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About This Guide
This section introduces you to the cancer Bench-To-Bedside (caB2B) Administrative Module. Topics in this section include:
· Purpose 
· Typical User 
· Topics Covered 
· Text Conventions Used 

Purpose
This manual provides the details of how to use cancer Bench-To-Bedside (caB2B XE "caB2B" \b ) Administrative Module to set up, configure, and manage the Client Application and Web Application.
All the chapters in this administration manual XE "admin manual"  begin with an introductory statement followed by a list of topics included in that chapter.

Typical User
This guide is designed for the administrators of caBench-To-Bedside (caB2B XE "caB2B" \b ) application, who will configure and manage the caB2B applications. Administrator should have knowledge of bioinformatics that will be helpful to understand various caBIG® applications and their models. Administrator should have an understanding of classes and attributes present in a domain (UML) model. Based on the knowledge, administrator will create useful queries for the novice end users who do not have knowledge of UML model, caGrid etc.  
Administrator should have intermediate knowledge of computers. For activities like creating multi-model category, knowledge of Extensible Markup Language (XML) and basic knowledge of executing commands is desired.
Topics Covered

· “Chapter 1: Introduction” gives brief introduction to application
· “Chapter 2: Load Models” describes process of loading caDSR metadata
· “Chapter 3: Define Model Groups” describes creation of model groups
· “Chapter 4: Service Instances” describes how to configure service instances 
· “Chapter 5: Create Category” describes process of category creation
· “Chapter 6: Curate" Curate Paths
” describes how paths are curated and their use
· “Chapter 7: Inter Model Joins” describes how to connect two applications
· “Chapter 8: Multi-model Category” describes process of multi-model category creation
Text Conventions Used

This section explains conventions used in this guide. The various typefaces represent interface components, keyboard shortcuts, toolbar buttons, dialog box options, and text that you type.
	Convention
	Description
	Example

	Bold
	Highlights names of option buttons, check boxes, drop-down menus, menu commands, command buttons, or icons
	Click Search.

	URL
	Indicates a Web address
	http://domain.com

	Text in Small Caps
	Indicates a keyboard shortcut
	Press Enter.

	text in Small Caps + text in Small Caps
	Indicates keys that are pressed simultaneously
	Press Shift + Ctrl

	Italics
	Highlights references to other documents, sections, figures, and tables
	See Figure 4.5.

	Italic boldface monospace type
	Represents text that you type
	In the New Subset text box, enter Proprietary Proteins.

	{  }
	Surrounds replaceable items
	Replace {last name, first name} with the Principal Investigator’s name.

	[image: image2.emf] 


	Indicates information of particular interest
	[image: image3.emf] 


Administrator can create a new category. 



	

	Indicates that you should be particularly aware of the information provided
	


Chapter 1 Introduction

This chapter explains the scope and function of the cancer Bench-To-Bedside (caB2B XE "caB2B" \b ) Administrative Module. It explains how the caB2B Administrative Module helps in the configuring and setting up of the caB2B Client Application and the Web Application. 
This chapter contains the following topics: 
· Introduction to Administrative Module

· Starting the caB2B XE "caB2B" \b  Administrative Module

Introduction to  XE "caB2B" \b Administrative Module
cancer Bench-to-Bedside (caB2B)  XE "caB2B" 

 XE "caBench-to-Bedside" \t "See caB2B" is an application that leverages caBIG® tools in a user-friendly graphical user interface (GUI). caB2B is a tool that provides a platform for querying all caBIG tools. Before launching the caB2B Client Application and Web Application, the administrator should configure it for the users. S/he should load models from cancer Data Standards Repository (caDSR), create useful categories, curate the paths between the classes, create intermodel joins, and define multi-model categories. These customized categories and curated paths make the application easier for the end users.
The Administrative Module is a web-based application used to carry out the following tasks: XE "caB2B" 
· Load new models from the caDSR XE "caDSR" 
Administrator load models present in the cancer Data Standards Repository (caDSR XE "caDSR" ). Once the model XE "model"  is loaded, its metadata would be available for query.

· Define defaults for services XE "service instances"  to be used 

· Define Model groups
To avoid complexity of UML models like their specific names, different versions etc from end users, administrator defines model group using one or more models. Web Application users can access the data from the available models in model group.

· Define the categories to be queried
Administrator defines categories by combining multiple classes from the domain model XE "model" , to make the task of querying easier for the end-user

· Curate XE "Curate"  path between categories XE "categories" \t "See category"  
By default, there are several paths available between two categories. From these paths, the administrator can select only those paths that are useful for the end-user.

· Define Inter model XE "model"  joins
Administrator makes two models interoperable by defining a bridge between those using classes having common data element or manually specifying the joining attributes. 
· Define Multi-model Category

Administrator creates multi-model category using different applications that store same kind of data. This category helps in querying across multiple applications or different versions of the same applications.  

 XE "Login" Starting the caB2B XE "caB2B" \b  Administrative Module
You or your technical staff can install the application following the instructions provided in the caB2B Installation Manual. After installing the application, you can access the URL mentioned in the installation manual and access the caB2B administrative module for configuring Client Application and Web Application. To know more about how these modules are connected to each other refer to the caB2B Installation Manual.   
When you access the URL for the Administrative Module the system navigates to the login page XE "Login Page"  of the Administrative Module, as shown below in Figure 1.1.
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Figure 1.1. caB2B Administrative Module Login Page
You require a User Name XE "User Name"  and Password XE "Password"  to log into the Administrative Module. You can get the login details from your caB2B installation owner. Once you log into the Administrative Module, you see the Administrative Module’s home page XE "Home Page"  shown below in Figure 1.2.
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Figure 1.2. caB2B Administrative Module Home Page
Chapter 2 Load Models
This chapter describes details of how to load models.  XE "caB2B" \b  It contains the following topics:
· Introduction to Load Models
· Steps to Load Model
· Using Loaded Models 

 XE "Query Wizard" Introduction to Load Models
The Load Models functionality allows you to load models from the cancer Data Standards Repository XE "cancer Data Standards Repository" \t "See caDSR"  (caDSR XE "caDSR" ) into caB2B XE "caB2B" \b  Metadata Repository XE "Metadata Repository" \t "See MDR"  (MDR XE "MDR" ). The caDSR is the central caBIG® repository used to store various models.
This functionality fetches all the models available in the caDSR XE "caDSR"  and lets you load selected model XE "model"  into the caB2B XE "caB2B" \b  MDR XE "MDR" . Once you load a model into the caB2B MDR, the Client and the Web Application users can query the model. For example, loading the caArray model will enable end user to query for caArray classes like Sample, Experiment etc with attributes like Experiment Title and Sample Name. 
What is a Model? 
A model XE "model"  refers to a domain model (also known as a UML Model XE "UML Model" \t "See Domain Model" ). A domain model is a conceptual model of a system that describes the various entities XE "entities" \t "See categories"  (along with their properties) involved in that system and the relationships between them. Thus, a model is a blueprint of the data stored in the system. For example, the domain model for caTissue service will have metadata regarding categories like participant with attributes first name, last name, gender etc.
What is Metadata Repository?
The Metadata Repository (MDR XE "MDR" ) stores the metadata used by caB2B. It consists of many models. Metadata of each model  XE "model"  includes its domain objects, their properties, semantic annotations like Common Data Elements XE "Common Data Elements" \t "See CDE"  (CDEs) and permissible values. The MDR XE "MDR"  also contains all possible paths between each pair of entities. The caB2B XE "caB2B" \b  server pre-calculates the paths between all pairs of entities in the model XE "model"  and stores them in the MDR. 
Steps to Load Models
1. On the Search Data menu, click Load Models.
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Figure 2.1. Search Data menu
2. The Load Model page opens, showing all available models in the caDSR XE "caDSR" , which have not been loaded in the caB2B XE "caB2B" \b  MDR XE "MDR"  yet.
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Figure 2.2. Load Models Page
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	Models that are already present in MDR XE "MDR"  are not visible on Load Models page 


3. To search for a model of your interest, enter a search string in the Search For box and click Search XE "model" . If the search string is present in the model description, select the Include Description check box 
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Figure 2.3. Search for Models 

4. Select the desired models XE "model"  from the visible models and click Load Model to start loading it. You can select more than one model to load them all. 
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Figure 2.4. Click Load Model to load a model
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	To navigate back to view all matching models in the search result click Show All Models.


5. You will see a History page that shows progress of models you selected for loading.
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Figure 2.5. Model loading in progress
6. You can view the status once the loading is complete
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Figure 2.6. Load Model History
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	You cannot remove a loaded model


In case, a particular model fails to load, you can view the reason by clicking Show Details link. Model loading generally fails due to the following reasons:

1. The model retrieved from caDSR is structurally incorrect, i.e. parser is unable to parse the model
2. The model retrieved from caDSR is empty, i.e. it does not have any entities.
Using Loaded Models

Once you load models, the users of Client Application and Web Application can use it. The Client Application user can view the models, by clicking the My Settings link on the home page. (Refer to caB2B Client Application End User manual).
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Figure 2.7. My Settings window showing the available models 

The Web Application will not see the models but they will see the model groups (refer to Define Model Groups) created for these models. These model groups are visible in the What type of data do you wish to search for? dropdown in the Web Application.
Chapter 3 Define Model Groups

This chapter describes how to define model groups using different models. It contains the following topics: 

· Introduction to Model Groups
· Steps to define Model groups
· Using Model group
Introduction to Model Groups
A model group represents one or more models that hold similar kind of data. They are meant to hide complexity of models like name, versions etc from end users. You can define model groups using any of the models present in caB2B MDR. The Web Application users can see these model groups on home page (Refer to caB2B Web Application Manual).
For example, you can define a model group Biospecimen data to represent models of tissue banking applications like caTissuecore v1.2, caTissueSuite v1.1. Biospecimen data clearly defines that it represents biospecimen data whereas this is not clear with the name caTissue. Therefore, model group creation would help the end user to query the desired data irrespective of the knowledge of model or the data service.
A model group created for a secure data service should also be secure. Secure data service is a service that allows only caGrid-authenticated users to access their data. 

Steps to define Model groups 

1. In the Search data menu, click Define Model Groups.
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Figure 3.1. Define model group 
2.  Enter the Model Group Name and Description. Select Is Secured checkbox, if you are creating a model group for a secure data service, see Figure 3.2. 
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Figure 3.2. Enter the name of model group

3. Select one or more models for which you wish to create the model group.
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Figure 3.3. Select model from list 
4. Click Save Group. You will see a message like below. Click Yes if you want to save another model group. Click No if you do not want to save another model group. 
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Figure 3.4. Model group saved successfully

Using Model group

Once you create a model group, Web Application user will see that in the dropdown What type of data you wish to search for?
As explained in the introduction, the Web Application user can just select the type of data (Biospecimen data, Microarray data etc.) and execute a query without worrying about which application is queried, what is its metadata etc. In addition, user has to sign in before using secure model group.
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Figure 3.5. Select Model group in caB2B Web Application

Chapter 4 Service Instances
This chapter describes how to configure the service instances XE "service instances"  XE "service instances" . It contains the following topics:
· Introduction to Service Instances
· Steps to Configure Service Instances
· Using Service Instances
 XE "Projects" Introduction to Service Instances
Service instances are caGrid-enabled services that returns data based on the query.  XE "model"  Every service instance has a model associated with it that is same as the corresponding domain model stored in caDSR. 
When a model is present in caB2B MDR, you can use service instances functionality to find all active services that understands the particular model. Then you can define default services that will be queried when user does not select any while defining the query. 

	[image: image21.emf] 


	User can override the service instances you have selected by instances s/he wish to query


You can select multiple service instances to query for a model XE "model" . For example, you can configure the Washington University’s and the University of Pittsburgh’s caTissue services to query. We recommend that you should define service instances for each model present in caB2B MDR.
 XE "Experiments:creating"  XE "Creating Experiments" Steps to Configure Service Instances
To configure the service instance XE "configure the service instance" , you must load at least one model XE "model" . After you have loaded model XE "model" (s), follow the steps given below:
7. On the Search Data menu, click Service Instances.
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Figure 4.1. Search Data menu  TC "Figure A.2. <Caption Indent>" \f F \l "1" 
8. The Service Instances page shows all loaded models.
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Figure 4.2. Service Instances Page

9. In the Search For box, enter a search string and click Search. Select the Include Description check box, if the search string is present in the model description.  
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Figure 4.3. Searching a model
10. Click the model name to view its available services.

11. Select/Deselect the available services.
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Figure 4.4. Service Instances currently available for the model
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	Click  Back to navigate back to the Service Instances page without saving any of the instances


12. Click Save Settings. You see a success message if the service is saved. Click Yes in the message window to save another service instance, or click No to exit. 
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Figure 4.5. Success Message
13. You see a failure message if the service is not saved. 
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Figure 4.6. Failure message
Using Service Instances
You can configure the service instances for the Client Application and Web Application. By default, a user would see the administrator-defined settings. User can change the settings from the My Settings link in Client Application home page or during the third step of query (refer to caB2B Client Application End User manual) 

A Client Application user can see the administrator-defined services as selected. 
[image: image29.png]4 My Settings.

search for

caTissue_Core_1_2 Service Instances (10)
Select All Clear All Invert Selection

[m]
[m]
[m]
[m]

Washington Universiy in StLouis
hitps:1128.252.227.21 4:5844 3wsriisenvicesicagrid/CaTissueCore
MD Anderson Cancer Center

hitps:1143.111.261.125:4721 DiwsriisenvicesicagridiCaTissueCore

University of Nebraska Medical Center, Eppley Cancer Center
hitps:1192.198.54.89:47 21 Diwsriisenvicesicagria/CaTissueCore

H.Lee Mofitt Cancer Center
hilps:1206.81.165.52:47 21 Diwsriisenvicesicagrid/CaTissueCore

Holden Comprehensive Cancer Center
hitpsimagnus. eng uiowa.edw.4721 Dwsrisenvicesicagrid/CaTissueCore

hitps:1126.125.196.144:4721 DwsriisenvicesicanridiCaTissueCore

Johns Hopkins Sidney Kimmel Cancer Center
hitps:1162.120.1.211:4721 Diwsriisenvicesicagrid/CaTissueCore

UC Invine Chao Farnily Comprehensive Cancer Center
hitps:fic3pra.s.me.ucl edu:47 21 Dwsriisenvicesicagrid/CaTissueCore

Vanderbiltngram Cancer Center
hitpsficabig.me.vanderbilt edu 844 3wsriisenicesicagrid/CaTissueCore

1222

Show Al

Back Save Settings Admin Settings





Figure 4.7. Administrator-defined service instances 

In Web Application, the services are available in Databases to Search. Users can view the administrator-defined service instances and configure the settings by clicking Databases to Search on home page. 
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Figure 4.8. Administrator-defined service instances in caB2B Web Application
Chapter 5 Create Category
This chapter describes how to create categories. It contains the following topics:

· Introduction to Category
· Introduction to Path

· Steps to Create a Category
· Use of Category
Introduction to Category
A category is a collection of searchable XE "searchable"  attributes from different classes XE "attributes" . You can use a category to search, view, and add data to experiments from Client Application of caB2B. A category can be a combination of several entities or domain objects or classes. For example:
1. Participant XE "Participant" , a domain object in the caTissue Core application, is a class  consisting of the following attributes XE "attributes" :

· Identifier
· First Name
· Last Name
· Gender
· Race

2. Gene Annotation, a domain object in the GeneConnect application, is a class consisting of the following attributes XE "attributes" :
· Entrez Gene ID
· Gene Symbol
· Gene Name
· GenBank Accession Number
· Taxonomy ID
· Chromosome

The classes Participant XE "Participant"  and Gene Annotation in the examples above refer to a single class respectively. You can use Create Category feature to define a category that combine two or more classes, like participant and specimen. You can customize a category to have selected attributes that are useful in queries instead of all attributes from all constituent classes.
For example, an end-user wants to get all participants whose specimens are available. Since specimen availability is not an attribute of the Participant XE "Specimen"  class, you can create a category, in which the specimen-availability attribute from the Specimen class and the attributes XE "attributes"  from the Participant class. 
Introduction to Path XE "Path" 
A path represents list of relationships that connect two classes present in a model. There can be multiple paths connecting two classes. The results of a query differ based on the path you select. Therefore, it is important to choose the right path while creating the category. For example, consider the two entities Specimen XE "Specimen"  and Site (from the caTissue Core application). A Specimen is associated with the Site class in two ways: 
1. Site where the specimen was collected 
2. Site where the specimen is stored

That is, there are two paths between the class Specimen XE "Specimen"  and Site: 1) Through Specimen XE "Specimen"  Collection Group for the collection site, 2) Through Storage Container 

Query example 1: Show all the available specimens collected in Barnes Jewish Hospital. Since you are specifically interested in a particular collection site in this query, you must choose the path through Specimen XE "Specimen"  Collection Group.

Query example 2: Show all the available specimens stored in Barnes Jewish Hospital. Since you are specifically interested in a particular storage site in this query, you must choose the path through Storage Container.

What is an Ambiguity Resolver XE "Ambiguity Resolver" ? XE "Search categories" 
There are certain classes between which multiple paths exist. Depending on the category, you may wish to choose different paths. In such a situation Ambiguity Resolver XE "Ambiguity Resolver"  window appears when you try to connect the two categories. You can select one of the available paths from the Ambiguity Resolver window to connect the two classes.
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Figure 5.1. Ambiguity Resolver XE "Ambiguity Resolver"  window

Steps to Create a Category
1. On the Search Data menu, click Create Category.
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Figure 5.2. Search Data menu
2. The Create Category page appears, showing three tabs: Category Information, Create Category, and Attribute Order.
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Figure 5.3. Category Creation process
3. In the Category Information tab, specify the Category Title and an optional Category Description. Then click Next>>
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Figure 5.4. Category Information tab
4. In the Create Category tab, perform the following steps:
a. Enter a search string and click Search.
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Figure 5.5. Searching for metadata
	[image: image36.emf] 


	Choose the Advanced Search XE "Advanced Search"  option to refine your search results. To know more about the advanced search options, refer to Appendix A - Advanced Search.


b. In the Search Results, click the class you want to use. The Available Attributes list shows the attributes from the class.
c. In the Available Attributes list, select the attributes XE "attributes"  you want in the category (To select multiple attributes, hold down the CTRL key while selecting the attributes). Click Add to add the attributes XE "attributes"  to Selected Attributes list.
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Figure 5.6. The Entity Panel
	[image: image38.emf] 


	In the Selected Attributes list, select the attributes XE "attributes"  to remove from the category. Click Remove to remove the attributes from the category.


d. Click Add to DAG to add the category to DiAGrammatic View XE "DiAGrammatic View" \t "See DAG" .
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Figure 5.7. The DAG Panel
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	The DiAGrammatic View (DAG) panel is similar to a canvas where all the classes XE "classes"  in a category appear in the form of nodes. Application adds a yellow node for each class that you add. As you continue to add classes, application adds corresponding node to the DAG view.


e. Repeat the steps (a) to (d) to add more classes. Clicking the arrow [image: image41.png]


  gives options to Edit or Delete the class added to DAG. After adding all the classes, the DAG will look similar to the figure below.
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Figure 5.8. Diagrammatic View
f. Click Manual Connect XE "Manual Connect" 

 XE "Manual Connect"  to connect the classes. If multiple paths exist between the classes, then you have to select a path from the Ambiguity Resolver XE "Ambiguity Resolver"  window (see Figure 5.1).
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Figure 5.9. DAG with nodes connected
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	Click Auto Connect to connect the classes when a curated path exists(see Use of the Curated Path)


g. Once all classes are connected, click Next to navigate to the Attribute Order tab.
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Figure 5.10. Four nodes connected in DAG
5. The Attribute Order tab displays all the attributes added to the category XE "attributes" . You can change the display label. Click Finish to save the category.
[image: image46.png]Create Category

Dertay Lo e
ParclpantGencer
ParilpantLastName
Pariclpant st Name
e
Specimen Actiy Staus
Specimen Labe!





Figure 5.11. Attribute Order tab
6. A success message appears on successful category creation. Click Yes in the message to create a new category, or click No to exit.
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Figure 5.12. Success Message
7. An error message appears if the category creation fails.
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Figure 5.13. Failure Message

Category Creation Rules XE "Category Creation Rules" 
As you go on connecting classes in DAG, you will find that you are building a graph XE "graph"  (refer to http://en.wikipedia.org/wiki/Graph_(mathematics) for more details). The graph of your category should have single root i.e. the graph should be a tree (refer to http://en.wikipedia.org/wiki/Tree_(graph_theory) for more details) 
For example, while creating the above category, there are two ways in which you can connect the classes.
Set-1:

· Participant>Collection protocol registration

· Collection protocol registration >Specimen collection group

· Specimen collection group>Specimen
Set-2:
· Participant>Collection protocol registration

· Specimen>Specimen collection group

Set-1 would create the category as it forms a tree with single root class (Participant). 

Set-2 would give rise to a category with two root classes. Therefore, application will not save this category. You should always ensure that the category follows the rules specified above.
Use of Category
You can create categories to make the querying easier for the users of Client and the Web Application. For example, an end user wants to query “All tissue specimens from female participants”. You can create a category “Tissue specimen details” as explained above. 
Steps to use category in Client Application:

1. Launch Client Application.

2. Enter the search string as “Tissue specimen details”.
3. Click Search
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Figure 5.14. Search category in caB2B Client Application
4. Click on the category name from the search results obtained. Application navigates to the Add Limits page.
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Figure 5.15. Add Limits page for Category
5. Enter limit on the attributes.

6. Click Add Limit to add the node to DAG.
7.  Click Next to execute the query (refer caB2B Client Application End User manual to Execute query)
All the queries available in the Web Application are created using categories. Thus, a web application user can see attributes from different entities together in the Define Limits view as well as the Results view.

Advantages of category

1. Creating a single category saves the time of adding all the classes required for the query.
2. User can view the results of all the classes in category together rather than navigating through related data.

3. User can add limits on one category in a single add limit page rather than adding to different classes.
4. User can add limits and query category without bothering about the path between the classes in a category.
Chapter 6 Curate XE "Curate"  Paths XE "Curate Paths" 
This chapter describes how to curate paths. It contains the following topics:

· Introduction to the Curated Paths
· Steps to Curate Paths XE "Path" 
· Use of the Curated Path XE "Path" 
Introduction to the Curated Paths
As explained in the chapter Load Models when a model is loaded in caB2B MDR, application also stores all possible paths between each pair of classes. Due to this, when you or the user tries to connect two classes, application suggests all possible paths as explained in section What is an Ambiguity Resolver?
 In certain cases, ambiguity resolver might show more than hundred paths though only few of them are useful for queries. Using Curate Paths feature, you can curate the most useful and frequently used paths as the default paths. The curated paths reduce the caB2B XE "caB2B" \b  users’ task of selecting the most suitable and logical path from set of available paths.
For example, in case of caTissueCore v1.2 there are multiple paths between  XE "classes"  Specimen XE "Specimen" CollectionGroup XE "Specimen Collection Group"  XE "caTissuecore v1.2.2"  and Specimen. Most of these paths traverse through one of the event parameter classes, like TransferEventParameter or FixedEventParameter. A user may not be interested to know if the specimen has been thawed, fixed, or embedded. Most of the times user is interested to know what kind of specimens are available. To get such specimens, user will connect Specimen class directly to the SpecimenCollectionGroup. In such case, you can curate this path, so that application will readily show this path. It will save user’s time to traverse through long list of all possible paths to find the path of interest.
You can also define a curated path to connect two or more classes XE "classes" . All the classes used to define a curated path should be from the same domain model. However, you cannot curate a path between the classes XE "classes"  from different models like caFEv1.1 and GeneConnect.
Steps to Curate Paths
1. On the Search Data menu, click Curate XE "Curate"  Paths.
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Figure 6.1. Search Data menu
2. Enter the class name in the search box.
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Figure 6.2. Text box to enter the search string
	[image: image53.emf] 


	Choose the Advanced Search XE "Advanced Search"  option to refine your search results. To know more about the advanced search options, refer to Appendix A - Advanced Search.


3. In the Search Results, click the class name to add it to the Diagrammatic View. Add two or more classes in the DAG.
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Figure 6.3. Select Class to add in DAG
4. In the DAG, select a pair of classes XE "classes"  and click Manual Connect XE "Manual Connect" .
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Figure 6.4. Defining path between a pair of classes
5. Repeat above step to connect all the classes present in the DAG. To know more about how to connect the classes present in the DAG, refer to the section Category Creation Rules. 
6. To force users to use a particular path, you can mark it as selected by checking Mark as Selected check box. When a path is marked as selected for a set of classes, whenever user tries to connect those classes, application will apply that path directly even though there are other available paths.
	[image: image56.emf] 


	For a particular set of classes, you should only mark one path as selected. If you mark more than one as selected, application will apply the first one by default.


7. Click Save Path XE "Path" . A success message appears when the path is saved. If the path already exists, a warning message appears.
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Figure 6.5. Messages
Use of the Curated Path XE "Path" 
Use in Administrative Module

You can use a curated path for defining a category. To create categories, refer to the section Steps to Create a Category. Follow the steps below to use the curated path in a category:
1. After adding the classes in DAG, select all the classes you wish to connect.
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Figure 6.6. Select all nodes
2. Click Auto Connect XE "Auto Connect"  to connect all the classes XE "classes"  with the defined curated path. 
a. If there is a single curated path for selected classes then, the application will select it by default. 
b. If multiple curated paths exist and none of them is marked as selected, then the Ambiguity Resolver XE "Ambiguity Resolver"  window appears and you need to select the required path. 
c. If there is no curated path defined for selected classes, you will see a message as No Paths Found
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Figure 6.7. Ambiguity Resolver window for multiple curated paths
3. In case you want to use path other than the curated paths, click Manual Connect. XE "Manual Connect"  An Ambiguity Resolver XE "Ambiguity Resolver"  window appears showing curated paths by default, click All Paths to see other paths, select desired path and click OK. 
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Figure 6.8. Curate path as default view
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	Manual connect works when you select only two XE "classes"  classes in the Diagrammatic View


Use in Client Application
Client Application users can use the curated path while defining a query. Follow the steps below to define a query with the curated path:
1. Launch the Client Application and specify the limits (Refer to section Define Limits in caB2B Client Application End User Manual).
2. Select all the classes XE "classes"  in DAG and click Auto Connect XE "Auto Connect"  to connect the classes with the curated path.
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Figure 6.9. Selected nodes in caB2B Client Application
3. If you have marked the path as selected while curating the path, then the application uses that path even though you might have defined multiple curated paths.
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Figure 6.10. Classes connected in DAG during query using curated paths
4. If multiple curated paths exist then an ambiguity resolver window appears you can select the appropriate path to connect the classes XE "classes" .
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Figure 6.11. Ambiguity resolver for more than one curated paths
Chapter 7 Inter Model Joins XE "Inter Model Joins" 
This chapter describes how to create inter model XE "model"  joins. It contains the following topics:

· Need for Inter Model Joins
· Introduction to Inter Model Joins
·  Steps to define an Inter Model Join

· Using Inter model Join

Need for Inter Model Joins XE "Inter Model Joins" 
Many caGrid applications have data that is related. Like, caFE stores annotations of a particular gene whereas GeneConnect stores other information like mappings of the same gene. Unless you define the joins that depict the relationship between two applications, user will not be able to retrieve the data in single query.

For example, a translational scientist collects a sample and stores its information in a tissue banking software, such as caTissue. Later s/he performs a microarray experiment on the sample and stores this experiment data in the caArray repository. In future, when s/he wants to know the details of the specimen used in a microarray experiment, then s/he has to query the caTissue and caArray applications individually to retrieve the information. If there is a connection defined between caTissue and caArray model XE "model"  based specimen then s/he can directly retrieve the desired information with a single query.

Introduction to Inter Model Joins XE "Inter Model Joins" 
Defining an Inter model XE "model"  join is similar to defining a path between classes XE "classes"  from two different models. While creating path across two models, you can connect the classes XE "classes" , based on the following:

1. Public IDs XE "Public IDs" : Attributes having same public ID 

2. Concept Codes XE "Concept Codes" : Attributes having the same concept codes

3. Manual Settings: Manually define the common attribute

 XE "attributes" To know more about the public ID (Data Element ID) XE "Data Element public ID"  refer to, Common Data Element XE "Common Data Element" \t "See CDE"  (CDE) browser (http://cdebrowser.nci.nih.gov/CDEBrowser/). To know more about the concept codes refer to NCI Metathesaurus (http://bioportal.nci.nih.gov). 
Steps to define an Inter Model XE "model"  Join
1. On the Search Data menu, click Create InterModel Join.
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Figure 7.1. Search Data menu
2. Enter the class name in the search box and click the class name in the Search Results.
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Figure 7.2. Search 
3. The class appears in the DAG as shown below. Now add the second class to the DAG.
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Figure 7.3. DAG Panel
4. Select both the classes XE "classes"  and then click on Join Classes XE "Join Classes" . A pop-up window appears. From the pop-up window, select one of the available paths.
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Figure 7.4. Pop-up window displaying the paths
5. If no matches are available or you want to define a join a manually select the attributes from the option Manual Pairing XE "Manual Pairing" 
6. Click OK to save the join.
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Figure 7.5. Classes connected in DAG
7. Once the nodes are connected, click Save Path XE "Path" . A success message appears if the inter model XE "inter model"  join is saved. 
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Figure 7.6. Success Message
8. An error message appears if the path already exists.
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Figure 7.7. Failure Message
Using Inter model XE "model"  Join

Client Application users can use the inter model XE "model"  join while querying. 
Example: If you create an inter model XE "inter model"  join between Gene (caFE) and Gene (Geneconnect), you can use this path to query across caFE and Geneconnect. 
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Figure 7.8. Classes connected in DAG as per the inter model XE "inter model"  joins defined
Chapter 8 Multi-model Category
This chapter describes the details of  XE "caB2B" \b 

 XE "model" multi-model category. It contains the following topics:

· Introduction to Multi-model Category
· Creating Multi-model Category
· Using Multi-model Categories
Introduction to Multi-model Category
Multi model category (MMC XE "MMC" \t "See Multi-model category" ) is single representation of data that is stored in different applications. For example, biospecimen data can be stored in different tissue banking repositories like, caTissue Suite or caTissue Core. 

Why we need Multi model category?
caGrid offers multiple applications to store particular kind of data. Current caGrid infrastructure does not provide a way to execute single query on all such applications. However, it does support querying individual applications using their metadata. Building such queries requires knowledge of each application. In addition, due to the differences in the metadata of these applications, a single query cannot fetch data from all applications; user has to execute one query for each application. 

User should be able to query the data irrespective of the application used to store it. MMC XE "Multi-model categories"  provide user a way to query across such multiple applications. A MMC consist of classes from multiple models; these may be different versions of same application or different applications. The attributes from different models having the similar data correspond to a single attribute in the MMC 

For example, caGrid offers multiple tissue banking repository applications like caTissue Core and caTissue Suite. As they have different model, a single query cannot fetch data from both. You can create a MMC using these two models by mapping the attributes, like the attribute Specimen Type from both the applications should correspond to a single attribute in the MMC. You can use this MMC to build query to fetch data from both the applications together. Using this query, user can find out available bio-specimens for Breast Adenocarcinoma from both tissue banking applications.
Creating Multi-model Category
In this caB2B release, you have to create MMC using command line utilities. User interface is not available for creating them. 
Environment Setup for command line utilities

To use command line utilities, you need the caB2B installer zip, refer to caB2B Installation manual to get caB2B installer. Unzip the installer in to a folder, say C:/cab2b for Windows or /home/cab2b for Linux (hereafter referred as cab2b_home). You need to modify a few properties in a configuration file
{cab2b_home}/software/cab2b/src/conf/hibernate.cfg.xml
Open this file in any text editor program and replace <property name="connection.datasource">java:/DS-NAME</property> by the contents present in the box below:

	<!-- property name="connection.datasource">java:/DS-NAME</property -->

<property name="hibernate.connection.driver_class" >com.mysql.jdbc.Driver</property>

<property name="hibernate.connection.username">db_user</property>

<property name="hibernate.connection.password">db_password</property>

<property name="hibernate.connection.url" >jdbc:mysql://db_server_host:db_server_port/database_name</property>




           

Now do following changes. 

1. Replace database_name with name of the database schema used by your caB2B server
2. Replace db_user with the user name for the above database.

3. Replace db_password with the password of the above database user.

4. Replace db_server_host with the hostname of the MySQL server on which above database is located.
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	In case your installer and the MySQL server are on different machines, ensure that above mentioned user is allowed to access the mentioned database from the machine on which you are running installer


5. Replace db_server_port with the port on which, above MySQL server is running.
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	In case you are not sure about any of the above properties, please contact your caB2B installation owner. If you are the owner, you can find these details in file JBOSS_HOME/server/{SERVER_NAME}/deploy/cab2b-ds.xml here {SERVER_NAME} is Jboss configuration used for caB2B. 


Working with MMC XML XE "MMC XML" 
For creating MMC, you need to define its attribute and their mapping in each of the individual models. You also need to specify the paths that connect the classes in the models.  Creation of a multi-model category involves defining a XML file. You need some preliminary knowledge of XML editing for this. Refer to http://www.w3schools.com/xml/default.asp. The XML file should have the following structure:

	<MultiModelCategory name=" " description=" " applicationGroup=" ">

<MultiModelCategoryAttributes>


<MultiModelCategoryAttribute name=" " description=" ">


<Attribute name=" " model=" " class=" " />


<Attribute name=" " model=" " class=" " />

</MultiModelCategoryAttribute>

<Paths>


<Path id="" />


<Path id="" />

</Paths>


Details of this XML are provided below:
1. <MultiModelCategory> this is the root element. One file should contain only one <MultiModelCategory> element. 
Specify the name-description for the MMC. Each MMC belongs to one model group (refer to chapter Define Model Groups). Specify name of the model group to which this MMC belongs in applicationGroup
2. One MMC will have many attributes. Each such attribute is called Multi-model attribute (MMA). For each MMA create one tag <MultiModelCategoryAttribute>. Specify the name-description for the MMA
3. One MMA maps to one or more individual model attributes. One <Attribute> represents one attribute from a model. If you want to map MMA to two model-attributes, then you will have two <Attribute>. Specify name, model, and class for each model attribute.

4. Individual model attributes can come from different classes

5. <Paths> depicts the ways in which classes present in MMC and belonging to same model should be connected. <Path id="" /> represents identifier of one such path (refer to section: Introduction to Path
) 
While model loading, application also generates these paths. To know more about loading models refer to Chapter 2 - Load Models. These paths define the associations present between the classes. You need to use another command line utility to find the path identifiers. The XML file structure to get path identifiers is as follows:

	<pairs>

  <pair>

   <source>edu.wustl.catissue.domain.Participant</source>

   <target>edu.wustl.catissue.domain.MolecularSpecimen</target>

  </pair>
  <pair>…</pair>
  .

  .

</pairs>


These XML elements represent:

· Source: Specify the fully qualified name for the source class, e.g., edu.wustl.catissuecore.domain.Participant.

· Target: Specify the fully qualified name of the target class, e.g., edu.wustl.catissuecore.domain.MolecularSpecimen.
You need to specify all such pairs that are present in the category. To know more about how to specify the paths to connect the categories refer to, Category Creation Rules. To generate the path identifiers run the following commands. Open the shell-

Windows: Start->All Programs-> Accessories-> Command Prompt
Linux: Main Menu-> System Tools-> Terminal To generate the path ids:

a) cd <cab2b_home>/software/cab2b

b) ant find.path.ids
c) Provide the path for the XML file.
d) Provide the path for the output file.
After execution, this utility generates a file with all the paths present between the given pairs. From this set, find the path that is required in the MMC and add its identifier to the MMC XML XE "MMC XML" . You need to specify the paths between all the pair of classes from the models present in the category. 
Example MMC XML XE "MMC XML" 
Following is an example of the multi-model category XML
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Figure 8.1. Example MMC XML XE "MMC XML" 
This XML will create a MMC Molecular specimen details belonging to Biospecimen data model group. It would have two attributes Gender and Molecular Specimen Type. 

· The Gender attribute corresponds to gender attribute from the Participant class from caTissuecore v1.2 and caTissueSuite v1.1. 

· The Molecular Specimen Type attribute refers to type attribute from the Molecular Specimen class from caTissuecore v1.2 and specimentype attribute from the Molecular Specimen class from caTissueSuite v1.1. 

· The Path id is the identifier for the path that connects Participant to Molecular Specimen in caTissuecore v1.2 and caTissueSuite v1.1. 

Loading MMC XML XE "MMC XML" 
After defining all the attributes, classes, paths etc you can use this XML to create the MMC. Execute the following commands:

Open the shell-

Windows: Start->All Programs-> Accessories-> Command Prompt
Linux: Main Menu-> System Tools-> Terminal 

To create the categories:
a. cd <cab2b_home>/software/cab2b

b. ant load.mmcs

This would create the MMC. You can launch the Client Application and search for the created categories using the metadata search. 

Using Multi-model Categories XE "Multi-model categories" 
MMCs  XE "Multi-model categories" are available in the Client Application and the Web Application. You can use MMC to create a query in the Client Application. These queries are available in the Web Application. A Web Application user can execute the multi-model queries to retrieve data from multiple instances at the same time. 

For example, you want to find data from biospecimen repository located at Washington University and Indiana University. Washington University stores its data using caTissuecore v1.2 and Indiana University uses caTissueSuite v1.1. You can create a MMC with the metadata from the caTissuecore v1.2 and caTissueSuite v1.1. Create a query using this MMC to query both the instances of caTissue. After creating the MMC, you can search for it in the Client Application. Figure below shows the metadata search results for the MMC:
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Figure 8.2. Metadata search in Client Application
To execute the queries created using this category use the Web Application. Execute a query created using the MMC using one service of caTissuecore v1.2 and one service for caTissueSuite v1.1. You would retrieve results from both the services.        
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Figure 8.3. Results of MMC query
Appendix A Advanced Search XE "Advanced Search"  

In case application returns too many results for your class search, you can use the Advanced Search XE "Advanced Search"  to narrow your search. Expanding the Advanced Search box displays advanced options that help you refine the category search. 
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Figure A.1. Advanced search
Table A.1. Advanced Search XE "Advanced Search"  Options (Checkboxes and radio buttons)

	Option
	Description

	Check Boxes

	Category
	Includes the category names in the search

	Attribute
	A category contains many attributes. Select this check box to include the individual attribute names in the search. 

For example, Select attribute and search for gender. You will find the category Participant since it contains an attribute by name Gender.

	Permissible value
	Some attributes can have fixed set of values. For example, Gender can be Male, Female or Unspecified. Organ can be heart, lung, breast, and so on. 

Permissible Values is a set of all such values. 

Select this check box to include the permissible values in the search. For example, if you select the permissible value as Male the system displays the Participant category since it contains an attribute Gender that contains a permissible value Male gender.

	Include Description
	Includes the description text in the search

Note: Include Description check-box is enabled only for a text based search when you select the Category check box, the Attribute check box, or both.

	Option Buttons

	Text
	The system matches the search string that you type with the name of the category, its attributes, or the permissible values based on the text. This is simple, most commonly used and the default way of searching..

	 XE "Concept code" Concept Code
	The system treats the search string as an Enterprise Vocabulary Services (EVS) concept code and matches it with the concept code of the category, its attributes, or the permissible values thereby showing the matching categories. More details on the concept code can be found at  http://bioportal.nci.nih.gov
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