Tutorial: Aster Data Developer Express — Cube Root Function

Ade_2_CubeRootFunction

Introduction:

Aster Data Developer Express (“ADE”) is an integrated development environment for
creating, testing and deploying SQL-MapReduce applications in Java. The ADE is delivered
through integration with the Eclipse Integrated Development Environment.

Objectives:

This tutorial explains how to use Aster Data Developer Express (“ADE”) to build, test, and
deploy a SQL-MapReduce application that performs a cube root function.

Prerequisites:

Prior to starting this tutorial you should download and install:

1. Eclipse version 3.5.1

2. Aster Data Developer Express Plug-In

Sample Files:

None.
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Part 1: Create Your Aster Project in ADE

The ADE project serves two purposes:

» It’s the container that holds your SQL-MapReduce code, related libraries, and tests.

» If you have an nCluster implementation (not required for this tutorial) it provides nCluster
connection details to connect to your database(s).

To create your project:

1. Run Eclipse and select the command File: New: Aster Project.

O Aster SQL-MapReduce - Aster Developer Express

Edit Source Refactor MNavigate Search Project Run  Window elp
New Alt+Shift+N
Open File... % Project..

Close Ctrl+W % Aster 5QL-MapReduce Function

Aisf Ol File

2. The first screen of the New Project Wizard appears. Type a Project name (use letters,
numerals, and hyphens only)

Part 2: Create Your SQL-MapReduce Function in ADE

There are two main steps in creating a new function:

Create the SQL-MapReduce Function Stub Code, below.

o Implement Your operateOn...() Method

Create the SQL-MapReduce Function Stub Code

To create the SQL-MapReduce function stub code:

1. In Eclipse’s Package Explorer, click on the name of your ADE project.

O Aster SQL-MapReduce - Aster

Edit Source Refactor N

[% Package Expl... Tg Hleri

= cuberoot ’

L .%\.r‘ﬂﬂ-ﬁﬁ)ulf
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2. Choose New: Aster SQL-MR Function.

T Aster SQL-MapReduce - Aster Developer Express :

File Edit Source Refactor Mavigate Search Project Run Window Help '

Jmsi} 24 HrO0-Q EHG O sl o '

[} [ Aster SQL-MapReduce

[ Package Bxpl. 3| 2 Hierarchy| = O ’

B%~ P

. =2 cube 'Y
New v | C Aster SQL-MapReduce Project

GoInto Y Project... ,

QOpen in New Window ] % Aster 5QL-MapReduce Function
[4]

Open Type Hierarchy F4
! ShowIn Alt+Shift+ W » Aster SQL-MapReduce Test Configuration
Pl ke TN W L Y W N RN e

This launches the ADE Function Wizard, which will ask you a number of questions about
what sort of function you want to create.

3. In the first window of the function wizard,
» Type a Name for the function (we’ll call our example, “CubeRoot”).

* Click RowFunction or PartitionFunction to specify the type of function. See
“Introduction to SQL-MapReduce Functions” for an explanation of row and partition
functions.

e Click Next.

O Mew Aster Data Function [ [0 ]
SQL-MapReduce Function

p Sﬁg
1, The use of the default package is discouraged. @

Source folder:  cuberoot/src Browse...
Package: (default) Browse...

Mame: CubeRoot

Which interfaces should this SQL-MapReduce function implement?
RowFunction (like a "map")
[ PartitionFunction (like a "reduce")

Advanced features

[“]Implement Drainable Interface
e gt M‘““""~u‘»”.~*“‘. e aamaa \._\,""*‘m\..

4. In the second wizard window, Input Schema, you specify the types of columns your
function can take as input.

O Mew Aster Data Function (o=

Input Schema

Define the input columns that this SQL-MR function accepts.

What input columns should this 5QL-MR function accept?

() Accept all input columns

@ Accept columns with exactly these types

Type [Add_|
integer

Choose Accept all input columns to accept all types (you can add restrictions in
your SQL-MapReduce Java code later) or choose Accept columns with exactly
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these types to specify allowed column types. In this example, since we’re just taking
the integers from our to_root table as input, we’ll click Add and choose int. Click Next.

5. In the third wizard screen, Output Columns, you choose your output columns and types.
O Mew Aster Data Function [ (B[]
Output Columns oA,

Define the ocutput columns names and types. ‘;Jm;‘#g
What eutput column names and types should this SQL-MR function emit?
() Bxactly the input columns names and types
() The input columns with the below columns added
(@) Exactly these names and types

= pe Add
=
it ™ B B N P e,

You can choose to:

o return all the input columns, meaning the types and names of the output columns

match those of the input (choose Exactly the input columns’ names and
types); or

return all the input columns plus additional columns, (choose The input columns
with the below columns added); or

it can return a set of columns you specify (choose Exactly these names and

types). If you choose this option, the output columns need not match the names or
types of the input columns.

In this example, we'll choose the third option, because we just want to return a floating
point number that is the cube root of the input value. To do this we check the third
checkbox, Exactly these names and types, and click the Add button. In the row
that appears, click on the Name field and edit it, and click on the Type field and choose the
datatype. Click Add to add more columns as needed.

6. Click Next.

In the next wizard screen, Argument clauses, you can set up your function to accept
arguments from the query that calls the function. These are typically parameter settings

that you provide so that the user can specify how the function should operate, in the
context of his or her query.

O New Aster Data Function =R
Argument clauses R
Define the Argument Clauses that this SQL-MR function accepts. SJV!),I

Mame Type Optional List
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Click the add button, and click in the cells of the table to give the argument a Name and a
data Type. If the argument is Optional, click that cell. To provide a list of acceptable
values for the argument, type them in the List cell, separated by commas.

8. Click Finish. ADE generates your stub code, which is visible in the Package Explorer.
O Aster SQL-MapReduce - cuberoot/src/CubeRoot.java - Aster Developer Express j

File Edit Source Refactor Mavigate Search Project Run  Window Help “
il B0~ EHEG BF
5 (G At SO Wedice) 4
[% Package Expl.. i3 Tg Hierarchy | = O || [J] CubeRootjava 2 {
- <)==D = @®// S5QL-MR Starter Code Generated
Fl f_pd cuberoot . o . (\
. :_9 erc G®import java.util.ArrayList;[]

4 [ (default package)
4 [J| CubeRootjava
4 & CubeRoot
& CubeRoot{Runtime
@. operateOnSomeRow
- =i JRE System Library [jre6]
- m=, Aster Data Library
- [= Aster Analytics Foun‘d‘a‘izion

public final class CubeRoot imp?

9. In Eclipse, click the save icon or click File: Save to save your function stub code.

Implement Your operateOn...() Method

Your stub code contains two important methods:

« The constructor specifies mapping between input and output columns. In most cases you
can use the constructor as-is.

o The row function (operateOnSomeRows () ) or partition function
(operateOnPartition())is where you will implement the core logic of your SQL-
MapReduce function. Your main task in building an SQL-MapReduce function is to
implement this function, which is a row function in our example.

Implement the operateOnSomeRows () or operateOnPartition () function:

1. Before you implement your function, you may find it useful to create a TestRunner test
file in Eclipse that will let you test your code locally (no nCluster needed) as you work on
it. To create the test file, see Part 3: Test Your SQL-MapReduce Function in ADE for
instructions.

2. In Eclipse, open your SQL-MapReduce function source file for editing. In this example,
the file is called CubeRoot . java.
3. In the row or partition function, find this while loop and implement your function there.
while (inputIterator.advanceToNextRow()) {}

Do the following:

a. Delete the ClientVisibleException. Thisis provided as a hint that the
implementation has not yet been done. Delete the following lines:

throw new ClientVisibleException (
“operateOnSomeRows () needs to be implemented!”);
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b. Where you deleted the exception code, write the implementation of your function.
For example, here’s what our sample cube root row function looks like:
public void operateOnSomeRows (RowIterator inputlIterator,
RowEmitter outputEmitter) ({
//
// This method will be called once for each set of rows.
//
while (inputlIterator.advanceToNextRow()) {
//
// Construct output rows here using calls like outputEmitter.addInt (),
// outputEmitter.addString(), or outputEmitter.addFromRow (). Once
// finished building the row, call outputEmitter.emitRow() .
//
int value = inputIterator.getIntAt (0);
double root = Math.round(Math.pow(value, 1.0/3));

outputEmitter.addDouble (root) ;
outputEmitter.emitRow();

Part 3: Test Your SQL-MapReduce Function in ADE

ADE includes a feature called TestRunner that lets you create test file in Eclipse that can test
your code locally, without an nCluster connection. There are three main steps in this section:

o Create Your Tests, below.

e Create Your Input Data

* Run Your Test

Create Your Tests

Create your tests in TestRunner as follows:

1. Select the menu command File: New: Aster SQL-MapReduce Test

Configuration File.
T Aster SQL-MapReduce - cuberoot/src/CubeRoot java - Aster Developer Express
Edit Source Refactor Mavigate Search Project Run  Window Help {

MNew Alt+Shift+N » | Cf  Aster SQL-MapReduce Project
Open File... £% Project..

-

&

Close Crl+W | 8§ Aster 5QL-MapReduce Function

Close Al CreShiftsW | (57 Aster SQLEle ‘ 1
T Aster SQL-MapReduce Test Configuration 'j

Save Cti
&
\Ln{ %%5.. --,I"‘““'m....__ "“-\.\_'——.‘__%.‘-m\rm,.wﬂfm\

2. The New Test Runner wizard appears. In the first window of the wizard, you can
typically accept the default values. The Folder is where the test will be saved, the
Filename is the name of the file with test data and settings, and the Function name is
the name you gave your SQL-MapReduce function (not an individual method, but the
class) in In the first window of the function wizard, .
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4.

August 10, 2010 2:19 PM

O New Aster SQL-MapReduce Test Configuration =0 FcR ===
Aster SQL-MapReduce Test Configuration

Create a new Aster SQL-MR Test Configuration. —:

Folder: kuberoot/src Browse...
Filename: CubeRoot.test
Function name: [CubeRoot

1=

If your function takes arguments, click the Add button next to the Argument Clauses
list and add a name/value pair for each argument your test will pass to the function.

Click Next.

In the second screen of the wizard, Input, we define the format and source of the input
data the test will use. We can choose to use a static data file, or we can choose to consume
the output of another test as our input.

O Mew Aster SQL-MapReduce Test Configuration [o =] =]
Input %)
Define the input to be used in the test |

@) Use File:

File Type: @ comma-separated values (C5V)
(7) tab-separated values (TSV)

Schema: i e

([ testinput integer

| e e J‘M\wm_l

For this example, we'll use a static, csv-formatted data input file. Click Use File, and for
File Type, choose CSV.

Our example function, cube root, takes just one integer column as input. To add an input
field for this single column, click Add, and in the Schema table, click on each cell to give
the field a Name and a data Type.

Click Next.

In the third screen of the wizard, Output, we specify the format and destination of the test
output. You can direct the output to a file or to the Eclipse console.
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O Mew Aster SQL-MapReduce Test Configuration =S @
Output i3
Define the location of TestRunner output. =
) Use a file:
@ comma-separated values (CSV)
tab-separated values (TSV)
CubeRoot.out Browse...
CubeRoot.contract.out Browse..
RV TS S Y VS ST N

For this example, we’ll send the results to the console.
5. Click Finish. ADE generates
« the test file (its name ends in the . test suffix) and
« if specified, the input data file (its name ends in the . in suffix).

These files are displayed in the Eclipse workspace.
Create Your Input Data

If your test uses an input data file, you simply edit that file in Eclipse. In this example, find

CubeRoot . in at the bottom of the Package Explorer tree, double-click it to edit it, type your
test input values in the editing pane, and click save.

@ Aster 5QL-MapReduce - cuberoot/CubeRoot.in - Aster Developer Express
File Edit Source Refactor Mavigate Search Project Run  Window Help

o B-0-Q- BEG- ®F @

s [ A S i)

[% Package Expl.. 2 ?2 Hierarchy. = 0| [J] CubeRaot.java CubeRootin &3
== /1oo0

| - :/7‘1 cuberoot

4 {8 src

4 [ (default package)
» [J] CubeRootjava
[E CubeRoot.test

> B JRE System Library [jre6]

- B Aster Data Library

- = Aster Analytics Foundation
. 2 deployment

=

2
48

|
:
;
\
f
\

Run Your Tests

To check your SQL-MapReduce function, run the test in Eclipse as follows.

1. Find your test in Eclipse. In this example, we click on CubeRoot.test in the src part of the

Package Explorer tree.
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Q  Aster SQL-MapReduce - cut Jsrc/CubsRoot.test - Aster Developer Express

File Edit Mavigate Search Project Run  Window Help ‘

M-H@ $-0 Q- SEG- @ 0 %}.v{}.v*c:@v)
£ (O Pt S Vapheduee :
£ Package Expl... 2 l ?: Hierarchy| =0 m CubeRoot.java | CubeRoot.in
5% 7|k ;

"ArgumentClauses™ : {1},

"FunctionName™ : "CubeRoot",

"Input™ : {

"DataFile™ : {"Filename" : "CubeRoot.in", "Fo
Yo

"Output™ : {}

'J'pd cuberoot
B src

1 (default package)
eRoot.java
. CubeRoot test
brary [jred] }
=), Aster Data Library
(= Aster Analytics Foundation
=3 deployment
=] CubeRoot.in

-"'—-M“"‘\‘_,'\v"\\'\"\.""\ J‘m«.—'

2. Inthe Run menu, choose Run As: Locally in TestRunner.

@ Aster SQL-MapReduce - cub /src/CubeRoot.test - Aster Developer Express
File Edit Source Refactor Mavigate Search Project Run  Window Help

il = HB-O0-QG- EHFG- BS-EN v &
ﬁ () Aster 5QL-MapReg (no launch history) i

fé Package Expl.. &2 L Run As ’4 Q1 Locally in TestRunner 2 ieRoot.te

Run Cenfigurations...

- . . Clauses™ : {}
a 72 cuberoot .
J‘;I’% o Organize Favorites.., Name™ : "CubeRoot™,
"Input™ : {
AE(d#aultpackase] "DataFile" : {"Filename" : "CubeRoot.i
[ m CubeRoot.java 3
r

CubeRoot.test
1> = JRE System Library [jre6] '
[ = Aster Data Library

"Output™ : {}

The results of the test appear in the Console near the bottom of the Eclipse window.

QA nCluster |~¢.Ta;k5 El Console &2 ’
<terminated> CubeRoot.test (2) [Locally in TestRunner] C:\Program Files (x86)\Java\jre6\bin'\javaw.
Qutput:

10.0
3.

P e e

Bww N e
oo ooo

When testing your function locally with a . test file, you can use the debugging tools in
Eclipse. For example, you can right-click in the margin to set a breakpoint

contract.setCutputInfo (new CutputInfo (outputColumns)); -

contract.complete ()

Ctrl+1

Open Super Implementation

LIRS T N PN

And then debug using your test file.
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O Aster SQL-MapReduce - cuberoot/src/CubeRoot java - Aster D
File Edit Source Refactor Mavigate Search Project R?

mifhd O-Q~ BEH G- %
| Aster SQL-§ €1 1 CubeRoot.test (2) \
1% package Expl.. | 1 2 CubeRoot.test jngalh
Cl 3 CubeRoot.test (1) /X
TS cygrot ’.AM M
A

Running with breakpoints launches the Debug perspective in Eclipse, where you can step
through your code to pinpoint errors.

Summary

At the end of this tutorial the participants understand how to:

e Create your Aster project

e Create your SQL-MapReduce function

e Test your SQL-MapReduce function

Questions & Clarifications

If you need additional information or have any feedback/comments, please let us know at
info@asterdata.com.
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