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Windows NT Enabled a Unified Manufacturing Operations Platform
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Today’s Manufacturing Vision is an Integrated Value Chain
Executive Overview

Manufacturers could once improve their overall business performance, by optimizing local business and production processes.  But economic conditions, the competitive environment, and market expectations are forcing manufacturers to a much wider vision.  Manufacturers must respond to business events in real-time, make product in response to customer demand rather than forecasts, and outsource a wide variety of functions.  These force businesses to create and pursue a real-time, value chain vision.
The management of complex value chains requires increased integration of disparate applications and automation of key business processes, placing production processes in the customer response loop, with a corresponding increase in production dynamics.  This has drawn production and business systems closer together, forcing manufacturers to re-visit and address integration issues and strategies in the context of real-time performance management (RPM), visibility, and other business initiatives.
Plant floor and business systems are different in many ways:  Plant floor systems are real-time, almost exclusively Micro[image: image11.emf]Ethernet TCP/IP
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soft based, demand low-cost, fast deployment, and no-programming.  Business systems have been traditionally transaction oriented, very heterogeneous, high-cost, and require extensive customization.  In most manufacturing organizations, even the IT organizations are separate.  Traditional integration approaches are simply unsuitable, requiring new technologies and architectures.

Microsoft has been bearing down on this problem, expanding its view to the complete value chain and addressing key issues, including architecture, security, reliability, and partner productivity.  This is enabling Windows-based applications, technologies, and servers to move deeper into the enterprise.  XML and Web services are the preferred communication elements for Microsoft products, enabling interoperability in heterogeneous environments.  Microsoft products are evolving and expanding to include these technologies throughout, and manufacturers need to look at service-based architectures to leverage legacy and domain specific applications, as well as accommodate new component based applications.

Manufacturing Business Needs Drive a Value Chain Perspective
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Manufacturers could once manage and improve their businesses by optimizing the functional organizations, such as finance, human relations, purchasing, customer support, production, and product development.  The business cycle was heavily based on a quarterly forecast, source, make, sell cycle.  In a rapidly growing economy where production is maximized and inventories can be pushed through the sales channel, businesses have flourished with this model.  But it is no longer competitive for most businesses.
To survive as part of a value chain, manufacturing must respond quickly to customer buying patterns and changing economic conditions.  This is aggravated by a drive for closer inventory management and increasing product customization, forcing manufacturers to operate in a pull mode.

Business Transformation is a Priority
[image: image13.emf]The transformation of a business from a push to a pull mode requires more than waiting for orders to make product and presents considerable risk.  Some of the risk is associated with changing processes and culture.  Other risks are associated with an increased dependency on specialized skills.  To mitigate some of the risk, businesses are outsourcing activities, ranging from support services, such as HR and IT management, to core business functions, such as product design and manufacturing.
The overall effect of business transformation activity and outsourcing is to heighten interest in many key business initiatives that improve agility, speed, and the quality of decisions.
IT Requirements are driven by Business Objectives

In today’s environment, technology spending is justified only by immediate and dynamic business needs.  Consequently, existing systems must be leveraged not replaced, which dictates an evolutionary approach.  Furthermore, a heterogeneous environment is a given, and integration and interoperability fundamental requirements that must be designed in.
[image: image14.png]


Value chain requirements have lead to Service Based Architecture (SBA).  SBA proposes easier connectivity and better systems management through standards-based Web services.  Importantly, investments in legacy and domain specific systems on all platforms are leveraged by exposing them as services rather than requiring them to be replaced.  Web service standards can be easily implemented in high-end business applications and EAI tools as well as low cost production applications and development tools.
Application dynamics and development productivity are being improved through improved development environments and tools for building SBA elements.  Major progress is being made using XML to share application metadata to integrate tools for programmers, analysts, and engineers.
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Windows Unified the Production Computing
Manufacturing production systems are using Microsoft and PC technology almost exclusively, and there is little reason to believe that this will change.  This deployment started in the 80’s, following closely on the success of Windows in office environments.  The initial attraction was a low-cost, familiar working environment that replaced may proprietary systems, and made more advanced automation cost effective.  Progressively larger and more advanced architectures were implemented until Windows became the dominate platform for production applications.
Now production applications must have richer and more cost-effective integration with business applications, and Microsoft is offering technologies suitable for the building an agile manufacturing value chain.
Windows 3.1 Enable Rich Engineering and Operator Interfaces
[image: image16.emf]Windows 3.1 caused an explosion in the use of PCs for production device configuration tools and operator interface.  Initial attempts at using PC’s in plant floor applications used DOS with diverse user interface styles.  But when Windows 3.1 became common in all office applications, the familiar and consistent environment offered an opportunity for software developers (ISVs) to create more productive tools with a short learning curve.  The Windows look and feel became the standard.
While Windows 3.1 was quite suitable for PLC programming, device configuration, and some operator interface applications, it had limited multitasking.  In spite of this, ISVs pressed 3.1 beyond its limits, building trending, historians, sequencing, and PC-based control software.  These demonstrated the potential of a more robust PC based platform in production and created the demand for built-in networking.

Windows NT and Networking Enable Large Systems
Windows NT, the second generation Windows, was developed for the escalating demands of client servers systems, which required more reliability, security, and multitasking.  The more robust NT, with it’s built in networking, became the foundation for a new generation of larger distributed automation systems.  Subsequently, NT became the standard platform for production environments, including most of the situations where the Windows 3.1 line (95, 98) were being used.
Cost-effective, NT-based, open automation systems now accomplish many of the applications previously served by expensive proprietary systems.  [image: image17.emf]Part of this was enabled by the advancement of control devices and Industrial field busses, which evolved from multi-drop serial media to full featured control networks.  It quickly became clear that standard software interfaces to devices and information were required, and the Microsoft ISVs joined to create the OPC Foundation.  The OPC Foundation’s interfaces are based on Microsoft COM technology and are supported widely by suppliers to manufacturing.
NT-based distributed systems managed all aspects of automation systems and field devices, including programming, configuration, and operation. They collected and managed growing amounts of historical data in support of production operators, supervisors, and engineers.  Advanced control functions such as on-line optimization, statistical quality control, and PC-based control become economically feasible.

Windows NT Unified Production Computing
The increased robustness of the Windows NT platform and the explosion in PC capability allowed manufacturers to begin the unification of all production computing systems on one cost-effective platform.  Unification went beyond the automation systems to include production management systems, including such capabilities as detailed planning and scheduling, batch management, plant-wide historical data management, and quality data management.
Almost all production management ISVs have selected Windows as their strategic platform, and are now moving to .NET Technologies.  As a result, manufacturers continue to replace custom applications with off-the-shelf [image: image18.png]


applications.  In many cases, the production management ISVs are also automation system suppliers, resulting in well-integrated products.
Production Management Applications Need More than an Operating System
Production management applications leverage considerably more IT infrastructure than automation systems.  Typically, Microsoft’s relational database, SQL Server, is required for data management needs, including historical, configuration, product definition, and quality data.  It is also the foundation for work orders, instructions, logs, and other operation information, making it essential to most production management applications.  Production management applications have leveraged Windows technologies for integration, including MSMQ for messaging, BizTalk for process-centric integration, and COM+.  These were first made available under DNA for Manufacturing and are evolving with .NET Technologies.
Real-time Performance Management (RPM) is the next Challenge
Adopting a value chain perspective often means detecting and reacting to business events in real time, and this accounts for the increased interest in using RPM to manage the business better.  RPM goes beyond the traditional accounting approach for measuring performance, often requiring near immediate feedback on how the business is doing against dynamic targets, which enable businesses to more rapidly adjust budget and allocation of resources in pursuit of strategic objectives.  By contrast, the traditional approach makes the annual budget the target.
[image: image19.emf]Businesses can only track events as fast as the organization can detect changes and implement adjustments.  This accentuates the demand on information systems to reliably bring together information from production and business systems, and place it in a context where people at any level can make better decisions faster.
It is clear that dynamic, standards-based architectures are required for realizing the potential of RPM.  Interoperability, faster integration, and flexibility are being designed into enterprise-wide service-based architectures.  These are the current frontier for Microsoft technologies and products.
Microsoft Pursues the Manufacturing Real-time Value Chain
The press often positions Microsoft’s business systems acquisitions, customer and employee relationship management, as an entry into application markets.  In fact, Microsoft is not new to applications, and these are designed to deliver its recent value chain vision to its customers the same way it delivered an extensible office infrastructure.
[image: image20.emf]The new vision started with .NET, and is being approached by Microsoft as an extension to the integrated office (front and back) perspective.  A highly integrated value chain product set is necessary for small-to-medium-sized businesses (SMB), which typically can not deal with high-end business suppliers.  Microsoft agrees, and has defined a product strategy that consists of delivering technology and extensible products with a three-part business strategy designed to deliver business agility to SMB customers:
Integrated Platform – increased productivity
Software Architecture – to reduce complexity  and cost
Partner Ecosystem and Economics – ISV’s for vertical solutions
Integrated Platform
[image: image21.emf]Microsoft has identified` Visual Studio.NET as the configuration and programming environment for an increasing number of Microsoft products.  The objective is to increase consistency across all products, eliminating redundant tools and configuration utilities.  A common environment will lead to a consistent user interface for all tools and products, based on the familiar Office look and feel.  It will also encourage shared application metadata.  These counter the natural trend toward increased complexity as manufacturing architectures grow in scope.
Software Architecture - a Key Success Factor
The extensive use of Microsoft technologies in productions systems and a growing interest in value chain applications has made attention to architecture a key success factor for Microsoft and its customers.  Manufacturing value chains can involve a very large number of connections and business processes that span a diverse set of companies – customers, suppliers, manufacturers, and logistics.  This requires a high level of integration and process automation, using multiple techniques that must be accommodated by one IT organization.  A focus on architecture and strategy is the only way to manage complexity and cost.  This issue is not limited to business systems; production systems will be increasingly involved.

Microsoft has specific initiatives under architecture that is impacting almost all business activities and the integrated products.
[image: image22.emf]XML and Web service technologies are driving the integrated product efforts, and will permeate all Microsoft products.  XML will be used for all documents, configuration data, and messaging.  For example, the next version of Office will store documents in XML; portals objects are created in XML; SQL Server manages XML without being translated in to table format; and BizTalk has always used XML as the native format.

Web service technologies will be used throughout for connectivity.  Office products and Sharepoint Portal are Web service clients, while SQL Server can provide Web services using a native .NET Framework engine.  BizTalk, Exchange, and others will produce or consume Web services to share data and connect processes in heterogeneous systems.
Partnering and Foundation Applications
Microsoft has never been just an operating system supplier, and has the challenge of being both a partner and competitor for applications software.  This is an understandable cause for concern among many ISVs who are already anxious about other competitors.
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Production management and automation software suppliers have typically leveraged all Microsoft products heavily to cut development costs and extend user production environments.  Suppliers have integrated Excel, SQL Server, and Visual Basic for Applications (VBA) into their products for some time, and more recently, BizTalk and Sharepoint Portal Server have been used by suppliers to build production solutions.
Microsoft is following a similar strategy for its CRM, ERM, and SRM products, by building foundation applications with general cross industry functionality.  These have been designed to be extended by domain experts when creating vertical industry solutions.   Starting with the CRM application, Microsoft is offering advanced customization methods to reduce or eliminate the update problems created with traditional customizations.
Trustworthy Computing 
Microsoft has combined efforts to eliminate several common risk factors under the Trustworthy Computing initiative, including security, reliability, and privacy.  This makes sense because they are interrelated.  More importantly, it identifies these issues as strategic, and positions them as higher level objectives.  It also creates a single place for other related issues as they surface, perhaps including appropriate production systems requirements.
[image: image24.emf]Production organizations are concerned with protecting valuable information, but they are more concerned with employee health and safety considerations.  As production systems get better connected with business systems and become more accessible by mobile workers, manufacturers must be confident that gains in business execution and productivity are not accomplished at the expense of increased production risk and cost.
Microsoft Prescriptive Architecture Group is developing and distributing patterns and practices that help users address security and other risks for safe and reliable computing.  This is a large and growing body of knowledge that can be leveraged by manufacturers.
Manufacturing’s Transition to Service Based Architectures

Like Microsoft, all infrastructure and platform suppliers are building XML and Web services into their products, and it is clear that most business and plant floor systems will eventually be impacted.  Even now, manufacturers are deploying XML widely, and Web services in limited areas.  Web services will be used more heavily over the next few years, and a Service Based Architecture (SBA) is necessary as a reference framework for transitioning existing systems in response to business and production needs.
Migrating to a SBA

Production systems will make the transition to SBA slowly as software suppliers provide updates that include Web service capabilities.  Most pro[image: image25.emf]duction software suppliers are moving to .NET Technologies now.  Once these updated products are installed, a large variety of tools may be used to include legacy and even new domain-specific systems into SBA, eliminating the “stove pipes” situations that are too common now.
Manufacturers who keep current with Microsoft products will get increasing XML and Web service capabilities with each product release.  This will eventually make Web services commonplace.
Establish a Consistent Service Based Infrastructure
[image: image26.png]


Some elements of a manufacturer’s Service Based Infrastructure (SBI), such as .NET Framework, SQL Server, and security components are for hosting purchased applications.  The SBI should also contain a consistent set of easy-to-use tools that leverage XML, Web services, and other connectivity methods to build dynamic applications.
Microsoft Visual Studio.NET languages can build applications that use both Web services and COM interfaces, such as OPC, to quickly build and optimize applications that span domains and implement company-specific functionality.  BizTalk, Excel, InfoPath, and third party tools are also effective for quickly developing and modifying collaborative applications.

Opportunities for Manufacturing 
Full realization of service-based architectures may be several years away.  However, the transition has already started for some business systems where application suppliers are migrating to component-based products with services as the primary connection method and vehicle for re-use.  
[image: image27.emf]Many production management suppliers are also integrating large product lines on .NET component platforms.  These will use Web services first for integration with business systems and then pervasively.
The ISA S95 working group has defined standard models and terminology for business and production systems to communicate (now in process for adoption internationally).  These have been defined with XML by the World Batch Forum, and are being used by software suppliers with Web services.  The challenge is to now standardize the implementation to achieve interoperability and easy integration.
Security problems and requirements will be met, opening the door for higher levels of real-time visibility and more dynamic enterprise wide platforms.  Manufacturing factory IT has been growing in complexity, pushing it closer to IT systems, but they are still commonly managed separately.  This makes it difficult to share skills and experiences.  To be effective, Service Based Architectures require plant wide governance and participation.  An SBA management team with participation of all key stakeholders should be identified to develop a strategy that manages technology in response to business and manufacturing objectives.
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Acronym Reference: For a complete list of industry acronyms, refer to our web page at www.arcweb.com/Community/terms/terms.htm
ANSI
American National Standards

Institute
B2B
Business-to-Business

BPM
Business Process Management
CMM
Collaborative Manufacturing

Management
CPM
Collaborative Production

Management 
CRM
Customer Relationship

Management

EAI
Enterprise Application Integration

ERM
Enterprise Resource Management

ERP
Enterprise Resource Planning
HMI
Human Machine Interface

IT
Information Technology


ISA
Instrument Society of America
ISO/IEC  International standards organizations
ISV
Independent Software Vendor
KPI
Key Performance Indicators
OLE
Object Linking & Embedding

OPC
OLE for Process Control

PLC
Programmable Logic Controller

RPM
Real-time Performance 
Management
SCADA
Supervisory Control and Data Acquisition
SBA
Service Based Architecture
SBI
Service Based Infrastructure
WAH
Web Application Hosting

Founded in 1986, ARC Advisory Group is the leader in providing strategic planning and technology assessment services to leading manufacturing companies, utilities, and global logistics providers, as well as to software and solution suppliers worldwide.  From Global 1000 companies to small start-up firms, ARC provides the strategic knowledge needed to succeed in today’s technology driven economy.

All information in this report is proprietary to and copyrighted by ARC.  No part of it may be reproduced without prior permission from ARC.  This research has been sponsored in part by Microsoft.  However, the opinions expressed by ARC in this paper are based on ARC's independent analysis.

You can take advantage of ARC's extensive ongoing research plus experience of our staff members through our Advisory Services.  ARC’s Advisory Services are specifically designed for executives responsible for developing strategies and directions for their organizations.  For subscription information, please call, fax, or write to:

ARC Advisory Group, Three Allied Drive, Dedham, MA 02026  USA
Tel: 781-471-1000, Fax: 781-471-1100, Email: info@ARCweb.com
Visit our web page at ARCweb.com
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Microsoft Presence in Manufacturing has been steadily growing into the Enterprise





RPM will be enhanced by Enterprise-wide Integration of Information and Processes
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Almost all production systems have adopted Microsoft Windows technologies to unify management and automation systems.  Now manufactures are thinking in terms of a complete value chain, Microsoft strategy includes heterogeneous systems and allow ISV’s to reach higher levels
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Windows NT Based Distributed Systems Span All of Operations





Microsoft Cross Industry Foundation Applications Reduce ISV Costs
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Component�
Example Products�
�
Operating System�
Windows Server, .NET Framework, Active Directory, Security, Networking�
�
Application Servers�
SQL Server, BizTalk, Host Integration, Content Management, Commerce Servers�
�
Collaborative�Applications�
Microsoft Project, Sharepoint Portal, Exchange Server�
�
Infrastructure�
Systems Management, Application Center, Operations Manager, Internet Security and Acceleration�
�
Business Applications�
Microsoft Office, Customer (CRM), Supplier (SRM), and Employee Relationship Management (ERM)�
�
Integrated Platform Components





Initiatives�
Description�
�
XML Everywhere�
All Microsoft software systems use XML and Web services�
�
Trustworthy Computing�
Security, Privacy, Reliability, Business Integrity�
�
Infrastructure Operations�
Streamline the computing system lifecycle and simplify software, management and deployment�
�
Patterns and Practices�
Structured guidance on how to use Microsoft Products in complex systems.�
�
Microsoft Architecture Initiatives








Service Based Infrastructure Connects Value Chain Applications





Production Management Systems have migrated to Windows NT





Task�
Purpose�
�
Update Infrastructure, adding a service registry and security management�
New versions of production software will require recent versions of Microsoft Servers and Office products�
�
Install updated production applications�
Leverage existing applications to create services�
�
Install new service based tools�
Portals, business process management, analysis, metrics, reporting, integration, etc.�
�
Convert or replace custom applications�
Services will reduce implementation times and connect more easily to other applications�
�
Transitioning to SBA is an Evolutionary Process
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Manufacturing Opportunities


Use re-useable services and rapid application development tools to build agility and track business objectives closely


Use service based process engines to implement processes that cross business and manufacturing  functions


Develop manufacturing metrics and intelligence using standard Web services that consistently access historical information and status across diverse systems


Store and manage persistent data for models, processes and configurations in XML, minimizing the loss of intellectual property


Use service registries to manage and define interfaces; deploy applications with the most appropriate communication method





Customer Driven Pull Systems Require Manufacturing to be More Agile





Value Chain Related Business Initiatives


Real-time Performance Management


Operational excellence


KPIs


Best practices


Collaborative business processes





Value Chain Technology Requirements 


Architecture for heterogeneous systems


Integration and interoperability


Process automation and visibility


Information visibility


Collaboration tools


Dynamic applications and higher productivity





Logistics 





Microsoft is applying the pattern of its successful office strategy to the value chain, with consideration for new technologies and business requirements.
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