Testing and Diagnostics
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1. Diagnostic Operators

1.1. DESCRIBE

Returns the schema of arelation.

1.1.1. Syntax

Testing and Diagnostics

DESCRIBE dlias;

1.1.2. Terms

dias

The name of arelation.

1.1.3. Usage

Use the DESCRIBE operator to view the schema of arelation. Y ou can view outer relations
aswell asrelations defined in anested FOREACH statement.

1.1.4. Example

In this example a schemais specified using the AS clause. If all data conformsto the schema,

Pig will use the assigned types,

In this example no schemais specified. All fields default to type bytearray or long (see Data
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This example shows how to view the schema of a nested relation using the :: operator.

1.2. DUMP

Dumps or displays results to screen.

1.2.1. Syntax

DUMP dias;

1.2.2. Terms
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dias The name of arelation.

1.2.3. Usage

Use the DUMP operator to run (execute) Pig Latin statements and display the results to your
screen. DUMP is meant for interactive mode; statements are executed immediately and the
results are not saved (persisted). Y ou can use DUMP as a debugging device to make sure that
the results you are expecting are actually generated.

Note that production scripts SHOULD NOT use DUMP as it will disable multi-query
optimizations and is likely to slow down execution (see Store vs. Dump).

1.2.4. Example

In this example adump is performed after each statement.

1.3. EXPLAIN
Displays execution plans.

1.3.1. Syntax

EXPLAIN [—script pigscript] [—out path] [—brief] [-dot] [param param_name = param_value] [-param_file
file_name] dias;

1.32. Terms

—script Use to specify a Pig script.
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—out Use to specify the output path (directory).

Will generate alogical_plan[.txt|.dot],
physical_plan[.text].dot], exec_plan[.text|.dot] filein
the specified path.

Default (no path specified): Stdout

—brief Does not expand nested plans (presenting a smaller
graph for overview).

—dot Text mode (default): multiple output (split) will be
broken out in sections.

Dot mode: outputs aformat that can be passed to the
dot utility for graphical display —will generate a
directed-acyclic-graph (DAG) of the plansin any
supported format (.gif, .jpg ...).

—param param_name = param_value See Parameter Substitution.

—param _filefile_name See Parameter Substitution.

aias The name of arelation.
1.3.3. Usage

Use the EXPLAIN operator to review the logical, physical, and map reduce execution plans
that are used to compute the specified relationship.

If no script is given:

« Thelogical plan shows a pipeline of operators to be executed to build the relation. Type
checking and backend-independent optimizations (such as applying filters early on) aso
apply.

« Thephysica plan shows how the logical operators are translated to backend-specific
physical operators. Some backend optimizations also apply.

» The mapreduce plan shows how the physical operators are grouped into map reduce jobs.

If ascript without an aliasis specified, it will output the entire execution graph (logical,
physical, or map reduce).
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If ascript with aaliasis specified, it will output the plan for the given aias.

1.3.4. Example

In this example the EXPLAIN operator produces all three plans. (Note that only a portion of
the output is shown in this example.)

14. ILLUSTRATE
Displays a step-by-step execution of a sequence of statements.

1.4.1. Syntax
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ILLUSTRATE {adlias | -script scriptfile};

142 Terms
aias The name of arelation.
-script scriptfile The script keyword followed by the name of a Pig
script (for example, myscript.pig).
The script file should not contain an ILLUSTRATE
Statement.
1.4.3. Usage

Use the ILLUSTRATE operator to review how datais transformed through a sequence of Pig
Latin statements. ILLUSTRATE alows you to test your programs on small datasets and get
faster turnaround times.

ILLUSTRATE is based on an example generator (see Generating Example Data for Dataflow
Programs). The algorithm works by retrieving a small sample of the input data and then
propagating this data through the pipeline. However, some operators, such as JOIN and
FILTER, can eliminate tuples from the data - and this could result in no data following
through the pipeline. To address this issue, the algorithm will automatically generate example
data, in near real-time. Thus, you might see data propagating through the pipeline that was
not found in the original input data, but this data changes nothing and ensures that you will

be able to examine the semantics of your Pig Latin statements.

As shown in the examples below, you can use ILLUSTRATE to review arelation or an
entire Pig script.

1.4.4. Example - Relation

This example demonstrates how to use ILLUSTRATE with arelation. Note that the LOAD
statement must include a schema (the AS clause).

grunt> visits = LOAD 'visits.txt' AS (user:chararray, url:chararray,
ti mest anp: chararray);
grunt> DUWP visits;

(Any, yahoo. com 19990421)
(Fred, harvard. edu, 19991104)
(Anmy, cnn. com 20070218)
(Frank, nba. com 20070305)
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1.4.5. Example - Script

This example demonstrates how to use ILLUSTRATE with a Pig script. Note that the script
itself should not contain an ILLUSTRATE statement.
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2. Pig Scriptsand MapReduce Job IDs

Complex Pig scripts often generate many MapReduce jobs. To help you debug a script, Pig
prints a summary of the execution that shows which relations (aliases) are mapped to each
MapReduce job.

Jobl d Maps Reduces MaxMapTi me M nMapTl me AvgMapTi ne MaxReduceTi me
M nReduceTi ne AvgReduceTi me Alias Feature CQutputs
job_201004271216_12712 1 1 12 12 12 B, C GROUP_BY, COVBI NER

T
33

j ob_ 201004271216 12713 1 1 3 3 3 12 12 12 D SAWLER
33
20/

3
3
3 12 12 12 D ORDER BY, COVBI NER
mp

J ob_201004271216_12714 1 1 L
[ tenp743703298/ t np- 2019944040,

hdf s: // mymachi ne. com 9020/ t

3. Pig Statistics

Pig Statistics is aframework for collecting and storing script-level statistics for Pig Latin.
Characteristics of Pig Latin scripts and the resulting MapReduce jobs are collected while the
script is executed. These statistics are then available for Pig users and tools using Pig (such
as Oozie) to retrieve after the job is done.

The new Pig statistics and the existing Hadoop statistics can aso be accessed via the Hadoop
job history file (and job xml file). Piggybank has a HadoopJobHistorylL oader which acts as
an example of using Pig itself to query these statistics (the loader can be used as areference
implementation but is NOT supported for production use).

3.1. Java API

Several new public classes make it easier for external tools such as Oozie to integrate with
Pig statistics.

The Pig statistics are available here: http://pig.apache.org/docs/r0.9.0/api/

The stats classes are in the package: org.apache.pig.tools.pigstats
PigStats
JobStats

OutputStats
InputStats

The PigRunner class mimics the behavior of the Main class but gives users a statistics object
back. Optionally, you can call the API with an implementation of progress listener which will
be invoked by Pig runtime during the execution.
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3.2. Job XML

The following entries are included in job conf:

Pig Statistic Description

pig.script.id The UUID for the script. All jobs spawned by the
script have the same script 1D.

pig.script The base64 encoded script text.

pig.command.line

The command line used to invoke the script.

pig.hadoop.version The Hadoop version installed.
pig.version The Pig version used.
pig.input.dirs A comma-separated list of input directories for the

job.
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pig.map.output.dirs

pig.reduce.output.dirs

pig.parent.jobid
pig.script.features
pig.job.feature

pig.dias
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A comma-separated list of output directoriesin the
map phase of the job.

A comma-separated list of output directoriesin the
reduce phase of the job.

A comma-separated list of parent job ids.

A list of Pig features used in the script.

A list of Pig features used in the job.

The alias associated with the job.

3.3. Hadoop Job History L oader

The HadoopJobHistoryL oader in Piggybank loads Hadoop job history files and job xml files
from file system. For each MapReduce job, the loader produces a tuple with schema (j:map([],
m:map[], r:map[]). The first map in the schema contains job-related entries. Here are some of
important key names in the map:

PIG_SCRIPT_ID
CLUSTER
QUEUE_NAME
JOBID
JOBNAME
STATUS

USER
HADOOP_VERSION
PIG_VERSION
PIG_JOB_FEATURE
PIG_JOB_ALIAS
PIG_JOB_PARENTS

SUBMIT_TIME
LAUNCH_TIME
FINISH_TIME
TOTAL_MAPS
TOTAL_REDUCES

Examples that use the loader to query Pig statistics are shown below.

3.4. Examples

Find scripts that generate more then three MapReduce jobs:

a
m
b
c

1l Ilg 1l

| oad '/ mapred/ hi story/ done'
p[]1, r:map[]);

group a by (J# PIGSCRIPT_ID ,
foreach b generate group. $1, group.$2, COUNT(a);

j # USER ,

j # JOBNAME' ) ;

usi ng HadoopJobHi st oryLoader () as (j:map[],

Page 12



Testing and Diagnostics

Find the running time of each script (in seconds):

Find the number of scripts run by user and queue on a cluster:

Find scripts that have failed jobs:

Find scripts that use only the default parallelism:

4. PigUnit

PigUnit is asimple xUnit framework that enables you to easily test your Pig scripts. With
PigUnit you can perform unit testing, regression testing, and rapid prototyping. No cluster set
up isrequired if you run Pig in local mode.
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4.1. Build PigUnit

To compile PigUnit run the command shown below from the Pig trunk. The compile will
create the pigunit.jar file.

$pi g_trunk ant pigunit-jar

4.2. Run PigUnit

Y ou can run PigUnit using Pig's local mode or mapreduce mode.

4.2.1. Local Mode

PigUnit runsin Pig's local mode by default. Local mode is fast and enables you to use your
local file system asthe HDFS cluster. Local mode does not require areal cluster but a new
local oneis created each time.

4.2.2. Mapreduce Mode

PigUnit also runsin Pig's mapreduce mode. Mapreduce mode requires you to use a Hadoop
cluster and HDFS instalation. It is enabled when the Java system property
pigunit.exectype.cluster is set to any value: e.g. -Dpigunit.exectype.cluster=true or
System.getProperties().setProperty (" pigunit.exectype.cluster”, "true"). The cluster you select
must be specified in the CLASSPATH (similar to the HADOOP_CONF_DIR variable).

4.3. PigUnit Example

Many PigUnit examples are available in the PigUnit tests.

The example included here computes the top N of the most common queries. The Pig script,
top_queries.pig, issimilar to the Query Phrase Popularity in the Pig tutorial. It expects an
input afile of queries and a parameter n (nis2in our casein order to do atop 2).

Setting up atest for this script is easy because the argument and the input data are specified
by two text arrays. It is the same for the expected output of the script that will be compared to
the actual result of the execution of the Pig script.

4.3.1. Java Test

@est
public void test Top2Queries() {
String[] args = {
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4.3.2. top_queries.pig

4.3.3. Run

The test can be executed by JUnit (or any other Javatesting framework). It requires:
1. pigjar
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2. pigunit.jar

The test takes about 25s to run and should pass. In case of error (for example change the
parameter n to n=3), the diff of output is displayed:

4.4. Troubleshooting Tips

Common problems you may encounter are discussed below.

4.4.1. Classpath in Mapreduce M ode

When using PigUnit in mapreduce mode, be sure to include the SHADOOP_CONF_DIR of
the cluster in your CLASSPATH.

The default value is ~/pigtest/conf.

4.4.2. UDF jars Not Found

This error means that you are missing some jars in your test environment.

4.4.3. Storing Data

Pig currently drops all STORE and DUMP commands. Y ou can tell PigUnit to keep the
commands and execute the script:

4.4.4. Cache Archive

Page 16



Testing and Diagnostics

For cache archive to work, your test environment needs to have the cache archive options
specified by Java properties or in an additional XML configuration in its CLASSPATH.

If you use alocal cluster, you need to set the required environment variables before starting
it:

export LD LI BRARY_PATH=/ honme/ path/to/lib

4.5. Future Enhancements

Improvements and other components based on PigUnit that could be built |ater.

For example, we could build a PigTestCase and PigTestSuite on top of PigTest to:

1. Add the notion of workspaces for each test.
2. Remove the boiler plate code appearing when there is more than one test methods.
3. Add astandalone utility that reads test configurations and generates a test report.

5. Penny
Note: Penny is an experimental feature.
Penny is aframework for creating Pig monitoring and debugging tools. Penny comes with a

library of tools (see Penny Tool Library). However, the real power of Penny isin creating
your own custom monitoring and debugging tools using Penny's ssimple API.

5.1. How it Works

Before you can create atool, you need to understand how Penny instruments Pig scripts
(called "dataflow programs’ in the following diagram).

As shown in the diagram, Penny inserts one or more monitor agents (called "Penny agent” in
the diagram) between steps of the Pig script, which observe data flowing between the Pig
script steps. Monitor agents run arbitrary Java code as needed for your tool, which has access
to some primitives for tagging records and communicating with other agents and with a
central coordinator process (called "Penny coordinator” in the diagram). The coordinator also
runs arbitrary code defined by your tool.

The whole thing is kicked off by the tool's Main program (called "application” in the
diagram), which receives instructions from the user (e.g. "please figure out why this Pig
script keeps crashing”), launches one or more runs of the Pig script instrumented with
monitor agents, and reports the outcome back to the user (e.g. "the crash appears to be caused
by one of these records: ...").
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5.2. API

Y ou need to write three Java classes: a Main class, a Coordinator class, and a MonitorAgent
class (for certain, fancy tools, you may need multiple MonitorAgent classes). Y ou can find
many examples of Main/Coordinator/MonitorAgent classes that define Penny toolsin the
Penny source code (/pig/trunk/contrib/penny/javal/src/main/javal) under
org.apache.pig.penny.apps. All of the tools described in Penny Tool Library are written using
this API, so you've got plenty of examplesto work with. We'll paste afew code fragments
below to get you going -- in fact the entire code for the "data samples” tool (all 97 lines of
Java) isincluded below.

5.2.1. Main Class

Your Main classisthe "shell" of your application. It receives instructions from the user, and
configures and launches one or more Penny-instrumented runs of the user's Pig script.

Y ou talk to Penny viathe PennyServer class. Y ou can do two things: (1) parse auser's Pig
script and (2) launch an Penny-instrumented run of the Pig script. Here is the Main class for
the data samples tool, described in Penny Tool Library:

i mport java.util.HashMap;

i mport java.util.Mp;

i mport org.apache. pi g. penny. C assW t hAr gs;

i mport org. apache. pi g. penny. Par sedPi gScri pt ;
i nport org. apache. pi g. penny. PennySer ver ;

/**

*/Data sanpl es app.
*
public class Miin {
public static void main(String[] args) throws Exception {
PennyServer pennyServer = new PennyServer();
String pigScriptFilenane = args[O0];
Par sedPi gScri pt parsedPi gScri pt =
pennySer ver . par se(pi gScri pt Fi | enane) ;
Map<String, C assWthArgs> nonitorC asses = new HashMap<Stri ng
Cl assWt hArgs>();
for (String alias : parsedPigScript.aliases()) {
noni t or Cl asses. put (al i as, new
Cl assW't hAr gs( DSMoni t or Agent . cl ass)) ;

par sedPi gScri pt.trace(DSCoordi nat or. cl ass, nonitorC asses);

}

The "monitorClasses’ map dictates which monitor agent (if any) to place after each dataflow
step (steps are identified by Pig script aliases). Y ou can also pass arguments to each monitor
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agent, and/or to the coordinator, as shown in this example for the "data histograms" tool:

5.2.2. Monitor Agent Class

Monitor agents implement the following API:
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Here's an example from the "data samples” tool:

Monitor agents have access to a"communicator” object, which is the gateway for sending
messages to other agents or to the coordinator. The communicator API is:
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5.2.3. Coordinator Class
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Y our tool's coordinator implements the following API:

The coordinator for the "data samples® tool is:
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