Policy driven workflow modeling for product development process

Executive Summary:

Ventana Medical System is engaged in developing, manufacturing and marketing instruments that are used to automate diagnostic procedures used for molecular analysis of cells. The products of the company consist of tissue processors, staining systems, associated reagents and a full line of consumable ancillary products necessary for processing slides. They serve their customers through wholly owned subsidiaries in the US, Europe, Japan and Australia and have customers spread across more than 55 countries.

The core competency of the company is in the management of chemical reactions on glass slides used in disease diagnosis.  The instrument-reagent systems are designed to automate and standardize the preparation and staining of patient tissue or cells mounted on a microscopic slide for subsequent examination by a pathologist. Ventana’s instrument-reagent systems are optimized to work together seamlessly thereby providing customers with unparalleled functionality. Its commitment to full systems integration gives customers the opportunity for consistent high quality slide staining and readings. At present, we are continuing to expand our diagnostic menu with further reagent development activities in the following areas

Product Development at Ventana

The company’s business is focused on tissue and the management of chemical reactions on glass slides used in the diagnosis of cancer and other disease. The  instrument-reagent systems are designed to automate and standardize the preparation and staining of patient tissue or cells mounted on a microscope slide for subsequent examination by a pathologist. The company invests heavily in research and development, which leads to frequent launch of new products into the market. Since the company differentiates itself in continuous innovations, a well structured, consistent and repeatable process for product development is imperative. The company has over the years developed such a product development process unique in its own way, but effective in developing with new products to increase revenues, margins and to expand into new markets. This process requires the flow of data and documents through various functional departments within the company with approvals and signoffs required from personnel in various roles.  At each stage it is extremely important to ensure that these documents and processes are in line with the company’s policies laid down to meet its goals and objectives. Currently all this is done through the movement of paper documents and files which is time consuming, inefficient and costly. As the company is moving towards becoming a world-class manufacturer, it sees the imperative need of an automated business process management system for the workflow in the product development process.

An automated workflow system with also helps easy tracking of the process. As the product development process involves multiple agencies and departments, it is difficult to assess the status at any time during the process. An automated workflow system can enable visual dashboards that can reveal the progress of the project and the status of the relevant parameters and detect the variances from acceptable levels at any point of time.

Objective:

This project is aimed at proposing a workflow model for the company to manage its product development process. During the last 3 months an intense study of the product development process, the various sub-processes involved, the ownership of these sub-processes and the policies of the individual departments that dictate these processes and sub-processes was conducted. Based on this study, a conceptual model is proposed based on policy driven workflow modeling. The document contains the detailed description of the model with the required process mappings, modeling diagrams and recommendation for implementation.

The Product Development Process

The process consists of 

1) Management Approval. This is done by the Product Approval Committee. The approval decisions are based on

· Clearly defined decision-makers

·   Project selection / priorities

·   Resource management

2) Phase Reviews

· Event-driven

·   Business perspective

·   Contract for next phase

3) Core Teams

1.   Small, cross-functional teams

2.   Effective communication and coordination

3.   Project focus with clear responsibility

4) Structured Process

· Defined path for projects

·  Consistent terminology

·  Cross-functional linkages

Business Process Model for the product development process: 

As the company is moving towards process automation to rise to the level of a world- class manufacturer, automating business processes becomes more and more important.  
The Three level modeling framework suggested by Dr Leon Zhao in his book  _______________ was followed in the development of a business process model. The 3 levels are 1) Conceptual workflow modeling, 2) Logical workflow modeling and 3) Physical work flow modeling.  The scope of this projected is being limited to the first two stages, the conceptual and logical workflow modeling. The physical workflow modeling stage, which involves implementation aspect is not being covered here. However a set of recommendations are made for this stage for the company to follow. 

Policy driven workflow modeling for conceptual design:

Dr Leon Zhao and Dr Harry Wang has done a great deal of work about the paradigm of policy driven workflow modeling and discusses that “the first –cut “ process model can be extracted from written business policies of the organization.  “Most organizations have a set of business policies that govern the way they conduct their business. In order to achieve the efficient running and the integrity of organizations, it is important to ensure that no business operations violate the set of business policies.”

The policy driven process modeling approach is followed for this project. The Business policies of the company relevant to the product development are analyzed to develop the model. The steps involved as suggested by Dr Zhao are

· Business Policy analysis:  Business policies are broadly divided into process policies and non-process policies.  Since the product development is relevant to the overall strategy of the organization, the process is governed by a broad set of policies involving a whole variety of agencies ranging from marketing and manufacturing through legal and finance. The product development has to continuously adapt not only to the changing needs of the customers, but also to the regulatory environment. The policies are broad enough to maintain its flexibility, but at the same time involve specific guidelines to make the process consistent and repeatable.

The Organization:

The organization structure with the hierarchy relevant for new product development process is shown in the figures below.  

The research and development organization is divided into two distinct but complementary organizations. The discovery team is focused on core research in technology development and the development team is focused on new product development. As the new technologies are proven to be feasible, they are transferred to the development team to incorporate into new products. The organizational efforts are focused on innovative combined instruments – reagent systems as well as enhancement to existing instruments.
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The manufacturing organization is divided into

· Reagent Factory

· Instrument focus factory
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The reagents focus factory is directly linked to the core competency of the organization. The instrument focus factory on the other hand has to do with an area in which the organization is finding tough to maintain its competitive advantage. 
Policies for selecting portfolio of projects:
 Although the process is divided into 5 phases, the high –level policies that lay the guidelines for decision making in the processes are roughly the same. After studying the policy documents and conducting interviews with key officials in the company the key aspects of the policies are outlined 

· The projected revenue growth from new products should be above 20%

· Time to market should be

            Minor 4 –6 months

            Major 8 –16 months

            Platform 18 – 30 months

· Head of the Product Approval committee will approve the project oversee the process and 

· Assign Clearly defined decision-makers
· Set Project selection / priorities
· Plan Resource management
· The Product approval committee (PAC) will approve the prioritize the project based on the following criteria. 
· Verify that the new product is in line with the product strategy of the company, which in turn aligns with the business strategy. 
· Ensure that the project achieves the portfolio objectives
· PAC will Authorize startup of new projects and
· Assign Core Team leaders and members
· Conduct Business Decision Points (go/no-go/redirect decisions)
· Assign and balance resources across projects based on priorities
· Approve a Project Contract with each Core Team—conduct exception reviews as needed
· Assure that projects are well planned and on track
· The entire process is divided into 5 phases. Each phase has its phase gates with the associated metrics and dashboards for evaluation
· Each phase has its own models, documents, contracts, plans and reports
· Reviews are conducted at various points in each phase to ensure that the project is on track in terms of the relevant parameters 

· Exceptions are reported regularly and evaluated against preset norms to decide whether the project meets any of the exit criteria.

These are the general policies for the entire process. From these broad policy guidelines, we can separate the process information for further analyses before we incorporate the process policies in the workflow models. From here, each phase of the process is separately evaluated and the taxonomy of policies is laid out to develop a separate conceptual model for each phase. The relevant policies for the processes in each phase are separately outlined and the resources and constraints identified.

Phase 0:

The objective of this phase is to assess the business opportunity of the proposed product, understand customer needs, clarify the product concept and assess technology feasibility. This phase answers the question whether this is a business opportunity that the company should pursue and whether the company has access to the technology required for the product. The Product Approval Committee (PAC) plays the key role in this phase. The policies extracted from the policy documents and the process and quality manuals are outlined below

Control flow policies:
P1: Product proposals will be evaluated by PAC, to verify if the project aligns well with the product strategy and in turn the overall strategy of the company

P2: The product risk assessment will be done with a technology challenge map

P3. The PAC will formulate an Intellectual Property strategy for the project and submit to the legal department for approval

P4: If the project involves external partners, the IP strategy should address the issue of sharing of IP’s and IP protection plan

P5: If the Initial budget for the project exceeds $10 million, the project budget has to be approved by the finance department.

P6 In case of the involvement of a 3rd party, the supplier/ partner selection process should be approved by the Global Supply management

The various tasks involved in this phase are identified and listed below in table -I

	Task List

	T1:
	Present product concept
	T2:
	Submit Product Proposal

	T3:
	Evaluate product strategy
	T4:
	Prepare technology challenge map

	T5:
	Prepare technology feasibility report
	T6:
	Evaluate product feasibility

	T7:
	Formulate IP strategy
	T8:
	Approve IP sharing and protection strategy

	T9:
	Submit Budget proposal

	T10:
	Approve project budget

	T11
	Formulate Supplier/ Partner selection plan
	T12
	Reject product concept


Table 1:  Phase 0 tasks identified from the policies

Similarly the routing constraints are outlined in table 2 below

	Routing Constructs

	B1
	Whether the product conforms to the organization strategy
	B2
	Product feasible or not

	B3
	Whether the product requires IP sharing with 3rd party
	B4
	Whether it involves partnerships 

	B5
	Whether the Rough order of magnitude budget is greater than $10 M
	
	


Table 2: The routing constraints identified from the policies

Fig 1 in the following page shows the workflow model in an activity diagram format for Phase 0 of the process. It clearly shows the control flow with the associated tasks and constraints.  The data flow policies can also be extracted based on this as outlined below.

Data flow policies:

P6: The Organizational strategy and its components (goal, scope, logic) are well defined and act as guidelines for product strategy

P7: Company maintains a list of the portfolio of the different product development projects currently being pursued and the goals and objectives each of the product is designed to achieve

P8: Company’s Patent policy and strategy along with the current list of patents is used as the guideline for evaluating the IP protection and sharing strategy

P9: Finance department has standard procedures to follow in order to approve the product development budget. They have standard templates to estimate the ROI and payback periods
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Fig 1: Control floe depiction in activity diagram model for workflow in Phase 0

Resource allocation policy:

The process involves cross- functional involvement with representatives from various agencies. The Project approval committee and the Project Management team (that comes into action in the later phases) are cross- functional teams, the flow is more horizontal than vertical. The team members and the representatives from the various agencies or departments are authorized to approve the documents and processes that is owned by that particular department or agency. It is assumed that each department or agency has personnel designated to represent him or her to work with the project management.  These agencies can be considered to be organizational resources. However, the roles may change from project to project and so the resource allocation is not explicitly defined.  Moreover these departments or agencies could have their own lower level policies that impact the process at the lower levels, policies that are beyond the scope of this report.

To supplement the activity diagram based workflow model, a Business Process Policy template proposed by Dr Zhao
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	ID
	P3
	P4

	Type
	Role-based access control policy
	Transition condition policy

	Details
	The PAC formulates the IP strategy
	If the product involves sharing of Intellectual property, the IP strategy should comprise of IP sharing and protection plan

	Resources
	PAC
	PAC; Legal

	Tasks
	T7: Formulate IP strategy


	T7: Formulate IP strategy

T8: Approve IP sharing and protection strategy

	Data Items
	Technology Challenge Map


	Current and Pending Patent list;

IP sharing and protection plan

	Keywords
	Role-based access control
	Routing constraints


Table 3: Process policy expression in standard template

Presenting the policies in the process policy template helps to clarify the roles and routing constraints for the policies that are ambiguous in their representations.

	ID
	P5
	P6

	Type
	Transition control policy
	Transition condition policy

	Details
	If the initial ROM budget >$10M, the proposal should be approved by finance department
	If the project involves external partners/ suppliers, the selection process should be approved by supply management

	Resources
	PAC:Finance
	Supply Management

	Tasks
	T9: Submit budget proposal

T10: Approve budget
	T11: Formulate supplier selection plan

	Data Items
	Standard budget Approval conditions
	Current list of suppliers; 

Selection criteria

	Keywords
	Transition conditions
	Transition conditions


A combination of the activity diagrams and the business process policy expressions in the above template forms clearly models the workflow at the conceptual and logical level that can be easily translated at the physical implementation level.

A similar approach is adopted for the process modeling in all the remaining 5 phases of the product development process. These are outlined in the remaining pages of this report.

Phase I:
The objectives of this phase are:

· To determine product and process feasibility 
· Define the product
· Plan the development and risk management activities of the project
· Starts formal product development from a regulatory standpoint
Based on the product development policies, the relevant policies for Phase I of the process are identified. They are outlined below:

Control flow policies:

P1: After the new product is approved, the marketing is responsible for developing a business plan

P2: The PAC is responsible to ensure the technical feasibility against the business plan. The design and supply management are involved in the technical feasibility evaluation

P3: The project management team is formed with clearly laid out responsibilities and builds strategy and plan for the remaining phases.

P4: Existing suppliers are retained wherever possible to shorten lead times

P5: Common Parts and components should be adopted wherever possible

P6: Potential risks and costs have to be laid out

Data Flow Policies: 

P7: The risk assessment is done based on a probability impact matrix. The project team develops the matrix with inputs from finance and supply management

P8: A project plan lays out the timeline and task distribution 

[image: image6.png]Phase 0 Workflow model as Activily diagram

Marketing

«

Desgin

D)

PAC

B3

Legal

Supply
Management

Finance





Phase 2

Control Flow:

P1: Continue to monitor and seek field input, competitive actions, and project progress to keep the Business Plan current
P2: Manage the project activities to the committed dates

P3: Based on field inputs, the changes are done through a change management process
P4: Continue to file for patent coverage and ensure Freedom-to-Operate
P5: Derive the details and timelines for global commercialization including product names, marketing literature, trade shows, training, etc.
P6: Prepare for regulatory submissions including clinical studies, if needed

P7: In case of clinical studies, protocols, line listings, final report and statistical evaluation are done

P8: Start preparation for training

Data Flow:

P7: Project variances obtained from project variance analysis

P8: Cost and space budgets relevant for the system architecture


Phase 3

Objective: The main objectives of this phase include product and process validation and inventory build in preparation for market launch.  Preparations for market launch are finalized in this phase. The defined process provides reproducible product that meets the specifications

Policies:

P1: Operations, Development, and Service have to work together to transfer the product design and process into manufacturing and support 
P2: It is required to ensure that the organization is prepared to commercialize, receive orders, distribute, recognize revenue, and support the product
P3: The Company has to file and attain regulatory clearance during this phase
P4: The Project team has to ensure design, process, and support risks are mitigated and residual risks are acceptable with inputs from relevant departments
P5: The supply management has to ensure that the Global supply chain is established and robust
P6: The project team has to execute Design Validation complete the Report and software validation

Data flow policies:

P7: Risk Assessment matrix – the probability impact matrix is used to rank the risks that need to be mitigated and those that can be accepted

P8: Regulatory filing report indicating the list of relevant regulations, the corresponding regulatory bodies
P9: The Global commercialization plan with phase-wise implementation dates


	
	


Business Process Policy Template


ID: Policy Identify


Type: Policy type defined by BPP Taxonomy


Details: English description of the policy


Resources: Related resources


Tasks: Related tasks


Data Items: Related data items


Keywords: Policy Keywords


Memo: Additional comments about the policy
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