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This document gives an overview of the following:

1) How to write a basic operator

2) How to integrate it in Eclipse

3) Details of the xml files and bat files required to run the operator

4) How to run the operator or the individual processes inside the console
Overview:

In order to run an operator in CAPE, we require the following components:

Stream Generator
Application

Query Processor
Distribution Manager

N S

CAPE is a multi-thread application and usually follows Round Robin Scheduling. It means that fixed and
equal time slices are assigned to each of the above processes.

For example, a Query Process will be allotted time‘t’, Stream Generator will be allotted time “t” and so on..
Now let us learn how to create an Operator from Scratch.

For this, we will need to

> Create a Package and add the java code
> Create all the required xml files and bat files
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CREATING A PACKAGE:

Go to Raindrop >> New >> Package

& New Java Package

X

Java Package

S
Create a Java package.
Creates Folders corresponding ko packages.
Saurce Folder: | Raindrop | [ Browse, ..
Marmne:

| edu.wpi.cs.dsrg. trial.operator| |

Einish H Cancel ]

Now that we have created a package, we need to add a class and interface file to it, which will contain
the code.
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This is how we add an INTERFACE:

I L Ll L T T P R Py T PR R N S PR Y

™

=edu.wpi.cs.dsrg. trial . oper;

B eduswpi.cs.dsrg. xmldb, xat % Project. ..
B edu.wpi.cs.dsrg, xmldb, xat i "
en in Mew windaow
ﬂﬂ edu,wpi,cs.dsrg, xmildb, xat : i 5 Package
J':-B edu.wpi.cs.dsrg.xmidb, xat & O S P4 & Class
J':-B edu.wpi.cs.dsrg. xmidb, xat 2 Copy ChrlC ‘T Interface
5. )
- I eduwpi.cs.dsrg.xmidb. xat B2 Copy Qualified Name & Enum
ﬁﬂ edu,wpi,cs.dsrg.xmldb, xat) .
. “ Paste Chrl+y (@ annatation
ﬂﬂ edu,wpi,cs.dsrg,xmldb, xat) == 4 Eold
i eduwpi.cs.dsrg. xmldb, xat ¥ Delete Delete | JERRESG
B eduawpi.cs.dsrg. xmldb, xat . ) [ Folder
- eduwpi.cs.dsrg. xmnldb, xat  File
il e HWPLES BEPGAINER XS e alt+Shift+s ¥ =
= Hﬂ edu.wpi.cs.dsrg.xmidb, xat i le+Shif , E} Inkitled Text File
'TE, ClusterDperatorImp.jas Refactor Allt+Shift+T i3 p
il p Rl [E Uit Test Case
EE, LevelSensorList, java 1 g Impart, .
EE, MaSensorjava 1.4 (A a Expork. .. % Other...
g Exp
EE, MulkipleInputQueue Cho:
A1 MulkipleInputCueueUnic W Refresh F5
EE, Sensorstates java 1.6 <
[} wMlninOperakor. java Run As g Problems | Jave
(=
A} WM IninOperatorImp. ja Debug As g e e
EE, YW3ingleStreamioyvinga Teamn ’ _—
11 WSInMOUStreamMaving  Compare With ' Bt
[2} wStreamMovingAverac Replace 'With ¢ I‘;;w géner
EE, W' Skream3impletovings Restore From Local Histary, . = S1ZE
ﬂﬂ edu,wpi,cs.dsrg, xmildb, xat ] NO_Df_ SFr
EB edu.wpl.cs.dsrg. xmidb. xat Properties Alk+Enter Initiali=
R eduawpi.cs.dsrg. xmnldb, xat, commen, operatar . motion, grid : ________
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& New Java Interface E]

Java Interface

Creakte a new Java interface,

Source Folder: |Rainu:|ru:-|:u | [ Browse. .. ]
Package: | edu.wpi.cs.dsrg. krial . operator |
[1Enclosing bype: | | Browse, ..,
|
Marme: | DoMathingOperator |
Modifiers: {#) public ) default private protected
Extended interfaces: add. ..
i |
Rermove

Do you want to add cormments as configured in the properties of the current project?

|:| Generate comments

'\?,' Finish ] [ Cancel

In this file, we write the interface, eg : operatorName.java

In a similar way, we create a class file as follows:
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& Mew Java Class @

Java Class —
Create a new Java class, C&J
Source Folder: Raindrop
Package: edu.wpi.cs, dsrg. trial . operator
[ ]Enclosing tvpe:

Mame: DDNDthingOperatDrImp|
Modifiers: () public "y default
[ ]abstract [ ]final
Superclass: java.lang, Obiject
Interfaces:

Which method stubs would vou like to create?
[ public static woid mainiString[] args)
[ ] constructors from superclass
Inherited abstrack methods

Do wou wank ko add comments as configured in the properties of the current project?
|:| aenerate comments

(£) Finish l [ Zancel ]

This file should contain the class file like operatorNamelmp.java, which implements the operator.
Now let us understand the basic idea of the code.

The code that you need to execute in your operator needs to be in the run() method.
Before run(), the init() method is called, which sets up the Output Queue Schema.

The run method first DEQUEUES the tuples from the input queue. You can send them one by one or in bulk
to another method where your functionality is coded. Finally, the output tuples should be sent to the Output
Queue.

Now we are done with adding the java code.
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CREATING XML AND BAT FILES:

Next we need to add all the xml files and bat files required.

So we create separate folders for Query Plans, Stream Files, System Files and bat files as follows.
The following is a snapshot for creating the folder resources.trial. Query_Plans and a file
DoNothing_Query_Plan.xml

Go to Raindrop >> New >> Folder

X

& Mew Folder

Folder —_—

Create a new folder resaurce, .-" 3

Enter or select the parent Folder:

| Raindrop |

[y
'[z_—"nj- =Diva_2 [davis,wpi.edu]
E& =Ptplot  [davis,wpisedu]
I:"nj- xRaindrop [davis.wpi.edu]

Faolder name: | resolrces, trial, Query_Plans

@ Finish ] [ Cancel
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In this folder, create a file as follows:

File

Create a new file resource,

=]

Enter ar select the parent folder:

| Raindrop/resources.trial, Query_FPlans

'[:".5'- =Diva_2 [davis.wpi.edu]
'[z_—"é- =Ptplot  [davis,wpi,edu)
=] k& =Raindrop  [davis.wpi,edu]
[ .settings
[ =edu
[ =resources
[£3 =resources.trial. Query_Plans

[ stats

[ test results

File name: | CoMathing_Query _Plan.xml

7 [ Finish l [ Cancel

Similarly, create folders and files as follows:

== resources brial. bat
Dolothing. bat
E- % =resources trial, Query_Plans
D =DoMothing_Query_Plan.<ml  {A3CII -k
E-[Z% =resources.trial stream_files
D =DoMathing_streamConfig<ml  (ASCIT -kka)
[54 >Stream_a_client.oml  (ASCII -k
[=[=3 =resources.krial, System_Files

=DoMathing_SystemConfig.xml - (BSCIT -kka)
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Now we are done with creating all the required files and folders.

We aim to read the input queue and put it in the output queue without doing anything to it.
So in this case, we have only 1 child, i.e. the input data stream.
Also there is only 1 input queue and 1 output queue.

Now let us look at all the required xml files in detail
% QUERY PLAN

Query Plan represents the physical execution of a database query, and is generally depicted using a Direct
Acyclic Graph (DAG).

Let us have a look at a sample Query Plan.

<queryplan>
<operator root=""true" id="0"
className="edu.wpi.cs.dsrg.tejaswini.operator.DoNothingOperatorImp™
numberOfOutputQueue = *1'>
<classVariables/>
- <properties/>
<schema />
<parents/>
<children>
<child type="stream'" name="A" />
</children>
</operator>
</queryplan>

We need to specify the className, the input queue name, number of output queues and so on.

% STREAM FILES

Next what we need is the Stream files
There are 2 stream file:

1) StreamConfig.xml

It specifies the name, schema and format of the data file.
Eg:

<streams>
<I--Note the stream name has to be unique for each stream-->

<stream name=""A'">

<files>
<fFile name="resources\firestream\data\txt\testdataA.txt"/>
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<repeat_file value="true"/>

</Tiles>

<I--Gives the format of the file-->
<delimiter attribute=" " record="\n"/>
<schema>

<table name="A"/>
<attribute name="al" type="iInt"/>
</schema>
<inter_arrival>
<distribution value="poisson’ seed="0">
<interval start_time="0" mean="'1000"/>
</distribution>
</inter_arrival>
</stream>
<total_time value="-1"/>
</streams>

The stream is *A’, the input file is testdataA.txt. Rest all details, we can just follow without explanation for
the time being.

2) Stream_Client.xml

It provides the following information:

For each server, the ip address and the port number
For each stream, which server it is coming from

Eg:

<client_config>
<servers>
<server name="Streaml"” ip_address="localhost" port="15000"/>
</servers>
<streams>
<stream name="A" server="Streaml'/>
</streams>
</client_config>

.

¢ SYSTEM CONFIG FILE

7

Now comes the System Config file

It gives a general idea about what kind of scheduling to use (eg Round Robin), Location of stream config
file, query plan xml file, output file name, format, and many such details.

R

» BATCH FILE

Batch file initiates all the processes, i.e. the Stream Generator, Application, Query Processor, and the
Distribution Manager.

JUNE-05-2007 9



Beginner’s document for CAPE DSRG, WPI
Eg:
cd C:\Documents and Settings\tejaswinir\workspace\Raindrop

START /min "'Stream Generator' java -classpath

-;xerceslmpl.jar;xmlParserAPls. jar;xercesSamples. jar
edu.wpi.cs.dsrg.xmldb.xat.component.streamgenerators.server . XATStreamGenerator 15000
resources\tejaswini\stream_files\doNothing_streamConfig.xml

START /min "Application" java -classpath
-;--\Diva_2;xerceslImpl.jar;xmlParserAPls. jar;xercesSamples. jar
edu.wpi.cs.dsrg.xmldb.xat.component.application.RaindropApplication 16001 -o f

START "Query Processor™ java -classpath .;.._\Ptplot;..\Diva_2;jxl.jar;jakarta-regexp-
1.3.jar;xerceslmpl.jar;xmlParserAPls. jar;xercesSamples. jar
edu.wpi.cs.dsrg.xmldb.xat.component.executioncontroller._.DistributedExperimentSetup
8001

START "QM Test Standard Run' java -classpath .;.._.\Ptplot;..\Diva 2;jxl.jar;jakarta-
regexp-1.3.jar;xerceslmpl.jar;xmlParserAPls. jar;xercesSamples. jar
edu.wpi.cs.dsrg.xmldb.xat.component.executioncontroller._.DistributedExperimentSetup
resources\tejaswini\system files\doNothing_ SystemConfig.xml

Pause

Now, if we do not want to run the whole application in a single go, we can check if each process is working
separately.

RUNNING THE OPERATOR INSIDE THE CONSOLE:

Now we will try to run and debug each thread separately inside the console.

1) STREAM GENERATOR:

il w0 Q- EH G
E® Package Explorel 3] 1 sStream Generator = H
7] 2 Query Processor |
o =h=
§ L I
frir »Diva_z [d ~
{35'.5'- =Prplot [de Debug As L

= {3:‘& RCETL G % Cebug...
gt =du. v, Qrganize Favorites,
ﬂai EdU.WDi.L:-.I.:'r'm{..pl e
H% edu.wpi.cs.dsra.firestream.kest.arena

Then the window shown below appears.
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Name the Project as Raindrop and the Main Class as shown below.

& Debug
Create, manage, and run configurations
Debug a Java application
w2 . .
E X B3 Marne: | Stream Generator| |
bype filker bext -
| | w= Arguments | = JRE | . Classpath E,y Source | g Envdronment | =] Cormmon
=’= EcI||:.|se .ﬁ.ppllc.atlcnn Ei—
‘i% Equinm: O5Gi Framework
Java Applet | Raindrop | [ Browse, . ]
= Java Application
Mew_configuration (1) Main class:
op :
— | edu.wpi.cs.dsrg. xmldb. xat. component. streamgener akors, server AT StreamGener akor | Search...
Query Processor
Streamn Generator [l inchude libraries when searching For a main class
Ju Uit [ 1tnclude inherited mains when searching For a main class
JU JUnit Plug-in Test [ Stap in main
Remote Java Application
SWT Application
< [
7 Debug I [ Close

Next click on the Arguments tab and enter the variable as follows, which is specified in the bat file.
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The following is the snapshot of the same.

Create, manage, and run configurations

Debug a Java application

3= + o

| type filker text |

& Eclipse Application
& Equinox 0SG Framewark
Java Applet
= Java Application
Mew_configuration {173
qp
query proc
Query Processor
Ju Uit
J¥ 30rit Plug-in Test
E Remote Java Application
] SWT Application

e

e

Marne: | Skream Generakor |

& Main ME-E JRE | “; Classpath E,y Source | g Ervdronment | E=] Comnman

Program arguments:

15000 resourcesitrialistream_filesidohathing_streamConfig, xmil

WM arguments:

Working directory:

() Default: | |
() Other: | |

Workspace. .. | | File System... | | Yariables. ..

[ Apply H Revert ]

[ Debug l [ Close l

Similarly we can debug for Query Processor as well in the following way
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Create, manage, and run configurations

Debug a Java application

¥

Lo

IE_II|"

B -
X B i) || Mame: IrQuery processar |

| bype filker text | - - = : : : :
: ' w= Arguments | = JRE | “; Classpath 'Eg// source | B Ervironment | = Common
& Eclipse Application i : i : g i

- Praoject:
4% Equinox 0SGi Framewark
Java Applet !_Fiaindrnp_ | l Browse, ., l
=31 Java Application
: 31 Mew_configuration (13 Main class:
0
e |eu:lu.wpi.cs.dsrg.xmlu:ll:u.xat.u:u:umpu:unent.executinncnntrnller.DistributedExperimentSetup |[ seatch... l

[ query proc

: Bl Query Processor
Ju Junic [J1nclude inherited mains when searching For a main class
U Uit Plug-in Test [5top in main
E Remoke Java Application
[ swT spplication

[]include libraries when searching For a main class

[ Apply ” Revert ]

7 [ Debug H Close ]

Using this we can check if the individual processes are running successfully, before running the whole
application.

After you are assured that the individual processes are running fine, your operator is ready to run.
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