TUTORIAL- HOW TO CREATE A FLEX INTERFACE TO ACCESS THE APPENGINE DATASTORE
OVERVIEW
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In the JDO tutorial, we focused on how to model a many to many relationship between biobricks and features using JDO. Figure 1 provides an overview of the java classes created. This tutorial focuses on the components circled in red. 
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Figure 1. Overview of the object-oriented database. The classes Biobrick and Feature directly correspond to Table 1 and Table 2. These classes contain “getters and setters” not included in the diagram. RelBF is equivalent to Table3, which allows us to model the “many-to-many” relationship. Each time the user inputs the string arguments to populate these fields, a call is made to the PartUploader, which is connected to the FLEX GUI via an object remoting service. The PartUploader then calls the Wrapper, which calls the PMF and initiates transactions for storage, update and retrieval of biobricks to the GAE Datastore.

This tutorial is a step-by-step guide on how to create a Flex Application using the GAE Plugin on Eclipse. This follows on from the previous tutorial on how to use JDO to create an object-oriented database in the GAE Datastore. Figure 2 is an overview of what we are trying to achieve. The class PartUploader.java contains methods to access the datastore via Wrapper.java and retrieve information from the datastore to display on the FLEX GUI. Here we describe in detail how to write these methods and how to set up the FLEX interface on GAE using Granite DS. The “end product” ( or more like, “end-for-now” product, as the madness never ends!) is displayed in Figure 3. 
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Method Name Return Type | Description PartUploader.java- methods
createBioBrick() Void Creates a biobrick and calls the wrapper to persist on datastore
createFeature() Void Creates a feature and calls the wrapper to persist on datastore
setrelationship() ArrayList<String> Calls RelBF to add a feature to the biobrick and displays the added feature on
Ul

Fetchbiobrickbyid()  ArrayList<String> Fetches a biobrick by ID and displays it
Fetchfeaturebyid() ArrayList<String> _Fetches a feature by ID and displays it
FetchBricksdatstore()  ArrayList<String> Uses JDOQL to query for stored biobricks and displays in dropdown list

FetchFeatsdatstore()  ArrayList<String> Uses JDOQL to query for stored features and displays in dropdown list

updateBrioBrick() Void Updates a biobrick with modified user information
updateFeaturef) Void Updates a feature with modified user information
deleteBioBrick() Void Remove biobrick from the datastore

deleteFeature() void Remove feature from the datastore




Figure 2. Description of PartUploader.java methods and their link to the FLEX GUI. As described in Figure 5, the PartUploader contains a set of methods that allow the user to input information into the datastore and retrieve it. The table provides a description of the methods called remotely by the FLEX GUI. These will be better understood once the GUI components are described in detail. A. The “Create Part” view allows the user to create new biobricks( createBioBrick()), new features (createnewFeatures()) and retrieve existing features (FetchFeatsdatstore()) to add to the current biobrick (setRelationship()). B. The user can also view a biobrick (searching by ID –Fetchbiobrickbyid()
[image: image3.png]Archivo Edter Ver Historial Mercadores Herramientas  Ayuda

[ RN IR e er—r—

7o0a7915 solctodinden=? 7 -] [z veree 2

Parts and Features

TEE—————
Modify Feature

| v] [ setavaitable Features |

Orinput an ID below:

Festure 1D Fetch Feature by 1D

Type

Label

see [ pelete reatre |

Update Feature

T ) Una descargapausada
Inicio. a Firefos (& Microsoft PowerPoint 3 v oL 3



[image: image4.png]Archivo Edter Ver Historial Mercadores Herramientas  Ayuda

C 2 G ([ rtpuiflocahost:sess/FrontPagezicambodas. bl

] https/ localhost...ge2/combodas htmi

Parts and Features
Create rew proprex | EEIECEITEEL I o
eern

Status
Partne

Type

Desaription

sequence

size Create BioBrick

ADD FEATURES:

( [+] [ show Avaiabe reatures |

fastiD

Type

Label

size Create Feature
Coardinst Add Curvent Feature to Biobrick

Type size

T 2 Una descargapausada
Inicio.





Figure 3- A. Create a new BioBrick. B. Modify BioBrick. C. Modify Feature. 
STEP-by-STEP tutorial (inspired by [1])
Setting Up the GAE-FLEX project
1. Create a Google Web project with the following classes:
a. BioBrick.java – Contains fields for BioBrick JDO
b. Feature.java – Contains fields for Feature JDO
c. RelBF.java – Contains fields for BioBrick, Feature and start/end coordinates
d. Wrapper.java – Contains methods to call the persistence manager
e. PMF.java -  An instance of the persistence manager
f. PartUploader.java- Contains methods to talk to the WRAPPER and FLEX GUI
2. Right click on the project name to “add FLEX project nature” This automatically creates a .mxml file where the GUI components will be created
3. If an error appears- "Cannot create HTML wrapper. Right-click here to recreate folder html-template."- right click on this error to create the HTML wrapper
4. Install the GRANITE DS library from http://sourceforge.net/projects/granite/files/ and copy granite.jar into your WAR/WEB-INF/lib project directory.
5. Download Xalan-J from http://www.apache.org/dyn/closer.cgi/xml/xalan-j  and copy serializer.jar and xalan.jar to your WAR/WEB-INF/lib project directory.
6. Set up the following XML files- copy them from: http://blog.allurefx.com/2009/05/installation-ok-you-should-now-have-gae_18.html 

a. web.xml into WAR/WEB-INF
b. services-config.xml in a directory created by you- WAR/WEB-INF/flex. This lets flex now where the remote objects are found. 
i. NOTE: modify the <source> </source> tags from the website and replace “<source>com.acme.data.Data</source>” with <source>yourpackagename.YourRemotingClassname</source>
ii. Eg. In this project- modify the following tags- <destination id="partuploader">
iii. <source>datastore.PartUploader</source>
c. graniteconfig.xml into WAR/WEB-INF
d. persistence.xml into src/META-INF
Now that the FLEX project nature has been setup, we can describe the PartUploader() methods in more detail- this is part of the “Server side”. The “Client side” includes the FLEX-WEB GUI, our current “IC Registry” user interface. 
Writing methods for the PartUploader.java
1. createBioBrick()- Method that allows the user to create biobricks. The User inputs a set of String arguments- id, st(status), partn(part_no), typ(type), desc (description), s(sequence), sz(size).  These are used to create a new instance of a BioBrick object (b) and then, a call is made to the wrapper.setData() method to put these in the datastore.
   
public void createBioBrick(String id, String st, String partn, String typ, String desc, String s ,String sz )    {
     
 
 BioBrick b = new BioBrick(id, st, partn, typ, desc, s, sz);
      
  
wrapper.setData(b);
   
 }
2. createFeature() – Method to create features and persist them. Same logic as 1.
    public void createFeature(String id, String t,String l,String s )    {
     Feature f= new Feature(id, t, l, s);
       wrapper.setData(f);
    }

3. setRelationship() – Method to  add a created feature to a biobrick. The user inputs a biobrick ID, feature ID and a set of coordinates (start of feature) and then makes a call to the wrapper to add a feature to the current biobrick. incFeatList() is a sub-method that extracts feature information (ID, label, type, size) and returns an arrayList<String> to display on the datagrid. 
   public ArrayList<String> setRelationship(String B_ID, String F_ID, String coor){
     PersistenceManager pm = wrapper.pm;
            Feature f=pm.getObjectById(Feature.class, F_ID);
           BioBrick b= pm.getObjectById(BioBrick.class, B_ID);  

            try
            {
                  b.addFeature(f, coor);
                  System.out.println("setRel");
                  return incFeatList(B_ID);
            }
            catch(Exception e)
            {
                  System.out.println(e.getMessage());
              return null;
       }
  }
   public ArrayList<String> incFeatList(String bbID){
     ArrayList<String> rtn = new ArrayList<String>();
     PersistenceManager pm = wrapper.pm;
            BioBrick b= pm.getObjectById(BioBrick.class, bbID); 

            ArrayList<Key> RelKeys = b.relationshipSet;
            ArrayList<Feature> featList  = new ArrayList<Feature>();
            for(Key k: RelKeys){
                  RelBF rel = pm.getObjectById(RelBF.class, k);
                  Feature f = rel.getChild();
                  featList.add(f);
            }
            for(Feature f: featList){
                  String sBreak[];
                  String s = f.getID();
                  s+=" ;; ";
                  s+=f.getLabel();
                  s+=" ;; ";
                  s+=f.getType();
                  s+=" ;; ";
                  s+=f.getSize();
                  System.out.println(s);
                  rtn.add(s);
            }
            return rtn;    }
(ToBE CONTINUED… EXPLAIN ALL 11 METHODS FROM FIGURE 2 AND HOW TO CREATE THEM ETC)
FLEX GUI- Project.mxml

Creating the Flex GUI- Our mxml and ACTIONSCRIPT code must be put inside the <mx:Application> tabs. These can contain the ActionScript methods (the methods assigned to the GUI buttons) that make remote calls to the PartUploader methods. 

1. Referencing the remote objects called from the PartUploader.java. The RemoteObject tab contains the names of all the methods that the GUI calls from the PartUploader.java. Flex3 uses the Granite DS service to set up the connection. The result events are display messages (status.text) or actionscript methods (eg. showBB(event)). That display the results of calling that method from the GUI. The box below shows a list of methods called remotely by the partuploader. 

2. Writing the ActionScript methods:  ActionScript is an object oriented language, not too dissimilar to java. Here, we are calling the methods from the partuploader and providing them with string arguments from the GUI.  The methods and the ActionScript code are shown below:
       
[1] http://blog.allurefx.com/2009/05/installation-ok-you-should-now-have-gae_18.html 
<mx:RemoteObject id="partuploader" destination="PartUploader" fault="status.text=event.fault.toString();">


  <mx:method name="createFeature" result= "status.text = 'Created Feature';"/>


  <mx:method name="createBioBrick" result="status.text='Created biobrick';"/> 


  <mx:method name="setRelationship" result="displayFeature(event);"/>


   <mx:method name="fetchBioBrick" result="showBB(event)"/>


  <mx:method name="fetchBBFeatures" result="showBBfeats(event)"/>


  <mx:method name="updateBioBrick" result="status2.text='Updated!';"/>


         <mx:method name="updatefeats" result="status2.text='Updated Feats!';"/>


         <mx:method name= "fetchFeaturesdatastore" result="displayfeatsdat(event);" />


         <mx:method name= "fetchBioBricksdatastore" result="displaybricksdat(event);" />


         <mx:method name="deleteBrick" result="status2.text='Deleted Brick!';"/>


         <mx:method name="deleteFeature" result="status2.text='Deleted Feature!';


 </mx:RemoteObject>












































  public function createFeature():void{partuploader.createFeature(featID.text, frmtype.text, frmlabel.text, frmsize.text);


             frmlabel.text=null;


            frmsize.text=null;


            frmtype.text= null;


                   }











