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Introduction to the optimization scenario

    This chapter provides an overview of the use cases and software products employed to demonstrate a typical business solution using the IBM ILOG ODM Enterprise. ILOG ODM Enterprise is a configurable platform for custom planning and scheduling. You can also find information about the ILOG ODM Enterprise development process in this chapter. 

    This chapter includes the following topics:

    •Scenario overview

    •Business value of the scenario

    •Introduction to the products used in the scenario

    •Development process of the ILOG ODM Enterprise application

    •Description of the environment

    1.1  Scenario overview

    In this scenario, the ITSO Motor Bike Company uses ILOG ODM Enterprise to help plan its production goals for the next three months. The company maintains a corporate database with historical and live data corresponding to incoming demand and ongoing production. Each night, a subset of the data in the corporate database is copied to an intermediate database. ILOG ODM Enterprise accesses data in the intermediate database, because it contains a schema better suited for the processing operations, and it avoids impacting the primary database. It is better to do planning and forecast on a snapshot of the data, than on data that is changing continuously.

    Planners for ITSO Motor Bike Company use ODM Studio to create various scenarios for production. ILOG ODM Enterprise performs optimization of the data during off-peak hours to make optimal use of time and resources. Notifications are sent to the planners to check the solution in ODM Studio after completion of the optimization. The planners use what-if analysis to select the best scenario for implementation.

    The planners select certain scenarios to be loaded to a scenario database where it is shared with reviewers by way of reports generated by IBM Cognos Business Intelligence (BI). After reviewers approve one of the scenarios, the scenario is published to another system for implementation.

    Figure 1-1 illustrates the data integration and use-case scenario.
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    Figure 1-1   ILOG ODM Enterprise use-case scenario

    1.2  Business value of the scenario

    The use case presented for the ITSO Motor Bike Company demonstrates certain benefits to corporations when using the ILOG ODM Enterprise to plan business operations. For the company in the use case, the optimization exercise provides the following tools for planners to make decisions:

    •What products to build

    •Where to build them

    •When to build them

    •How much to allocate to each market

    1.3  Introduction to the products used in the scenario

    This topic provides an introduction to the products used in the optimization scenario.

    1.3.1  ILOG ODM Enterprise

    In this sample use case, ILOG ODM Enterprise 3.4.0.2 was used as an enterprise platform for developing and deploying solutions for business decision makers. ILOG ODM Enterprise uses advanced mathematical-based optimization tools and engines for efficiency planning and scheduling. The use case takes advantage of the following features of ILOG ODM Enterprise:

    •Flexibility, by providing the ability to do what-if analysis, scenario management, and comparison. With this flexibility, planners can make informed decisions based on trade-offs between alternative solutions and conflicting business goals.

    •Detailed visualization of data through drill-down menus and graphical displays.

    •Optimization technology using the IBM ILOG CPLEX optimization engine.

    •A powerful modeling language called Optimization Programming Language (OPL).

     

    
      
        	
          Optimization Programming Language: An optimization problem is typically specified by an objective function and a set of constraints over certain decision variables. A solution to the problem is an assignment of values to the variables that satisfies the constraints and optimizes the value of the objective function. The purpose of an OPL statement is to express these two components for the application. 

        
      

    

    •Planners and schedulers can collaborate by sharing optimization scenarios through a central repository.

    For more information about ILOG ODM Enterprise, see the ILOG ODM Enterprise V3.4 Information Center at: 

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    1.3.2  IBM Cognos Business Intelligence

    IBM Cognos Business Intelligence V10 was used to deliver key information to the planners to facilitate their decision making process. All capabilities such as viewing, creating, and administering dashboards, reports, and analysis are accessed through web interfaces. IBM Cognos Business Intelligence is built upon a web-based, service-oriented architecture (SOA) that is designed for scalability and openness. 

    For information about IBM Cognos BI architecture, see 5.2, “IBM Cognos architecture” on page 70. For more information about IBM Cognos BI, go to the IBM Cognos Business Intelligence V10 Information Center at:

    http://publib.boulder.ibm.com/infocenter/cbi/v10r1m0/index.jsp

    1.3.3  WebSphere Application Server

    For this project, IBM WebSphere® Application Server 7.0 is used as the IBM runtime environment for Java technology-based applications. The application server acts as a middleware between back end systems and clients. It provides a programming model, an infrastructure framework, and a set of standards for a consistently designed link between them.

    For more information and documentation about IBM WebSphere Application Server 7.0, see the IBM WebSphere Application Server 7.0 Information Center at:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

    1.3.4  IBM InfoSphere Warehouse and InfoSphere Warehouse Cubing Services

    The IBM InfoSphere components explained in this topic are used for the optimization scenario.

    InfoSphere Warehouse

    InfoSphere Warehouse is a suite of components that combine the DB2 database engine with business analytic features. InfoSphere Warehouse includes a scalable relational database engine, data access capabilities, business analytics, and user analysis tools. It incorporates core components for warehouse administration, data mining, online analytical processing (OLAP), inline analytics and reporting, and workload management.

    InfoSphere Warehouse Cubing Services

    OLAP is a core component of data warehousing and analytics. It gives users the ability to interrogate data by intuitively navigating data from summary to detail. InfoSphere Warehouse Cubing Services, a multidimensional analysis server, enables OLAP applications access to terabyte volumes of data through industry standard OLAP connectivity. This warehouse-based OLAP capability is a core pillar of the InfoSphere Warehouse analytics platform.

    For detailed information about InfoSphere Warehouse, see the IBM DB2 Database for Linux, UNIX, and Windows Information Center at:

    http://publib.boulder.ibm.com/infocenter/db2luw/v9r7/index.jsp

    1.4  Development process of the ILOG ODM Enterprise application

    This topic provides information about the development process of the ILOG ODM Enterprise application. The roles involved in the optimization development process of ILOG ODM Enterprise are also provided.

    1.4.1  Roles in the development process

    The following roles are involved in the ILOG ODM Enterprise optimization development process (Figure 1-3 on page 9):

    •Business Analyst

    •Optimization Expert (OR)

    •Software Developer (IT)

    •Application QA

    Figure 1-2 shows the roles of the ILOG ODM Enterprise optimization development process.
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    Figure 1-2   ILOG ODM Enterprise optimization development process

     

    
      
        	
          What about a DBA?: ILOG ODM Enterprise has a data model that reflects the database. Therefore, in certain cases you might also involve a DBA or an integration expert, separate from the software developer. Their assistance is especially helpful when you integrate ILOG ODM Enterprise with other products, similar to the scenario presented in this book.

        
      

    

    1.4.2  High-level description of the development process

    To set up the development process, complete the following steps:

    1.	Define the application data model separately from optimization, by defining it from scratch or by reverse engineering an existing database.

    2.	Build a complete functional application without optimization, such as create views, connect to the data, and so on.

    3.	Add optimization capability, which includes linking to the optimization model and defining mapping, goals, and requirements.

    1.5  Description of the environment

    The scenario for the ITSO Motor Bike Company is implemented using an environment with the following servers:

    •An optimization server running ILOG ODM Enterprise 3.4.0.2

    •A data server running IBM InfoSphere Warehouse

    This server is used to host the corporate database, ODME_INPUT database, ODME_SCENARIO database, and the ODME_DIM (reporting) database. Cubing Services is also used on this server.

    •An IBM Cognos BI server running IBM Cognos Business Intelligence V10

    Figure 1-3 shows the server environment.
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    Figure 1-3   Scenario environment
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Implementing the staging database

    This chapter provides an understanding of the ITSO Motor Bike company database and information about designing the data model for the staging database, also called the intermediate database. The staging database schema suits the requirement of creating scenarios in the ODM Studio. Data is imported in the ILOG ODM Enterprise using this schema. Also solution scenario data from the ILOG ODM Enterprise is exported to the staging database. The design for dimensional modeling is also provided for the purpose of generating reports.

    This chapter includes the following topics:

    •Introduction and data flow diagram

    •Corporate database

    •Staging database

    •Reporting database

    2.1  Introduction and data flow diagram

    This topic provides a data flow diagram and information about ITSO Motor Bike company data flow.

    Corporate database (CORP schema) has the ITSO Motor Bike company data. The staging database consists of the input database (ODME_STG schema) and the scenario database (ODME_SCENARIO schema). The input database is a subset of the CORP schema and has all the required data for the optimizing scenario calculation in ODM Studio. Data is imported to the ODM Enterprise Scenario repository (ODME_INT) from the input database. For more information about ODM Enterprise Scenario Repository, see 3.5.1, “Configuring the connection to ODM Scenario Repository” on page 45.

    After the solution for the scenario is optimized, scenario data is exported to the ODME_SCENARIO database. For reporting purposes, the data in the ODME_SCENARIO is pulled to the reporting database (ODME_DIM) in the form of a star schema. 

    Figure 2-1 shows ITSO Motor Bike company data flow.
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    Figure 2-1   Data flow diagram

    2.2  Corporate database

    The ITSO Motor Bike company has a corporate database with historical and live data corresponding to incoming demand and ongoing production.

    Corporate database is a relational database. MOTODB is corporate database, and CORP is corporate schema. Tables are categorized with respect to following subject areas:

    Time period	Has tables defining the time period as year, quarter, month, and calendar.

    Customer and supplier	Has customer, supplier, and retailers data. 

    Product	Has product-related data such as product type, product price level, product maturity level, product category, and product details.

    Region	Has geographical data like region, market or country, and city details.

    Plant	Has plant details, plant capacity month wise, and plant capacity product wise.

    Inventory/demand/sales	Has transactional tables having stock, marginal profits, demand, and sales data.

    Employee	Has employee-related tables.

    2.2.1  CORP data model

    Figure 2-2 on page 15 shows the CORP data model.
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    Figure 2-2   Subset of corporate entity-relationship (ER) model

    2.3  Staging database

    The purpose of having the staging database is to load the data in ODM Studio, so that planners can create scenarios. 

    Data is extracted from the CORP database and is loaded into the staging database.

    2.3.1  Analyzing the data

    The ITSO Motor Bike company needs to plan the production for the next months according to demand, stock, and resources. 

    For analyzing incoming demand and ongoing production, planners need the following data in ODM Studio:

    •Markets where the product is in demand or sold

    •Monthly demand for the product in the market

    •Initial stock available for the product

    •Monthly sales figures for a product in the market

    •Monthly marginal profits for a product in the market

    •Monthly plant capacity

    •Plant capacity product wise

    •Plant product cost

    2.3.2  Defining the schema

    Schema is designed in such a way that the data required by the planners is available and is imported directly in ODM Studio. ODME_STG is the intermediate database. The staging database (ODME_STG) requires the following entities:

    •YEARS

    •QUARTERS

    •MONTHS

    •REGION

    •MARKETS

    •PLANTS

    •PRODUCT_TYPES

    •PRODUCT_MATURITIES

    •PRODUCT_PRICE_LEVELS

    •PRODUCTS

    •PLANT_MONTH_CAPACITIES

    •PLANT_PRODUCT_CAPACITIES

    •PLANT_PRODUCT_COSTS

    •INITIAL_INVENTORIES

    •MARGINAL_PROFITS

    •DEMANDS

    •SALES

    After the planner creates the solution scenario in ODM Studio, the scenario is pushed back to the database so that reports can run against it to review the scenarios. ODME_SCENARIO schema is created to store the scenario data.

    2.3.3  ETL for ODME_STG

    The following characteristics are present in the extract, transform, and load (ETL) process for ODME_STG:

    •Data is extracted from CORP schema and is loaded to respective tables in ODM_STG.

    •ETL for ODME_STG is direct bulk load. No transformation is required.

    •Load frequency is daily.

    2.3.4  ODME_STG data model

    Figure 2-3 shows the ODME_STG data model.
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    Figure 2-3   Intermediate (ODME_STG) ER model

    2.3.5  ODME_SCENARIO data model

    Figure 2-4 shows the ODME_SCENARIO data model.
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    Figure 2-4   Intermediate (ODME_SCENARIO) ER model

    2.4  Reporting database

    For generating reports we created and implemented a dimensional model (ODME_DIM). The following dimensions and facts were identified for this database:

    •Dimensions, including the following data:

     –	TIME

     –	LOCATION

     –	PRODUCT

     –	PLANT

    •Facts, such as SCENARIO_FACT

    2.4.1  ODME_DIM dimensional model

    Figure 2-5 shows the ODME_DIM dimensional model.
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    Figure 2-5   ODME_DIM dimensional model

     

    
      
        	
          Downloading the DDL scripts for the databases: To download the DDL scripts for the ODME_STG, ODME_SCENARIO, and ODME_DIM schemas, see Appendix A, “Additional material” on page 91.

        
      

    

    2.4.2  ETL for ODME_DIM

    To load the data in the dimensions and fact tables, complete the following steps:

    1.	Load the dimension tables using the CORP schema.

    The scripts are in the scripts.zip file, which is available in the additional materials for this paper.

     

    
      
        	
          Prerequisite: Prior to completing these steps, you must download the scripts that are provided as additional material for this paper. For more information, see Appendix A, “Additional material” on page 91.

        
      

    

    2.	Load the fact table using the ODME_SCENARIO tables.
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Developing and deploying the ILOG ODM Enterprise solution

    This chapter provides key tasks required to develop and deploy the ILOG ODM Enterprise solution. 

    This chapter includes the following topics:

    •Initial development and the application data model

    •Creating the user interface to the solution

    •Adding optimization to the solution

    •Data exporting

    •Deploying the ODM Enterprise solution

    3.1  Initial development and the application data model

    This topic provides information about the initial development and the application data model in the ODM Enterprise solution.

    3.1.1  Initial development

    An ODM Enterprise solution has multiple components and each deals with a specific aspect of the solution. The ILOG ODM Enterprise Developer integrated development environment (IDE) that is based on Eclipse provides a development team the ability to create distinct projects for each of the components in the ODM Enterprise solution. 

    To develop the full solution, the following projects are typically needed:

    •The ODM Enterprise project which contains all the generic ODM Enterprise deployment settings and ties all projects together. For the solution presented here, we call this project the ITSOMotorBikeCompany.

    •The application data project which provides us the ability to define the application data model. For the solution presented here, the data project is called the ITSOMotorBikeCompany_data.

    •The Optimization Programming Language (OPL) project which hosts the mathematical optimization model and its settings and configurations. For the ODM Enterprise solution presented in this paper, we call the OPL project ITSOMotorBikeCompany_opl.

    •The Java project which helps us to develop custom Java calls that hook to the  application programming interfaces (APIs) and implement custom functionality. For this solution, we call the Java project the ITSOMotorBikeCompany_java.

    For more information about the structure of an ILOG ODM Enterprise project, see the ILOG ODM Enterprise Information Center at the following address and search for “The structure of an ODM Enterprise project”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    The first step in setting up the development environment is to create the ODM Enterprise project. In this paper, you create this project without an OPL project or a Java project. It is possible to create the OPL project right from the start, but for now we concentrate on the ODM Enterprise and application data project. For information about the OPL project, see 3.3, “Adding optimization to the solution” on page 36. 

    For more information about creating an ODM Enterprise project, see the ILOG ODM Enterprise Information Center at the following address and search for “Creating an ODM Enterprise project without an OPL project”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    This step is also the first step in the data-centric development process that is presented in 1.4, “Development process of the ILOG ODM Enterprise application” on page 6.

     

    
      
        	
          Suggested settings:

          •Name the ODM Enterprise project ITSOMotorBikeCompany.

          •Select the option to Create a model in a new Data Project.

          •Select the default option for naming the data project.

        
      

    

    3.1.2  Defining the input schema

    After you create the appropriate Eclipse project, you need to create the Application Data Model (ADM) that defines the input and output data schema that the solution uses. 

    Chapter 1, “Introduction to the optimization scenario” on page 1, explains that a key element of an ODM Enterprise solution is the optimization model. The optimization model is tied to the application and generates the results that are consumed by the business users. Typically an optimization expert works on the optimization model in parallel with the IT experts that work on the rest of the ODM Enterprise solution. 

    The optimization expert needs to coordinate with the rest of the IT team on two key areas. The first one is the input schema definition. All data that is necessary for the optimization model must be contained in the input data structures. The second key area is the output data schema, which holds all relevant optimization output so that the ODM Enterprise solution and all systems downstream can take advantage of the results generated by optimization. 

    Chapter 2, “Implementing the staging database” on page 11, describes how the appropriate data for the solution is exported from the corporate database to a staging database. We use the IBM ILOG Enterprise Developer to import the schema already defined in that database instead of defining a new one.

    The process of importing the ADM from an existing database is documented in detail in the ILOG ODM Enterprise documentation. 

    For more information about importing the ADM and step-by-step instructions, see the ILOG ODM Enterprise Information Center at the following address and search for “Creating the ADM by importing from an existing database”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    Figure 3-1 shows the solution that is used to connect to the staging database.

    [image: ]

    Figure 3-1   Defining the ODM Enterprise staging database

    The remaining steps in the reverse engineering procedure are practically identical, except for the name of the database schema which uses ODME_STG. 

     

    
      
        	
          Suggested settings: 

          •The schema that is used by the ADM of the solution is the one under Database → Schema. Therefore, you must move all the tables from the imported schema (in this case ODME_STG) to Database → Schema.

          •Delete all other schemas from the data project.

        
      

    

    For this solution, the imported schema was not altered in any way. With careful design of the ODM Enterprise staging database, the imported schemas are not altered in most cases. However, appropriate data structures are still missing to hold the output of the optimization so that the optimization solution can be exported to other systems.

    3.1.3  Defining the output schema

    The output schema must capture all necessary information from the optimization solution. Based on the business problem described in 1.1, “Scenario overview” on page 2, the following key areas of the optimization solution are helping the decision process, and therefore, we want to save them as part of the solution:

    •The production quantities at the various plants (for each product over the planning horizon)

    •The allocation quantities at the various markets (for each product over the planning horizon)

    •The executed sales at the various markets (for future planning of each product over the planning horizon)

    In addition to the key areas, it will be helpful to obtain the inventory quantity kept at each market, for each product, even though that quantity can be easily computed from the other three key areas.

    For more information about the output schema of the ADM using the Data Diagram Editor, see the ILOG ODM Enterprise Information Center at the following address and search for “Creating the ADM using the Data Diagram Editor”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    We now explain how to create the table that is to hold the production quantities and provide high-level descriptions of the other three tables. With the step-by-step instructions and the documentation section mentioned output schema instructions, it can be easy to edit the ADM and add the remaining tables.

    Production

    Complete the following steps for the production process of the ODM Enterprise solution:

    1.	Switch to the Data perspective in Eclipse. From the IDE main menu, select Window → Open Perspective → Other → Data.

    2.	In the Data Project Explorer window, expand Data Models → Data Model.dbm to open the Overview Editor and expand its contents. 

    3.	Open the contents of the Data Models section so that you can see all of its elements (Figure 3-2).
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    Figure 3-2   Expanded Data Project Explorer

    4.	Right-click the Diagrams folder and select New Blank Diagram.

    5.	From the main menu, select Window → Show View → Properties, and select the new diagram view. In the properties window, rename the view Production (Results).

    6.	Double-click the new Productions (Results) view. The main panel in Eclipse now shows the Data Diagram Editor (Figure 3-3).
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    Figure 3-3   Data Diagram Editor

    7.	Add a new table in the diagram by hovering the mouse over any blank area of the diagram and click the Add Table button (Figure 3-4). 
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    Figure 3-4   Adding a new table in the Data Diagram Editor

    8.	Name the table PRODUCTIONS.

    9.	With the PRODUCTIONS table selected, click the Columns tab in the Properties window. 

    10.	Click the New button. Add a new column named VALUE and change its data type to INTEGER (Figure 3-5).
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    Figure 3-5   Adding the value column

    11.	In the Data Project Explorer window, expand Schema and select the MONTHS, PLANTS, and PRODUCTS tables at the same time. Drag all three tables to the Productions (Results) view (Figure 3-6).
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    Figure 3-6   Productions and other tables without any relationships

    12.	Add an identifying FK relationship from the PRODUCTS table to the PRODUCTIONS table. For step-by-step instructions, see the ILOG ODM Enterprise Information Center and search for Defining primary key–foreign key relationships at:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    13.	When the Key Migration column is displayed, select Create a new child attribute/column and name that new column PRODUCT.

    14.	Similar to step 12, add an identifying FK relationship from the PLANTS table to the PRODUCTIONS table. Name the new column PLANT.

    15.	Add an identifying FK relationship from the MONTHS table to the PRODUCTIONS table. Name the new column MONTH.

    Figure 3-7 shows how the production and associated connections must look.
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    Figure 3-7   Productions table definition and related tables

    Allocation

    Figure 3-8 shows how the allocation table was defined for this scenario.
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    Figure 3-8   Allocation table definition and related tables

    Inventories

    Figure 3-9 shows how the inventories table was defined for this scenario.
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    Figure 3-9   Inventories table definition and related tables

    Executed sales

    Figure 3-10 shows how the executed sales table was defined for this scenario.
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    Figure 3-10   Executed sales table definition and related tables

    3.2  Creating the user interface to the solution

    Creating various views of the input and output tables can help users of the solution easily update input data and get an overview of output data. 

    To learn about how to create input and output views, see the ILOG ODM Enterprise Information Center at the following address and search for “Generating default views for ADM tables”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    The objective here is to create views that provide the users of ILOG ODM Enterprise Planner the ability to review and edit all relevant input and output data in the most convenient way.

    For this solution, we created and organized the following input, as shown in Figure 3-11:

    •Products

    •Market

    •Plants and Capacities

    •Inventory

    •Misc
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    Figure 3-11   Input view names, types, and organization

    Additionally, we defined the following output views under Solution, as shown in Figure 3-12:

    •Allocation

    •Production

    •Inventory

    •Executed Sales
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    Figure 3-12   Output view names, and types

    Multiple other user interface customizations can be implemented as part of an ODM Enterprise solution. The user interface for this ODM Enterprise solution is identical to the interface for the Supply Demand demo that is shipped with the distribution. To learn how to open the examples that come with the distribution, see the ILOG ODM Enterprise Information Center at the following address and search for “The ODM Enterprise examples” at:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    In the New Example window (Figure 3-13), on the Sorted by Complexity tab, expand Demo and select Supply Demand.
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    Figure 3-13   New Example window

    3.3  Adding optimization to the solution

    This topic explains how the optimization team generates the OPL project, as presented in 3.1.1, “Initial development” on page 24. 

    The optimization model that is integrated with an ODM Enterprise solution is developed in parallel with all the other parts of the solution. Even though the team that develops the optimization model can work separately from the team that develops the rest of the application, the two teams must be in constant communication. We already explained how these two teams need to coordinate to agree on the input and output schemas. 

    The optimization team must complete the following steps:

    1.	Add an OPL project to the ODM Enterprise solution. For detailed instructions, see the ILOG ODM Enterprise Information Center at the following address and search for “Adding a new OPL project to an ODM Enterprise project”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    2.	Map the data in the application data model to the OPL project by using the ODM to OPL Mapping Editor. For information about how the Mapping Editor works, see the ILOG ODM Enterprise Information Center at the following address and search for “The ODM To OPL Mapping Editor”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

     

    
      
        	
          ODM to OPL mapping key points: The following key points are for ODM-to-OPL mapping: 

          •The key objective during mapping is to map only the data structures that are necessary for the optimization model. The input schema might contain additional structures that enrich the ILOG ODM Enterprise GUI but are not necessary for the optimization model.

          •Typically most input schema structures are added as OPL input and most output schema structures are added as OPL output.

          •Mapping automatically generates a .mod file that can be imported by the OPL project.

          •It is possible to edit the OPL output within the mapping editor to accommodate cases where the default choices made by the editor are not ideal.

        
      

    

    The optimization model in this solution uses the name of the month to distinguish between separate time periods. The name of the month in this example also includes the name of the year, for example Jan-2007. It can be used as a unique index for the planning horizon even over multiple years. As a result, the optimization model does not need the data structures related to years and quarters, and therefore, we do not have to map them in the Mapping Editor. More specifically, notice that, when mapping the Months data structure, we only map the name without the foreign key to the Quarters or the ID field.

    Additionally, the optimization model does not use product-specific information such as maturities, price levels, and types. As a result, these data structures are not mapped, when it comes to the mapping of the Products structure itself, we leave out the foreign keys to all these structures. Very similar considerations lead to the mapping of Markets without Regions.

    Figure 3-14 shows how the Mapping Editor looks after the mapping is complete.
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    Figure 3-14   ODM-to-OPL Mapping Editor window

    3.	To save the changes in the editor, click Save. As soon as the changes are saved, the ITSOMotorBikeCompany_odm.mod file in the OPL project is updated.

    You can now either develop the optimization model or copy and paste existing models in the ITSOMotorBikeCompany.mod file.

    For the ODM Enterprise solution that we are building here, we already have a fully functional optimization model that we can use right away. This model is in the SupplyDemand.mod file of the Supply Demand ILOG ODM Enterprise Demo that is included in the distribution.

     

    
      
        	
          Benefits of integrating the OPL project: By integrating the OPL project to the ILOG ODM Enterprise projects earlier rather than later, the optimization development team can realize the following benefits:

          •Working with real data imported from the staging database through the input schema

          •Sharing intermediate results with the business users through the user interface

          •Generating debugging data sets from the user interface

        
      

    

    To generate a data set that can be used with OPL from the user interface, see the ILOG ODM Enterprise Information Center at the following address and search for “Exporting OPL data files from ODM Studio”:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    3.4  Data exporting

    The output from the ODM Enterprise solution typically is required by multiple business stakeholders inside a company. In most cases, it makes sense to have the solution information and all relevant input information exported to a separate data store for safekeeping and general reporting purposes. This section explains how to develop a custom data exporter that achieves this export.

    3.4.1  Data exporting schema

    The following sets of tables are needed for the data exporting schema:

    •The input tables 

    This set of tables is identical to the schema used for the staging database. Include these tables as part of the scenario data export schema because the scenario input can be edited inside the ILOG ODM Enterprise application by the user.

    •The output tables 

    This set of tables is identical to output schema explained in 3.1.3, “Defining the output schema” on page 27. 

    •An auxiliary set of tables

    In the implementation of this ODM Enterprise solution, we only included one auxiliary table to capture scenario-specific information to uniquely identify a scenario. The following information was captured:

     –	The user that generated the scenario

     –	The time that the export occurred

     –	The name of the scenario

    This new schema must be constructed in a separate database instance and given an appropriate name. We named this schema ODME_SCENARIO.

    3.4.2  Creating and configuring the Java project

    To create the Java project that will contain the code necessary to export the data, complete the following steps:

    1.	Switch to the Java perspective in Eclipse. From the menu, navigate to Window → Open Perspective → Other and select Java (Default).

    2.	From the menu, select File → New → Java Project.

    3.	In the New Java Project window, add ITSOMotorBikeCompany_java as the name of the project and click Next.

    4.	Select the Libraries tab and click the Add Library... button. Select ODM Library from the list and click Next. Click Finish.

    5.	After the project has been created, create a package that holds the code which implements the custom exporting. Right-click the src folder under the Java project, and select New → Package. Name the package itsomotorbikecompany.export.

    3.4.3  Custom exporting code

    We implemented two Java classes. The first one is called DatabaseUtilities.java, and the second one is called DatabaseExporter.java. To download the code for both of these classes, see Appendix A, “Additional material” on page 91.

    Database utilities

    The following generic utility functions were implemented in the DatabaseUtilities.java class:

    setProperties	Reads a properties file that defines the following properties:

     –	The database type, which is DB2

     –	The class name for the JDBC drivers, which is: com.ibm.db2.jcc.DB2Driver

     –	The database name

     –	The schema name for storing all exporting data

     –	The user name to connect to the database

     –	The password

     –	The server name where the database is hosted

     –	The port number for the server

    getConnection	Opens a JDBC connection to the database.

    deleteTable	Deletes all rows in a given database table through an appropriately formed SQL statement.

    populateTable	Populates a given database table with a given list of strings through a series of SQL update statements.

    closeConnection	Closes the JDBC connection to the database.

    Database exporter

    The DatabaseExporter.java class implements the IloScenarioExporter interface. This is a requirement for any custom code class that exports data from an ODM Enterprise solution. The following functions are implemented in this class:

    deleteOutputTables	Deletes all output database tables for a given scenario by calling the deleteTable function in DatabaseUtilities.java.

    deleteInputTables	Deletes all input database tables for a given scenario.

    deleteAuxiliaryTables	Deletes all auxiliary database tables for a given scenario.

    exportTable	Returns a list of strings that contain all the data in a scenario table and can be used with the populateTable function in DatabaseUtilities.java.

    exportOutputTables	Updates all output database tables for a given scenario.

    exportInputTables	Updates all input database tables for a given scenario.

    exportAuxiliaryTables	Updates all auxiliary database tables for a given scenario.

    exportScenario	The function that is inherited from IloScenarioExporter and must be implemented. It first deletes the contents of the tables in the data exporting schema and then populates them with the data in the active scenario.

    Sample code

    Example 3-1 shows the implementation of the exportTable function. This method shows how you can use the ILOG ODM Enterprise API to obtain data from an ILOG ODM Enterprise table for a given scenario.

    Example 3-1 also shows how the function exportTable first obtains a definition of the schema of the table and then the columns in that schema. It then demonstrates how to iterate over the rows in that table capturing every column in an appropriate way, depending on its datatype. 

    Example 3-1   The exportTable method with functions from the ILOG ODM Enterprise API
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    	private List<String> exportTable(IloTable anODMETable)

    	{

    		List<String> vReturnList = new ArrayList<String>();	

    		

    		IloSchema vTableSchema = anODMETable.getTableSchema();

    		

    		List<IloColumn> vColumns = vTableSchema.getColumnsList();

    		

    		for (Iterator<IloRow> vRows = anODMETable.getRows().iterator(); vRows.hasNext();) 

    		{

    			IloRow vRow = vRows.next();

    			String vStringRow = "";

    			

    			int vColumnCount = 0;

    			for(IloColumn c : vColumns)

    			{

    				IloDataType vDataType = c.getDataType();

    				String vColumnName = c.getId();

    				

    				if( (vDataType.getJavaClass() == Integer.class) ||

    					(vDataType.getJavaClass() == Double.class) || 

    					(vDataType.getJavaClass() == Float.class) )

    				{

    					vStringRow += "" + vRow.getValue(vColumnName);

    				}

    				

    				if( vDataType.getJavaClass() == String.class )

    				{

    					vStringRow += "'" + vRow.getValue(vColumnName) + "'";

    				}

    				

    				if( vColumnCount < (vColumns.size()-1) )

    					vStringRow += ", ";

    				

    				vColumnCount++;

    			}

    	

    			vReturnList.add(vStringRow);			

    		}

    		

    		return vReturnList;

    	}
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    After the code is ready, all classes are packaged into a .jar file. A good location for the .jar file is to have it in the deploy directory under the ODM Enterprise project ITSOMotorBikeCompany.

    To configure the application so that it can locate the .jar file, complete the following steps:

    1.	Switch to the ILOG ODM Enterprise perspective by navigating to Window → Open Perspective → Other and selecting ODM Enterprise. 

    2.	In the ODM Enterprise Projects panel, expand the ITSOMotorBikeCompany → Deployments. Expand the deployment_dev.odmds file and click the Additional JARs ...and Resources tab.

    3.	Click the Add Resource button. Then navigate to the deploy directory where the newly create .jar file is stored, and click Open.

    3.4.4  Editing the XML

    If you edit the deployment_prod.odmds file, you can enable the appropriate menu options that are linked to the custom Java code to be displayed in the IBM ILOG ODM Enterprise application GUI. At the same time, you also provide the user with the ability to export a scenario. To edit the deployment_prod.odmds file, complete the following steps:

    1.	In the ODM Enterprise Projects panel, expand the ITSOMotorBikeCompany → Deployments.

    2.	Right-click the deployment_dev.odmds file and select Open with → Text Editor.

    3.	In the deployment_dev.odmds file, in the empty section called ScenarioExporters, add the XML shown in Example 3-2.

    Example 3-2   Necessary XML additions
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    <scenarioExporter id="publish2DB">

          <template>

            <message>Publish to Reporting Database</message>

            <args/>

          </template>

          <customExporter javaClass="ITSOMotorBikeCompany.export.DatabaseExporter"/>

        </scenarioExporter>
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    The message tab defines the text that is displayed in the ILOG ODM Enterprise application menu. The javaClass argument must point to the class that implements IloScenarioExporter.

    3.4.5  Debugging the custom Java code

    To debug the custom Java code for the data exporter, deploy the ILOG ODM Enterprise application and set up a special debug configuration in Eclipse. Complete the following steps to deploy the application and set up the configuration:

    1.	In the ODM Enterprise Projects panel, expand ITSOMotorBikeCompany → Deployments. Right-click the deployment_dev.odmds file and select Open with → ODM Enterprise Deployment Settings Editor. This option is usually the default choice.

    2.	On the Deployment tab, click the Deploy button. (Figure 3-15).
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    Figure 3-15   Application deployment

    3.	Now that the development application has been deployed, create the debug configuration. Switch to the Java perspective by navigating to Window → Open Perspective → Other and select Java (Default).

    4.	Right-click the Java project and select Debug As → Java Application.

    5.	In the Select Java Application window (Figure 3-16), select IloOplOdmLauncher from the ilog.oplodm.service package and click OK.
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    Figure 3-16   Select the IloOplOdmLauncher class for the debug configuration

    6.	In the ILOG ODM Enterprise application launcher window, select the .odmapp file. Then navigate to the path defined when the application was deployed in step 8 on page 29. The application launches normally and waits for user input. 

    7.	To start debugging the Java code, select a scenario from the Scenario Explorer panel. Then from the application menu, navigate to Scenario → Export → Publish to Reporting Database. The Java code executes and the debugger stops at any breakpoints that are set in the code.

    3.5  Deploying the ODM Enterprise solution

    This topic explains how to set up the connections to the various databases and servers that are used by the ODM Enterprise solution. 

    3.5.1  Configuring the connection to ODM Scenario Repository

    The ODM Scenario repository is an internal database that the ODM Enterprise solution uses to save all generated scenarios and work in progress. To set up the connection to the ODM Repository, complete the following steps:

    1.	Switch to the ODM Enterprise perspective in Eclipse.

    2.	In the ODM Enterprise Projects panel, expand ITSOMotorBikeCompany → Deployments, and double-click the deployment_prod.odmds file.

    3.	On the ODM Repository tab, click the Multi-user mode button, and then from the drop-down menu, select the database type IBM DB2 v9.

    4.	Enter the host name or IP address of the machine that hosts the DB2 instance where the ODM Repository is located and the port number for that machine (Figure 3-17 on page 46).

    5.	Enter the instance name of the database instance that is to be used for the ODM Repository. In this case, we enter the name ODME_INT. 

    6.	Provide a specific name for the ODM Repository schema and a separate account, such as the user name and password, that the ODM Enterprise application uses to access the repository (Figure 3-17 on page 46).

    7.	Click Test Connection to make sure the connection to ODM Repository has been set up properly.

    Figure 3-17 shows the ODM Repository setup.
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    Figure 3-17   ODM Repository setup

    8.	After the connection is working, click Create Schema so that the appropriate schema is generated on the database. ILOG ODM Enterprise creates a schema automatically for the ODME_INT database that we created.

    9.	Click Administer Database and then click Add User. To add the user accounts, provide a user name and password.

    The ODM Repository has been configured. Every time the ILOG ODM Enterprise application executes, it prompts for the credentials of one of the users given access to the repository.

    3.5.2  Configuring the connection to the staging database

    To set up the connection to the staging database which holds the input data relevant to the ODM Enterprise solution that is imported from the corporate database, complete the following steps:

    1.	Switch to the ODM Enterprise perspective in Eclipse.

    2.	In the ODM Enterprise Projects panel, expand ITSOMotorBikeCompany → Deployments, and double-click the deployment_prod.odmds file.

    3.	Open the Datasources tab, right-click Datasources, and then select New Database Scenario Datasource.

    A new datasource called new_source (Default) is displayed under Datasources and its properties appear on the right.

    4.	Name the data source that is displayed in the ILOG ODM Enterprise Studio so that a business user can understand it. For example, you might name it ODME Staging DB.

    5.	From the Choose Database Connection drop-down, select ODME Staging from Eclipse Database Connections. We configured this connection when we imported the database schema from the ODM Enterprise Staging database.

    6.	Configure the SQL statements that are to be executed when a user selects Create New Default Scenario in IBM ILOG ODM Enterprise Studio. Also configure the SQL statement for all relevant optimization data that needs to be imported to the ODM Enterprise Repository or ODM Enterprise internal database.

    7.	For each statement, click the Add button and select an input table from the drop-down list.

    8.	Update the schema used in the SQL statement from app to ODME_STG. The SQL statement is filled in automatically based on the column definitions in the ADM. 

    Figure 3-18 shows the Datasources tab after the setup is completed.
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    Figure 3-18   Datasources tab for the ODME Staging data source

    3.5.3  Configuring the connection to the optimization server

    Set up the connection to the optimization server so that when users solve a scenario in ILOG ODM Enterprise Studio, the solution occurs on the remote server rather than locally. To set up the connection, complete the following steps:

    1.	Switch to the ODM Enterprise perspective in Eclipse.

    2.	In the ODM Enterprise Projects panel, expand ITSOMotorBikeCompany → Deployments, and double-click the deployment_prod.odmds file.

    3.	On the Optimization Server tab, select the Additionally I want to use an optimization server when solving scenarios check box.

    4.	Enter the URL for the server location in the following form:

    http://<server>:<port>/optimserver/ 

    The <server> tag is the IP address of the machine hosting the ILOG ODM Enterprise Server and <port> tag is 9081 under default settings.

    5.	Click the Test Connection button to ensure that the connection has been set up properly.

    3.5.4  Deploying the ILOG ODM Enterprise application

    After the database and server connections have been set up, deploy the application on the optimization server so that users can access it. To deploy the application, complete the following steps:

    1.	Switch to the ODM Enterprise perspective in Eclipse.

    2.	In the ODM Enterprise Projects panel, expand the ITSOMotorBikeCompany → Deployments, and double-click deployment_dev.odmds. 

    3.	On the Deployment tab, click the Deploy button (Figure 3-15 on page 43).

    For a user to run the ILOG ODM Enterprise application, they must install ILOG ODM Enterprise Planner and obtain a copy of the contents of the deploy directory. The deploy directory contains the .odmapp file and all .jar files.
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Scenario management using ILOG ODM Enterprise

    This chapter describes ILOG ODM Enterprise scenario management functionality. Key concepts are introduced in this chapter that relate to the business value and technical background of scenario management. 

    This chapter includes the following topics:

    •Basic concepts of scenario management

    •Creating a new scenario

    •Solving and reviewing scenarios

    •Scenario collaboration and sharing

    •Scenario export

    4.1  Basic concepts of scenario management

    This topic describes the concept of scenario in the sense it is used within ILOG ODM Enterprise. The Supply Demand model is used as an example throughout this chapter, supplemented by descriptions of additional related functionality that is absent from this example.

    An ODME scenario is a collection of input data, goals, requirements, rules, and output values. Essentially a scenario represents the full input and output of an ODME optimization model.

    Scenarios can be used for several business purposes that are illustrated in this topic, each using one or more features of ODM.Enterprise. Upon opening ODM Studio to begin an initial planning or scheduling session, a business user encounters an empty Scenario Workspace, as shown in Figure 4-1.
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    Figure 4-1   ODM Studio

    4.1.1  Creating an initial scenario

    Create an initial scenario named New Default Scenario by using one of the following methods:

    •	Right-click the Workspace icon and select New Default Scenario.

    •Select File → New → New Default Scenario.

    This action executes a set of queries drawing a full set of input data from the source database. In addition to basic data elements, model elements including goals, rules, and requirements are imported into the ILOG ODM Enterprise working database.

    4.1.2  Reviewing scenario components

    At this point, you can examine the data that has been imported from the corporate database. You can also modify any of the input data elements in the scenario. Because this scenario is intended as a baseline, you can solve it without modification.

    You can examine input data elements that are presented in table or chart form by selecting the required element from the Scenario Explorer area in ODM Studio, as shown in Figure 4-2.
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    Figure 4-2   Scenario Explorer area

    Input data is presented as tables or charts. Figure 4-3 shows the Firm Orders and Plant Capacities tables. 
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    Figure 4-3   Firm Orders and Plant Capacities

    The Firm Orders table is presented as a pivot table, and Plant Capacities is presented as a group of line graphs. Table data is, by default, editable unless the application developer has locked certain fields in a table. Chart data is read only.

    To solve this scenario, select it from the Scenario Workspace. Right-click the context menu that is presented and select the Solve option. 

    Figure 4-4 shows a Solve Progress box that is displayed after ILOG ODM Enterprise completes data checking.
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    Figure 4-4   Solve Progress box

    As the optimization progresses, this box displays the value of each of the goals that make up the model’s objective function and the combined objective, which is a weighted sum of the goals currently being used as the optimization criterion.

    To see more details about the values of these goals, select Goals in the Analysis folder. This opens the window shown in Figure 4-5 on page 56. 

    Figure 4-5 shows the following goals:

    •Production Cost

    •Marginal Profit

    •Supply-Demand Deviation
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    Figure 4-5   Selecting Goals in the Analysis folder

    Each of these goals has the Active check box selected and has an Importance Factor of 1.0. This setting indicates that the combined objective is the sum of these goals, each weighted by a factor of 1.0. In the case of this particular model, you are effectively optimizing Marginal Profit minus Production Cost minus Supply-Demand Deviation.

    In the panel shown in Figure 4-5, you can see the values of the three goals in the optimal solution of this scenario. We selected one of the goals, in this case, Production Cost, which provides the ability to drill down on the components of that goal, specifically production costs broken out by location and model.

     

    
      
        	
          Supply-Demand Deviation: Supply-Demand Deviation is calculated as the sum of the squared differences between demand and allocation across all markets, models, and time periods.

        
      

    

    4.2  Creating a new scenario

    This topic provides the motivation and process for creating and solving new scenarios. The SupplyDemand example, which is the basis for this paper, serves as the basis for several examples. Certain alternatives that are not directly supported by this particular example are also outlined.

    In this topic, you can find information about the following subjects:

    •What-If analysis

    •Goal programming

    •Parameterization

    •Incorporation of optional rules

    4.2.1  What-If analysis

    The baseline, or default scenario, consists of data drawn from the corporate database. Certain data elements, such as demand levels, price of raw materials, and so on, might be based on estimates or forecasts. What-if analysis is the process by which an analyst or planner can make local changes to one or more of these parameters to observe the impact of possible future variation from expectations on the optimal course of action.

    Planners often take advantage of this capability by creating and running multiple scenarios across a range of alternative data values. This strategy supports selection of decisions that are robust with respect to future uncertainties.

    4.2.2  Goal programming

    In typical business situations, a decision-making process can have more than one objective. Such objectives as maximal revenue, minimal cost, and earliest project completion are typical business goals. However, often the true goal of a business consists of more than one objective. Often these objectives work against each other. For example, in a retail organization, objectives might include minimizing personnel costs and minimizing customer queuing time. 

    This business need explains another important aspect of goal programming. Often the multiple business objectives are in incompatible units. Personnel costs can be measured by monetary values. Queuing time, or customer service level, typically cannot. To determine the optimal set of decisions, it might be necessary to compare sets of decisions based on key performance indicators (KPIs) with multiple dimensions. Goal programming gives the user the ability to experimentally vary the relative weights of each goal, creating a set of scenarios that can be compared applying non-quantitative business judgment to select the best alternative.

    It is also possible to make individual goals inactive. In that case, they are not included in the objective function used for optimization. They are, however, calculated so that the impact of other decisions is reflected. For example, you might create scenarios and place limits on total personnel costs and comparing the impact on the customer service metric.

    4.2.3  Parameterization

    Frequently an ILOG ODM Enterprise application includes user-modifiable parameters. Modifying the default values of one or more of these parameters provides the user the ability to take advantage of flexibility built into the application by the model developer. For example, the input data set might include data for multiple organization regions. A parameter setting can be made available to limit the scope of the optimization run to a single region. In the SupplyDemand application, the only parameter is NbMonths Planned, which lets the planner modify the application planning horizon. 

    Figure 4-6 shows the NbMonths Planned parameter.
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    Figure 4-6   NbMonths Planned parameter

    4.2.4  Incorporation of optional business rules

    ILOG ODM Enterprise also supports the ability to include in the application business rule templates that can be activated by planners. The feature is not incorporated into the SupplyDemand example that is the basis for this paper. Business rules are essentially constraints that can be expressed in natural language and added and parameterized by the user to modify a scenario.

    To explain this feature, consider the example of a Unit Commit problem with ILOG ODM Enterprise. This example explains the schedules of the times for when electrical generation units are turned on and off and the rates at which they operate to meet power demands and various operational constraints. A business rule that can be added by the planner, is the requirement that a specific generation unit be offline for several time periods within a set time range, so that maintenance can be performed. 

    Figure 4-7 shows how a template for this rule is created.
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    Figure 4-7   Template for a business rule is created

    After accepting this rule template, you can populate its fields to parameterize the rule. Figure 4-8 shows a specific generating unit to apply this rule with a pull-down menu. 
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    Figure 4-8   Accepting the rule template

    The remaining three fields can be populated with numerical values, creating a natural language business rule, such as GAS_2 must be off for at least 5 periods between periods 12 and 25.

    4.3  Solving and reviewing scenarios

    Indicated in 4.2, “Creating a new scenario” on page 57, several business purposes are served through the creation and solution of multiple scenarios. In this topic, a brief overview is provided of the technical aspects of scenario creation and modification, and the methods in which scenario results can be viewed and shared is presented.

    4.3.1  Scenario creation

    An initial, baseline, or default scenario is created by extracting data from the corporate database and populating tables in the internal ILOG ODM Enterprise database. Solving a scenario consists of the following stages:

    •Populating the model with the scenario data set

    •Performing data checking

    •Solving the model instance

    •Persisting the solution results

    You can create new scenarios by making a copy of an existing scenario, and making the required changes. The model instance that is sent to the solution engine and optimized is created dynamically after the user saves the scenario modifications and initiates the solution process. You can cascade scenario modifications by duplicating scenarios other than the default, taking advantage of previous modifications and modifying further before solving.

    4.3.2  Scenario review and comparison

    You can review scenarios in the following methods with ODM Enterprise:

    •Individual scenario review

    •Two-scenario comparison of differences

    •Multiple scenario KPI review

    Individual scenario review

    All scenarios populate the Goals window (Figure 4-5 on page 56) upon a successful solution. In this window, you see the values of each of the goals in the optimized solution. By selecting any of the goals that are aggregates, you see the breakdown of the value of that goal into its components. In this case, you can see the Production Cost goal broken out by model and plant.

    Details of the solution are also made available in tables, pivot tables, and charts in the Output folder in the Scenario Explorer (Figure 4-3 on page 54).

    Two-scenario comparison of differences

    One of the most powerful features of ODM Enterprise is the ability to directly visually compare two scenarios. The Differences features facilitates this functionality. As an example of this capability, consider a situation such as a major overhaul in the Shanghai production facility. The total production capacity of that plant is reduced by 50% for the months of January through March in 2007. You might want to analyze the impact of this action.

    Figure 4-9, shows a view of the Plant Month Capacities table taken from the baseline scenario. The Capacity field in this table is editable. To retain the values of the baseline scenario, duplicate that scenario and name the copy Shanghai Reduced Plant Capacity. Then edit the first three entries of the Plant Month Capacities table. You can now take advantage of the Differences feature. Select the New Default Scenario and, using either the right-click context menu, or the Scenario menu, select Use as Reference. Activate the Differences check box in the lower left corner of the ODM Studio window, between our modified scenario and the baseline.
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    Figure 4-9   Plant Month Capacities table

    Figure 4-10 shows the differences highlighted in the top three lines, with the baseline values in parentheses and the current scenario values outside the parentheses.
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    Figure 4-10   Plant Month Capacities table shows the differences

    In addition to highlighting differences in input data, this feature is valuable in comparing the solutions of pairs of scenarios.

    You can examine the differences in the goals by leaving the differences feature active and selecting the Goals panel. 

    Figure 4-11 shows the impact of this reduced capacity. The values of each of the goals have changed. Production cost is up, marginal profit is down, and supply-demand deviation has increased substantially.
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    Figure 4-11   Impact of reduced capacity

    You can also view any of the output tables and charts. 

    Figure 4-12 shows the impact that this reduction in the capacity of the Shanghai plant has on the sales that are executed by model and market. Again, the baseline figures are in parentheses. The cells that are not highlighted are those that are not affected by this modification.
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    Figure 4-12   Impact of reduced capacity - Shanghai plant

    You can create alternative scenarios using several methods. In addition to the modification of input data elements, you might want to constrain the values of one or more goals. In our baseline scenario, the total production cost was US$7,811,217.50. To create a scenario to model the business decision that limits production costs to US$7,500,000. In the Goals panel, select the Production Cost goal and in the Constrain Max To field, enter the upper bound. 

    Figure 4-13 shows the Production Cost goal.
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    Figure 4-13   Selecting the Production Cost goal 

    You can see that the production cost in this scenario has been reduced to conform with this new constraint. The other two goals have also changed. Marginal profit has been reduced, and supply-demand deviation has increased. You can also observe changes to the levels of production in several plants. The most significant changes are occurring in Bucharest and Dallas.

    Multiple KPI scenario comparison

    The visualization of differences is useful for directly comparing two scenarios. However, this technique is not useful for comparing larger numbers of scenarios. For this function, ILOG ODM Enterprise has a KPI comparison feature. You can select any number of scenarios and any number of KPIs to compare in a table and chart. 

    Figure 4-14 compares multiple KPI scenarios with the values of two KPIs for each of six scenarios.
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    Figure 4-14   Multiple KPI Scenario comparison

    4.4  Scenario collaboration and sharing

    The ability to collaboratively develop and analyze scenarios is a valuable feature of ILOG ODM Enterprise. In Figure 4-15 on page 68, you can see an example in which three users are collaboratively using the application. By mousing over the name of a scenario, a tool tip is shown, displaying the status of the scenario. In this case, you can see that a scenario is being used by Mark and edited by Sam.

    Depending upon the authorization scheme in place, rights to view and modify scenarios can be restricted to specific users.

    Figure 4-15 illustrates collaborative planning.
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    Figure 4-15   Collaborative planning

    4.5  Scenario export

    The final stage of the planning process is to export one or more scenarios. ILOG ODM Enterprise provides an application programming interface (API) for the creation of custom exporters. This functionality helps the application developer customize the handling of scenario output.

    In our case, an exporter has been created that exports scenario data to a set of output tables in the corporate database. These tables can be used as input for reports.

    The export function is custom built for each ILOG ODM Enterprise application using the Java API. Our application has a single export function that writes the scenario contents to a special set of tables in the intermediate database. Application developers can develop multiple export functions that provide the ability to save scenarios in alternative formats.
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ILOG ODM Enterprise scenarios with IBM InfoSphere Warehouse and IBM Cognos BI

    InfoSphere Warehouse provides a robust Online Analytical Processing (OLAP) capability with Cubing Services for business analysis. Cube models and cube objects are created by using InfoSphere Warehouse Cubing Services Design Studio. IBM Cognos Business Intelligence (BI) uses these cube objects as a Cognos data source.

    This chapter introduces Cognos and presents information about how to connect to a Cubing Services data source. The Cubing Services data source is the process of importing metadata and preparing a package for use to create IBM Cognos BI reports. This chapter also provides use cases of ILOG ODM Enterprise reports. 

    This chapter includes the following topics:

    •InfoSphere Warehouse cube model and cube

    •IBM Cognos architecture

    •IBM Cognos 10 metadata

    •Importing into Framework Manager

    •Publishing a Framework Manager package

    •Creating a Cognos report

    •ILOG ODM Enterprise reporting examples using IBM Cognos BI

    5.1  InfoSphere Warehouse cube model and cube

    InfoSphere Warehouse Cubing Services cube models and cubes are developed by using the InfoSphere Warehouse Design Studio IDE. The OLAP objects created are stored in a metadata repository database. Several setup tasks within Design Studio must be performed before starting to create the OLAP cube models. In this scenario, we created a cube model, SupplyDemand, and cube, Supply Demand Analysis to support ILOG ODM Enterprise Analytics and Reporting by using IBM InfoSphere Warehouse Cubing Services.

    For more information about IBM InfoSphere Warehouse Cubing Services, see the DataWarehousing and Analytics, OLAP and Cubing Section of IBM DB2 Database for Linux, UNIX, and Windows Information Center at the following website: 

    http://publib.boulder.ibm.com/infocenter/db2luw/v9r7/topic/com.ibm.db2.luw.doc/welcome.html

    Another helpful resource is IBM Cognos Business Intelligence V10.1 Handbook, SG24-7912.

    5.2  IBM Cognos architecture

    IBM Cognos 10 uses a service-oriented architecture (SOA) that provides separate components the ability to be applied within a single application framework. This chapter provides information about the components involved in reporting by using the Business Intelligence components of the IBM Cognos 10 platform. 

    The base structure, as shown in Figure 5-1, consists of a tiered architecture. The individual services of the IBM Cognos 10 server run within an application server and can be distributed across multiple application server instances.
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    Figure 5-1   IBM Cognos 10 Business Intelligence architecture

    A zero-footprint browser interface provides users with the ability to create reports and access published content from the Central Content Store database repository. This browser is presented to users in the default portal interface called IBM Cognos Connection. This portal can also help you with administration and configuration of the IBM Cognos 10 server properties. 

    The IBM Cognos Framework Manager is the modeling and development tool that is used to generate the metadata model for end-user reporting. This tool is a full client application that is installed on the computer of the metadata modeler. Communication is still directed through the common tiered architecture when publishing packages to, or retrieving information from, the IBM Cognos 10 server.

    5.3  IBM Cognos 10 metadata

    IBM Cognos 10 supports a direct connection to Cubing Services. This level of support means that the metadata for the published package can be obtained directly from the Cube Server at run time, instead of requiring full metadata import into Framework Manager. You still must publish a package from Framework Manager to provide access to the cube, but changes are required to the cube properties in this scenario.

    To connect to Cubing Services, you must define a data source connection to the Cube Server within IBM Cognos 10 and import the cube into Framework Manager. In this instance, the cube is a stub object that is used to reference the cube from the Cubing Services Cube Server. The full set of metadata for the dimensions, hierarchies, and levels remains within Cubing Services. 

    5.4  Importing into Framework Manager

    To import into Framework Manager, complete the following steps:

    1.	If you are using an existing model, start the Import Wizard by selecting any namespace or folder object in your model, and select Actions → Run Metadata Wizard.

     

    
      
        	
          New model: When creating a new model in Framework Manager, the Metadata Import Wizard opens. This scenario starts the import from the first panel of the Import Wizard.

        
      

    

    2.	Because IBM Cognos 10 can use Cubing Services as a data source, use Data Sources as the source for the metadata import. In the Select Metadata Source panel of the Import Wizard (Figure 5-2), select Data Sources, and then click Next.
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    Figure 5-2   Selecting the Metadata Source

    3.	Create a data source connection to your Cubing Services data source in IBM Cognos 10, if you have not already created it. From the Metadata Import Wizard, complete the following steps:

    a.	To start the New Data Source Wizard, click New, and then click Next on the first page of the wizard to pass the welcome message. The window in Figure 5-3 is displayed. 

    b.	In the Specify a name and description window (Figure 5-3), complete these steps: 

    i.	In the Name field, enter a name. The name can be any logical name that you want to use to identify your Cubing Services data source connection. 
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    Figure 5-3   Naming the Cubing Services Data Source

    ii.	Optional: Enter information in the Description and Screen tip text boxes. 

    iii.	Click Next.

    c.	In the Specify the connection window (Figure 5-4), for Type, select IBM InfoSphere Warehouse Cubing Services (XMLA), and click Next.
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    Figure 5-4   Select the data source type

    The Cubing Services connection is established using the XMLA protocol. 

    d.	In the Specify the IBM InfoSphere Warehouse cubing services (XLMA) connection string window (Figure 5-5), enter a server URL, such as server:port/InstanceName, and a valid Cubing Services user ID and password for the Cubing Services connection.
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    Figure 5-5   Data source server and sign-on

    e.	Click Test the connection in the final window of the New Data Source Wizard to test the connection from the IBM Cognos 10 server.

     

    
      
        	
          About the test: This test is not a test of the connection from the computer running Framework Manager. To reduce server load during modeling, Framework Manager establishes its own connection to the relational and OLAP data sources.

        
      

    

    f.	After the connection tests successfully, click Next to finish creating the data source. Upon completion, a confirmation message (Figure 5-6) is displayed.
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    Figure 5-6   Successful data source creation

    4.	In the Metadata Wizard window (Figure 5-7), select the data source and click Next.
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    Figure 5-7   Available data source connections

    5.	From the list of cubes under Cubing Services (Figure 5-8), select the cube and click Next.
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    Figure 5-8   List of available cubes from Cube Server

    6.	Optional: Import the cube object. 

    When importing a cube object, you are prompted at the end of the Metadata Import Wizard to create a package. Typically, this step is the default action that you want to use for cube sources. This option creates a package containing the single cube reference. After you complete the Package Wizard, you are prompted to publish the package. Because no modeling tasks are required for cube sources, you can publish the new package to the IBM Cognos 10 server. 

    The resulting model created by this import is displayed, as shown in Figure 5-9.
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    Figure 5-9   Framework Manager view after a cube import

    5.5  Publishing a Framework Manager package

    After you create your consolidated package, you can publish the contents to the IBM Cognos 10 server. To publish the contents, complete the following steps:

    1.	Select the package in Framework Manager and right-click the main menu or Actions menu. 

    2.	In the Publish Wizard (Figure 5-10), select the IBM Cognos 10 Content Store option. In this window, specify the publish location and whether you want to use model versioning. For more information about this process and related settings, see the IBM Cognos Framework Manager Users Guide at:

    http://publib.boulder.ibm.com/infocenter/c8bi/v8r4m0/index.jsp?topic=/com.ibm.swg.im.cognos.ug_fm.8.4.0.doc/ug_fm.html
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    Figure 5-10   Publishing to the IBM Cognos 10 Content Store

    Then click Next.

    3.	In the Add Security window of the Publish Wizard (Figure 5-11), set the default IBM Cognos 10 access permissions for the package to be published to IBM Cognos Connection and click Next.
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    Figure 5-11   Add Security window

     

    
      
        	
          User access and package rights: If user access is not defined, the package access rights are inherited from the parent container within the IBM Cognos Connection portal. With the default object settings in IBM Cognos Connection, any user with access to IBM Cognos 10 can have access to the new Cubing Services package. Administrative access is restricted by default to the set of default administrative groups defined within IBM Cognos 10. For more information about default groups and access rights, see IBM Cognos 10 Administration and Security Guide at:

          http://publib.boulder.ibm.com/infocenter/cbi/v10r1m0/index.jsp?topic=/com.ibm.swg.im.cognos.ug_cra.10.1.0.doc/ug_cra.html

        
      

    

    4.	In the Options window (Figure 5-12), optionally select the Verify the package before publishing option. This window opens because the Cubing Services package is acting as a point and does not contain any actual data.  

    Then click Publish.
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    Figure 5-12   Options window with Verify the package before publishing enabled

    5.	In the Finish window (Figure 5-13), review the default IBM Cognos Connection package access definitions, and click Finish. 
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    Figure 5-13   Finish window of the Publish Wizard

    5.6  Creating a Cognos report

    To create a Cognos crosstab report, you use similar steps to create all the reports as explained in 5.7, “ILOG ODM Enterprise reporting examples using IBM Cognos BI” on page 86. Alternatively, complete the following steps:

    1.	Launch IBM Cognos Report Studio.

    2.	Create a crosstab report with a nested row as follows:

    SCENARIO DESCRIPTION member of [Supply_Demand_Analysis].[SCENARIO].[SCENARIO].[SCENARIO DESCRIPTION], MARKETmember of [Supply_Demand_Analysis].[LOCATION].[LOCATION].[MARKET], and MARKET ALLOCATION and EXECUTED SALES members of [Supply_Demand_Analysis].[Measures].

    3.	Add nested columns YEAR, MONTH member property MONTH NUMBER, and MONTH of [Supply_Demand_Analysis].[TIME].[TIME].[YEAR].

    4.	Add filters for [PRODUCT],[PLANT],[LOCATION],[TIME], as shown in Figure 5-14.
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    Figure 5-14   Scenario comparison crosstab

    5.	Add a Column Chart with 3-D Visual Effect to the report.

    6.	Set the Default Chart Title and Measure (y-axis) to MARKET ALLOCATION.

    7.	Set the Categories and Default Chart Title (x-axis) to MONTH.

    8.	Set the Chart Series to SCENARIO DESCRIPTION (Figure 5-15).
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    Figure 5-15   Market Allocation chart and crosstab

    9.	Add another Column Chart with 3-D Visual Effect to the report.

    10.	Set the Default Chart Title and Measure (y-axis) to EXECUTED SALES.

    11.	Set the Categories and Default Chart Title (x-axis) to MONTH.

    12.	Set the Chart Series to SCENARIO DESCRIPTION.

    Figure 5-16 shows the Cognos Report Studio view of the Optimization Scenario Comparison report.
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    Figure 5-16   Cognos Report Studio view of the Optimization Scenario Comparison report

    5.7  ILOG ODM Enterprise reporting examples using IBM Cognos BI

    This topic provides sample ILOG ODM Enterprise reports using IBM Cognos BI. The reports in this topic are based on the following optimization outputs:

    •Scenario

    •Allocation

    •Production

    •Executed Sales

    •Inventory

    5.7.1  Monthly Inventory report

    Figure 5-17 shows the Monthly Inventory report and the Inventory count by Market and Product over a 6 month time period.

    With this type of a report, business users can track key metrics, such as inventory, executed sales, allocation, and production, over time. You can use the report to compare these metrics across separate products or product categories. Additionally, the values of such metrics as allocation and production for the next month indicates what must be executed operationally by the business for each product. Values further out in the planning horizon have a smaller significance, but can still be used to get a high-level view over time.
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    Figure 5-17   Monthly Inventory report

    5.7.2  Optimized Allocation versus Demand Input

    Figure 5-18 shows the Allocation versus Demand Input report and identifies the demand deviation by market and product over a six month time period. This report shows how in certain cases, it might be valuable to track metrics over time and have the report execute simple calculations to highlight differences. In Figure 5-18, you can see the difference between how the expected demand and recommended allocations are tracked and how much demand is unsatisfied.
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    Figure 5-18   Allocation versus Demand Input report

    5.8  Optimized Solution for a Single Month of Production

    Figure 5-19 shows the Single Month Comparison report. This report displays the Production count by Plant, Product Maturity Level for a given month.

    This report helps business users visualize and track the distribution of metrics, such as production and allocation, across the dimensions over which they change such as plants and markets respectively. For example, the report can show what percentage a certain product or product category is produced at a certain plant. The business users can then gauge the relative importance across plants or markets or other dimensions, depending on the metric that is being tracked, and have a sense of the most critical areas. This report is over the next month only when we expect the recommendations of the optimization solution to be executed in practice. 
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    Figure 5-19   Single Month Comparison report

    5.8.1  Optimization Scenario Comparison

    Figure 5-20 shows the Optimization Scenario Comparison report. The Optimization Scenario Comparison report compares multiple ODM scenarios to measure impact of a desired ODM scenario. 

    This type of report can be by far the most complex and most valuable report to the business users that want to review the results of the optimization engine. It helps business users compare key performance indicators across certain what-if scenarios. It is ideal when making critical strategic decisions, such as when and where to open a new plant or close an existing one or which market to enter or exit. With this report, it is possible to compare the values of key metrics across multiple scenarios instead of just two at the same time.
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    Figure 5-20   Optimization Scenario Comparison report
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Additional material

    This IBM Redbooks publication references additional material that can be downloaded from the Internet, as described in the following sections. 

    Locating the web material

    The web material associated with this paper is available in softcopy on the Internet from the IBM Redbooks Web server. Point your Web browser at:

    ftp://www.redbooks.ibm.com/redbooks/REDP4740

    Alternatively, you can go to the IBM Redbooks website at:

    ibm.com/redbooks

    Select Additional materials and open the directory that corresponds with the IBM Redpaper form number, REDP4740.

    Using the web material

    The additional web material that accompanies this paper includes the following files:

    Scripts.zip	DDL scripts for ODME_STG, ODME_SCENARIO, and ODME_DIM schemas.

    Javacode.zip	Java program source code used in the paper.

    System requirements for downloading the web material

    The web material requires the following system configuration:

    Hard disk space:	5 MB minimum

    Operating system:	Windows or Linux

    Downloading and extracting the web material

    Create a subdirectory (folder) on your workstation, and extract the contents of the web material compressed file into this folder.

     

  
    Related publications

    The publications listed in this section are considered particularly suitable for a more detailed discussion of the topics covered in this paper.

    IBM Redbooks

    The following IBM Redbooks publication provides additional information about the topic in this document. 

    •IBM Cognos Business Intelligence V10.1 Handbook, SG24-7912

    You can search for, view, or download Redbooks, Redpapers, Technotes, draft publications and Additional materials, as well as order hardcopy Redbooks publications, at this Web site: 

    ibm.com/redbooks

    Online resources

    These Web sites are also relevant as further information sources:

    •IBM Cognos BI Information Center:

    http://publib.boulder.ibm.com/infocenter/cbi/v10r1m0/index.jsp

    •IBM ILOG ODM Enterprise Information Center:

    http://publib.boulder.ibm.com/infocenter/odmeinfo/v3r4/index.jsp

    •IBM InfoSphere Warehouse Information Center:

    http://publib.boulder.ibm.com/infocenter/db2luw/v9r7/index.jsp

    •IBM WebSphere Application Server Information Center:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

    Help from IBM

    IBM Support and downloads

    ibm.com/support

    IBM Global Services

    ibm.com/services

     

  
    IBM ILOG ODM Enterprise and Data Integration

    Learn about ODM Enterprise integration with IBM InfoSphere and Cognos BI

Follow the optimization scenario for the Supply Demand model

Understand ODM Enterprise integrations

    IBM ILOG ODM Enterprise is a platform to implement and deploy corporate custom solutions for optimization-based planning and scheduling. Developing a realistic plan or schedule that provides the best possible balance between customer service and revenue goals is hard work. With ILOG ODM Enterprise, business leaders can make better decisions through what-if analysis, scenario management, and collaboration.

    This IBM Redpaper publication showcases the optimization scenario of the Supply Demand application for ILOG ODM Enterprise. This scenario highlights the product features. It includes suggested practices for using IBM Cognos and InfoSphere offerings to extract data and build reports with ILOG ODM Enterprise driving the import and export of data. 

    The target audience for this paper is IT specialists and IT architects who implement ILOG ODM Enterprise solutions and decision makers such as IT managers.

    Back cover

    Acrobat bookmark 

  OPS/images/4740ch04.08.1.14.jpg
ok tuehimtredbom semcond 4. mer
- ot a2 ous by 3 o o e s

eer——

o
s M m o mmwm o m e
wed S " —— — — {— — — —
iy B e m m o omom mom o
v T om e m m ow ow om vn-
—- SIS cE S -
e BN s »  m & m m mem m
= R e m m o om o ow om e





OPS/images/4740ch04.08.1.15.jpg





OPS/images/Shanghai_Capacities_Diff.gif
[ Plant Month Capacities
~ Filter is active. Dispaying 24 of 168 rons

O Dsplay allrons
@ Display the rows where.

=
o v S )
o Feb07 S S G SSAS)
o 07 O S 0]
e

e o
e e
e
o e
e
e e
e e
e
e o
e e
e S
e e
e e
e e
e
e e

Shanghai  Dec-08. 3,510 units





OPS/images/4740ch04.08.1.13.jpg





OPS/images/KPI_Comparison.gif
[ KPI Comparison 4 x|
Scenario Producton Cost "MarginalProfit ‘Supply-Demand Deviation =)
|Shanghai Redtuced Plant Capacity $7131669.50 $940444187.00 502,584 il
it T Procucton Cost e s 09 -
\Wew Default Scenario 5781121750 51000284178.00 197,657 =
Corstan evition sz suosinzzo Er]
persice evision sz ssssamoza0 ze
rease Procucion st~ Houston G005 oussa00 siocosiz000 e

1269

I Producton Cost
] rginl pofic
1e5{ [ Supiy-Demand Deviton

E=R

=R

e84

28

=

‘Shanghai Reduced Plant Capacity

Limit Total Production Cost.

New Defalt Scenario

Constrain Deviation

Penaiize Deviation

11111

Increase Production Cost.

Houston 6005





OPS/images/Collaborative_Planning.GIF
Collaborative Planning

10721108 1101 41
10721/08 11024
=

o
SRR
-

it
e
o
2

»

Sheey
20701

=
20702

Who is doing

Susan






OPS/images/4740spec.03.1.1.jpg





OPS/images/Rule_Populate.gif
COAL_1
CcoAL2
Gas_1
Gas_2
Gas_3
Gas_4
DIESEL_1
DIESEL 2|
DIESEL_3|

must be offfor at least speriods= periods between periods <periodf= and <periog?=

DIESEL 4|

Location





OPS/images/Shanghai_Capacities_Before.gif
[ il | arx

~ Filteris active. Displaying 24of 168 rows.

0 [] [shanghat
| Capacity | I
Shonghal Jen07 2523 units
Shonghal Feb07 2532unis
Stonghal Mar-07 252 unis
Shonghal Apr07 2,508 uits
Shonghal May07 2,526 units
Shonghal 307 2,93unis
Shonghal 107 2,535 unis
Shanghai  Aug07 2,483 uits
Shonghal Sep07 2514units
Shonghal 0ct07 2,93unis
Shonghai Nov07 2517unis
Stonghal Deco7 2253unis
Shonghai Jen08. 2,526 units
Shonghal Feb08 2,502unis
Shonghal Mar-08 253 units
Shonghal Apr08. 2,508 uits
Stonghal Va8 3,762units
Shonghal 08, 3,765 unis
Shonghal 1008 3,798 units
Shanghai  Aug08 3,758 units
Shonghal Sep08 3,753 uits
Shonghal 0ct08. 3,75 unis
Shonghal Nov-0s 3,785 unis

Shanghal  Decds 3,510 units






OPS/4740cover.jpg
IBM. WebSphere.

IBMILOG ODM Enterprise
and Data Integration

“ Learnabout ODM Enterprise integration
with IBM InfoSphere and Cognos BI

Follow the optimization scenario
for the Supply Demand model

Understand 0DM
Enterprise integrations

Amtul Aziz
Shelley L. Crayon
Toannis Gamvros
Vasfi Gucer
Joseph J Lee
Martin Shell

Redpaper





OPS/images/ProductionsTableDefinition.gif
5 PRODUCTIONS T proocrs
FK_O_PLANTS < PLANT : VARCHAR(256) [FK]
< PRODUCT : VARCHAR(256) [Fi] |~
| HONTH : VARCHAR(256) [FK] |
8 VALUE : INTEGER
(_2_MONTHS
S pLanTs £ MONTHS 9 PRODUCTS
= NAE 7 NAE & NAvE
T 2 TYPE_NAME (]

£ QUARTER NAME [

2 MATURITY_NAVE [F]

2 PRICE _LEVEL_ NAVE [






OPS/images/ProductionandOtherTables.gif
5 MONTHS
& NAME

EPLANTS 51 PRODUCTS.

[ TYPENAME[FK] |
2 MATURITY_NAME [F]

1D
{2 QUARTER_NAME [FK] 2 PRICE_LEVEL_ NAME [FK]






OPS/images/ValueColumn.gif
| Length | Scale | NotNul | Generated | Defe
o o






OPS/images/AddNewTable.gif





OPS/images/DataDiagramEditorBlank.gif
&






OPS/images/4740ch03.07.1.04.jpg






OPS/images/DefiningODME_STG.gif
e —— eS|

Connection Parameters
‘Select the database manager, JDBC driver, and required comection parameters.

Connectin identification
[Juse defauit naming convention

Connection Name: | ODVE_STAGING]

Selecta database manager: /DM Enterprise DB2/IDBC Default

Optional |
ODME_STG
Sdbezdb2://9.42.171. 125:5000 /ODVE STG






OPS/images/4740ch03.07.1.02.jpg





OPS/images/4740ch03.07.1.01.jpg





OPS/images/FMviewPostImport.gif
(ODME_DEMO * - Framework Manager [_[CIx]
Fie Edt Vew Projct Repostory Actons Tods Help
REE IR - =R
| <mBack =brorward | § F [[Proiect > Model
[Prfect Viewet OX| &= explorer | % Disgram | [[] Dimension ap
=@ Priect
= [ Model F3
upply Demand Analysic P
@ DataSurces Cenand
(B9 Parameter Maps el
5@ Packages
Supply Demand Analysic
&8 ooy v [ Propettes ox)

Properties | Langusoe

Name Model
Description

Last Changed
Last Changed By
Model Comments
Screen Tip

200103217 00:00:00






OPS/images/4740ch05.09.1.12.jpg
Seect e ocston
& 18 Cogron 10 Cortent Sre
Eodrlocaton e Cortert S

I~ rable modelversonng






OPS/images/4740ch05.09.1.10.jpg





OPS/images/4740addm.10.1.2.jpg





OPS/images/4740ch02.06.1.7.jpg
fumn e 2nop ey soun D o
S Gt R s B0 B sosarse)
e e || R ebws) || ] Sown i veousts)
e o | o e oot BRI e
P S e

§n oty e ey

i e | | R a0 - oo

R T e o)






OPS/images/4740ch02.06.1.6.jpg
e
s o)
e s

mommmss o & aserion
900 UBUAS) 3T | |4 900 VASGUSCEAI ) | | R0 Ve 56 )
SRAR WSEER) IMNR WCLER IERR USLER

o | [ Foeonmnes | [ mpeorie B
ook RS | |tk AN e v e Coun
e e

mooiers e
TR e oo Bk
£ e e e m) LT —r—

T e Ve

S s Soawes T mous
SRCOCT - ARGURCE (3] |4 00T URGRSCNIR] | |4 PICOUET VARBURCEIN] | | T VasouaEe ]
RO Mataro 18] || 3 M hosa el )| || 3 AT AUt ] || 4 MneT. st 1)
Tl e Bl RS |3 e v ) ()| e i) )

mors |

e sy |

‘o socier cwscinEs emecicron T e cosTs | | EEANT MORT_CkCITES
AT VGRS || AT U] |4 AT VGRS ] | | U ]
R M e e S M e e






OPS/images/4740ch02.06.1.5.jpg
mvews
& e vwCa)

& e e e |

EGOUAE WOHTE AT |

AR X R AR A XX
[ RGOS s
RO ORI ool VARSI T VR
|3 st - uaou) ) | MARSET - VARGURESS) ] ‘; MARKET : VARGHARS8) ]
R o e )
NTEGR VALLE | NTEGR.

|
v - 1
L ATAITY W VRORCS6) 4]

& RS VR NV VOMR) )

L R X

A__A

BT WO
RO VG

s gt | |3 s o
e e e

h%"—i’:.f‘iﬂ;"?%‘}!:—mmw

PRODLCT  ARG80%6) ]
[

PN FROOXT o5

PN VRG] |

FRO0LCT : ARCUASE) )
i )






OPS/images/4740addm.10.1.1.jpg





OPS/images/4740ch02.06.1.4.jpg





OPS/images/4740ch02.06.1.3.jpg





OPS/cover.xhtml


   

      [image: Cover image]

    


  

OPS/images/4740ch02.06.1.2.jpg





OPS/images/4740ch02.06.1.1.jpg





OPS/images/AllocationTableDefinition.gif
[ MARKETS.
3 NAME
. REGION_NAVE [FK]

FKL1_MARKETS.

[ PRODUCTS [ ALLOCATIONS

& NAME +
2 TYPE_NAME (]

£ MATURITY_NAVE [F)
£ PRICE_LEVEL_NAME [FK]

5 PRODUCT : VARCHAR(256) [FK]

FK_0_PRODUCTS

I MONTHS
& NAME

)
{2 QUARTER_NAME [FK]






OPS/images/4740ch01.05.1.1.jpg





OPS/images/ScenarioComparison.gif
ALLOCATION

50,000

2007 FEB2007 MAR2007
MONTH

SCENARIO
Easeline

5 Limit Toal Procuction Cost
B Easeline - 6 months

EXECUTED SALES

60,000]

2007

2007
36N2007 | FEB2007  MARZOD?
Baseline Us | MARKETALLOCATION 31,878 32,235
EXECUTED SALES /%4 3,141
China MARKET ALLOCATION 11,382 11,249
EXECUTED SALES 1268 12,677
Limit Total Production Cost S MARKET ALLOCATION 30,786 31,374
EXECUTED SALES man msR
China. MARKET ALLOCATION | 10,906 10,548
EXECUTED SALES 12,467 12,327
Baseline - 6 months Us  MARKETALLOCATION 32,46 32,760
EXECUTED SALES 4251 33,495
China MARKET ALLOCATION | 11,333 11,165
EXECUTED SALES 1,879 11,578

FEB2007
MONTH

31815
3,225
11,291
12,85
e
X
11,123
12,474
2,361
272
11,186
1641

MAR2007

SCENARIO
Easeline

5 Limit Toal Procuction Cost
B Easeline - 6 months






OPS/images/DemandAllocation.gif
ALLOCATION

24,000)

20,000]

16,000|

12,000|

5000

4,000]

JANZ007 FEB2007 MARZ007 APRZ0D7 MAY2007

MONTH

DEMAND vs. ALLOCATION
8 INPUT DEMAND PRODUCT
5 MARKET ALLOCATION
48 DEMAND DEVIATION

aLLOCATION

Argentina 6265
Vitary.
Chna 6265
Vitary.
Tty ezes
Vitary.
Span 6265
Vitary.
us 6255
vitary.

2121
13
1526
1,085
476
1162
E
97
4202
3,801

1,93
259
1381
924
8
1022
a2
25
4599
3948

2007

JN2007 | FEB2007 | MARZOD7

2,002
28
1484
o959
462
1,106
a7
39
4725
357

APRZ007
0
o
S04
o
126
o
118

o
1431
o

Miav2007
7
o
39
o
154
o
1
o
1575
o





OPS/images/SingleMonthProduction.gif
PhaseOut

Established

PRODUCT MATURITY LEVEL

New Introducion

PLANT
Bucarest
W Dalas
 Housion
B Los Angeles
Medao
B shanghai
 Toledo

PRODUCTION

Bucarest

Dalas

Houston

Los Angeles

Mexico

shanghai

Phase-Out
New Introduction
Establshed
Phase-Ot
New Introduction
Establshed
Phase-Ot
New Introduction
Establshed
Phase-Ot
New Introduction
Phase-Ot
New Introduction
Establshed
Phase-Ot
New Introduction
Establshed

2007
Janz007

959
2128
250
1,064
S04
210
EE
1127
2,408
1,246
1,94
E
EN
7
1,806
S04
2,954





OPS/images/AvailableDataSources.gif
Metadata Wizard - Select Data Source.

oY,

b Cone | ok =






OPS/images/4740ch05.09.1.08.jpg
E o

The e Dt S e cesfly et a dotasurce s s cormtion i the 1 Cognos 8 srver

ose






OPS/images/DataSourceServerSignon.gif
it the parsmeters to buld an T6M Infosphers Warehouse cubing services (XMLA) connection strng.

Server URL:
[servername. ibmeognos. com:9417/BMCogrosCs.

T~ Open S5L connection

signon
Select whther  user ID and passward i required n the connection string and, f so, whether to create a signan.
¥ UserIo
¥ Password

[V Create a signon that the Everyone oroup can use:
User ID:

[username

Confirm password:

Testing

Test the connection






OPS/images/SelectDataSourceType.gif
Specify the parameters for the connecton of tis new dats source, The name of the data source is used to set the name
of the connecion,

Type:
IBM InfoSphere Warehouse cubing services (MMLA) v]

Isolation level:
@ Use the default abject gateway &
€ speciy a value:

Cursor stabilty

Cancel <Back | | Next> Firish






OPS/images/CubingServicesDataSource.gif
Specify a name and description - New Data Source wizard

Specify 3 name and Iocation for this entry. You can slso speciy a description and screen .

Nam
[oowE pe]

Description:

Screen tip:

Location:
Directory > Cognos

Cancel <Back | | Next> Firish






OPS/images/FinishDialog.gif
Publish

izard

You have successfuly published the package o the ollwing location:
Fubic Folders > DM > Supply Demanc Analysis

Doyou went
Bl ths vizad

© Publish another package

The fallowing groups have adiistator access o the package:

[Report Admiististors Ditectoy > Cognos]

Metics Acmiistators Diectory > Cogros]
[PowerPlay Admiristators [Diectory > Cogros]
Controler Adrinistators Diectoy > Cognos]
[Planing Rights Adriistators Directary > Cognos]

LourchIBM Cogros 8
Heb Bk Sance
YA






OPS/images/SelectMetadataSource.gif
34') 1]

=

58 M Cognos  bodel
2 1BM Cognos Architect [*
35 8M Cogros Inpomptu
e M CogrosDecisnsi
8 M Cogres 8 Data Mar

oM Metadaa Souces
Thid Paty Metacats S

)
(aml)

veam (s
nages ()

Help

Cancel <Back. Erish






OPS/images/CrossTab.gif
<#SCENARIO
DESCRIPTION#>

<#SCENARIO
DESCRIPTION#>

<HMARKET#>

<HMARKET#>

<HMARKET#>

<HMARKET#>

<AMARKET
ALLOCATION#>

<HEXECUTED
SALES#>
<AMARKET
ALLOCATION#>
<HEXECUTED
SALES#>
<AMARKET
ALLOCATION#>
<HEXECUTED
SALES#>
<AMARKET
ALLOCATION#>

<HEXECUTED
SALESH>

<#VEAR#>

<MONTH NLMBER >

<HNONTHE> | <#HONTHE>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<MONTH NLMBER >

<HNONTHE> | <#HONTHE>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<#VEAR#>

<MONTH NLMBER >

<#MONTHE>
<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<#MONTHE>
<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<MONTH NLMBER >

<#MONTHE>
<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<#MONTHE>
<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>

<r1zaee>





OPS/images/IBMCognosArch.gif
Repository

Client Query Tools
Web Browser

Access Tier

Data Access

O

Content tore

[infoSphere Warehouse

Data Tier

Cube Server






OPS/images/4740ch05.09.1.13.jpg
Uss s | Admebsos Acoms |
Spocty e pmicins o ko, Trss s ey vt
iy

Selecte v e il b sl o e s package o ciele epet.

Heb | <Back [ New> Caneel






OPS/images/4740ch05.09.1.02.jpg





OPS/images/OptionsDialog.gif
' Extemalzed query subjects

T~ Generate the fles for extemalized query subjects

Netuork focation
I ~

7 iy e package beaie publifing
Clck Publsh (o publish your package.






OPS/images/4740ch01.05.1.5.jpg
Optimization Server

Windows Server 2008 Server SP 2 Database Server
'Dual 2.66GHz processars Windows Server 2008 Server SP 2
50.GB RAM Dual 266GHz processors.
1BM ILOG ODM Enterprise 3.4.02. 50,68 RAM
‘WebSphere Applcation Server 7.0 InfoSphere Warehouse 9.7

Reporting Server
Windows Server 2008 Server SP 2
Dual 2686GHz processors.
50.GB RAM

- Cognos B1 10






OPS/images/4740ch05.09.1.01.jpg





OPS/images/Inventory.gif
INVENTORY

20 PRODUCT
B Boulerard
B KingTwin

24 & 51200

20

160

120

&

40

0
JANZ007 FEB2007 MARZ007 APR2007 MAY2007 JUN2007 JUL2007
MONTH

INVENTORY

Janz007
INVENTORY | Us | Bodevard 252
KingTwin 108
stz 7

FEB2007
234
7
7

2007

MARZOD7 | APR2D07 | MAY2D07 | JUN20OT

2
7
153

7
%
135

126
7
%

7
*
£





OPS/images/4740ch01.05.1.4.jpg
End-user

a
!

Bu smess Analyst
~votva i e devaopment crce
~Ensursoverall apicaton qualy ;
- Develop and execute QA testing N &E;"L’:;::;’::;umm
Application QA a/ \
Op(muzauon Expert S Dmbw o
(OR)

 Anaiye business constrainé -t agaton
Deveip optimizaion mode ol customization

~Tune, debug, and test optimization model ~Roporting






OPS/images/4740ch01.05.1.3.jpg
ODM Entarprise Data Intagration Scenario






OPS/images/MarketAllocationChart.gif
[}

Defaul meastre (y-2ds Seres:
<HARKET ALLOCATION> B scensmuo oescrrions>
o A~

scenaRI0
o
e abe abec abc

s tes:

£ vonm

4 auLocation

Coteqories (x-axis

<#[a]monTHe>

[
<#[v]vEnre>
<MONTH NLIVEER > <MONTH NLIVEER >
<#[AlMONTH#> | <FMONTHE> | <#MONTHES  <#MONTHE>
<HSCENARIO DESCRIPTION#> | <#UARKETH> | <HMARKET ALLOCATION#S | <#IZ34#>  <#I2i#>  <#123t>  <#12oie>
<HEXECUTED SALES#> <HIZIS HIZE <PIZIES <HIZE>
SHVARKET#> | <PWARKETALLOCATIONS> <#I2id>  <#1234#>  <#IZ3#>  <#12348>
<HEXECUTED SALES#> <HIZIS HIZE <PIZIES <HIZE>
<HSCENARIODESCRIPTION#> <#URKETH> <#MARKETALLOCATIONS> <#IZ3#>  <#I2i#>  <#123t#>  <#12sie>
<HEXECUTED SALES#> <HIZIS HIZE <PIZIES <HIZE>
SHVARKET#> | <PWARKETALLOCATIONS> <#I2id>  <#1234#>  <#IZ3#>  <#12348>

<#EXECUTED SALES#> <#1ZME>  <HIZME>  <HIZME>  <#IZME>

<HYERRE>

<MONTH NLMEER >

<#MONTHE>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#12348>

<#MONTHE>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#12348>

<MONTH NLMEER >

<#MONTHE>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#12348>

<#MONTHE>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#1zaee>
<#12348>





OPS/images/4740ch01.05.1.2.jpg





OPS/images/OptimizationCompareReport.gif
[}

[}

Default measure (y-2) Seres Default measure (y-2) Seres
HARKET ALLOCATION> B pscenmmuopescrpmions> || [ EEUTED LS B scensmuo oescrrions>
o "N o oA
scenaRIO scenaRIO
o o
e dbc b s e dbc b s
S s S s
& vonm & movm
4 auLocation Hd EXECUTED SALES
Categores (o Categores (o
<#[almonmie> <#[almonmie>
[
<#[]venne> <#ERRE>
<HONTH NLMEER > <HONTH NLMEER > <HONTH NLMEER > <HONTH NLMEER >
<#[a]MONTHE> | <HNONTHE> <#MONTHES | <#MONTH#> <EMONTHES <HVONTHE> <HHONTHES <EMONTHE>
<HSCENARIODESCRIPTION#> | <#MARKETE> | HVARKETALLOCATIONS> | <#12048>  <#I234#>  <#1234#>  <H2M#>  <#I23>  <HI2ME>  <#1234>  <HIZAE>
<HEVECUTED SALES#> HIZME> <KD <HIZNE>  <ALZHE>  <HIZNE>  HLZME> <O <HIZHE>
CHBRIETH> | <HVARKETALOCATIONS>  <#IZi#>  <#12#>  <#IZ#>  <HIZME> <AL <HIZME>  <IZME>  <HIZNE>
<HEVECUTED SALES#> HIZME> <KD <HIZNE>  <ALZHE>  <HIZNE>  HLZME> <O <HIZHE>
<HSCENARIODESCRIPTION#> <#MARKETE> <HVARKETALOCATION®> <#IZME>  <#IZ3F>  <#I03#>  <HOIE>  <#03>  <HI2ME>  <#1234>  <HIZE>
<HEVECUTED SALES#> HIZME> <KD <HIZNE>  <ALZHE>  <HIZNE>  HLZME> <O <HIZHE>
CHBRIETH> | <HVARKETALOCATIONS>  <#IZi#>  <#12#>  <#IZ#>  <HIZME> <AL <HIZME>  <IZME>  <HIZNE>
<HEXECUTED SALES#> CHIZIES  <HIZIES  <HIZIES | <FIZMES <FI2ME>  <PIZHE>  <#IZ3E>  <#IZ3E>





OPS/images/ODMRepository.gif
3 =deployment prod.odmds &3 =0

| ODMRepostory | Optimization Servr | Datasources | Additonsl JRs and Resources | Deployment |
O single-user mode -use the default database

Database Location:

(@ Multi-user mode - use a server database

T - [P =
e 500 et (830
[use defauit values.
— E==
i
-






OPS/images/SelectJavaApplication.gif
S Select Java Application

Select type (? = any character, * = any String, TZ = TmeZone): -

Mathing items:

@ - com jdesoft.grid

@ Audtorlnstaller - saf.runtine. profie.uti

@ BasicFolderChooserlconsFactory - com.jdesoft.plaf.basic

G BigDecmaliathUtis - com.jcesoftutis:

@ BineryPListParser - com jesoft paf.aqua

@ binder - com.bm.db2.jcc:sa

@ caladator - com.idesoft.swina

il m ]

3 log.oplocm.service

@ o J (e ]






OPS/images/ODME_STG_Datasource.gif
'ODM Repository || Optimization Server | Datasources | Addtional JARs and Resources | Deployment |

@ Database Connections.
5@ Dotasources
B csvries
[} ODME STAGING DB (Defauit)

Datasource name: | ODME STAGING DB

Desaripton: ‘ODIE Staging Database Datasource

his datasource can be used to create a new modified scenario
This datasource can be used to replace data n 3 scenario

Choose Database Connecton: | ODVE_STAGING

Updated Tables
ODM Table 5QL Query

MARKETS 'SELECT NAVE REGION_NAVE FROM ODVE STG.MARKETS
PRODUCTS

PLANTS s

YEARS ‘SELECT NAME FROM ODVE_STG.YEARS

QuARTERS 'SELECT NAVE, YEAR_NAME FROM ODME STG.QUARTERS

DEMADS
MARGINAL PROFITS
INITIAL_INVENTORIES
SaLEs

PARAMETERS

PLANT PRODUCT CA...
PRODUCT_TYPES
PRODUCT_MATLRITIES

REGIONS
MONTHS

PLANT_MONTH_CAPA...

PLANT_PRODUCT_CO...

PRODUCT PRICE LEV...

'SELECT PLANT,MONTH, VALUE FROM ODME _STG.PLANT_MONTH_CAPACITIES
'SELECT PRODUCT, MARKET, MONTH, VALUE FROM ODME_STG.DEMANDS

'SELECT PRODUCT, MARKET,MONTH, VALUE FROM ODME STG.MARGINAL PROFTS
'SELECT PRODUCT, MARKET,VALUE FROM ODME_STG.INFTIAL_INVENTORIES
'SELECT PRODUCT, MARKET,MONTH, VALUE FROM ODME_STG SALES

'SELECT N_MONTHS_PLANNED FROM ODVE_STG.PARAMETERS

'SELECT PLANT,PRODUCT, VALUE FROM ODVE_STG.PLANT_PRODUCT_ COSTS
'SELECT PLANT,PRODUCT,VALUE FROM ODVE STG.PLANT_PRODUCT_CAPACITIES
'SELECT NAME FROM ODVE_STG.PRODUCT_TYPES

'SELECT NAME FROM ODVE_STG.PRODUCT_MATURITIES

'SELECT NAME FROM ODVE_STG PRODUCT_PRICE_LEVELS

'SELECT NAME FROM ODVE_STG REGION

'SELECT NAVE,ID, QUARTER_NAME FROM ODME_STG.MONTHS






OPS/images/ApplicationDeployment.gif
(ODM Enterprise Projects 53 E % ¥ T O[3 deployment_dev.odmds 52 =0

=83 TsOMotorBkeCompany | ODM Repository | Optimization Server | Datasources | Additional JARs and Resources | Deployment
2 datamodel odmce For the ODM applcation to be executed by the ODM Stucio, i applatin fles must be package nto o fle (the DI
G views.odmvn appication) and the additonal JAR fies must be copied to the same irectory as thisf. Enter the ODM application
=63 peployments irectory and fe name. When ready, ress Deploy. . o depioy he appicaton.
D) deployment dev.odnds To drectory: | Ci¥Documents and Settings Adninistrator workspace\{TSOMotorBikeCompany deploy | (Bronse...]
D deployment_prod.ocinds
3 Solve Process Coniquaton (rSOotorSkeCony] | Wit fename: | ITSOMotorBikeCompany.odmepp.

& ITSOMotorBkeCompany_data [JOpen the destination directory in Windows Explorer after deployment.
& ITsomotorskeConpany sava
B9 ITSOMotorBikeCompany opl |

Clck to deploy the ODM appication using these deployment settings

0. Clckto undeploy the spplicaton from the corfigured optimization server

Note: End-users must install the ODM Studio to execute the ODM application.





OPS/images/4740ch03.07.1.20.jpg





OPS/images/4740ch03.07.1.19.jpg





OPS/images/Rule_Template.gif
[3) Maintenance Rules

Actve | Priority
Pl Hon
3 <unit_name>> must be offfor atleast <periods> periods betueen periods <period1> and <period2>






OPS/images/4740ch04.08.1.08.jpg
s
e
HE IOt SommiGAsTes






OPS/images/Goals_Screen.gif
& Goals | 4 x
Goalare Vot ‘nportance Foctar_| Corsiraned
roduction Cost. $7811217.50
rginal Profit $1000284178.00

|Supply-Demand Deviation 197,657

Nme [ Nme [

Constraints Production Cost © productancost seims(a
rain max to [=-for <<'Bucarest™> <"2005"> 106> $28302.00
rain min to for <Feb-07"> '$10600.00

ith priority ifor <"Jan-07"> $10600.00|

Bound Searches for <'Mar-07"> $7102.00,

-bound for <<"Bucarest™> <"3005"> 109> $27468.00
-bound for <<Bucarest™> <"6005"> 113> $85089.00
Ignoring priorities under Ignored for <<'Bucarest™> <"676RS"> 130.5> $59508.00
for <<'Bucarest™> <"9005"> 134.5> $39543.00
for <<Bucarest™> <"9295"> 138> $110538.00
for <<'Bucarest™> <"996RS™> 151.5> $7878.00
for <<'Bucarest™> <"9965"> 147> $19404.00
for <<"Bucarest™> <'Bandit 1200"> 206> $124218.00
for <<"Bucarest™> <'Bandit 12005"> 212.5> $19550.00
for <<"Bucarest™> <'Boulevard™> 168> $77616.00
for <<'Bucarest™> <"CRS550"> 235.5> $46629.00
for <<'Bucarest™> <"CRX600"> 240.5> $173881.50
for <<Bucarest™> <"Enduro 350> 213.5> $141550.50
for <<"Bucarest™> <"Enduro 450> 223> $55750.00
for <<Bucarest™> <"Enduro 550> 226.5> $131143.50
for <<Bucarest™> <’XingTwin"> 172> $98040.00
for <<Bucarest™> <'MegaTwin"> 175.5> $85819.50
for <<"Bucarest™> <'RoadLiner"> 160> $160.00
for <<'Bucarest™> <’ST1200"> 189.5> $115974.00
for <<"Bucarest™> <'Victory"> 162.5> $133575.00
for <<'Dallas™> <"2005"> 103> $23484.00
for <<'Dallas™> <"3005"> 111> $111.00
for <<Dallas™> <'676RS™> 128> $13824.00
~

< Dallas™> <E7ES™ 123>

$90036.00 /]
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