizations to adopt advanced analytics to enhance decision-making and drive strategic initiatives. This paper outlines
the framework for establishing a Center of Excellence (CoE) for Advanced Analytics, which serves as a centralized hub for
promoting best practices, fostering collaboration, and developing analytical expertise. The CoE addresses prevalent
challenges, such as skill shortages, data governance issues, and the integration of analytics into business processes. By
leveraging cutting-edge analytical techniques—such as machine learning, predictive analytics, and data visualization—the
CoE enables organizations to unlock actionable insights from their data. This article discusses the essential components for
building a successful CoE, including defining its mission, engaging stakeholders, creating a robust training program, and
implementing technological infrastructure. Furthermore, it examines the significant impact of advanced analytics on
organizational performance and innovation, providing a roadmap for organizations seeking to cultivate a data-driven
culture that sustains competitive advantage.
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I. INTRODUCTION

In an era where data is often referred to as the new oil, organizations face immense pressure to harness its power to drive
business outcomes effectively. Advanced analytics, which encompasses techniques such as machine learning, predictive
modeling, and big data analysis, offers unprecedented opportunities for organizations to derive insights that inform strategic
decisions and operational improvements. However, many companies grapple with the challenges of fragmented analytics efforts,
a shortage of skilled data professionals, and the absence of a cohesive strategy for data utilization. To navigate these complexities,
establishing a Center of Excellence (CoE) for Advanced Analytics becomes crucial. A CoE acts as a strategic framework that not
only centralizes analytical capabilities but also cultivates a culture of data-driven decision-making across the organization. By
fostering collaboration among cross-functional teams and ensuring alignment with business objectives, a CoE can effectively
streamline the adoption of advanced analytics. This initiative not only empowers organizations to leverage their data assets more
effectively but also positions them to respond swiftly to market changes, driving innovation and enhancing overall
competitiveness.

II. PROBLEM STATEMENT

The establishment of a Center of Excellence (CoE) for Advanced Analytics presents a multifaceted challenge that requires
a comprehensive problem statement to guide its development. Organizations often struggle with the integration of advanced
analytical capabilities due to fragmented data sources, inadequate skill sets, and a lack of strategic alignment between analytics
initiatives and business objectives. The CoE must address these issues by fostering a culture of data-driven decision-making,
enhancing collaboration across departments, and standardizing best practices. Key problems include identifying the right talent
and training programs to build a proficient analytics team, ensuring data quality and accessibility, and creating a framework for
effectively translating analytical insights into actionable business strategies. Additionally, there is a need to define clear
governance structures and performance metrics to evaluate the impact of analytics initiatives. By addressing these challenges,
the CoE can empower the organization to leverage advanced analytics for improved operational efficiency, innovation, and
competitive advantage in an increasingly data-centric landscape. Case study described here talks about improvement in four
main areas data, people, process, and technology through CoE , and then understanding current state , assess gaps and design
future state of the company
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Figure 1: CoE Areas of Impact

III. SOLUTION

Building a CoE for Advanced Analytics involves several key steps:

Defining the Vision and Objectives: Establish a clear vision for the CoE that aligns with organizational goals. This includes
identifying key performance indicators (KPIs) to measure success.

Stakeholder Engagement: Engage stakeholders from various departments to ensure buy-in and align the CoE's objectives
with their needs.

Skill Development: Invest in training and development programs to build a team with diverse skills in data science,
business intelligence, and domain expertise.

Technology Infrastructure: Implement the necessary technology stack, including data storage solutions, analytical tools,
and visualization platforms.

Data Governance Framework: Establish a robust data governance framework to ensure data quality, security, and
compliance.

Pilot Projects: Launch pilot projects to demonstrate the value of advanced analytics and refine processes based on
feedback.

Continuous Improvement: Foster a culture of continuous learning and improvement to adapt to evolving analytical needs
and technological advancements.

IV. USES

The CoE for Advanced Analytics can facilitate a wide range of applications across various sectors, including:

Healthcare: Enhancing patient outcomes through predictive analytics, personalized medicine, and operational efficiency.
Finance and Banking: Utilizing advanced analytics for risk management, fraud detection, and improving customer
experience.

Retail: Analyzing consumer behavior and inventory management to optimize sales strategies and supply chain operations.
Manufacturing: Implementing predictive maintenance and quality control analytics to minimize downtime and improve
production efficiency.

Telecommunications: Analyzing customer data to reduce churn, optimize network performance, and enhance service
offerings.

Insurance: Utilizing data analytics for underwriting processes, claims management, and customer segmentation.

Energy and Utilities: Implementing analytics for demand forecasting, resource allocation, and operational optimization.
Transportation and Logistics: Enhancing route optimization, fleet management, and supply chain analytics for improved
efficiency.

Education: Leveraging analytics for student performance tracking, curriculum development, and operational efficiency.
Real Estate: Utilizing market analytics for property valuation, investment analysis, and risk assessment.
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Pharmaceuticals: Analyzing clinical trial data, drug efficacy, and market trends to inform research and development.
Hospitality: Using customer analytics to enhance guest experiences, optimize pricing strategies, and improve service
delivery.

Marketing and Advertising: Implementing analytics to measure campaign effectiveness, customer segmentation, and
market trends.

Government: Utilizing data analytics for policy-making, resource allocation, and public safety improvements.

Agriculture: Analyzing crop data and market trends to optimize yield, supply chain management, and resource utilization.
Construction: Using project analytics for risk assessment, cost estimation, and resource management.

Media and Entertainment: Leveraging audience analytics to inform content creation, distribution strategies, and
advertising effectiveness.

Automotive: Implementing analytics for supply chain management, customer behavior analysis, and product
development.

Non-Profit Organizations: Using data analytics to measure impact, optimize fundraising efforts, and allocate resources
effectively.

E-commerce: Analyzing user behavior and transaction data to optimize website performance, marketing strategies, and
customer experience.

V. IMPACT

The establishment of a CoE for Advanced Analytics can significantly impact an organization by:

Enhanced Decision-Making: A CoE provides data-driven insights that empower leaders to make informed strategic
decisions, reducing reliance on intuition and guesswork.

Increased Operational Efficiency: By standardizing processes and implementing best practices, a CoE streamlines
analytics workflows, leading to faster turnaround times and improved productivity.

Improved Data Quality: The CoE establishes governance frameworks that ensure data accuracy, consistency, and
reliability, enhancing the overall quality of analytical outputs.

Greater Innovation: A dedicated CoE fosters a culture of experimentation and innovation, encouraging teams to explore
new analytical techniques and technologies.

Skill Development and Talent Retention: By providing training and development opportunities, a CoE helps build a skilled
analytics workforce, improving employee satisfaction and retention.

Cross-Functional Collaboration: The CoE promotes collaboration across departments, breaking down silos and ensuring
that analytics initiatives align with organizational goals.

Scalability of Analytics Initiatives: A centralized approach allows for the scalable implementation of analytics solutions
across the organization, facilitating broader adoption of data-driven practices.

Enhanced Customer Insights: Advanced analytics enables organizations to gain deeper insights into customer behaviors
and preferences, allowing for more personalized marketing and improved customer experiences.

Increased Competitive Advantage: Organizations with a CoE for Advanced Analytics can leverage insights to stay ahead of
market trends, outperform competitors, and adapt quickly to changing conditions.

Measurable Business Impact: By developing KPIs and metrics to assess the effectiveness of analytics initiatives, a CoE can
demonstrate tangible business outcomes, such as revenue growth, cost savings, and improved customer satisfaction.

VI. SCOPE
Building a Center of Excellence (CoE) for Advanced Analytics provides a comprehensive framework for organizations to

elevate their analytical capabilities. One of the primary focuses of the CoE is the standardization of best practices, which helps in
developing consistent methodologies that enhance the quality of analytics projects across the board. Additionally, the CoE serves
as a hub for skill development and training, offering structured programs that promote data literacy and empower employees to
harness analytics effectively. By fostering cross-functional collaboration, the CoE enables experts from different departments to
share insights and innovative strategies, leading to more effective problem-solving. Furthermore, the CoE plays a crucial role in
evaluating and adopting cutting-edge technologies, ensuring that the organization utilizes the best tools available to maintain a
competitive edge. Finally, by aligning analytics initiatives with the broader business strategy, the CoE facilitates data-driven
decision-making that directly supports organizational goals, ultimately driving improved performance and growth.
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VII. CASE STUDY

A real time case study was performed in building CoE advanced analytics for a top Freight & Logistics company, client
was having issues in four areas data , people, technology and process/ also they need to design how their council structure
should look like and how should be the full stack of tools and technologies .

High level assessment was done into four major areas along with their challenges as shown below:
Table 1: Current state assessment and Challenges

Area Current State Assessment Challenges / Opportunities
e Existing use cases: Customer churn, e Access more detailed customer data: behavioral, experience,
customer segmentation & propensity|  site visit data. Combine with offline data
Process / Use to grow ' ' o R.eal time prediction using streaming data neede.d ‘
Cases Hadoop environment is used for| e Different groups want to leverage predictive fraud
limited activities management analytics capabilities, pricing transformation,)
Some groups (OR) do not need new| minimizing counter transmission, lane optimization &
system optimizing package center workflow
Unavailability of data scientist in e Align career path with skill-sets, interests and education to
some groups . . o .
People Analytics resources gravitated to dev, provide more c}}allenglng oPportun%tles in data science
side e Focus on.rfetentlc.)nj pI'OH.lOtIOD, HR job models
Fast attrition rate data scientists e Have policies training with R, Python, Spark, Hadoop
e Need new system which is scalable to handle growing
amount of data
e Currently looking for best alternative to use with Spark.
Data is housed on Mainframes, SQL]  Spark has API’s with R, Python and its own machine learning
Server and Oracle databases| library called Spark ML LIB.
currently o Need for distributed computing, Cloud based environment
Data is kept on SQL server and using ® Hadoop clusters are not secured, it is advised to Kerborize
Technology R for modelling / visualization the cluster a.md use Apache Sen.try for .user levgl securijcy
Most of the Analytics and| e Use Dynamic resources allocation options available with new|
visualization is done using Datameer | versions of Cloudera and use appropriate Hadoop schedulers
Hadoop clusters are not secured e Datameer has many disadvantages, explore better tools for|
Hadoop cluster resource allocation] Data Analytics
mechanism is not defined e For certain Data processing explore better batch processing
tools in Hadoop like Hive, Impala
o Considering moving to No-sql databases for some of the real-
time data analysis
e Data is needed at granular level (PLD & transaction level)
Most of data the is currently housed ® Access web browsing data
on SQL servers and Oracle e Data Persistence: Handle different data foormats from
Data Data sources are not integrated various sources
Provisioning data for new users a big| e Centralized location for real-time data
challenge e Use better compression techniques in HDFS to improve
Query performance and better storage

Based on challenges, below are the recommended solutions for each area.
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A. Data Related Recommendations:

Data - Concerns, Gaps, and Recommendations

E—

CENTRALIZED DATA
+ Datais difficult to access and there are multiple + Data architecture in a disparate state because of ~ DRu. Establish a Data Lake:
copies of some data soureces siloed data sources - Source data directly from EDW
+ Many constraints in getting data and runningon ~ * No tool to load data directly to Hadoop — Create centralized data environment
desktops environment — Store current and historical system of records
data
LIS DT TOLEDL T — Include raw, transformed and derived data
+ Systems need to accommodate new varieties of + Platform cannot accommodate unstructured and for granular analysis
data (unstructured, multi-struetured) multi-structured data — Establish processes for data acquisition,
P DATA marshalling, analysis, and action
+ For a number of high value use cases thereis a + Limited availability of granular/detailed data for
need for more granular data within the Hadoop analytical activities
system (package level, customer level) + Need the data availability plan sync with

Need access to event level data to gpen up some customer demand and needs
new cases and deeper understanding of our

eustomer engagement (ex: Customer data,

damages, weather data, scan, DIR, DRIVE,

liability ete.)

Need all infolib data, aggregated data, outside

data, large data to measure yearly trends in

Hadoop environment

Figure 2: Recommendations for data

B. People Related Recommendations

People - Concerns, Gaps, and Recommendations

Cocermeraions

STAFFING

+ Lack of satisfactory job models for analyties team  * Analytics job models do not exist and need a PL1. Develop AA job models to better define
members and no defined job focused on data defined career progression path positions and career paths focused on Education,
sclence + Advanced Analytics exists as a solitary team Skills/ Technology & Experience

+ Recruitment of new analytics employees tough model with each team on their own with divergent PLz. Establish a Advanced Analyties CoE witha
due to scarce availability. The high level attrition journeys. federated model, designed to direct and empower
of analytic employees is of great concern at UPS.  + Advanced Analyties roles for the CoE are defined  each advanced analytics groups with improved

+ The collaboration among advanced analytics and properly staffed collaboration and sharing.
groups is low PL3. Formalize AA CoE team with appropriate

staffing plans.

TRAINING

+ Training is required for Advanced analyties (AA) Lack of base training material and collaboration =~ PL4. Establish Self-serve training curriculum
resources who are unfamiliar with Spark and among tools & techniques
other open source/cloud technology

PLATFORM / PRACTITIONER SUPPORT

+ Area that manages and maintains the Hadoop + Existing EBI team is not sufficiently staffed to PLj. Staff the existing EBI team sufficiently to
environment (AA Platform) is understaffed maintain/support AA platform support AA Practitioners
+ AA Platform SMEs are needed to support AA PL6. Assign a SME (AA platform administrators)
practitioners in execution of projected demand of ~ for all AA CoE projects
analyties work

Figure 3: Recommendations for people
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C. Technology related recommendations

Technology - Concerns, Gaps, and Recommendations

Concers/ Obseratios

SECURITY
+ Existing FA security implementation is restrictive  * Technologies for implementing data security are TRi. Transition from Datameer to Cloudera EDH
and cumbersome not adequate for robust Hadoop distribution support
TR2. Setup/Enhance Active Directory and
Kerberos Authentication

TR3. Implement security on Hadoop using built-
in Cloudera foatures and Vormetric
TER.4. Adopt more industry standard role-based

access controls using Cloudera Sentry

SANDBOX

+ The maiority of advanced analytics work is + Developer-friendly infrastructure for creating TR5. Adopt “Sandbox” environment
currently done on desktops and quasi-servers, models with appropriate toolsets, procedures and — {or analytics model development
using a variety of software. data is not available — for self-service data ingestion

+ Need self service ability to load data to Hadoop — for data exploration
environment

STREAMING DATA

+ Organization is asking for real-time streaming + Real-time streaming technologies are not present  TR6. Leverage Spark technologies with the
capabilities in current platform Cloudera Enterprise Data Hub for real-time

streaming

Figure 4: Recommendations for Technology

D. Process related recommendation

Process - Concerns, Gaps, and Recommendations

T

STANDARD MODEL DEVELOPMENT LIFE CYCLE

+ Lack of standard process and methodology is a » Standard model development life cycle PR1. Adopt a standard model development life
concern for timely model deployment methodology does not exist cycle
— Acquire INFORMS methodology to align with
Q.E. team

— Evaluate and adopt model management
technology to model proposal, design,
validation-simulation and approval processes

— Determine an organizational owner of the

model management technology
MODEL DOCUMENTATION
+ Lack of rensable templates for model + Recommended model documentation PR2. Model documentation standards acquired
documentation requirements do not exist
MISSION APPROVAL AND DATA ACQUISITION
+ Long wait times to get missions approved and + An SLA driven data request and mission approval ~PR3. Need a streamlined mission approval and data
acquire data. Process can take ~6 months. In process does not exist. acquisition process with a defined SLA
many cases they have to start over due to
rigorous,rigid process

Figure 5: Recommendations for process
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E. Overall Roadmap:

Data, Technology, Process Roadmap (4 phased Maturity Model)
Defined State Managed State

+ Build Data Lake

+ Provide access to Data Warehouses X + Provide accessibility to
* Migrate structured data from Data . .
(Edge node) . unstructured data + Continue to add new
. Warehouses to Data Lake
Data + Create a Data Lake plan for migration + Move unstructured data to Data data sources to the Data
r + Move other structured data to Data .
of Data Warehouses based on current L Lake as prioritized by the Lake
oot priomit Lake as prioritized by the +akehold
project priorities stakeholders stakeholders
+ Upgrade from Cloudera Basie tl:l EDH Utilize Hadoop,/Spark ecosystem
+ Assess Datameer value proposition :
components for the use cases for
+ Create a Sandbox development ; .
3 maximum impact + Perform POV for Cloud .
environment s - + Adopt Cloud First
Technology + Explore Cloud capabilities + Ttilize Hadoop/Spark real-
+ Complete RFI cloud assessment . \ .. i . e PaaS/SaaS Strategy
. . . + Begin exploration of IBM offeringsin  time/streaming capabilities
+ Begin exploration of Microsoft Jnowledge-based AT based
Advanced Analytics solutions ca;ew S ased onuse
through Pricing Transformation
+ Setup SLAs for mission, data, and + Implement SLAs + Define self-service framework
user account st?tup process + Establish a “Front Door” Data Intake ~ where approprl::lte . + Continue to optimize
Process + Initiate Analyties councils Process + Implement environment with d .
. ) ata access interfaces
+ Clear contractual and security + Define and Automate Data proper controls
roadblocks to Cloud Governance

Figure 6: Roadmap to Achieve Final State

F. Recommended To-be State diagram

“To-be State” Data Platform — Tools & Technologies reomoro0

Data Ingestion Data Storage (Reservoir) & Processing Information Consumption & Methods
File Landing Zone Processing Processed data Logical data stores Dashhboards, Reporting,
stores REST, S04F Tableau, Zoomdata
=== Baich Processing QL J— JDEC.ODEC AFTs Seospatil Reporting
i Map Reduce, Hive, Pig. Hi L =pal
Batch Integration %ﬂ “Fspmk’mﬁ ive, SparkSQl Oracle,, SQL server Connestors Tablea, STI / ESRT %
KoSQL Hive, Hbase, Impala =
Native EL Stream Processing Hbase, Data Marts & Datasets Sean:.hl& Exploration
Sgoop _g Slomsa. Kafka, Spark Oracle, Solr / Lucene g
=@ treaming NoSOL Data Mining/ Predictive )
File Transfer S8 ) ) MangoDB, Cassandra Sandbox/ Discovery Modeling P "
MFT - Sterling | Analytics Processing Hadoop Pyspark, SparkR, R, Pythen P % é
MR, Fig, Makout, Python,
Cu.?om Loader .g Spark ML In-Memory Optimization & Forecasting o =
ima, Pig Storm, Kafka, Spark Real-time Computing R, Python ‘E-
§ Search - Spark RDD ]
lel:mm_ms Solr/Lucens }?;E;g Custom Apps & other Tools =
7]
Integrated Workflow Search - Indices Kafka Diata Sciences =
Flume, Storm, Qozie HDFS Spark MLLIE, Pyspark, 5
Kafka Spark® =
Custom Loader Data Validation Content Analytics & Social I3
Java Media £
R, Python, Pyspark, SparkR R, Python
Data hygiene / Data Master Data 5 Data Archiving/
Metadata Management Security .
Governance Management 3 Backup/Restore Data Models IM Services
MDM IEMMDM Cloudera Navigator Sentry, Kerberos Clondera
Operations - Monitoring/ Enterprise Serviees - User Infrastructure — Environment Management/ IT Services
Capacity Planning/ DR... Management Service Management... Hardware/ Data Centers, Networks...

Figure 7: Final state tools stack
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G. Recommended Council structure

Advanced Analytics Council (AAC) Structure

Management Committee
Sponsors

!

Steering, Co-Chairs
Shapes Policy / prioritization, influence adoption

Federated Advanced Analyties Forum

Communications

Initial Topies

1. Data Roadmap

2. Platform Roadmap

3.Use Cases

4.Advanced Analyties
Job Models

Advanced Analyties Practitioners

AA CoE INPUTS I CoE
- Business Priorities
= Data Priorities REVIEW & COLLABORATE
+ Tech Priorities -+ Exemplary Use Cases
+ Process Priorities = University Perspective
- People Priorities = Available Data Sources
= Legal Inputs = Use Case Demos (including

tech focus)

Figure 8: Recommended Council structure

VIII. CONCLUSION
Establishing a Center of Excellence for Advanced Analytics is a strategic initiative that can transform an organization's

approach to data. By fostering a culture of analytics, investing in skills development, and ensuring robust data governance,
organizations can leverage their data assets to drive innovation and improve decision-making. As the landscape of data continues
to evolve, the CoE will play a crucial role in ensuring organizations remain competitive and responsive to change.
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