


• Development approach for support system development.
• Firm sourceing decisions for both the production and operational phases.
• Confirmation of technical and operational feasibility.
• Revised and upgraded preliminary business case.
• Revised development approach.
• Plans and budgets for the next phase.

�~ Experimental development is only required for system segments that pose a high riskin"
detail development. In this case it is normally prudent to fully develop and qualifythis'
segmentof the design before it becomes a showstopper. The process followed is similar
to that used in full-scale development.

�~ Full-scale development focuses on realising the development specifications and achieving
an integrated implementation for the system. It is thus about detail structures,flows, "
interfaces and optimal component selections. Here the translation is from a typeof
implementation element to the detail design of the element i.e. its implementation
characteristics specified in detail. This phase produces:

• Detail product designs.
• Detail support design.
• Revised plans for production development.
• Final business case to proceed to production.
• Prototypes.
• Test reports that prove the systems compliance.

To summarise, product development provides a design, in the form of a set of design
documentation, that when built has been "proven" to perform in such a way that it will satisfy
the requirements of the client.

13.Capabilitiesrequiredto interpretneeds in delivery design

During the two phasesof delivery process development the following translations are
required:

�~ Engineering development which translates product requirements, i.e. features required,
into requirements for processes to create the features and deliver the products.It further
translates the processes into requirements for the generic implementation elementsby
which the processes can be executed which establishes the conceptual design for the
delivery system (either new or adaptations to the existing system). In this phase the
product delivery demands are reviewed and a delivery approach developed which
includes:

• Selecting the type(s) of delivery systems to cope with the expected product market life
cycle.

• Taking of sourceing (make-buy) decisions with respect to the delivery processes.
• Refining the product design to adapt to produce-ability, manufacturability and

supportability requirements overlooked during earlier development.
• Designofprocess flows and process type selection down to activity level.
• Allocation to production/support resources.
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Syntheses of conceptual designs, e.g . equipment identification, infrastructure layouts,
software architectures, database architecture, delivery manpower structures and
knowledge architectures.
Design requirements for the detail design of the delivery elements and their
integration.

Industrialisation translates the design requirements into the detail design documentation
the delivery elements, procures the elements according to these specifications and

t;j;;~ " i:ntegrates the elements into the initial delivery and support capability. This phase includes
runs to prove the capability of the system. The output of this phase includes:

Detail designs or specifications for :
• Delivery equipment.
• Delivery facilities.
• Deliver job/man specifications.
• Delivery work instructions.
• Software (programs).
• IT infrastructure.

The operational system :
• Computer programs, populated databases and IT infrastructures for operations and

support.
• Buildings and facilit ies .
• Logistic equipment.
• Deli very equipment.
• Trained operational personnel.
• Trained support personnel.
• Integration of the above.

. • Management system for :

• Sales .
• Operations.
• Logistics for throughput elements.
• Maintenance.
• Operational and support data feed-back .
• Configuration management.
• Distribution.

14. Capabilities to design at a level of abstraction

Each development iteration, as depicted in figure 3, consists of eight steps . This means that

the Business Design must provide capability for :

>- Re/definition of the requirements arising from the external environment or previous phase
interpreted to the level of abstraction for the phase envisaged so that it is clear what this
iteration of design has to achieve, e.g. customer wants are translated into product
functions.
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~ Re/definition of the value system of the "client" translated and interpreted to the
appropriate level of abstraction to guide and focus design effort and provide a basis for
trade-off.

~ Requirements/problem analysis, which partitions and cascades requirements to a level
where adequate allocation of functionality to implementation, can be established for the
purposes of the applicable phase.

~ System synthesis - which identifies one or multiple alternative "low level"
implementations and identifies possible ways in which these may be integrated to a
system level.

~ Modelling - which selects and develops tools to cascade and partition requirements, and
assess the possible alternatives for sifting, synthesis, evaluation and trade-offs.

~ Analysis, evaluation, optimisation where the alternative(s) proposed is evaluated in terms
ofappropriate measures for the phase.

~ Decision-making and recording is where an alternative is selected, its value/worth
predicted and recommendations as to whether to proceed with development are reached.
Where further development is proposed, the specifications to be achieved by the next
phase and business case are recorded.

> Planning further development - reviews the development approach, determines plans,
budgets and milestones for the next phase of development, which reflect the incremental
risk of proceeding with further development.

15. Capabilities summarised

The requirements for a Business Development capability may be summarised from the above
by the steps in the development cycle. These elements may then later be allocated to
organisational groupings. Tables 1 to 5 summarise the requirements by development phase
and development step.

16. Capabilities aUocated to roles

In order to implement the requirements for a Business Development capability the ailocation
of tasks to organisational groupings has to be done taking cognisance of the available skill­
sets in the market as well as the demands placed on the management structure who have to
guide and control it. A generic structure showing the allocations of functions to organisational
units based on benchmarking with a number of prominent players in the authors' industries is
shown in figure 4.

17. Conclusions

By placing enterprise design in a life-cycle context the enterprise designers are provided with
a framework, which facilitates monitoring for events which should trigger re-design and
which can improve focus in determining the design requirements for such a design effort. The
proposed allocation of responsibility for establishing and maintaining the enterprise design
can help management to structure the business development functions more effectively.
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Figure 4: Generic structure for Business Design
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Business Design is approached in this paper from a systems engineering methodology as
opposed to the more conventional IT architectural approaches.

The findings are based on literature research augmented by consultation with acknowledged
leaders in the field of systems design and enterprise engineering combined with the authors '
own experience of implementing Business Designs in a variety of enterprises.

The management and leaders of enterprises are accountable both for establishing, enhancing
and maintaining an organisational capability for the business in which they are engaged as
well as the efficient application ofthis capability.

The development and maintenance of enterprise capabilities require unique and focussed
attention that does not synergise well with the day to day operations of an enterprise.

Seven situations can be distinguished which initiate enterprise design :

1) When a new enterprise is established.

2) When the strategic intent of the enterprise changes e.g. a new focus in terms of.target
markets; products, canals or value proposition is pursued.

3) When through organic growth or advances in business or information technology
needs, opportunities arise to improve the business processes by which the enterprise
achieves its outcomes.

4) When enhancements or new products or services are added to the existing products or
product range.

5) When operational functions engage in continuous improvement programs.

6) When disturbances in the resource or business environment force the operational
functions to adjust or maintain its capabilities.

7) When operational efficiencies decline or fall behind competitors.

These situations require different mechanisms to monitor and detect them and a different
approach to handle their impact on the enterprise. The responsibility for reacting to the
impacts should also be in different places.

Enterprises should provide for Business Design at the different levels in the organisation and
though mainly focussed in a separate development function Business Design should also
pervade the product design, operational, marketing, strategic design, sales and supporting
functions.

By implementing these proposals, businesses can be structured to effectively establish and
maintain the design of their capabilities. This would lead to more timely discovery of the
needs for redesign, less duplication in design, lower risk of voids in the Business Design and
clearer accountability.
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STEPS Problem Value system Problem Model Syuthesise Evaluate aud Specifyand PIau, initiate
PHASE definition design analysis problem/ alternatives optimise decide next phase

alternatives
Strategy Establish Strategic SWOT Scenario Strategic Strategic intent Strategic
development vision/mission drivers translation to planning, alternatives actions

strategic gaps, decision
stakeholder analysis
analvsis

Portfolio Life cycle Life cycle Trauslation of Model overall Overall profit Portfolio Portfolio
design requirement profit strategic intent business, potentials, plan/priorities development

for product, effectiveness to product Boston trade-offs program,
market, Qualifying aud consulting initialise
channel, value winning group analysis, product
mix aud shifts criteria, Market Sigmoid development,

trend analysis, analysis establish
scopeing development

team

Table 1 : High level capabilities required for strategic business design
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STEPS Problem Valuesystem Problem Model Synthesise Evaluate and Specifyand Plan, initiate
PHASE definition design analysis problem/ alternatives optimise decide nextphase

alternatives
Product Establish Clientvalue Needs/wants HOQfeature Conceptual Product Functional Development
concept market system, profit analysis, function technicaland feasibility, specification approach, plan
development requirement objectives translationto weightingand, delivery business for product, for preliminary

for product, functionality, profitability solution potential, supportand development
supportand requirement models requirements phase-out
phase-out validation review

Preliminary Functional Designto cost Functional Functional Technology Confirmed Firm product Development
product and requirements goals per analysiswith block diagram scanning, technicaland and support approach, plan
support for product, function cascaded performance innovation, operational concept, sub for full scale
development support and design models, design feasibility, system development

phase-out requirements, RAMO model, influencing preliminary development
translation Trade-off businesscase, specification
functions to studies concept review
design
requirements

Full scale Design to Lifecycle cost, Functional Model low Scanfor Trade-off Qualified Development
productand requirements RAMD , analysis, and level alt's and alternative alternatives detailed approach, plan
supportitem for product and performance, allocation, their ways to Prototyping productand for concept
development sub-systems flexibility support integration, implement, and support item business

requirement FMECA, create qualification design, development
analysis, trade-off irmovative test, confirm proceedto
translate studies integration's business case, production
requirements detail design
to designs review

Table 2 : High level capabilities required for product design
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STEPS Problem Value system Problem Model Synthesise Evaluate and Specify and Plan, initiate
PHASE definition design analysis problem! alternatives optimise decide next phase

alternatives
Concept Review Demand Product Context Scan business Evaluate Process Development
development product and profile, Roll- operational diagram, LSA technology, concept, specification approach, plan
for delivery delivery out date, analysis, tools, HOQ define delivery confirm for delivery for preliminary
system requirements Capital cost, Support feature! approach, delivery system, decide business

for products, Delivery and analysis, process conceptualise feasibility vs. on preliminary development
support and support costs, Translate mirroring, implemen- volumes, time development
phase-out, Break-even, values, process tation into to market and of the delivery
Translate culture fit Preliminary modelling, sub-systems, id cost, system
product process capacity culture
requirement to analysis, models, implications
processes Cultural simulation

analysis,
Influence
diagramming

Preliminary Review Process Detail process EPC models, Scan process Confirmed Specifications Development
delivery process performance, analysis, Data models, technology, technical and for approach, plan
system requirements Life-cycle cost cascade Extended product operational development for detail
development for delivery requirement's, requirements, entity optimisation, feasibility, and integration business

system, Assess Reliability, translate relationship process flows, reviewed of implemen- development
current availability, process models, implement business case, tation sub
processes and ! maintainabilty requirement to capacity requirement benchmark systems,
or processes and activities to modelling, allocation processes decide on
implied by dependability implimen- LCC models detail delivery
packages requirements tationn concept design

Table 3 : High level capabilities required for delivery system design
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STEPS Problem Value system Problem Model Synthesise Evaluate and Specifyand Plan, initiate
PHASE definition design analysis problem! alternatives optimise decide next phase

alternatives
Detail design Requirements Allocated Software Manufactur- Scan Final technical Procurement Development
for delivery for detail performance, requirement ability, implemen- and operational and integration approach,plan
system design of sub cost, timeline, analysis, supportability, tation feasibility, specifications for business

systems dependability, activity layouts, technology, final business for elements: implernen-
support analysis, l\1Ml timelines, packages, case, FMECA tation
requirement and human performance Database on delivery

factors models, designs, capability,
analysis, capacity IT system value
information modelling design, engineering,
data analysis, equipment prototyping
translate designs, job and testing
implemen- specifications,
tation concepts training
to specifications,
specifications form and
for elements screen

specifications,
facility design
specifications
for IT,
infrastructure,
integration
specifications,
process
controls, work
flow design

Table 3 : High level capabilities required for delivery system design (continued)
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STEPS Problem Value system Problem Model Synthesise Evaluate and Specifyand Plan, initiate
PHASE definition . design analysis problem! alternatives optimise decide next phase

alternatives
Procurement! Procurementor Timely cost Supplierand Total cost of Structuringof Design and Qualified Integration
constructionof build to or effective developer ownership contracts, acceptance delivery approach, plan
deliver)' personnel deliveryand analysis, modelling, supplier testing, system for irnplemen-
system requirements, supportof reviewdesign interface interfacesand psychometric elements - tationof
elements confirmation dependable to purposesub modellingfor financial testing of programs, business

of compliance elements to systems, design to engineering, personnel, test databases,IT
specification Translate purpose sub- complianceof infrastructure,

element systems deliverables procedures,
specifications fOlIDS,OPS

to elements personnel,
support
personnel,
support items,
MIS,
equipment,
facilities

Integration of Assembly! Dependable Translate Interface and Phvsical Integration Integrated Integration
delivery integration capability, elements into integration integration and testing of delivery approach,plan
system design operatingto integrated designs for adjustmentof delivery capability, for

requirements, design system, physical interfaces of system and integrated commissioning
assuranceof parameters, analyse elements of delivery delivery support of business
compliance well supported, physical delivery system and its system capability,

timely on integration system support support, trained
budget design into certificationof personnel

integration personnel
tasks

Table 4 : High level capabiliti es required for delivery system implementation
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STEPS Problem Value system Problem Model Synthesise Evaluate and Specify and Plan, initiate
PHASE definition design analysis problem! alternatives optimise decide next phase

alternatives

Commission Requirement to Seamless Translate Interface and Management Operational Migrated data, Plan for initial
delivery integrate: operation, ease integrated integration integration and test and operational deliveries of
system Clients, master of transition, system into designs for change acceptance of processes, business

data, ease of working physical with management commissioned delivery of
personnel, management, capability, people and for personnel system, output,
schedules, transparency analyse system management of delivery verification of maintained
management, integration elements of system and its business case readiness
capacity with design into delivery support
the business integration system
system tasks

Support Requirement to High Availability Availability Integrate actual Monitor Corrective Plan for initial
delivery ensure operational analysis, models, and predicted operational actions on support of
system capability stays readiness, profitability Maintainabilty operation of performance, design of the business, plans

operational and successful analysis, models, capability availability, support for the for redesign of
optimally support, maintainabilty FRACAS, design wise in support, delivery support for
aligned with maintained analysis, Demand the greater markets, capability, capability,
trends in: profitability Demand models, HOQ organisation competition, corrective plans for
markets, forecasts, competition, and over its technology, actions on redesign of
technology, technology profit models life. resource trends design of the capability
competition forecasts, business
and resources competitive capability

analysis

Table 5: High level capabilities required for delivery system commissioning
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