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Measure

Execute

Plan

" Enterprises resemble living
organisms

" They must adapt to environment

" Nervous system is a hierarchy
of control loops.

" Purpose of information
management and analytics is to
make control loop work better
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Hierarchy of analytics control loops
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Two types of analytics

Operational Analytics
Instrumented

Stream of events
Real time

Automatic or immediate
action

Surveillance | alarming

Operational benefits

7 © 2012 IBM Corporation



Analytics requirements

Operational Analytics

Keep record of business events
Maintain current state of business
Optimize immediate actions
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Relevant data models

ROLAP Functional Database Model
(Star Schema) (TM1)

Operational Analytics

Relational Database Model
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" |[n most enterprises, users will get reports of historical data from a data
warehouse.

" They will then turn around and put the data from those reports, sometimes
manually, into a spreadsheet.

" Users will typically not make decisions before interacting with a
spreadsheet.

" Insightful decisions are arrived at mostly through such interaction.
" Interaction often involves other users.

Thus, Interactive Analytics must provide spreadsheet-like functionality.
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" Functional databases manage cubes
—Think of each cube as a spreadsheet

" Cubes are grids of cells containing values

" Instead of Row and Column (e.g., B20), Cells are identified by business

concepts or element tuples (e.g. Sales, US, January 2012)
— Accounts: Sales, Cost of goods, EBIT, etc.
— Geographies: US, Canada, North America, etc.
— Time: Jan, Feb, Mar, or 2010, 2011, 2012, etc.

" Cells can be calculated in terms of other cells using formulas

" Calculations are updated automatically when cell values change
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" Cubes can have any number of dimensions
= Calculations connect cells in a cube and cells In different cubes

" Dimensions are typically arranged in hierarchies, which implicitly define
consolidations. Consolidations are also updated automatically

" Dimensions can be huge — multi-million elements dimension are not
uncommon

" Cubes can have huge volume, but functional databases handle sparsity
efficiently so storage is compact

" Cubes are far more manageable, controllable and represent the
business model more closely
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" Holds large volumes of data
" Stores data centrally so it can be shared

" One architect designs the data structures, but many can contribute
and use its data

" Data entered by one user is potentially seen by all
" One version of the truth

" Access can be controlled by security

" Provides audit trail and backup / recovery

" Can be centrally managed by IT
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=" Relational databases look at the world as two-dimensional tables.
Functional database as inter-connected multidimensional cubes

" Relational database interactivity is hampered by need to execute SQL
gueries. In functional databases the result of changes to data are
Immediately available. (Subject to time for in-memory calculation)

" Relational database modeling capabilities are limited — modeling is done
outside the database. In functional databases, powerful spreadsheet-like
models are part of the database
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*|_edger books

*Profit & loss, balance

sheet reports

*Paper spreadsheets

*80-column card

*Sequential files

*Random access
*DBMS

*Reporting languages
*4AGL

*APL
*Math programming
eStatistical analytics

*RDBMS
*SQL

eStar schema
*B|, DW
*ROLAP, MDX

*Electronic spreadsheet
e*Functional database
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Genealogy of functional and relational models
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Mathematical Basis

Objects

Queries

Addressability

Relational Model

Functional Model

Relation
Set of tuples
Subset of cartesian product

Function on the cartesian product
of multiple sets

Maps tuples to (numeric or string)
values

Tables
Rows correspond to tuples
Columns domain sets

Dimensions: correspond to
domain sets

Cubes: correspond to functions

Cells: assign a value to a tuple

Select rows and columns
Join related tables
Group and summarize rows

Request the value of one or more
cells
Select a slice view

Tables columns
Rows when unique

Cubes or cells
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Consolidations

Calculations

Hardware basis

Operations

Interaction

Relational Model

Functional Model

Expressed in query

Implicitly defined in the objects
(dimension hierarchies)

Columns in terms of other
columns

Associated with objects
Rules expressing value of cells
in terms of other cells in the
same or other cubes

Disk or memory

Requires memory

Add - delete rows
Update rows

Issue queries

Update cell
Request other cells or slice view

Tends to be slow, requiring query
execution

Results of changes are
immediately available (Subject
to time for in-memory
calculation)
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Capability

" Bring together data from multiple
disparate sources

" Tie them together into coherent
consumable models

" Brings data scattered over multiple
spreadsheets under control.

Benefits

" Provide summary picture that combines
multiple components
— E.g., Roll manpower planning
into complete financial picture
automatically

= Single point of entry to develop global
insights based on various sources.

" Delivery from spreadsheet hell.

GL

HR CRM ERP

Load

l Sales

Lvand
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What-if Interactivity

Capability

" Change one value and all
dependent values are up to date

" What if - try multiple scenarios
and choose the most appropriate

" Converge on an answer by
recycling and interacting with
results

" Typically, actionable insights

normaily ao with spreadsheets

o
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Capability
" Flexible interactive modeling capability
" Powerful calculation engine

" Spreadsheet interface that is familiar to
most business users

" Multi-dimensional data structures that
more closely model analytics

Benefits

" Users can incorporate their insights and
experience into their models

= Models better reflect the actual behavior
of the business

_—
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Capability

" Share single version of the truth

" Quickly consolidate and reconcile
inputs from multiple individuals /

organizations
Benefits

" Plans leverage the experience
and insights up and down the
organization

" Promotes interaction of various
departments and facilitates
recycle and convergence

" Differing viewpoints can be
reconciled and merged
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Interactive analytics solutions optimize the
future.
They enable insights and decisions that
synergize and take full advantage of
human and information resources
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