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O, A 21T E ABOA I i Anéméskgh of this paper is at one with
this ancient proclamation: the continuity of rule through the end of one
era and the beginning of the next. Thiata warehouse has had a long and
illustrious reign, but today a combination of business and technadioa
change has laid the old king low. But, fear not! The young prince stan
000iT¢c AO EEO AEAAOEAO0S6 O AAAOE fodeh.
This paper proposes a new architectural model for decisioaking in all
its guisesthroughout the enterprise. The new model, Business Integrate
Insight (BF), emerges directly from revaluating decisionmakingin a 21st
century businessand reviewingrecent technological advances in dat
bases, messaging and social computing. The messageeoftechnology
evolution, rather than revolutiore current data warehouse technologies,
particularly dedcated implementations, will play a central role in the new
order.

We begin with a review of the prevailing business and IT paradigms frg
which the original data warehouse architecture emerged and evolved i
OEA Xi 1} ®@éndté phoblénis @ abw faces Section two maksthe
case for a new approachnd proposes five new postulates for the future
In sectionthree, we describe the Blarchitecture, leading toa number of
use cases anlley considerations for implementation in secticiour. The
final section suimarizesthepp AO8 O 1| AET DI ET 00

Contents

The past is a foreign country:
they do things differently there

Most of our assumptions have
outlived their uselessness

A new architecture for Business
Integrated Insight (BI)

From Data Warehouse to
Business Integrated Insight

Conclusion

Sponsored by

Teradata Corporation
www.teradata.com

— = - A =g o
. | J .

Raising Intelligence

mh

—)


mailto:barry@9sight.com
http://www.teradata.com/

Copyright© 200, 9sight Consulting allrights reserved



The past is a foreign country: they do things differently there!

drivers of the data warehouse architecture revealthat our current assunptions date back to
the earliest days ofdecision support Someare demonstrably no longer true, while others
are, at best, questiomble. So, & it time do something different; do we needo re-architect BI?

Or do they? Inbusiness intelligence (Bl)a review of the original business and technoloigal

The concept of data warehousing emergeth the mid-1980sfrom the discipline
of decison support (DSS) whichAAOA O AAAE 60§ At that Atage, A

both business management and technology were at an early stage obkition. Postulate % 0 X TU!
Business decisiomakers operated on planning cycles of monthand often ig-  Operational and informational
nored the fluctuating daily flow of business events. On the technology front, environments should be
applications were handcrafted and run in mainframe operating at the limits of separated for both buiess
their computing power and stolage. Thesefactors led to one of the longest and technical reasons.

lived postulatesin IT> the need to separat operational and informational can-

puting and systems. From its earliestays DSSenvisaged extracting data from

the operational applicatiors into a separate systendesigned for decision mk-

ers. And, at the time, that made sense: businegsersliked it, and the £chnology of the time could
not support decisionmaking systems that operated directly on operational dabases.

4EA 86QPO AT A 81 PO OAx OEA Adlohe gdtdma Where data@de® A OAOAR 1 EOAI
tracted from operational systems and used for angdis and reporting. Relational databaes (RDBMS)

which were first commercializedhen, were adopted as the primary platform for deliveng DSSfor a

mix of practical and commercial reasois3 1 i Ah  OOAE (A983) dvblvedido gerieral pu-

pose databases supporting bothsets of needs. Others,such asTeradatsd O $" # ¥ S, m&do-j Y1 &

timized for decision supportand became pioneers in the nascent field of data weirousing.

Enter the data warehouse Figure 1:
By 198h OEA OAOI O Aeié&dedintdenlustry CadRadul Murphy and | publishedhe Evolution of
first formal architecture in 1988, shown infigure 1a The architecture addressed a key issuel$S the Data
the multiplicity of data setsbeing created in large organizationdeading toinconsistentbusiness @- Warehouse

qis[opsgnd qp_c_—:‘rqtiqnal pr_c_)blems ]‘qr IT We p(oposeQa}CBu§in§§s I’DaAta’V_\_/ehouséﬂ the single logical Architecture .
QOI OAE] QOA I 'CE A I..l, OE,A ~ E I, ’fEl Ol AOH ID tgrﬁ)a'&tﬂc b@g sprg)aésﬂeet?é} EA
tional terms, a view / numbdr £ OEAxO OEAO8 1 AU EA A A ,CEOI I

differen® O A Atie BV wadargely normalized, andts data reconciled

and cleansed through an integrated interface to operationaystems A o
basic assumption of this architecturewas that opemtional applications | % <~\J§
could not be trusted. The data they contagd was often incomplete in- E 8 ) ﬁ
accurate, andinconsistent across different applications. As a esult, the % > og
)
Data marts t g
...._R O 9
Business data warehouse - 0 o
IR LLIY a o
s A Enterprise dgta war¢house = b
Enhanceddata, ®.8 K T
© Summary s ,—E ‘8 Dat3 oing Are g l
<)
‘r'r: Enhanceddata, & ?_a =
+ H S o
% Detailed & |
Raw data, Operatior
Detailed’ 4 0
Operatlonal Systems Operational systems Operational systems and more
Fig. 1a Adapted from Devlin & Murphy* Fig. 1b Adapted from Devlin> Fig. 1c
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Postulate¢

data warehousewas the only place where a complete, accurate and rgistent
. ; view of the business ould be obtained. Thesdwo assumptions,probably well-
f @ YO founded inthe 1980s, have soliied into immutable beliefs inthe IT industry.

A data warehouse is the only Another cornerstone of the data warehouse was that data is useless without a

way to obtain a dependable,

framework that describes whatthe data means, how it is derived and used, who

integrated view of the business g responsible fo it, and so on. Thus arose the concept of metadata and one of its

Postulate 3j 6 1t O Q
Thedata warehouse ithe only
possible instantiation of the

key manifestations? the enterprise data model While this part of the archite-
ture has provento be somewhat problematic in practice, its necessity is widely
agreed. A key tenet was thathe enterprise data model should behysicallyin-
stantiated as fully as possible in the data warehouse &stablish agreed defin-
tions for all information. It was alsoaccepted that the operational environmenis
too restricted by performance limitationsand too vohktile to businesschangeto
allow instantiation of the enterprise data model there.The data models of opea-

full enterprise data model tional applications were fragmented incomplete, and disjoint so the data wae-

Postulate4j 6 wmOQq

housebecamethe only relable source of facts

The data mart wars of the early 1990s

While envisaging a single logical storehouse accessed through relational views is straightforward, its
physical implementation is another matter. Database,extract/transform/load (ETL) performance,
data administration, data ditribution, project sizeand other issues quickly aroseThe full story of the
data mart warsis simply too gory for this white paper. Hwoever, their outcome was that most data
warehouse implementations became increasingbomplex over the decade.

Adata mart isoften defined as a physically instantiated subset of a data warehouse
optimized for the needs of a particular department or set of usersHowever, in
OEA8YPOR AAOA 1 AOOO xAOA POii i OAA AO EIT AA
of technologies, sourced directly from the operational applications. Their attca

A layered data warenouse is tion was largely based on thdengthy time and high cost of building an enterprise
necesary for speedy and  gata warehouse (EDW). Architecturally, of course, this approach was a stepkbac
reliable query performance. wards from the architecture. Such independent data marts are now considered, at

best, to be complementary to an EDW strategy or, more negativelis unnecessary
political concessions that drain the IT budget

$ OOET gos, & ajoity of data warehouss, limited by the performance of general purpose d-
tabases, moved tothe hybrid or layered model, depicted in figure 1b,with dependent data marts
sourced from an EDWNd treated as an integral part of the warehouse envinment. A few vendors,
notably Teradata aided by their purpse-built parallel engine, achieved the goal of a single, integrated
physical implementation of the original data warehouse modelMany vendors and consultantstill
promote a layered @proachto ensure enduser query performance or asa way toisolate data in a
mart and/or shorten the developmentproject timeline.

The vile virtual DW, the odious ODS and other abominations®

The simple and elegantayered architecture shown irfigure 1bhas proven its worth to vendors and
implementers of data warehouses oer the past two decades. However, adtional business needs,
technological advances and even miketing initiatives have added additionaland sometimes poorly
characterized,componentsto the mix.

'T AAOI U AgAiBPI A T £ OEEO atodAWakeholisk Frameork @dndure ET ) "
ment in 1991, which include@&DA/SQLfrom Information Builders Inc. (IBI) to allow direct query
access to operational data sourcesMore recently, mashup technology has been promoted for sitin
1 A0 OOEOOOAIT apphodches,ekadding hddedshfarther toperational web-based and
unstructured data sources. Such virtual or federated access dfiates the need to create additional
copies of data and provides access to retiine information. However, it raises issueground conss-
tency of results andperformanceimpact on source data sgtems.
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In the mid-1990s,the operational data store (ODS) was introduced as an architectural conctipite-
grating operational data in a subjecbriented, volatile data store modeled alag the lines of the EDW.
Whilefirst positioned as partof the operational environment, it became an integral part of many data
managementarchitectures to support near reatime and northistorical reporting. Although it still
appears regularly in ahitectural designs the term ODS has beeappropriated for so many different
purposes that itsoriginal meaningis often lost Regardless, the ODSupports a vital near reatime
data warehouse wokload, albeit implemented more likeanindependent data mart.

i £/ xEEAE AOA 0ObOAAAVpEphladedhejedgés ofGi@ Brvardhdubd, dadialiyOfed
from the EDWhbut receiving other uncertified data from dparate sources Standalone data mart
appliances feed directly from the operational environmentThe inclusion into the warehouse of m+

structured information, especially Web-sourceddata, has also stretched the original definition of the
data warehouseto breaking point.

Well, hereos®mensost hyeou &fvienegot t en me into

All this harks back to the earliest days of decision support, where everyone made specialized copies

of any data they needed irrespective of the resulting chaodhe resulting datax AOAET OO0 Ak- OAOAEEOA
OOO0AG6 OI AA UibureAd |ak 18568 Arigifal simpiig and providesimplementers with little

guidance on how to structureDSSin a modern businessAs the layers and silos increasenany prob-

lems become more pressing Dda duplication leads to ever growing levels of inconsistey, which

has to be manually reconciled in the reporting process OAAOAET ¢ OOAOdtawaket T AFEAAT AA EIT
house. Hardware, software and labor costs grow and maintenancedomes ever more complex

constraining the provision of new function and information to meet business demands. Customer

and partner interactions suffer because of siloed and inconsistent informatioAnd despite demands

for more timely information, the added layers actually imease celays in getting data to the users.

However, the combination of recent business and technological changes maki critical to address
these issues urgently.From a business viewpoint, increased competition and higher customer egpe
tations are driving demands that both structured and unstructured information from all sources is
integrated andinternally consistent across the organization and delivereat everincreasingspeed

On the technology front, Service Oriented Architecture (SOA) pproaches are dramatically changng

the data and processstructures of the operational environment while Internet technologies are e-
defining how users expect to interact with all applications. These changes press in upon the analytic
environment from above and lelow, challenging the fundamental assumptions upon which dataanx
rehousing was originally defined.Reports may exist forever, but they are less and less thedus
operandifor delivering insights. Mashups, portals, and Blackbiizs demand insights too.

Most of our assumptions have outlived their uselessness™*

They are seldom mentioned, but they still underpin, to a greater or lessextent, all thinking

The four postulatesintroduced earliershaped the evolution of the data warehouse ardtecture.
about how decisionmakingis supportedto this day. Unforunately, theyare no longertrue.

Postulate 1 established a fundamental boundary between the apgional and informational worlds.
Today, an increasing number of business processes span the operatioadhe informational worlds.
Such behavior is most obviously seean operational Bl ativities, where users switch back and forth
between decisionmaking and actiortaking within a single workflow. Even in more traditional or ta-
tical Bl, decisions needa be translated into action with ever greater alacrityFrom a technical viev-
point, many of theold operationalllimitations have easedconsiderably In the past IThad to restrict
data extractionto overnight batch windows tosafeguardonline performance and to take account of
end-of-day reconciliation processes; todaglata is extracted 24 hours a day

Similarly, postulate 2 is becoming obsolete. In many companies, operational applications haive m
grated from a plethora of inhouse develpments to a minimal standardized set of commerciatoff-
the-shelf offerings supplemented by specialized applications. Such offerings as SAP, Oracle Applic
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tions and others provide highly integratedperational data. Furthermore, SOA approaches depend
implicitly on consisency and integration in the operational environment, both within and across
company boundaries. While often dependingon integrated data stores such as Master Data Ma&
agement today, in the longer term, SOA requires and will drive gres levels of reatime, message
based integration between operationabystemsas well aghe data warehouse enironment.

Suchadvances areamade possibleby pervasiveenterprise data modes$, which underpinall moves b-

wards an integratedenvironment. As a result, postulate 3ying enterprise model instantiation solely
to the data warehouseis also being invalidated. This isgood newsfor the warehousd Much of the

processing that takes place in feeding the warehouse through extrattinsform-load (ETL) tools @-

rives from msmatches between the source and target data modelsA more integrated, enterprise-

scope model in theentire environment simplifies transformation and reduceETLprocessing.

Postulate 4derived from the performance limitations of vendor products which dree the prolifera-
tion of data marts. From a business point of view, the layered data structure is under increasingspre
sure from the needs for lower data latency and increased integration. From a technologympeint,
ever more powerful hardware, speciatied databases and other tools present the opportunity toer
duceor eliminatelayered architectures.

Resetting assumptions

(AGET ¢ PAOOAA AT I PAT U xEOE 100 1 OECET AI

of foundational principlesthat support modern decisobn-making. Foremost, we
Postulate 1(2009): knowOEAO O AAUG O Ao inieghadldd of oefatohaladd info-
Modern business processes — mational support. While some personnel with purely opeational responsibilities
seamlessly combine action will remain, the range of processes that ambine operational and informaional
taking and decisiomaking, tasks and thenumber of business people who use them continue to growA re-
cent example, which would have seemed ridiculous even a few years age a
data warehouse ingeting website clicks in real time so a call center agent can see
A A O O Odctividy @d@apand over the last year fosomeonewho hasjust now
called. Such seamless processes absolutely require a consistent and integrated
information base spanning the operational and informational envinments.

and require an integrated
continuum of consistent
information.

A second widespread trend ighat all information types are vital inputs to many decisiemaking
tasks. This has enormous implications for information management and storage. Arodern archi-
tecture must explicitly nclude:

A Realtime data from transactional dadbases and message queues

A Structured data from lesstrusted sources, such as personal storage and extermampanies
Unstructured information of all types, such as text, image, mitedia and more

Unstructured information from collaborative tools such as-mail, hstant messaging ad beyond

Structured data and unstructured information from the Intenet

> > > >

The characteristics of such information differ significantly frorh990s

data warehousing Nonetteless, this informationmust be part of an
Postulate2(2009): expandedenterprise-wide information model that both provides high
The new information architecture must level consistencyacross all information typesand allows multiple de-
be based on a comprehsive enterprise  finitions and sub_sets of enterprisénformation to support diverse and
information model, spaning all types of perhaps contradlctory_ uses. F_urthermpre, the model an_d_extend_ed
metadata that describes theinformation must be explicitly cong
dered as part of the same information resource in order to ensure
deep integration and maximum flexibity.

information used in the business

The volumes of information involved hereare far in excess of those mviously encountered in Bl
From the earlest days of decision support, when summary reporting was sufficient, the data war
house has expanded to include mosll structured operational data. With the inclusion of unstret
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tured information, both external and internal, as well as external
tured data,the volume of nformation needed by the businesgontin-

uesto explode. Most sources put the ratio of unstructured to strc Postulate 3 (2009):
tured information volumes in the order of 5:1 to 10:1Add web<licks, The business information resource is
GPS, RFID, sensor tveorks and more, and every compay will see best maintained as a single copiyeach
another wave of data epansion. data item, with only minimal resort to

Beyond the exploding volumes of information, we have the need for transient layers or COpI.eS_ of specific
ever increasing timeliness of information in decisiamaking tasks. subsets of data for specialized needs
Maintaining increasinglylarge volumes of rapidly changinghformation

poses a substantial challenge for IT. Storage and processing costay

creep upbut more worrying are the rapidly growing administrative and management costs of ensu

ing integrity and consistencyvhen data is duplicated in many placesUnder these circumstanes, the

old approach of making multiple copies of data for different purposes becomes increasingly urden

ble. While having only a sgle copy of every piece of data may be the vision, the aim in reality must

be to minimize the number of copies of data, @ecially thosedata stores with the largest volumes

and the most rapid rates of change.

T AAUG O A< Gdinbrliirdreasingly faster and more flexible

reaction to market changes. This need is seen isometimes challenging Pogulate 4 (2009):
requests for near reatime data. Moretaxing by faris the concurrent
demand for highly integrated yet completely flexileprocesses. In the
YT PO8 ehdudelarchitektlre,the only process consideredwas
batch population. A new architecture, on the other hand, must support
an integrated process approach based on an enterprise modkeat de-
finesallthe processesthe business needs.

An integrated, modebased and closed
loop process environment is needed to
create, maintain and use both the

business information and activities

Such processs extend from creation and maintenance of business transactions tealtime popula-

tion of, and user access to and use of informan for analysis and decisiomaking. They further n-

clude activities in the IT domain that create and manage the information and function used byibus

ness usere AAAAOOA O1T AAUBO AAT ATAO &£ O £ AGEAEI EOU AgOAT A C
structure and components. An example of this can be seen in the insurance industry, where novel

products that require both new data and process innovations must be introduced at shoutice.

In this environment, closedloop processes that &plicitly link businesschangesand eventsto actions
taken and back to evaluation othe businessimpact of these actions are required The senseand-
respond modelin Steve Haeckdd O O! AA D OE O%s a artoudadybuSefuDdegription that
helpsexplore how BI can dapt to SOA®

A new architecture mustalso explicitly considerthe expectations of 01 A AUk ¢
nessusers. In the 1980$data warehouse, usage was cdined to a small, data

savvy subset of the population whoan reports and analyses. While such user Postulate5 (2009):
continue to be impartant, Bl tasks have now expanded to a much wider audience AN integrated, flexible and
These users are typicallyront-line workers rather than datafocused, and are role-based user interface
linked directly to operational processeand deadlinedriven. Theseemployeesuse  provides access to the entire
decisionmaking & discrete steps in a larger workflowTheyalsouse collabaative business information.

tools, from office automation and e-mail to social networking and instant collat-
ration, often as part of formal business processes.

Businessuser interaction also demands &olistic approach irrespective of what type of task or info
mation is involved. Sometimes called pervasive BlI, there is an increasing trend to insert analytic i
formation in workflows, transactions, and web sites i.e. nearly every operational process.Can-
versely, opeational and analytic processes are increasingly entlsked in collaborativesystems such
as email or messagingbased workflows where unstructured mformation dominates. The outcome is
a convergence for all computing activities on a common, re@sed userinterface that supports all
information processing needs. Furthermore, this interface must be flexible enough to allow tasks
and workflows to be constructed and reconstructed on the fly with minimal technical expertise and
based firmly on metadata from tle enterprisewide information and process models.

Copyright© 200, 9sight Consulting all rights reserved 5



A broadlybased review of current business needs and technological possilgs thus leads us in 2009

to a new set of postulates that more accurately reflect the reality of the early*2dentury. These rew
postulates are much broader in scope than those that drove the original data warehouse architecture.
In a number of cases, they diametrically oppose those earlier assumptions.

A new architecture for Business Integrated Insight (BI?)

No architecture is so haughty as that which is simple™.

Figure 2:

The Business
Integrated
Insight (Bf)
Architecture

chitecture. This architecture should be simple, especially in the light of the comxitig that has

crept into the old madel asseenin figure 1c. And yet, the breadth required of the new archae
ture is breathtaking. It must literally cover the entire IT support for the business. It must be fully
integrated. And it must stretch beyond OE | B1 QA1 1 E C A iB&iAess Iregtatkd IdsigHo 8 O

I he radically new set of postulatesntroduced aboveleads inevitably to the need for a new &

Figure 2illustrates this architecture at a conceptual levelUnlike the 1980s architecture,ite BF archi-
tecture places all informatior? operational, informationaland collaborativeinformation, as well as
metadata? in a singlelayer called theBusiness Information Resource (BIRThis is the foundtional
layer of the architecture: without it, the two upper layers cannot exist. If the BIR is incomplete or
inaccurate, the two upper layersre seriouslydegraded from an ideal stée.

The middle layer consists of processes, workflows, tasks, applications, tools and so on: in short, all
functionality and processingDEA O OOT O 11 OEA TABGEEsARI@don AsbemByD O A O C
(BFA)depends on the underlying BIR layer for atiformation, from creation to ongoing usage.

Finally, the top layer, thePersonal ActionDomain (PAD) represents the intent andbehaviorsof all

users o the system, from executives to front line stafto IT, within the mompany or external to it

The PADis beyond the physical computing resources of the company; it is actually the people who

run and interact with the business. The Hbased information and processes in the lower two layers

are meaningless without this top layer Understanding the scope of needs, goals and behaviors of

users inthis domain is necessary to design the lower twoyars.

Before delving deeper there is anobvious questionto answer. what is the value of such aimplified,
conceptual view? Business today is so interlinked, dtinformation needs so interdependent, its
processes so entwined and iteeaction times so pressured that only a new architected approach can
support it going forward. Business and I]in particular, need to take dully integrated view of what is
required from its IT environment. This will entaiflovel forms of cooperation across the bumess and
IT. There will be ne IT roles and responsibilities and a significant level of empowerment for lness

Personal AT __ v
Action L T e Deferred
Domain 2l Cil Immediate

Active Thoughtful Inventive
Business
Function Workflow
Assembly Activity

Creative Conditioning  Analytical Decisional
Uncertified

Business Ssacessseaazoazrznsetrssasanas e
Information - :,'_’_/_ e ;,.’_'_’ ________ ’_/_,_’_’ _____________ Unstructured
Resource NN Tl B Y Structured

In-flight Live Reconciled Historical Certified
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users. Such changeare facilitated bythe common vison that this architecture provides.The alterra-
tive is to multiply the existing chaos that has formed in the absence of a modern planned aratiite
ture? high costs, complexity, and congstion.

Business Information Resourced the Data

Within the BIR, informationis defined along three principal axesimeliness structurednessand relia-
bility. The placement of aninformation nuggeton these three axes determines to a large extent the
level of management it equires, what processes can interact with it and howeople can use it.

Metadata is also a part of the BRIt is clearly informationof business value. Traditimally, metadata

wasplaced in a separate repository, leading to debatem wherea particular field (e.g., a timestamp)

should beplaced. Furthermore, responsibility for managing metadatacoud AA  AOOECI &A O OOI i

AT AU Al OAds8 "OET GCET ¢ I AOGAAAOA EIT O OEA ") AOTEAO OEAO
tion of metadata along the above three axesThe following sectionsdescribethese axes interms of

classical business information; however, the same principles apply to euta.

The information nugget

An information nuggetisthe smallest set of related information that is of value to a biress uselin a

particular context. It is the information equivalent of an SOAservice,whichis also @fined in terms of

the smallest piece of business functiofrom a user viewpoint An information nugget can thus be as
small as a single record when dealing with individual transactions, or as large asraplete dataset

describing the business status atome time. As with SOA services, information nuggetmay be

composed of smaller nuggetsnd as well as beingart of many larger nuggets.They are thus ganu-

lar, reusable,modular, composableand nteroperableand may span traditionainformation types.

As modeled, an information nugget exists only once in the BI&though it may bewidely dispersed
along the three axes At a physical level, ideally maps to a single data instantiationalthough the
usualtechnology performance and access constraints may require some duplicatioHowever, the
purpose of this new modeling concept is to minimize the level of physical data rediancy, while
ensuring thatinformation, as seerby businessusers,isuniquely and directly related to its use

Timeliness

The timeliness axis defines the time period over which an information nugget exists asdonsidered
to be valid. From left to right, timeliness moves from information that is essentially ephemeral to
eternal. Inflight information consists of messages on the wire ohe enterprise servicebus; it is valid
only at the instant it passes by.This datain-motion might be processed, used, and discarded. e
ever, n-light information is normally recorded somewbkre, at which stage it becomes liveLivein-
formation has a limited period of validity and is subject to continuous change. It alsaot necessar-

ly completely consistent with other live information This is the characteristic afconciledinforma-
tion, which is consistent and stable over the medium terntistoricalinformation is the final catgory,
where the period of validity and consistency is, in principle, foreveBut, like reatworld history, it
contains much personal opinion andhay be rewrtten by the victors in any power strggle!

The timeliness axis broadly mirrors the lifecycle of information from creatidhrough use and either
disposal or archival.Some call this spectrum hot, warm, and cold datdn the diagram, dashed lines
delineate boundaries between the different classes of timeliness described above. However, the r
ality is that these classes gradually merge from one into the net is therefore vital to apply critical
judgment when decidingwhich technology is appropriate forany particularbaseinformation nugget.
Note that all the dashed boundary lines shown in figurea2e similarlyvague in practice

Structuredness

The structurednessaxis reflects the ease with which meaning can be discerned in information. This
characteristic is often described in a binary mannestructured vs. unstructured. Insome usage data
is described as structuredand information unstructured. In reality, there exists a continuunof
structurednessthat applies to all information. The highestlegree of structurednessis found in ru-
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merical or codified information stored in labeled fields classical business dataWhen textual infor-
mation is stored in named fields (in XML, for example), the degree of structuring decreases because
there may be adlitional meaning in the stored text beyond that explicitly defined by the fie®d© a A O
data. Moving to email and then more general documentation, increasing amounts of infoation

exist inside the structured fields, and the information as a whole becomiagreasingly unstructured.

At the extreme, multimedia information is highly unstrctured.

Placing information onthis axis has become increasingly important in modern hnsss as more and
more unstructured information is used It is widely asserted thatinstructured data makes up 80% or
more of all stored data. It makes sense therefore that much useful information can be found there
for example, by text mining tools. Just as we have transformed and moved information along the
timeliness axis in data wahousing, we now face decisions about whether and how to transform and
move data along the structuredness axjsisually from unstructured to stratured.

Reliability

The final axis, reliabilityhas been largely ignored in traditional data warehousing, wdti confines f-

self to centrally managed and AADPAT AAAT A6 AAOAS8 (T x A Gsbahdatdd E A
such as spreadsheets has always been problemdtic data management Similarly data increasingy
arrives from external sources, fromrusted business partnersall the wayto the Gvorld wild westd of

the Internet. All of this unmanaged and undependable information plays an increasingly important
role in running a businesslt is thus becoming clear that centrally managed and certified information

is only a fraction of themformation resource of any business.

The reliability axis, therefore, classifies information according to how much faith can be placed.in
Highly certified information is strongly managed, often at an enterprise level. Mleeres clogly to
the enterprise information model, is highly consistent and may be subject to audit. By definitios, r
conciled and to a slightly lesser extent, historicahformation is highly reliable. Reliability of inforra-
tion also varies dependingon its source Internal operational systems, with their long history of
management and auditability, are usually considered sourceswalry reliable data. Information pro-
duced andmanaged by a single individuatn the other hand often has low reliabiliy. A collabora-
tive effort by a group of individuals producesnformation of higher reliability. Information from the
Internet is highly unreliable and requires validation and verification before usand information from
other external sources, such abusiness partners, havarying levels of reliabity. The placement of
information on this axis, and the definition of rules and methods for handling different levels of eeli
bility are topics that are still in their infancy, but thy will become increasgly important as the o-
lumes and value of less closely managed and controlled data grows.

Business Function Assembly™®8 Processing

The process layer of the Blarchitecture? the Business Function Assembly (BRAXan be charace-
rized along two axes:effect and scope The BFA conforreto SOA principles. Functionality is steu
tured as welldefined, callableand largely immutableservices that perform meanigful activities at a
business level. Services may be built upon lower level services recursivaid linked together into
transactions orworkflow s. Theycan be inserted replacedor removed with minimal technical expe-
tise from a workflow in a plugand-play manner. The scope axis reflects this characteristic structure.
Activitiesand workflows, and their actions and interfacesare all described by metdata in the BIR.

The effect axisdescribes how a particular functionaffects the businessand by extension the BIR
Creativefunction produces new business entitie®r instances; for example, create aew purchase
order or create an entirely new type of order. Such fgtion operates on the leftmost side of the BIR.
Conditioningfunction modifies existing entities or instances; for example, updatenarder or archive
an old order. The effect of coniioning extends over the entire BIR, as it is the@nhanism by which
information nuggets are transformed and moved along the various axes of the BIRnalytical func-
tion uses existing informationto monitor and understand what is occurring in and outsidthe bus-
ness forming hypotheses about causes and effectsThis function does not modify existing inforan-
tion, but can create new information based solely on existing informatioecisionalfunction applies
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insight to analytical hypotheses and existinipformation to take action. Such actions link back direc
ly to invoke creative, conditioning or analytical functions, thus closing the sense ardpond loop.

The BFA includes both business and IT processes, as they currently called Creating a datan-
stance (a business process) and creating a data entity or replacing a service in a workflow (IT
processes) are treated equivalently. This approach is necessitated by the expanding role oinless
users /developers who are todayare more likely to create a spreasheet or mashup a couple of web
pages than to approach IT for a new application or database.

Personal Action Domaind People

The Personal Action Layer is both the most important and at the same time mosexpected layer in

the BP architecture. Most important because it characterizes how all the various users of the system
AAEAOA AT A xEAO OEAU AgPAAO AO A OAOGOI O T &# AT U AAOEIT 8
represent anything that can be physically instantiated in amputer environment!

The PAD represents a very simplified model of human behavior along two axetent and gratifica-

tion time. Modeling what a particular user intends in a specific moment is a vital step to understan
ing what type of business function is requireth the BFAand whatis neededin the BIRto satisfy that
intent. Activeintent initiates an action, causing something to happen. It initiatescreative or cond-
tioning function that creates or changes information mainly in the dftight or live classes.Thoughtful
intent gathers information of any appropriate class for use by analytical functiorinventive intent
uses decisional functionality to innovate and recreate some aspect of the business cycle, linking back
to active intent and thus close the sese and respond loop.

The gratification time axis simply reflects the normal ragt of the world that some thingsyou can
have now, while others you have to wait for. In the modern business, there is a growirggice and
need for immediate gratification, which places added emphasis on access toflight and live data.
However, such data may not be internally consistent, as previously described, implying theferred
gratification may have to be endured.

From Data Warehouse to Business Integrated Insight

A journey of a thousand miles begins with a single steple.

OEA AT OxAO AATT11 O AAd O) & ) xAl OAMhise- CAO OEAOAR )
mtion first describes some use cases and theocuses on the Business Information B-
source, this being the foundational layer of the Barchitecture. Understandingthe current business
data and information environment in the context of the three axesnd rationalizing existing data
stores according to this modehre the first steps towards Bf. More importantly, these are also the
first steps towards a more manageable, costffective and futuresproof information resource.

O EAA Al ThéadlUB @h a0 Aww doddetitteree &nlike the old Irish joke, however,

BI’8 three diverse use cases

The business analyst

) O EO xEAAT U AOOOI AA OEAO AOOET AOGO AT Al UOO®HE ET & Oi AOCEIT 1
ta mart accessed through one particular Bl tool. The falsity of this assumption can be seen in the

widespread phenomenon of spreadmartsmentioned earlie. Mapping the business analyst use case

(A) on to the BF architecture, shown in red in figure 3, illustrates how the architecture works and

provides an insight into the diverse information needs of the analyst. T OEA 0! $h OEA AT A1 U000
classedas thoughtful and spans immediate and deferred gratification. In the BFA, the functiaa r

quired is analytical and consists of star@lone activities.

The most interesting aspect is in the BIR. In this case, we see information is structured and histlori
but split between certified and uncertified. This immediately poses the very valid implementation
guestion: how can these diverse data types be made available most effectively to the user? Today,
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the analyst probably copies data manually from the g#ied domain into uncertified personal
spreadsheets. A number of more effective strategies could be considered, from federatatessto
A 1T AT ACAA "0 DPATAGE Gibiak dls® 8nvisage analyst scenarios needing live infarm
tion, structured information, etc. that can also be mapped onto andanplemented with this model.

The call center

A basiccall centeruse case (B) is shown in green igh OA Y 8 4EA ACAT &bive O1 1 A
(create orcancel a subscription) and thoughtful (what codl we offer to keep the customer?) beh-
OEI OO0 ET OEA 0! $8 rii1 60 Al 1T &# OEA AcAl 060
function required resides in the workflow segment of the BEATwo quite distinct types of function
are required? the creative function that generates new information and the conditioning/analytical
function that generates new insights for the agent about what to do to retain the customer. In the
BIR, the creative function generates structured data, while the conditimg/analytical function e-
quires a mix of structured and unstructured information. Recall that the three separate information
segments in the BIR comprise a single information nugget for this user process and must thus be
modeled together.

AO

Marketing and sales support

The marketing and sales support use case (C), shown in blue in figure 3, is the most complex case we
mention here, having behavior, function and information widely spread over many axes of the three
layers. The large oval in the thoughtfulfventive segment of the PAD represents the insightful ma

ket analysis work that precedes andontinues throughout a sales campaign. Actions that change the
campaign inflight are reflected by the smaller blue oval on the left. In fact, the two ovals aieked
(indicated by their extension beyond the bounds of the layer) insofar as invention must lead to action,
so that value can be realized.

Given the scope and complexity of theiser behavior in this use case, the function and information
mappings in theBFA and BIR become correspondingly broad and diverse. In this case, we show only
a subset of the types of function and information that are required. Readers are invited to explore
these mappings in more depth themselves.

Mapping current data stores onto the Business Information Resource
Figuredi APO A 1 01 AAO 1 MatasiorAsfoltd the BRI dorhplaring this with figure 3,
we can see that discrete user processes (even the simplest ones) usually require data from multiple

1c
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Figure 3:
Mapping the Bl
Architecture to
current systems

stores. Given that tlese stores may be competing and inconsistent with one anothehe& mostim-
mediate andobvious conclugon is thattoday we have created an information management night-
mare! However, the historical role of the warehousés a point of consolidation for enteprise data,
andits implementers haveexperienceof in tackling such issueso it makes sense to bgin there.

Data warehouses and data marts

Today,after many years of scope creep on both sides, data warehouses and data marts play operla
ping and oftenconflicting rolesin the area of reconciled/historical, structured anctertified informa-

tion (grid referencesR1 and H1) of the BIRCompanies have built multiple overlapping data wer
houses and martserving communities often with only slightly differig business requirements. This
approach is architecturally unsound. And while it may be politically easier and financially cheaper in
the development phase, the longer term maintenance and management costs are untenabksd-
dressing this issue now would vide spnificant immediate and longterm savings in running costs.

Applying the Bf concepts outlined earlier leads to an immediate conclusiendata marts, both ce-
pendent and independent, should be rolled into a single, comprehensive data warehouse congian

As hardware has become more powerful and database systems better tuned, the technical case for
data marts has weakened considerably. The remaining political and organizational issues should now
be put aside to simplify and streamline this portion dhe Business Information Bsource.

Operational Data Stores

The boundary between live and reconciled information in the structured, certifiegctors (L1 and R1)

of the BIR has always been highly fluid. As a result, multiple solutions have emerged fitoenopera-
tional and informational worlds, of which master data management (MDM) and operational data
stores (ODS) are but two examples. Confusion and multiple solutions in this area can be very costly,
because such data requires near retine management aml inconsistencies can feed into instantre

rors in dealing with customers or suppliers.

To propose an optimal approach, we need to understand the differing business needs thah help
define the boundaries of the relevant information nuggets. While thisialysis varies widely by bis
ness, wesee two general tasses of consolidatingin-flight or live data from independent sourceso:

1 CQeate a fully consistent transaction base for the business operationsAn exampleis the crea-
tion of a reconciledproduct catalog so that sales in different regions are recorded cos&ntly.

2. Create a fully consistent information base for decisiormaking. An exampleis the creation of
one consumer behaviomprofile to be fed to sales, call centers, and web sites for cross sejli

In the above examples, wecan identify two distinct high-evel information nuggets that, on deeper
analysis will be seen toshare lowerlevel nuggets. For the nonshared nuggets, responsibility can
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