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Introduction

The Roxie engine - al'so known as the Rapid Data Delivery Engine or RDDE - uses a combination of technologies and
techniquesthat produce extremely fast throughput for queries on indexed data housed in a dedicated High Performance
Computing Cluster (HPCC).

Roxie queries can exceed several thousand a second, compared to Thor queries which tend to take from afew seconds
to afew minutes each (from end to end) depending on the complexity of the query.

To fully understand this concept, it is best to look at the purpose for which each of these processes is designed:
e The Thor platform is designed to perform operations on every record (or most records) in a massive dataset.
* Queries can be run on the hThor platform if they can quickly pinpoint small sets of records within the data.
» Roxie queries aretypically used to quickly pinpoint small sets of records over and over again.

If you think of all your data as an ocean, Thor would be used to perform operations on the entire ocean.

An hThor query might be used to find a single fish within that sea of data.

The query would be deployed to a Roxie cluster to be used to find hundreds or thousands of individua fish-one after
another.

Roxie queries are deployed to a Roxie cluster, which pre-loads all queriesinto memory and prepares them to be ready
to execute as soon as aquery is received.

Queries are sent to Roxie via XML, SOAP, or JSON, and the results are returned in the same format. A client
can communicate directly with the Roxie cluster by opening a socket to one of the servers in the cluster, or it can
communicate viaan ESP service such as WsECL.

© 2013 HPCC Systems. All rights reserved
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Roxie Overview

There are typically four aspects to using Roxie:

* Creating indexes on datasets
» Using indexesin queries
» Compiling and Deploying queries to the Roxie Cluster

 Providing access to those queries to client-facing interfaces via SOAP or HTTP.

When to Use Indexes

The Thor platform is designed to perform operations quickly on massive datasets without indexes, where the entire
dataset (or almost all of it) isto be used. However, if only afew records are needed, an index can access them more
efficiently. In the ECL language, an index behaves just like a dataset that happens to be able to implement certain
functions (typically filter and count functions) much more quickly than a standard flat file or CSV dataset can.

© 2013 HPCC Systems. All rights reserved
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Payload INDEXes

In conventional database systems, an index is used together with a data file to locate records in that data file. You
can do the same in ECL by storing file positions in the index and using them in a FETCH function to retrieve the
corresponding data rows from the origina file.

However, because you can store whatever fields you wish in an index, it is more common in Roxie queries to design
indexes that store both the search fields and the information you want to look up. This eliminates an extra disk read
for the FETCH. Since indexes are compressed, this can also save disk space if the original data file does not need to
be stored on the Roxie cluster.

Any field in an index that does not need to be searched for can be specified as being in the "payload” - such fields
are stored only at the leaf nodes of the index tree which can save some space and performance in the lookups. The
fields in the payload may simply be additional fields from the base dataset, but they may also contain the result of
some preliminary computation (computed fields).

© 2013 HPCC Systems. All rights reserved
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Roxie Superfiles

A superfile used in Roxie may not contain more than a single sub-file (a superkey, however, may contain multiple
payload indexes). Thisrestriction makes using superfilesin Roxiejust an exerciseinfileredirection. By writing queries
that use superfiles (even though they contain only a single sub-file) you have the advantage of being able to update
your Roxie by simply deploying new data without needing to re-compile the queries that use that data simply because
the sub-file name changed. This saves compilation time, and in a production environment (which aRoxietypically is)
where adatafile is used by many queries, this savings can be a significant.

See the ECL Programmer's Guide for more details.

© 2013 HPCC Systems. All rights reserved
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How Roxie Works

Roxie clusters consist of anumber of machines connected together to function as asingle entity. ECL source code for
one or more queriesis compiled and published to the cluster. Once published, queries can process data rapidly.

Each machine in the cluster actsin two distinct roles - these roles execute in the same process and share alot of code
- including the compiled query code - but can be thought of aslogically distinct.

The Server process accepts incoming queries from a client, evaluates the ECL code of the query given the input that
is provided in the client query, and returns the result to the client. When the Server evaluates an ECL function that
requires data from disk, it determines the slave node or nodes that may have the appropriate data, and sends a request
to those slave nodes to retrieve any matching data. Results from multiple slave nodes are collated and become the
input for further ECL functions evaluated on the Server node. Typically, requesting applications use some form of
load balancing to distribute requests evenly to the available Servers.

The Slave process accepts requests only from other Server nodes in the cluster. These requests correspond to asingle
ECL function such as afiltered index read or adisk fetch. Results are sent back to the Server that originally requested
them. In order to balance performance and manage hardware failures, slaves receive the requests over multicast,
and there will typically be at least two slave nodes that will receive each request from a server. The slave nodes
communicate with each other to avoid duplicating effort, so that whichever slaveisfirst ableto handletherequest tells
the others not to bother. Each node in a cluster typically handles Slave requests on two or more multicast channels,
usually one channel per disk drive. If any Slave node is not responding, the requests on that channel are handled by
the other peer Slave nodes responsible for that channel.

© 2013 HPCC Systems. All rights reserved
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Queriesthat have been compiled with the target platform specified as a Roxie cluster may be published to a QuerySet
using EclWatch.

\-

This example shows a 5-node Roxie Cluster with each node configured to be both a Server and a Slave.

Each Roxie cluster loads queries from one or more QuerySet lists.

When aquery isadded to the QuerySet that a Roxieiswatching, Roxiewill preload the query .so (or .DLL) and prepare
the execution context as far as it can, so that it is ready to execute incoming requests to execute that query as soon
as they arrive. This may includes loading the .so (or .DLL), resolving file references, and opening files (if there are
sufficient file handles avail able), preloading datainto memory if requested, and evaluating ECL code in the query that
has been marked as: ONCE.

Depending on the configuration, Roxie may read data remotely from a Thor cluster where it was prepared, or if
preferred, it may be copied to the Roxie for local access.

Typically adevelopment system might refer to datain situ on the Thor cluster, while a production system may prefer
the performance benefits of copying datalocally to the Roxie.

© 2013 HPCC Systems. All rights reserved
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Roxie can read dataremotely while it isbeing copied and switch to the local copy once the copy operation is compl ete.
This provides the benefit of quick availability because the query can be active before the data is copied, while still
taking advantage of the performance benefits of local data.

Queries and Data

Datafiles and index files referenced by a Roxie query’ s ECL code are made available in one of four ways, depending
on the configuration of the Roxie cluster.

There are two settings in the Roxie configuration that control where Roxie looks for data and index files:

copyResour ces Copies necessary data and key files from the current location when the query is
published.
useRemoteResour ces Instructs Roxie to look for data and key files in the current location after the query
is published.
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These options may appear to be mutually exclusive, but the chart below shows what each of the four possible
combination means.

of the data until

it can copy the
datalocaly. This
allows aquery

to be available
immediately while
the datais copied.

query cannot be
executed until the
datais copied. This
ensures optimum
performance after
the datais copied.

location. The query
can be executed
immediately, but
performanceis
limited by network
bandwidth. This
alows queriesto
run without using
any Roxie disk
space, but reduces
its throughput
capabilities.

copyResources T T F F
useRemoteResources T F T F
Directsthe Roxie |Directsthe Roxie |Directsthe Roxie |Will use dataand
cluster tousethe |cluster to copy the |cluster toloadthe |indexes already
remote instance datalocally. The |datafrom aremote |loaded (placed on

the Roxie cluster
using DFU ) but
will not copy or
read remote data.
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When copyResour cesis enabled, datafiles are copied from sourcelocationsto slave nodes. Index filesare also copied,
with an extrafile part that is a“key-of-keys’ or a metakey.

A copy of the metakey is aways stored on each Farmer and in most casesis loaded into memory at startup to increase
performance.

Command Line support

The ecl command line tool offers a means of copying queries from one Roxie to another. Typically, this means data
and index files would be copied or accessed remotely following Roxi€’ s configuration settings.

The ecl command line tool provides an option to instruct Roxie to not copy files at the time of the query copy. This
allows you to quickly copy a query without copying files.

ecl queries copy --no-files

This specifies to NOT copy files referenced by the query being copied. The query cannot run until data is made
available.

© 2013 HPCC Systems. All rights reserved
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Roxie Data Backup

Roxie datais protected by three forms of redundancy:

» Original Source Data File Retention: When a query is deployed, the data is typically copied from a Thor cluster's
hard drives. Therefore, the Thor data can serve as backup, provided it is not removed or altered on Thor. Thor data
istypically retained for aperiod of time sufficient to serve as a backup copy.

* Peer-Node Redundancy: Each Slave node typically has one or more peer nodes within its cluster. Each peer stores
acopy of datafilesit will read.

» Sibling Cluster Redundancy: Although not required, Roxie deployments may run multiple identically-configured
Roxie clusters. When two clusters are deployed for Production each node has an identical twin in terms of data and
queries stored on the node in the other cluster.

This configuration provides multiple redundant copies of datafiles. In this example, there are six copies of each file
at any given time; eliminating the need to use traditional backup procedures for Roxie datafiles.

© 2013 HPCC Systems. All rights reserved
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Developing Roxie Queries
Development Path

1. Determine the need.

2. Evaluate data and determine fields to index.
3. Build Index(es).

4. Create ahThor query.

5. Test and fine-tune the query (using hThor).
6. Publish the Query to a Roxie cluster.

7. Test and certify (compare results to expected results).

Note: These steps are explained in detail in the HPCC Data Tutorial and the Programmer's Guide.

© 2013 HPCC Systems. All rights reserved
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Methods to Submit Jobs to a Roxie
Cluster

After aquery is compiled and deployed, there are several methods to submit jobs that use the query. While the most
common usage is via custom applications using the XML or SOAP interface, the other methods have valid uses, too.

A direct socket connection can communicate directly with the Roxie cluster, eliminating all other intermediate
components. This provides a means of certifying the Roxie cluster, its configuration, the deployment of the query,
and the query itself.

SOAPCALL dlowsaThor query to make calls to a Roxie query (See the ECL Language Reference for details). This
provides the capability of combining Roxie results with other data processing tasks performed during ETL.

Conducting queriesviaan ESP service using HTTP or HTTPS alows access to queries directly from a browser. Web-
based access allows you to provide easy access to anyone you wish. Using HTTPS, you can ensure data security using
Secure Socket Layer (SSL) encryption. Thisensures al datais encrypted asit travels across a network or the Internet.
In addition, LDAP authentication is available to restrict access to a set of users.

Custom applications using SOAP providesthe most flexibility and functionality. The application development process
is ssimplified by Enterprise Services Platform's automatic Web Services Definition Language (WSDL) generation.
Many development tools (such as, Microsoft's .NET Studio or NetBeans JAVA) include a tool to generate code to
create proxy stubs from a WSDL document. This simplifies the development process and ensures exposure of all
necessary methods and properties.

Direct Socket Connection (TCP/IP)

Direct Socket
Executahble

GUI or Command Line
Irterface

Rapid Data
Delivery Engine
(ROXIE)
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SOAPCALL via ECL

Direct Connact
End-Uiser Services

Query
Builder

DaALI

The System

ECL Agent(s)

Data Refinery
(THOR)

SOAPCALL

Rapid Data
Delivery Engine
(ROXIE)
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SOAP or HTTP/HTTPS

Client
Application
using SOAP

Web Browser

SOAP or HTTP Connection
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#

Enterprise Services

Platform (ESP)
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© 2013 HPCC Systems. All rights reserved
17



Rapid Data Delivery Engine Reference
Managing Queries

Managing Queries

Roxie queries are managed via Query Setswhich are stored in Dali. Query Sets control which queries are loaded onto
Roxiewhen it starts up and are manipulated by adding or removing them asrequired. Thelist of queries currently held
within a QuerySet can be viewed using ECL Watch.

Once a query has been published to the Query Set, it can now be run on the roxie using aweb interface.

© 2013 HPCC Systems. All rights reserved
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Adding a roxie query to the Query Set

To add aroxie query to a Query Set:

1. Use ECL IDE to write your query and then compile it setting the target as the roxie cluster in your HPCC
environment.

2. Go the ECL Watch tab for the compiled workunit and click the Publish button. A message is displayed indicating
that your query has been published successfully.

© 2013 HPCC Systems. All rights reserved
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Viewing Query Sets using ECL Watch

Using ECL Watch, you can view the query for al clusters on your HPCC. Click on the Query Sets/Browse menu
item to see the clusters which are currently using Query Sets. Click on the myroxie link to view the list of queries
currently available for roxie. Using this feature you can:

View thelist of currently available queries on a cluster.

View details about each query including the ID, the name of the query, the workunit ID, the DLL(S) it uses and
whether it is suspended.

View details of the aliases that exist for each query.
Delete a Query from thellist.
Delete an Alias.

Toggle the suspend setting on/off

© 2013 HPCC Systems. All rights reserved
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Using WSECL to run aroxie query

WSECL is the ECL Web Service interface that is provided with HPCC and is available using the following URL:
http://nnn.nnn.nnNN.nnn:8002, where nnn.nnn.nnn.nnn is the | P address of your ESP.

WSsECL usesthe Query Setsinformation to display thelist of availablerunnable queriesand you can useit, for example,
to test that your query works as expected.

The web page shows al clusters using Query Sets. Expand myroxie in the tree and select the query you want to run.
A default form is displayed which is generated from the input field names and types. Enter values and press submit
to see the results and test your query.

© 2013 HPCC Systems. All rights reserved
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Packages and Packagemaps

A Roxie query has one or more data files associated with it. At times, you may want to update data without changing
the query.

Packages are away to separate the data definition from the query.

A package defines a superkey that a query will use. A newer package that redefines the contents of that superkey can
later be sent to a Roxie cluster without recompiling any queries. This allows you to refresh data and while ensuring
that you are using identical code in your query. It also eliminates the need to recompileit and republish it.

This simplifies change control and allows query devel opers to continue devel opment without the risk of aquery being
deployed to production before it is ready while still allowing data to be updated.

A packagemap provides areference to the contents of a superkey used in queriesthat overridesthe original definition .
This affords greater flexibility and control over the data used by a query or a collection of queries.

Roxie resolves data files at query load time. First, it will look for a package defining the superkey contents. If thereis
no package, it will look in the Dali Server's DFU (Distributed File Utility).

The end result is quicker, more flexible process, without the need of recompiling complex queries. Thisalowsyou to
update data without the chance of deploying new code that has not been approved for migration to production.

Without packages, you would do one of the following:
- Add new subfile(s) to the superkey via ECL code, ECLWatch, or DFUPIus, then reload the cluster.
- Revise the query to use adifferent key file, compileit, and republish it.

A packagemap file can contain one or more packages. The file is used to transfer the information to the Dali server.
Onceitissent, thefileis no longer used. It isa good ideato keep acopy as abackup, but it serves no other purpose.

The definition of a superfile or superkey inside of a package file overrides the definition in Dali, but doesNOT change
the superfile or superkey definition in Dali Server's DFU.

Package information is used as soon asit is added to Dali and the package is activated. This can be done using using
ecl packagemap add --activate (or ecl packagemap add & ecl packagemap activate).

© 2013 HPCC Systems. All rights reserved
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Example

Inthisexample, we haveaquery named MyQuery which usesasuperkey named MyDataK ey that includestwo subfiles:

» ~thor::Mysubfilel
» ~thor::Mysubfile2

If we wanted to add a third subfile, we can use a packagemap to redefine the MyDataK ey superkey definition so it
contains three files:

» ~thor::Mysubfilel
» ~thor::Mysubfile2

e ~thor::Mysubfile3

Example 1:

<Roxi ePackages>
<Package id="M/Query">
<Base id="thor:: MyDat a_Key"/>
</ Package>
<Package id="thor:: MyDat a_Key" >
<Super Fil e id="~t hor:: MyDat a_Key" >
<SubFi | e val ue="~t hor:: Mysubfil el"/>
<SubFi | e val ue="~t hor:: Mysubfile2"/>
</ SuperFi |l e>
</ Package>
</ Roxi ePackages>

Example 2:

<Roxi ePackages>
<Package id="M/Query">
<Base i d="t hor:: MyDat a_Key"/ >
</ Package>
<Package id="thor:: MyDat a_Key" >
<SuperFile id="~thor:: M/Dat a_Key">
<SubFi | e val ue="~t hor:: Mysubfil el"/>
<SubFi | e val ue="~t hor:: Mysubfil e2"/>
<SubFi | e val ue="~t hor:: Mysubfil e3"/>
</ Super Fi | e>
</ Package>
</ Roxi ePackages>

© 2013 HPCC Systems. All rights reserved
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Updating Data

Thissection detail sthetypical stepsaquery developer and adatadevel oper follow onceaquery isready for production.

* Prepare the data (in this workflow, the data is defined as a superkey)

» Write the query and test

 Publish aquery using the data

Later when you want to update the data:

Deploy the data in one of the following manners:

* Create a packagemap containing a package redefining the contents of the superkey
» Add the packagemap(s) by associating the package information with a QuerySet.

» Add the packagemap(s) by associating the package information with a QuerySet.

* Usethe command

ecl packagemap add --activate

Later when new data arrives, follow these steps to update the data using packages:
* Prepare the data and create a new subfile

Note:  We strongly recommend against reusing a file name. It is generally better to create new files. Roxie shares
file handles so trying to change an existing file whileit is loaded could cause issues.

 Create a package with a superkey definition that includes the new subfile
» Add the packagemap redefining the contents of the superkey. Use the command:

ecl packagemap add --activate

© 2013 HPCC Systems. All rights reserved
24



Rapid Data Delivery Engine Reference
Packages and Packagemaps

Package File Syntax

Package files are formatted in XML using the conventions detailed in this section.

A Package file must begin with <RoxiePackages> and end with </RoxiePackages>.
Package tags have an id attribute that specifies what the package is referring to.

Insidethe <Package> structure, references are made either to superfiles or other named packages. Thisindirect naming
convention allows you to group file definitions together and reference the package containing the group.

The example shows query references first and file references following; however, this order is not required.

The lines are numbered only for reference purposes. The comments are included for clarity, but are not
required.

Example:

1. <Roxi ePackages>

2. <l-- Begin Qeries -->

3. <Package i d="M/Query">

4, <Base i d="t hor:: M/Dat a_Key"/ >

5, </ Package>

6. <I-- End Queries -->

7. <I-- Begin File references -->

8. <Package id="thor:: M/Dat a_Key">

9. <SuperFil e id="~t hor:: MyDat a_Key" >
10. <SubFi | e val ue="~thor:: Mysubfilel"/>
11. <SubFi | e val ue="~thor:: Mysubfil e2"/>
12. <SubFi | e val ue="~t hor:: Mysubfil e3"/>
13. </ Super Fi | e>
14. </ Package>
15. <!--End File references -->

16. </ Roxi ePackages>

In this example, we have a query: MyQuery. The query uses a superkey defined in a package named
thor::MyData Key. This is later defined on line 8. The thor::MyData Key package contains one superkey
definition.

The example shows query references first and file references following; however, this order is not required.

© 2013 HPCC Systems. All rights reserved
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Working with Packages using the ecl
command line tool

This section contains details about the actions and options used to work with packages. The ECL command line tool
isfully documented in the Client Tools Manual.

© 2013 HPCC Systems. All rights reserved
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ecl packagemap add

ecl packagemap add [--daliip][options] <target> <filename>

Examples:

ecl packagemap add

-s=192. 168. 1. 10 roxi e nypackagemap. pkg

ecl packagemap add roxi e nmypackagemap. pkg --overwite
ecl packagemap add roxi e nypackagemap. pkg --daliip=192.168. 11. 11

ecl packagemap add

Actions

add
Arguments
target
filename
--daliip=
Options

-0, --overwrite
-A, --activate
-v, --verbose
-S, --server
--port

-U, --username
-pw, --password

Calls the packagemap add command

Adds a packagemap to the target cluster

The target to associate the packagemap with
The name of the file containing packagemap information.
IP address or hostname of the remote Dali to use for logical file lookups

Whether to overwrite existing information - true if present

Activates packagemap

Output additional tracing information

The IP Address or hosthame of ESP server running eclwatch services
The eclwatch services port (Default is 8010)

The username (if necessary)

The password (if necessary)

© 2013 HPCC Systems. All rights reserved
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ecl packagemap delete
ecl packagemap delete [options] <tar get><packagemap>

Examples:

ecl packagemap del ete roxi e nmypackagemap

ecl packagemap delete Calls the packagemap delete command

Actions

delete Deletes a packagemap

Options

-v, --verbose Output additional tracing information

-S, --server The IP Address or hostname of ESP server running eclwatch services
--port The eclwatch services port (Default is 8010)

-u, --username The username (if necessary)

-pw, --password The password (if necessary)

© 2013 HPCC Systems. All rights reserved
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ecl packagemap activate
ecl packagemap activate <target> <packagemap>

Example:

ecl packagemap activate roxi e nypackagemap. pkg

ecl packagemap activate The activate command will deactivate the currently active packagemap and make the spec
packagemap active.

Arguments

target The target containing the packagemap to activate

packagemap name of packagemap to update

Options

-v, --verbose Output additional tracing information

-S, --server The IP Address or hostname of ESP server running eclwatch services

--port The eclwatch services port (Default is 8010)

-u, --username The username (if necessary)

-pw, --password The password (if necessary)
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ecl packagemap deactivate

ecl packagemap deactivate <tar get> <packagemap>
Example:

ecl packagemap deactivate roxi e nypackagemap. pkg

ecl packagemap desctivate The deactivate command will deactivate the currently active packagemap.
Arguments

target The target containing the packagemap to deactivate

packagemap Name of packagemap to deactivate

Options

-v, --verbose Output additional tracing information

-S, --server The IP Address or hostname of ESP server running eclwatch services
--port The eclwatch services port (Default is 8010)

-u, --username The username (if necessary)

-pw, --password The password (if necessary)
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ecl packagemap list
ecl packagemap list <target>

Examples:

ecl packagemap |ist roxie

ecl packagemap list Calls the packagemap list command
Actions

list Lists loaded packagemap names
Arguments

target The target containing the packagemap to list
Options

-v, --verbose Output additional tracing information

-S, --server The IP Address or hosthame of ESP server running eclwatch services
--port The eclwatch services port (Default is 8010)
-u, --username The username (if necessary)

-pw, --password The password (if necessary)
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ecl packagemap info
ecl packagemap info [options] <target>

Examples:

ecl packagemap info roxie

ecl packagemap info Calls the packagemap info command

Actions

info returns packagemap info

Arguments

target The target containing the packagemap to retrieve
Options

-v, --verbose Output additional tracing information

-S, --server The IP Address or hosthame of ESP server running eclwatch services
--port The eclwatch services port (Default is 8010)

-u, --username The username (if necessary)

-pw, --password The password (if necessary)
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ecl packagemap validate

ecl packagemap validate <tar get> [<filename>]

Examples:

ecl packagemap validate roxi e nmypackagemap. pkg
ecl packagemap validate roxie --active

The packagemap validate command verifies that :

* Referenced superkeys have subfiles defined (warns if no subfiles exist)

» All referenced queries exist in the current Roxie queryset

 All Roxie queries are defined in the package

The result will aso list any files that are used by queries but not mapped in the packagemap.

Filename, --active, and --pmid are mutually exclusive. The --active or --pmid options validate a packagemap that has
already been added instead of alocal file.

The --queryid option checks the filesin a query instead of all the queriesin the target queryset. Thisis quicker when
you only need to validate the files for asingle query.

ecl packagemap validate
Actions

validate

Arguments

filename

target

Options

-v, --verbose

-S, --server

--active

--pmi d=<packagemapi d>
--queryid

--port

-U, --username

-pw, --password

Calls the packagemap validate command.

Validates packagemap info

The filename containing the packagemap info to validate
The target containing the packagemap to validate

Output additional tracing information

The IP Address or hostname of ESP server running eclwatch services
Validates the packagemap that is active for the given target

Validates the given packagemap

Validate the files for the given queryid if they are mapped in the packagemap
The eclwatch services port (Default is 8010)

The username (if necessary)

The password (if necessary)
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Tips:

» Always use superfiles or superkeys to take advantage of indirect naming and to alow the use of packages. Roxie
does not require this, but it works best this way.

» Useuniquefilenamesinstead of overwriting existing files. This prevents accidental overwrites and provides an easy
way to roll back.

* If youhavealargecollection of keys, itiseasier to maintain if you use superkeyswith asingle subindex-file. Multiple
subfiles are useful when you need to add data quickly, but if time allows, it is better to rebuild anew single key file.

» Before you delete a packagemap, make sure you have a backup copy.
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Deploying Data to a Cluster using DFU

Y ou can use the Distributed File Utility (DFU) in ECL Watch to copy (or remote copy) data files to a Roxie cluster.
This alows you to copy large files to a cluster in advance of publishing a query. If data files are copied in advance,
a query which requires those files will use the ones already in place. If you have large data sets, this allows you to
prepare in advance of query deployment.

Note: To usethisfeature, the FTSlave utility must be installed to each node in the cluster. Thisis done automatically
by the Configuration Manager Wizard.
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DFEU Copy

1. Open the ECLWatch web page. Y ou can reach this page using the following URL: http://nnn.nnn.nnn.nnn:8010,
where nnhn.nnn.nnn.nnn is your node's I P address.

2. Click on Browse Logical Files hyperlink below DFU Filesin the menu on the | eft.

3. Locatethefileto copy inthelist of files, then click on theicon, then select Copy from the pop-up menu.

'y
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Clusters el thor: :mysprayedfle 430,198 2011-08-24 12:33:064 Jiattla =i}
Ackiviy
Schadul O
Sehalular = thew:: wird_Jist_esy 430,196 2013-08-24 16:12:30 ey thor 1{
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= - o il ryn: pecplebyzipndan 5,537,792 B41,400 2011-06-24 21:00:18 hpccdeme  mythar ‘2:
Browse Vigw Diata Filg
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4. Fill in Destination and Optionsinformation.

HPCC Systems Eclwat
3 e Bt
lusters [i<]| .
e l Copy File f
Rm:r‘: =r
ECL -
Search Warkunits Source -"
Drowse Workunis Logical File:  tutonal::yn:: peoplebyzipindex A
ECL Play groaind v g )
Queries Destination i
P Group: Imythor i
Largel Clusters Logical Hame: Thor lebyzipindex
Chyster Procasses rriythar
System Sarvers ask: myeclagent
OFU Workunits Roxie }
SR dpotions . b
Destination:
Group Use the drop list to select the Roxie cluster to copy to.
Note: You can only choose from clusters within the current environment.
Logical File The logical name for the copied file.
File Mask Automatically updated based on logical file name entered.
Options:
Overwrite Check this box to overwrite files of the same name.
Replicate Check this box to create backup copies of all file partsin the backup directory (by

convention on the secondary drive of the node following in the cluster).

Thisoption isonly available on systemswherereplication has been enabled.
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Check this box to keep the number of parts the same and wrap if the target cluster
issmaller that the original .

Compress Check this box to compress the files.

Wrap

. Pressthe Submit button.
The DFU Workunitdisplays.

. Click on the View Progress hyperlink to see a progress indicator.

© 2013 HPCC Systems. All rights reserved
37



Rapid Data Delivery Engine Reference
Deploying Data to a Cluster using DFU

Remote Copy

Remote Copy allows you to copy datato a Roxie from a Thor or Roxie cluster outside your environment.

1. Open the ECLWatch web page. Y ou can reach this page using the following URL: http://nnn.nnn.nnn.nnn:8010,
where nnn.nnn.nnn.nnn is your node's | P address.

2. Click on the Remote Copy hyperlink below DFU Filesin the menu on the | eft.

The Copy File page displays.

3. Fill in Source, Destination, and Optionsinformation.

Source:
Logical File
Source Dali
Source Username
Source Password
Destination:
Group
Note:
Logical File
File Mask
Options:
Overwrite
Replicate

Compress
Wrap

4. Pressthe Submit button.

The DFU Workunit displays.

Thelogical file name in the remote environment
The Dali Server in the remote environment

A valid user in the remote environment

The password for the user in the remote environment

Use the drop list to select the cluster to copy to.

Y ou can only choose from clusters within the current environment.
The logical name for the copied file.

Automatically updated based on logica file name entered.

Check this box to overwrite files of the same name.

Check this box to create backup copies of all file partsin the backup directory (by
convention on the secondary drive of the node following in the cluster).

Thisoption is only available on systemswher e replication has been enabled.

Check this box to compress the files.

Check this box to keep the number of parts the same and wrap if the target cluster
is smaller that the original.

5. Click on the View Progress hyperlink to see a progress indicator.
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Capacity Planning for Roxie Clusters

Capacity Planning

Roxie clusters are disk-based High Performance Computing Clusters (HPCC) , typically using indexed files. A cluster
is capable of storing and manipulating as much data as its combined hard drive space; however, this does not produce
optimal performance.

For maximum performance, you should configure your cluster so slave nodes perform most jobs in memory.

For example, if a query uses three data files with a combined file size of 60 GB, a 40-channel cluster is a good size,
while a 60-channel is probably better.

Another consideration is the size of the Thor cluster creating the data files and index files to be loaded. Y our target
Roxie cluster should be the same size as the Thor on which the data and index files are created or a number evenly
divisible by the size of your Roxie cluster. For example, a 100-way Thor to a 20-way Roxie would be acceptable.

Thisis due to the manner in which datais loaded and processed by Roxie daves. If datais copied to slave nodes, the
file parts are directly copied from source location to target locations. They are NOT split or resized to fit a different
sized cluster. Therefore, if you load 50 file parts onto a 40-channel cluster, part one goes to channel one, part two
to channel two, etc. Parts 41-50 start at the top again so that part 41 goes to channel 1, and part 42 goes to channel
2, etc. The result is an unevenly distributed workload and would result in reduced performance. A cluster will only
perform as fast as its slowest node.

The final consideration is the number of Server processes in a cluster. Each slave must also be a Server, but you
can dedicate additional nodes to be only Server processes. This is useful for queries that require processing on the
Server after results are returned from slaves. Those Server-intensive queries could be sent only to dedicated Server |P
addresses so the load is removed from nodes acting as both Server and slave.

Configuring the Channels

Intheillustration below, the nodes are configured using an N+5 scheme to share channels. Channels can be configured
in many ways, thisis one example.
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In this depiction, each enclosure holds five Roxie dave blades (a row of servers in the picture). We will use this
example for the rest of this manual.
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PreFlight and Roxie Metrics
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ECL Watch / Preflight

ECL Watch's Topology section isused to perform Preflight activities. These preflight utilities are used for daily health
checks, aswell astrouble avoi dance and troubleshooting. It providesacentral location to gather hardware and software
information from a remote set of machines and has many uses for day-to-day environment preparation.

Regular Uses

Typical usesfor Preflight in the preparation of the environment before a data build
» Examine disk space utilization
* Critical for optimal operation of the Data Refinery nodes.
 Disk space utilization alarm threshold easily adjusted.
» View last boot up of al nodesin acluster
» Confirms the boot-up state of a node without having to login to the node.
» Confirm expected processes running on each node
e Make sure all HPCC processes are running on the appropriate nodes

 Validate network availability of each node

Using ECL Watch PreFlight in Troubleshooting
These are typical uses for Preflight in troubleshooting
» Validate Disk Space Utilization
» Validate Memory Utilization
 Validate monitoring agent process running on nodes (heimdall.exe)
* Validate processes running on the appropriate machines
On aroutine basis, typically before processing begins, an entire system health check should be performed.
There are three sections in the Topology area of ECL Watch:
* Clusters, including al clusters of any of the following types:
e Thor (Data Refinery Cluster)
* Roxie (Rapid Data Delivery Engine Cluster)
o System Servers, including all system componentsin the current environment:
o Dali Server

* DFU Server(s)
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« ECL CC Server(s)
» ECL Scheduler

« ECL Agent(s)

« ESP Server(s)

¢ Sasha Server

ECL Watch PreFlight Tasks

Perform these tasks using ECL Watch when validating or troubleshooting a component.

» Open the ECLWatch web page. You can reach this page using the following URL: http://nnn.nnn.nnn.nnn:8010,
where nnn.nnn.nnn.nNnn is your node's IP address.

* Intheleft side menu, click on one of the hyperlinks under Topology:
System Serversor Clusters

» For acluster, click on its hyperlink.

EclWatch Enterprise S¢
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N L | O | name | Type | Bulld FIa'I:Fnrm! Directory |,
B Blaxarsaund - . i i i i/ lbHRCCSystams/my “"""r'ﬂ'iﬁ
isrias | [ ] Myroxie Roxie community_3.0.0 Lin SvarlibHPCCSystems,/myroxie
Brosese rEE
Tapolagy | [ ] oy thor Thior community_3.0.0 Lin HearMbHPCC Systems/mythor el
Taraet Clusiers —
Clpter Processes [l select All f None
Aystam Sarveri
DFU Workunits
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A page displays showing all machines of the type selected in the previous steps.
* For acluster, make sure the Select All checkbox is checked (to select all servers).

For System Servers, the critical servers are pre-selected. If you only want to PreFlight a specific machine, check
only the box next to its listing.

» Check the boxesfor Get Processor | nformation, Get storage infor mation, and Get softwar einformation. These
should be checked automatically.

» Check the Show processes using filter checkbox. Submitting a request using the predefined filters verifieswhether
the appropriate HPCC processes are running. For example, a machine defined as a Dali server would be verified
for all processes expected to run on aDali server.

» Optionally, check the Auto Refresh Every checkbox and provide the number of minutes. This will automatically
query the servers and refresh the page at the provided interval.
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* Pressthe Submit button.

The resulting page displays all the requested information, as shown below:
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» Any expected processes that are not running are highlighted in orange in the Pr ocesses Down column.
» Hovering the mouse over any column, displays additional information.
» Any values below the specified thresholds (see above) are displayed with an orange background.

» For disk space utilization, all local drives are displayed. Partitions to exclude (such as RAM Drives) are defined
in the ECLWatch service.

Options

The following option settings are available to customize the execution and display.
Machine Information

Specifies that the query will return machine information for the selected machines.
Get Roxie Metrics

This option is available only to Roxie cluster. It displays diagnostic information about the cluster. See the Roxie
Metricssection in this manual .

Get Processor | nformation

Specifies that the query will include results about the processor usage on the selected machines. The threshold for a
warning is set in the Warn if CPU Usageis over entry control.

Get storage | nformation
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Specifies that the query will include results about memory and disk space on the selected machines. The threshold for
awarning about memory is set inthe Warn if available memory isunder entry control. The threshold for disk space
warningsis set in the Warn if available disk spaceisunder entry control.

Get softwar e Information
Specifies that the query will include results about running processes on the selected machines.
Show Processes using filter

Checking this box specifiesthat a query using predefined filters will verify whether the appropriate HPCC processes
are running. For example, amachine defined as a Dali server would be verified for all processes expected to run on a
Dali server. If not checked, all running processes are displayed in a pop-up window when the mouse pointer is over
the column.

Additional Processesto filter

When using afilter, this entry box allows you to add additional processes to consider. If the specified process is not
running, it will appear in the Down Processes column.

Auto Refresh Every _ mins.

Optionally, provide an interval in minutes to automatically re-submit the query.

© 2013 HPCC Systems. All rights reserved
45



Rapid Data Delivery Engine Reference
PreFlight and Roxie Metrics

Roxie Queries and Roxie Files in ECL
Watch

ECL Watch allows you to search for deployed Roxie Queries and to search for deployed Roxie Files.

To Search Roxie Queries

» Open the ECLWatch web page. You can reach this page using the following URL: http://nnn.nnn.nnn.nnn:8010,
where nnn.nnn.nnn.nNnn is your node's IP address.

The ECL Watch home page will open.

* Click on the Search Roxie Queries below Roxie Queries

HPCC Systems EclWatch
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Spray XML
Remate Coox
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» Select the Cluster from the drop list.
All Roxie clusters in this environment appear on thelist.
» Select the query type (Suspended, Non-Suspended, or both) from the Suspended drop list.

* Pressthe Sear ch button

Thelist of queries displays.
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* Rt-click to the A button on the | eft of any query, then select the action from the popup menu.

EclWatch
HPCC Systems e

= poxie Queries on Cluster: myroxie
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Browse
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Target Clusters
Cluster Frocrsses
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DFU Workunits
Search
Browse
DFU Files
Upload/downlaad File
View Daty File
Search File
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Details displays a page of details about the query, including:

Py

Total 1 gueries.

High |
Prinrlw il | Miasas cnm
W readindexservice.l W20110623-142636 hpcocdemo Mo

[ ‘ WUID | peployed By ‘

Go Back |

* TheWorkunit ID

* The Cluster

» The name of the associated Shared Object (.s0)

» The Query's priority

» The user that deployed it

» Whether or not it is suspended.

» ShowSuperFileslists al superfiles used by the query

» ShowNonSuper Fileslists al non-superfiles used by the query

» ShowGr aph displays the execution graph for the query.

© 2013 HPCC Systems. All rights reserved
47



Rapid Data Delivery Engine Reference
PreFlight and Roxie Metrics

¢ ShowGVCGraph displays the execution query's graph (in GV C format).

HPCC Systems
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To Search Roxie Files:

¢ Open the ECL Watch home pagein abrowser. The URL isthe |P address of your ESP Server plusthe port to which
the EclWatch Serviceis bound (usually 8010).

The ECL Watch home page will open.

¢ Click on the Sear ch Roxie Files below Roxie Queriesin the menu on the left side.

¢ Select the Cluster from the drop list.

All Roxie clustersin this environment appear on thelist.

» Select thefile type (Non-Super Files or Super Flles) from the File Type drop list.

¢ Pressthe Search button

Thelist of filesdisplays.

* Rt-click to the i button on the left of any file, then select the action from the popup menu.

¢ Details displays a page of details about the file.

¢ ViewDataFilee allows you to view the contents of afile.

¢ ShowQuerieslistsal queries using thisfile

© 2013 HPCC Systems. All rights reserved
48



Rapid Data Delivery Engine Reference
PreFlight and Roxie Metrics

Viewing Roxie Key Files

» Open the ECL Watch home pagein abrowser. The URL isthe I P address of your ESP Server plusthe port to which
the EclWatch Service is bound (usually 8010).

The ECL Watch home page will open.

 Click on the Search Roxie Files below Roxie Queriesin the menu on the left side.

» Select the Cluster from the drop list.

All Roxie clusters in this environment appear on the list.

» Select the file type (Non-Super Files or Super Flles) from the File Type drop list.
* Pressthe Search button.

Thelist of filesdisplays.

* Rt-click to the % button on the left of any key file, then select ViewDataFile from the popup menu.

A form displays (containing fields in the Key File)
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* Provide search criteriain the fields, then press the First button.

Searching using a value in a Keyed column performs an indexed read. Values in Non-keyed columns provide post-
fetch filtering (after the indexed read).

Theresult displaysin asimilar manner as shown below:
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Roxie Metrics
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IP Address
slavesActive
lastQueryTime
loQueryActive
loMin
retriesNeeded

loMax
hiQueryActive
loQueryCount
loQueryAverage

hi QueryCount

hiMax

hiMin
heapBlocksAllocated

N e

The |P address of the Server node

Number of slaves active for that Server

Time stamp of most recent query executed

Number of low priority queries active

Minimum time (ms) it took to run alow priority query

Count of al reply packets that arrived to a Server as a response to more
than onetry.

Maximum time (ms) it took to run alow priority query

Number of high priority queries active

Total number of low priority queriesrun

Average time it took to run a high priority query

Total number of high priority queriesrun

Maximum time (ms) it took to run a high priority query

Minimum time (ms) it took to run ahigh priority query

Number of times Roxie had to allocate memory from itsmemory all ocator
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