Achilles

N X
J\E__E

L ]

Presentation

Achilles is an open source advanced object mapper for Apache Cassandra.
Among all the features:

e Advanced bean mapping (compound primary key, composite partition key,
timeUUID, counter, static column ...)

¢ Pluggable codec system to define your own types

e Life cycle interceptors to define custom behavior before IN-
SERT/UPDATE/DELETE/SELECT operations

o Fluent options system to parameter runtime statements (consistency
level, retry policy, ...)

o Powerful and type-safe DSL to create your own queries

o Display of DML scripts & DDL statements

o Wrapper to deploy an embedded Cassandra server easily

e Tight integration with JUnit for productive TDD programming

o Support for Bean Validation (JSR-303)

e Support for Lightweight Transaction with dedicated listener interface

e Support for Materialized View

e Support for typed-safe Function calls

e Support for the new JSON API

e Support for multi-project compilation unit


https://travis-ci.org/doanduyhai/Achilles

e Support for native index, SASI and DSE Search

o Flexible naming strategy & insert strategy

¢ Runtime Schema Name Provider for multi-tenant environments
e Full compatibility with Java 8 CompletableFuture

Warning: Achilles versions 4.x are no longer maintained,
only bug-fixes are supported, please migrate to
version 5.x and follow the [Migration From 4.x Guide]

Installation

Below is the compatibility matrix between Achilles, Java Driver and Cas-
sandra versions

Achilles version Java Driver version Cassandra version
5.1.4 (all Cassandra versions up to 3.7) 3.1.1 3.7

5.0.0 (all Cassandra versions up to 3.7) 3.1.0 3.7

4.2.3 (all Cassandra versions up to 3.7) 3.1.0 3.7

4.0.1 (limited to Cassandra 2.2.3 features)  3.0.0-alphab 2.2.3

3.2.3 (limited to Cassandra 2.1.x features)  2.1.6 2.1.5

3.0.22 (limited to Cassandra 2.0.x features) 2.1.6 2.0.15

Warning: there will be no new features for branches older than 5.0.x.
Those branches are

only supported for bug fixes. New features will not be back-ported.
Please upgrade to the

latest version of Achilles to benefit from new features

To use Achilles, just add the following dependency in your pom.xml:

<dependency>
<groupId>info.archinnov</groupId>
<artifactId>achilles-core</artifactId>
<version>${achilles.version}</version>
</dependency>

Do not forget to deactivate incremental compilation and use Java 8 in your
pom.xml file



<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<configuration>
<source>1.8</source>
<target>1.8</target>
<uselIncrementalCompilation>false</useIncrementalCompilation>
</configuration>
</plugin>
</plugins>
</build>

Achilles 4.x requires a JDK 8 to work. It is recommended to use
JDK 8 update 45 or later

For unit-testing with embedded Cassandra, add this dependency with test scope:

<dependency>
<groupId>info.archinnov</groupId>
<artifactId>achilles-junit</artifactId>
<version>${achilles.version}</version>
<scope>test</scope>

</dependency>

For now, Achilles depends on the following libraries:

cassandra (see matrix version above)
cassandra-driver-core (see matrix version above)
Jackson core, annotations, databind & module jaxb annotations 2.3.3
Google Auto Common 0.4

Google Auto Service 1.0-rc2

Java Poet 1.5.1

Guava 18.0

slf4j-api 1.7.2

commons-io 2.4

commons-lang3 3.3.2

. commons-collections 3.2.1

. validation-api 1.1.0.Final

. org.eclipse.jdt.core.compiler-ecj 4.4.2
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Configure Your IDE

Achilles is using code generation at compile time through annotation processors,
you’ll need to configure your IDE carefully.
Please follow the IDE Configuration guide

5 minutes tutorial

To boostrap quickly with Achilles, you can check the 5 minutes tutorial

Quick Reference

To be productive quickly with Achilles. Most of useful examples are given in
the Quick Reference

Advanced tutorial

To get a deeper look on how you can use Achilles, check out the KillrChat
application

Documentation

All the documentation and tutorial is available in the Wiki

Versioned documentation is available at Documentation

Mailing list

For any question, bug encountered, you can use the mailing list

License

Copyright 2012-2016 DuyHai DOAN

Licensed under the Apache License, Version 2.0 (the “License”); you may not
use this application except in compliance with the License. You may obtain a
copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed un-
der the License is distributed on an “AS IS” BASIS, WITHOUT WARRANTIES
OR CONDITIONS OF ANY KIND, either express or implied. See the License
for the specific language governing permissions and limitations under the License.


./IDE-configuration.html
./5-minutes-Tutorial.html
./Quick-Reference.html
./Advanced-Tutorial:-KillrChat.html
https://github.com/doanduyhai/Achilles/wiki
https://github.com/doanduyhai/Achilles/tree/master/documentation/versions
https://groups.google.com/forum/?hl=fr#!forum/cassandra-achilles
http://www.apache.org/licenses/LICENSE-2.0

Changelog

Branch 5.x

¢« 5.14

— Internal renaming of Options to CassandraOptions

— Add primary key & static column schema validation at runtime
— Fix compilation error msg

— Remove dead code

— Fix generated IndexSelect classes

¢ 5.1.3

— Add DSE profile in release instructions

— Fix #272 Support for ASCII type

— Fix #271 Should not pre-generate JSON queries if C* version not
compatible

¢ 5.1.2

— Avoid registering multiple times codecs
— Add DSE 5.0.3 version

— Minor breaking change Fix #267 Codec not found for requested
operation

* manager.crud() .xxx() .withSchemaNameProvider()... be-
comes manager . crud() .withSchemaNameProvider () .xxx() ...

— Fix pom version for DSE I'T modules

— Fix buggy code generation for UDT
« 5.1.1

— Update Java driver to version 3.1.1

— Update README.markdown

— Force projectName pattern to be Java class-name compatible
— Fix #269 indexed() method not generated on Manager class
— Fix NPE when index not present in live schema

« 5.1.0



— Bump version to 5.1.0-SNAPSHOT

— Fix #262 Add parameter for listen/rpc address as well as shutdown
hook for Achilles Embedded

— Fix ERROR message because JMX port not specified

— Add support for DSE Search

— Create missing Cassandra versions

— Fix indentation for DML log

— Remove @DriverCodec annotation

— Forbid index on UDT column

— Add support for SASI

— Internal refactoring for CassandraVersioning

— Fix #224 Support for secondary index in DSL API

— Fix bug in index validation on collections

— Support for non-frozen user-defined types, updating individual fields
of user-defined types

— Add PER PARTITION LIMIT for Cassandra 3.6

— Add readTimeoutInMillis as runtime SELECT option

¢ 5.0.0

— Bump version to 5.0.0-SNAPSHOT

— Update FunctionCall interface because JAVA-1086 is solved
— Write DML log in a single call to logger.debug()

— Add CAST system function

— Add multi-columns slice restrictions for UPDATE/DELETE
— Add Support for JSON

— Rename manager.query() to manager.raw()

— Return TypedMap only if there is a function call in SELECT DSL
— Merge Raw and Typed queries under the same package

— Refactor TypedMap interfaces

— Split IT modules to match Cassandra version

— Fix #255 Allow multiples projects to run in the same JVM
— Normalize the DSL CodeGen

— Reorganize UPDATE/DELETE DSL CodeGen

— Allow selection of UDT fields

— Version DSL CodeGen classes

— Version Validators

Branch 4.x

¢ 4.2.3

— Stop using unsafe embedded Cassandra in IT tests



Add missing UDT DDL logs
Fix #257 Handle upper-cased column name specified on @Column
Fix #259 Incorrect bound values for UPDATE when using TTL

o 4.2.2

)

Move ScriptExecutor from ‘achilles-embedded’ up to ‘achilles-common
Fix #256 Insufficient param for String.format in DEBUG log

Fix counter incr/decr generated code

Only return the first page of data instead of all pages

e 4.2.1

Upgrade Cassandra version to 3.7

Upgrade to Java driver 3.1.0

Disable unsafe Cassandra daemon

Fixes #254 Multi-Layer UDT fails on createBeanFromUDT)()

Add optional input for PagingState, RetryPolicy, ConsistencyLevels
and OutgoingPayload

Add new methods to return iterator() along with ExecutionInfo
Fix bug when querying with ( ... ) tuple notation on clustering
columns

Fix error in log message formatting

Add optional version of statement parameters for nullable input
Remove ‘password’ as reserved keyword

¢ 4.2.0

Add @SuppressWarning on generated code

SELECT DSL TypedMap API renaming

Upgrade to Cassandra 3.5

Upgrade version to 4.2.0-SNAPSHOT before release

Update AbstractManagerFactoryBuilder to inject SERIAL consis-
tency level

Fix #245 Consistency level ordering

Fixes #246 Add guard before checking isXXXCompiler()

Fixes #248 Fix dependency injection ordering bug 2

Fixes #244 Fix dependency injection ordering

Fixes #240 Do not check for clustering column when inserting only
static columns

Fixes #227 Support for UDF/Aggregates

Upgrade to Cassandra 3.4

Call shutdownNow() on single thread executor upon termination
Internal refactoring

Internal renaming of TypeParsingResult to FieldMetaSignature



— Fixed debug log issue (PR #250 from bhuvanrawal/debug_log_fix)

— Update Commons-Collections (PR #243 from cgils/master)

— Fixes #225 Add support for function calls/UDF call in DSL API

— Fix typo in tracing logs

— Fix small typo on @Table javadoc

— Provide more details for JDKOptional TypeTokens

— Catch all exceptions during compile-time and print the complete stack
trace

— Add missing dependency on org.ow2.asm.asm 5.0.4 and driver class
CassandraTypeParser

— Make SELECT DSL also return TypedMap in addition of entity

— Use an unsafe Cassandra Daemon for unit testing

— Fixes issue with UDT schema not created when UDT is nested in
collection

¢ 4.1.0

— BREAKING CHANGE Rename @Entity to @Table

— Upgrade Cassandra version to 3.3

— Fixes #237 Support for Materialized Views

— Add scriptTemplate support for AchillesTestResoureBuilder

— Add JDK Optional codec

— Onsite codec declaration override codec registry

— Support JDKS8 Date types

— Fixes JavaDoc rendering issue on DSL methods

— Use exact type when calling get/set on Row object

— Only generate UDT schema associated for managed entity classes at
runtime

— Make AchillesProcessor stateful and do not regenerate classes many
times

— Update JavaPoet to version 1.5.1

— Add support for numeric array data types

— Fixes #222 Support for @RuntimeCodec

— BREAKING CHANGE Remove support for @Codec on class,
prefer @QCodecRegistry

— Code cleaning
— Forbid to have 2 entities with the same class name
— Implement compile time codec registry

— Replace stream().forEach() by simple for loops



— Fixes integration test

— Fixes #235 Entity mapped on non existing table/keyspace cause
nullpointer exception

— Use simple for loop instead of useless stream.forEach()
— By Default, clean data folder for embedded Cassandra
— Fixes #230 null pointer on invalid keyspace

— Fixes #231 Upgrade driver version to 3.0.0

— Upgrade Cassandra version to 3.2.1

— Better error message for Schema comparison

— Clean generated source files on each rebuild

— Disable incremental compilation to fix successive ‘mvn compile’ issue
— Update Maven Surefire Plugin version to 2.13

— Update Cassandra version to 3.1.1

— Update Java Driver version to 3.0.0-rcl

— Fix Tracing on class level logger

— Add validation for nested types
e 4.0.1

— Support UPDATE ... IF EXISTS
— Upgrade to Java Driver 3.0.0-alphab

— Refactor AnnotationTree to support Eclipse compiler
¢ 4.0.0

— Complete rewrite



Branch 3.2.x

« 3.2.3

— Fixes #217 Cannot install achilles in OSGI environment due to
duplicate package
BREAKING CHANGE Move info.archinnov.achilles. json.CounterSerializer
and
info.archinnov.achilles. json.CounterDeSerializer to
to info.archinnov.achilles.type.CounterSerializer and
info.archinnov.achilles.type.CounterDeSerializer

o 3.2.2

— Fixes #219 Get the PagingState from the TypedQuery, NativeQuery
— Fixes #217 Cannot install achilles in OSGI environment due to
duplicate package
BREAKING CHANGE Move info.archinnov.achilles.type.Options
to info.archinnov.achilles.options.Options
BREAKING CHANGE Move info.archinnov.achilles.type.OptionsBuilder
to info.archinnov.achilles.options.OptionsBuilder
— Fixes #216 Interceptors do not support Entity inheritance

¢ 3.2.1

— BREAKING CHANGE Fixes #209 Allow UNLOGGED batches

* createBatch() is replaced by createLoggedBatch()
* createOrderedBatch() isreplaced by createOrderedLoggedBatch()
* add createUnloggedBatch() and createOrderedUnloggedBatch()

— Fixes #214 Achilles does not support static field only in rows
— Merge from 3.0.20

* Upgrade java driver version to 2.1.6
* Fixes #212 Reflection does not find entities

« 3.2.0

— Update Cassandra to version 2.1.5

— BREAKING CHANGE Fixes #178 insert() API should return
void ..., remove refresh() API

BREAKING CHANGE Fixes #168, #179 and #210 Return
proxy on request and not by default

Merge from 3.0.19
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*

log/DEBUG log on entity is not active

Fixes #208 Add ‘close’/’shutdown’ method for AsyncManager
Fixes #207 Null Pointer Exception for usecase: LWP +Embedded
1d

PR #205 lazy creation of bound statements

* %

*

Branch 3.1.x

o 3.1.7

— Merge from 3.0.18
* Fixes #196 unable to create indexes using CASE_ SENSITIVE
naming convention
* PR #202 Print the Hex string of the 16 first bytes of blob when
ACHILLES_DML_STATEMENT is enabled
- Adds byte length info when buffer is longer than limit
- Enables logging of the first 16 bytes of a blob when
ACHILLES_DML_ STATEMENT is enabled
x PR #201 Upgrades Achilles to work with java-driver 2.1.5
- Replaces fromNullable with Opetional.of for non nullable
parameters
* PR #200 Better thread pool lifecycle management
- do not create default thread pool if there is a client-supplied
one in config
- shutdown the thread pool only if it is the default one

* Fixes #197: makes embeddedcassandra configurable for the num-
ber of reads/writes threads

¢« 3.14

— Upgrade to Java driver version 2.1.4 and Cassandra version 2.1.3

— Fixes #194 Allow <,<=, >, >= and != for conditional updates using
LWT

— Merge from 3.0.17

* Fixes #193 Load all counter values at once for clustered counters
x Fixes #187 Support BATCH statements in script for ScriptEx-
ecutor

* Fixes #185 Enhance ScriptExecutor to return ResultSet on exe-
cute() method

* Fixes #188 Add @PreDestroy on shutDown() method of Persis-
tenceManager and document it

11
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x Fixes #184 Update statements with LWT are re-prepared many
times
* Fixes #191 CqlColumn is not mapped to the java field

* Merge pull request #190 from seblm/master to simplify execute
batch

« 3.1.3

— Merge from 3.0.16

* Late clearing of dirty map for POST__UPDATE interceptors
x Fixes #145 Allow bootstrap CQL script execution for
AchillesTestResource and CassandraEmbeddedServer

* Fixes #167 Remove the default TTL = 0 in prepared statements
because some tables have default TTL value

* Fixes #180 Expose a close() method on the PersistenceManager-
Factory to close the internal thread pool properly

* Add withEntityClasses(Class<?> ... entityClasses) for
the AchillesResourceBuilder

x Fixes #174 Add iterator() and iterator(int fetchSize) to
the TypedQuery API

* Deprecate @Id and @EmbeddedId annotations
DEPRECATE @Id annotation, use @PartitionKey instead

DEPRECATE @EmbeddedId annotation, use @ompoundPrimaryKey
instead

¢ 3.1.2

— Merge from 3.0.15

* Migrate to Java Driver 2.1.3

* Pull Request #177 Use proxy instead of entity when trigger a
post__update interceptor

x Fixes #176 Expose the Cluster object for the CassandraFmbed-
dedServer

x Fixes #175 Deprecate @0rder in favor of @PartitionKey and
@ClusteringColumn * **DEPRECATE**@Orderannotation,
use@PartitionKeyand@ClusteringColumn‘ instead

« 3.1.1

— Un-ignore a test because CASSANDRA-7499 has been fixed
— Merge from 3.0.14

* Add IT for forUpdate() API

* Fixes #171 Refactor Options internally to use Optional every-
where
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* Fixes #172 Lowercase LWTLocalSerial() and LWTResultLis-
tener() for OptionsBuilder

DEPRECATE OptionsBuilder.LWTLocalSerial() API,
use OptionsBuilder.lwtLocalSerial() instead

DEPRECATE OptionsBuilder.LWTResultListener ()
API, use OptionsBuilder.lwtResultListener () instead

* Fixes #173 Support timestamp and LWT predicates for DELETE
operations

x Add ifExists() and refactor the LWT predicates.Introduce ifE-
qualCondition()

DEPRECATE OptionsBuilder.ifConditions() API,
use OptionsBuilder.ifEqualCondition() instead

« 3.1.0

Remove deprecated manager.getProxy () API
Replace Log4J by LogBack because of Cassandra 2.1.2
Migrate Guava to 16.0 because of Cassandra 2.1.2
Migrate Cassandra to 2.1.2

Branch 3.0.x

e 3.0.22

— Fixes #217 Cannot install achilles in OSGI environment due to
duplicate package
BREAKING CHANGE Move info.archinnov.achilles. json.CounterSerializer
and
info.archinnov.achilles. json.CounterDeSerializer to
to info.archinnov.achilles.type.CounterSerializer and
info.archinnov.achilles.type.CounterDeSerializer

« 3.0.21

— Fixes #219 Get the PagingState from the TypedQuery, NativeQuery
— Fixes #217 Cannot install achilles in OSGI environment due to
duplicate package
BREAKING CHANGE Move info.archinnov.achilles.type.Options
to info.archinnov.achilles.options.Options
BREAKING CHANGE Move info.archinnov.achilles.type.OptionsBuilder
to info.archinnov.achilles.options.OptionsBuilder
— Fixes #216 Interceptors do not support Entity inheritance

13



« 3.0.20

— Upgrade java driver version to 2.1.6
— Upgrade Cassandra to version 2.0.15
— Fixes #212 Reflection does not find entities

« 3.0.19

— Fixes #211 Should not print bound values if ACHILLES _ DML_STATEMENT
log/DEBUG log on entity is not active

— Fixes #208 Add ‘close’/’shutdown’ method for AsyncManager

— Fixes #207 Null Pointer Exception for usecase: LWP +FEmbedded Id

— PR #205 lazy creation of bound statements

« 3.0.18

— Upgrade to Cassandra 2.0.13
— Fixes #196 unable to create indexes using CASE__SENSITIVE nam-

ing convention

— PR #202 Print the Hex string of the 16 first bytes of blob when
ACHILLES_DML_STATEMENT is enabled

x Adds byte length info when buffer is longer than limit

+x Enables logging of the first 16 bytes of a blob when
ACHILLES_DML_STATEMENT is enabled

— PR #201 Upgrades Achilles to work with java-driver 2.1.5

* Replaces fromNullable with Opetional.of for non nullable param-
eters

— PR #200 Better thread pool lifecycle management

x do not create default thread pool if there is a client-supplied one
in config
* shutdown the thread pool only if it is the default one

— Fixes #197: makes embeddedcassandra configurable for the number
of reads/writes threads

« 3.0.17

— Upgrade to Java driver version 2.1.4 and Cassandra version 2.0.12

— Fixes #193 Load all counter values at once for clustered counters

— Fixes #187 Support BATCH statements in script for ScriptExecutor

— Fixes #185 Enhance ScriptExecutor to return ResultSet on execute()
method

— Fixes #188 Add @PreDestroy on shutDown() method of Persistence-
Manager and document it
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— Fixes #184 Update statements with LWT are re-prepared many times
— Fixes #191 CqlColumn is not mapped to the java field
— Merge pull request #190 from seblm/master to simplify execute batch

« 3.0.16

— Late clearing of dirty map for POST__UPDATE interceptors

— Fixes #145 Allow bootstrap CQL script execution for AchillesTestRe-
source and CassandraEmbeddedServer

— Fixes #167 Remove the default TTL = 0 in prepared statements
because some tables have default TTL value

— Fixes #180 Expose a close() method on the PersistenceManagerFac-
tory to close the internal thread pool properly

— Add withEntityClasses(Class<?> ... entityClasses) for the
AchillesResourceBuilder

— Fixes #174 Add iterator() and iterator(int fetchSize) to the
TypedQuery API
— Deprecate @Id and @EmbeddedId annotations

+ DEPRECATE @Id annotation, use @PartitionKey instead
+* DEPRECATE @EmbeddedId annotation, use @ompoundPrimaryKey
instead

« 3.0.15

— Migrate to Java Driver 2.1.3

— Pull Request #177 Use proxy instead of entity when trigger a
post__update interceptor

— Fixes #176 Expose the Cluster object for the CassandraEmbedded-
Server

— Fixes #175 Deprecate @0Order in favor of @PartitionKey
and @ClusteringColumn * **DEPRECATE+*Q@QQOrderannotation,
use@PartitionKeyand@ClusteringColumn‘ instead

« 3.0.14

— Add IT for forUpdate() API
— Fixes #171 Refactor Options internally to use Optional everywhere

— Fixes #172 Lowercase LWTLocalSerial() and LWTResultListener()
for OptionsBuilder

* DEPRECATE OptionsBuilder.LWTLocalSerial() API, use
OptionsBuilder.lwtLocalSerial() instead

15



+ DEPRECATE OptionsBuilder.LWTResultListener() API,
use OptionsBuilder.lwtResultListener () instead

— Fixes #173 Support timestamp and LWT predicates for DELETE
operations

— Add ifExists() and refactor the LWT predicates.Introduce ifEqual-
Condition()

+ DEPRECATE OptionsBuilder.ifConditions() API, use
OptionsBuilder.ifEqualCondition() instead

e 3.0.13
— Fixes buggy implementation of manager.forUpdate()
e 3.0.12

— Fixes #85 How do you add/remove from set using proxied object

* Add new manager.forUpdate() API. More details here at Di-
rect Update Proxy
x* DEPRECATE manager.getProxy() API

— Add ‘forceTableCreation’ system property override for embedded
Cassandra

— Fixes #165 Deactivate Bean Validation on fields which are not set on
proxy

— Pull Request #166 Fixing issue with Achilles counter as the counter
table name is not returned in the entity metadata thus it will be
created at each start up.

— Fixes #164 Class level consistency not taken into account by slice
query

— Fixes #163 Add ‘key’ and ‘value’ attribute on @JSON annotation for
collections & map support

« 3.0.11

— Migrate to Java Driver 2.1.2
— Fixes #162 Log DML statements before executing the query

— Fixes #160 Improve the thread pool usage by using MoreExecu-
tors.sameThreadExecutor() for simple transformation

— Fixes #159 Rename CQL3 to CQL internally
— Fixes #161 Polish the Asynchronous API
— Fixes #158 Rename all CAS in the API to LWT
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./Direct-Update-Proxy.html
./Direct-Update-Proxy.html

RENAMING: CasCondition -> LWTCondition

RENAMING: CASResultListener -> LWTResultListener

RENAMING: CASResult -> LWTResult

RENAMING: CASResultListener.onCASSuccess() -> LWTRe-

sultListener.onSuccess|()

x+ RENAMING: CASResultListener.onCASError(...) ->
LWTResultListener.onError(. . .)

x* RENAMING: OptionsBuilder.casResultListener(...) -> Op-
tionsBuilder.lwtResultListener(. . . )

* RENAMING: OptionsBuilder.casLocalSerial() -> Options-

Builder.lwtLocalSerial()

Fixes #157 Add shutdown hook to the internal ExecutorService

S S R

Fixes #153 Allow inserting rows in clustered table with static columns
without clustering columns

Fixes #149 Make JSON serialization more explicit with a new @Json-
Type annotation

Fixes #155 CassandraEmbeddedServer fails in maven multi-module
project

Fixes #126 NativeQuery API should also accept Statement instead
of only RegularStatement

Fixes #156 Allow @TypeTransformer on partition and clustering
columns

« 3.0.10

Fixes #152 Allow PersistenceManagerFactoryBuilder to pass in arbi-
trary parameter

Better defaults for the asynchronous Thread Pool

Add perf bench with SynchronousQueue and LBQ

Memory consumption improvement

« 3.0.9

Add support for Asynchronous operations

« 3.0.8

Upgrade to Java Driver 2.0.7 and Cassandra 2.0.11

Fixes #139 Avoid useless array objects creation for loggers at DE-
BUG/TRACE level

Fixes #144 FromClusterings/ToClusterings methods of SliceQuery
API should take into account the clustering order

Merge #141 Make Achilles proxies not intercepting ‘finalize method
Fixes #138 Wrong regexp validation for SELECT * from table

17



RENAMING Renaming Event enum and rename remove /removeByld
to delete/deleteByld

Add new config options for JUnit Achilles Resource

¢ 3.0.7

Upgrade to Java Driver 2.0.6 and Cassandra 2.0.10

Fixes #95 Type transformer

Fixes #136 Achilles is consuming too many resources

Fixes #42 Add a naming strategy to @Table

Fixes #111 Reoganize Maven dependencies

Fixes #127 NativeQuery should expose Iterator&th;TypedMap>
Fixes #112 Use Set instead of List for lifecycle interceptors to avoid
duplicate

Fixes #129 Switch to commons-lang3

Fixes #128 Support multi keyspaces

Fixes #133 Achilles fails with NPE in case of difference between the
actual column families and the achilles mappings

Fixes #125 BatchedNativeQuery error with multiple statements in
batch

« 3.0.6

Upgrade to Java Driver 2.0.4

RENAMING Rename AchillesCASException to Achilles-
Lightweight TransactionException

Fixes #110 Fix JSON serialization/deserialization of Counter

Fixes #122 Support name & ordinal encoding for Enums

Fixes #108 : Slice query partition components and clustering keys
should be encoded properly

Fixes #113 Apply Tell, Don't Ask to meta data

Pull request #121 Fixes #119 Validation of PartitionComponents
fails for simple types

Pull request #117 Added enableSchemaUpdate and enableSchemaUp-
dateForTables to PersistenceManagerFactoryBean

Pull request #116 NPE when entity not managed for slice query
Pull request #115 fixes #114 where batch native queries did not
accept DELETE statements

¢ 3.0.5:

Fixes #103 Refactor PersistenceManager & Batch hierarchy design
Fixes #87 @QIndex validation failing deploy

Fixes #107 DML statement not logs when dynamic logging is activated
for an entity

18


./Type-Transformer.html
./Table-Mapping.html#naming-strategy
./Achilles-Annotations.html#table

— Fixes #96 Use user comment as comment on table when generating
DDL

— Fixes #99 Stop using Objenesis for object instantiation

— Fixes #84 Enhance native query to be added to batch manager

— Fixes #106 CAS Result not decoding properly collection and map
types

— Fixes #100 Apply @QEmptyCollectionlfNull to lazy loaded collec-
tions/map too

— Fixes #91 Accept RegularStatement object instead of String type
for native query & typed query API

— Fixes #102 Make it possible to create Batch directly from Persistence-
Manager

— RENAMING Fixes #105 Rename persist() to insert()

— RENAMING Fixes #101 Normalize naming for jsonSerialize ()
and deserializeJson()

— Fixes #86 PersistenceManager.typedQuery force lower case

— Fixes #90 Add new insertOrUpdate () method

— Fixes #97 SliceQuery.iterator(fetchSize) doesn’t seem to work

— Fixes #98 NPE on proxy when invoking super

— RENAMING Fixes #104 Rename parameters OBJECT_MAPPER
to JACKSON__MAPPER

— Fixes #78 Improve JavaDoc

— Fixes #73 TimeUUID is handled incorrectly in SliceQuery

— Fixes #46 Remove limitation on slice query with several clustering
columns

— Fixes #79 Refactor the Slice Query API

e 3.0.4:

— Fixes #75 Add support for static columns

— Fixes #88 Add SchemaBuilder

— Fixes #77 Add support for Serial consistency level for CAS operations

— Fixes #81 Rename BatchingPersistentManager to Batch

— Fixes #76 Enable 2 batchingPersistenceManager types: Ordered and
UnOrdered

— Fixes #83 Per table consistency level not used

— Fixes #54 Support for OSGI

— Fixes #82 Data lossless automatic schema modification

— Fixes #66 Trace query time from achilles pov

— Upgrade to Cassandra 2.0.8

— Fixes #63: Cannot find matching property meta for the type class
java.nio.HeapByteBuffer

— Fixes #72 Use enum for Configuration parameters instead of
plain text
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./Queries.html#native-query
./Queries.html#typed-query
./Queries.html#slice-query
./Table-Mapping.html#static-columns
./SchemaBuilder.html
./OSGI-Support.html
./Dynamic-Schema-Update.html
./Statements-Logging-and-Tracing.html
./Configuration-Parameters.html#arameters

Fixes #74 Cluster should be injected into Achilles, not built by
Achilles

Fixes #69 Make insert strategy overridable on an entity

Fixes #68 Add support for LOCAL_ ONE consistency level

Fixes #71 Migrates to Jackson 2.3.3

« 3.0.3:

Upgrade to Cassandra 2.0.7 and Java Driver 2.0.2

Disable the batch statement ordering by default

Change default PreparedStatement Cache LRU size from 5000 to 10
000

Fixes #64 NPE in typedQuery select.getValues()
Fixes #61. Refactor implementation of insert with Insert strategies
Fixes #53 Add support for @EmptyCollectionIfNull

Rename TypedQueryBuilder/NativeQueryBuilder to TypedQuery/NativeQuery

Fixes #43 Implement CAS using Options

Fixes #40 Add helper method to serialize Entity into Json

Fixes #59 @Index on Enum field throws AchillesBeanMappingExcep-
tion

Fixes #57 Support inheritance for @EmbeddedId classes

Fixes #58 Support list of entities classes

Fixes #56 Test failed: EntityMetaTest.should_ tostring

Fixes #55 Cannot find PersistenceManagerFactory for keyspace
‘achilles  test’ in test

o 3.0.2:

Add FORCE_BATCH_STATEMENTS_ORDERING parameter to allow over-
riding the default behavior

Upgrade to Cassandra 2.0.6 and Java Driver 2.0.1

Fixes #51 Warm up proxies creation on startup

Fixes #49 Expose configuration for Max Prepared statement cache
size

Fixes #52 Fix makeFieldAccessible for multi-threaded execution
Fixes #45 Rework on collection & map dirty check to update only
added /removed/modified element

Improve batch log messages

Take into account the settings for cluster name, compression and
policies

Migrate to Guava 15.0

¢ 3.0.1:

Add support for Bean Validation (JSR-303)
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./Insert-Strategy.html

— Fix bug on supported Java types. Add support for byte, Byte and
byte[]

— Add TypedMap for user-friendlier native query usage

— Fix bug on Counter serialization

¢ 3.0.0 MAJOR BREAKING CHANGES:

— Redesign Counter implementation
— Remove lazy loading feature
— Rework on persist() and update() API
— Rename merge() to update(), getReference() to getProxy(),
unwrap () to removeProxy() and initAndUnwrap () to initAndRemoveProxy ()

— Add dependency to Objenesis to instanciate entities without requir-
ing default constructor to remove constraint on the mandatory default
constructor for entities

— Add lifecycle interceptors

— Add support for CQL paging feature with slice query iterators

— Add support for parameterized query to typed, raw typed and
native queries

— Migrate to Cassandra 2.0.3 and Java Driver 2.0.0-rc2

— Migrate to Java 7

— Improve CassandraEmbeddedServerBuilder to bootstrap embedded
Cassandra 2.0 server

— Add “keyspace” parameter to AchillesResourceBuilder

— Rename “achilles.ddl.force.column.family.creation” parameter to
“achilles.ddl.force.table.creation”

— Remove all CQL prefix from classes since there is only one imple-
mentation now

— Split code into several Maven modules

— Remove Thrift implementation

e 2.0.9:

— Add reversed attribute to @0rder annotation

— Fix missing validation for find() & getReference() when entity
class is not managed by Achilles

— Rework on CQL embedded server and introduce CQLEmbedded-
ServerBuilder

— Fix bug when @Column and @Id annotations are put on the same field

— Fixes #36 Schema validation fails with Cassandra 2.0.x

— Migrates to Cassandra Driver Core 1.0.4

— Fixes bug when ‘achilles.keyspace.name’ parameter not provided when
bootstrapping with a Cluster and Session objects

— Introduce achilles-test module to make Maven dependencies cleaner
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— Add simple support for secondary index

— Create new achilles-documentation project to package full docu-
mentation (HTML and PDF formats) along with each release

e 2.0.8:

— Provide an HTML client (AngularJS) for the Twitter Demo

— Fixes #34 When it is impossible to call a setter on an entity, Achilles
should report a better error

— BREAKING CHANGE stop importing JPA jar. The number of
annotations used (5) does not worth pulling JPA dependencies

— Add custom Jackson serializer & deserializer on Counter interface
to fix issue during serialization when CounterImpl is present

— Rework on ResourceBuilder for JUnit

¢ 2.0.7:

— BREAKING CHANGE Rename all xxEntityManagerxx to xxPer-
sistenceManagerxx

— Fixes #30 Create partition row key

— BREAKING CHANGE Remove join feature. Is usage is not
relevant enough in real use-cases

— Fixes #29 [All] Separate Achilles annotations and custom types in a
dedicated achilles-model Maven module

— Allow injection of CQL cluster and session object into
CQLEntityManagerFactory

— Fixes #27 [CQL] Cannot map compound primary key from CQL
resulset back to entity for typed queries

— Fixes #25 [CQL] Introduce new @TimeUUID annotation to translate
into timeuuid in Cassandra enhancement

— Fix #26 Lift the constraint on mandatory “entityPackages” parame-
ters and mandatory entity class to bootstrap Achilles in CQL

— Fixes #13 Redesign collections & map impl to match the one used in
CQL

— Add Eclipse cleanUp, codeTemplates and formatter for contributors
e 2.0.6:

— Add cleaning of embedded Cassandra data files before launching the
server in JUnit rule
— Upgrade to Hector 1.1-4 for Achilles Thrift

e 2.0.5:

— Minor refactor for embedded Cassandra server and test resources
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— Display bound values in DML debug messages for bound statements

— Introduce Options to simplify setting of TTL and Timestamp

— Force initialization of counter type when calling initialize()

— Bug with bi-directional relation with a cascade persist/merge and
‘achilles.consistency.join.check’ option set to true

e 2.0.4:

— Migrate to Cassandra 1.2.8

— Fix NPE when no join entity in collection/map for CQL

— Remove Cassandra Unit library to avoid dependency on Hector for
CQL version

— Add Cassandra Embedded server. Add JUnit rule to bootstrap
Cassandra embedded server and Achilles together

e 2.0.3:

— Fix buggy implementation of FactoryBean for Spring integration
— Fix bug in decoding enums for Slice Queries

o 2.0.2:

— Internal refactoring of PropertyMeta
— Support for value-less entities
— Remove @CompoundKey annotation, un-used

e 2.0.1:

— Add Spring Integration for CQL

— Add new parameters for CQLEntityManagerFactory
— Enhance SliceQueryBuilder API

— Fix bug on Thrift clustered entity validation

— Fix small bug on CQL RawTyped queries

e 2.0.0:

— Official support for CQL. See docs for more details

— Remove custom Pair type, use the one provided by Cassandra

— Fixes bug during entities parsing when List/Set/Map have parame-
terized typse

— Add removeById() to EntityManager to avoid read-before-write pat-
tern

— BREAKING CHANGE, removal of WideMap<K,V> structure be-
cause its use cases are not consistent

— Add DML logs to display CQL statements at runtime
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Serialize enum types using name()

BREAKING CHANGE, removal of @WideRow annotation, re-
placed by clustered entities and slice queries for getting data (see doc
for more details) .

o 1.8.2:

Support immutability for @CompoundKey classes (Issue #5). See https:
//github.com/doanduyhai/Achilles/issues/5#tissuecomment- 19882998
for more details on new syntax

BREAKING CHANGE, for @CompoundKey, enum types are seri-
alized as String instead of Object (Issue #8)

BREAKING CHANGE, replace @Key(order=1) by @0rder(1)
annotation (Issue #6)

Throw Exception instead of having NPE when keyspace is not created
in Cassandra (Issue #10)

BREAKING CHANGE, replace MultiKeyinterface by
@CompoundKey annotation (Issue #15)

It is no longer required to implements Serializableon all entities
(Issue #11)

Enforce consistency im ThriftImpl on persist() by removing all row
data first (Issue #14 & Issue #7)

Add timestamp meta data to KeyValye<K,V> type (Issue #9)

Add initAndUnwrap() shortcut to EntityManager (Issue #2)

Fix bug on dirty check on join collection/map

o« 1.8.1:

Add TTL to persist and merge operations

Rework of runtime consistency level

Fix small bug in the Column Family comment for wide rows
BREAKING CHANGES simplify PropertyType byte flag for
Thrift persistence layer. Need data migration

Rename ‘unproxy’ to ‘unwrap’

Fix bug with cyclic join entities during merge and persist operations
Fix buggy property removal after merging

Ignore un-mapped properties instead of raising exception
Renamming in core package

Upgrade to Cassandra 1.2.4

« 1.8.0:

Use the org.reflections.reflections package for entity parsing
Split the project into 3 modules: core, thrift and cql

¢ 1.7.3:

24
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— Rework of em.getReference() to avoid hitting the database
— Refactor generics
— Migrate to JPA 2

o 1.7.2:

— Add commons-collections 3.2.1 to compile dependency

— Enhance error message for entity mapping

— Fix bug about default consistency level hard-coded to QUORUM for
WideMap and Counters

— Add firstFirstMatching() and findLastMatching() to the
WideMap API

— Fix bug. Do not load join entity if no join primary keys

e 1.7.1: fix bug because key validation class & comparator type has changed
from Cassandra 1.1 to 1.

o 1.7: stable release

Why-Achilles

Achilles development has started at the end of 2012.

At that time, there were already several frameworks to do object mapping with
Cassandra

Hector Object Mapper
Kundera

Easy Cassandra
FireBrand

PlayORM

Asytanax

NS ot WD

At that time, most of them have interesting features like fluent API, simple
mapping etc. but none of them offers a comprehensive feature sets necessary
for a really productive development with Cassandra. Furthermore, advanced
mapping (with composite and later with clustering primary key) were not
available. No support for counters, no runtime settings for TTL, timestamp or
consistency level.

I then decided to start a writing my own tool, Achilles.
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The name itself was chosen quite lamely, I wanted a name related with the
Greek mythology and since all characters related to Cassandra were chosen
(Kundera, Hector, Helenus to name the few), I decided to go with Achilles but
there is really no relationship with Cassandra, at least with regards to the
Greek mythology.

So please don’t ask me what is the Achilles heel ¢, 1 can’t really tell.

The first generation (Achilles 1.x) were implemented using Hector. It was a
great effort,

but the implementation and design is somehow awkward. It was very hard to
rely just on Hector API to build up an

object mapper and PersistenceManager. The code base was quite huge.

The second generation (Achilles 2.x) adds support for CQL relying on the
brand new Java Driver from Datastax.

Coding was much easier, a lot of new features have been added (advanced
mapping for compound primary key,

clustered entity, batch mode ...)

The third generation (Achilles 3.x) drops the Thrift implementation to move
on with full CQL and
offers support for all new features in Cassandra 2.x

The forth generation (Achilles 4.x) is a complete rewrite, it uses compile-time
code generation to offer greater type-safety
as well as a fluent DSL query builder.

The current generation (Achilles 5.x) enhances source code generation and
adapts the generated source code to your Cassandra version
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Architecture

Documentation

! Testing
: Intergration Test : : ;
: Schema Gen : : : e
: H Y
: Achilles Schema
: Generator : . Achilles JUnit

Achilles Core | § Achilles
: : Embedded

| Cassandra I

: Embedded Cassandra :

I Java Driver Core |

Java Driver

Above is a diagram showing all Achilles module dependencies:

1.

Achilles Model: module containing only annotation and custom types.
This module is depending on the Java Driver Core

Achilles Common: module containing some common classes.

Achilles Core: core module containing the framework code plus the
source code for code generation. It depends on the Achilles Common
module

. Achilles Embedded: module to start an embedded Cassandra server

and bootstrap Achilles. It depends of course on the Achilles Common
module and Cassandra jars

Achilles JUnit: module providing JUnit rule to bootstrap an embedded
Cassandra for testing. It depends on the Achilles Embedded and Achilles
Core modules

Achilles Schema Generator: stand alone module used to generate CQL
schema as executable jar, to be executed in a command line. It depends
on Achilles Core

Integration Test 2-1, 2-2, 3-0, ...: private module containing all
Achilles integration tests for each Cassandra version

Documentation: module containing a zip of all version documentation
(in PDF and HTML formats). This module is a stand-alone
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IDE-Configuration

Achilles is using Annotation Processor to generate source-code at compile
time by hooking into the compilation lifecycle of the Java compiler.

Therefore, in order to use Achilles, you must configure carefully your IDE.

Because of the very minimalist support for annotation processors in Eclipse,
it is recommended to use IntelliJ but Achilles can work with Eclipse too,
providing some extensive configuration (see below)

Configuration for IntelliJ

In IntelliJ IDE, first go to the Preferences menu

Intelli]) IDEA B3IE

About Intelli) IDEA
Check for Updates...

Preferences...

Go to Build, Execution, Deployment menu, expand Compiler and go to
Annotation Processors
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http://hannesdorfmann.com/annotation-processing/annotationprocessing101/
https://www.jetbrains.com/idea/

Q

» Appearance & Behavior
Keymap

» Editor
Plugins

» Version Control

v Build, Execution, Deployment
» Build Tools

v Compiler

Excludes
Java Compiler
Annotation Processors

Select your project in the list on the right pane, select Enable annotation
processing, choose Obtain processors from project classpath, choose
Module content root and set the following values for the directory:

o Production sources directory: target/generated-sources/annotations

o Test sources directory: target/generated-test-sources/test-
annotations
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Build, Execution, Deployment » Compiler ; Annotation Processors =

3 kilirchat

Next, right-click on your project and select “Open Module Settings”. In the
“Module” section, remove the exclusion for target folder:

Paths Dependencies
8 - Lambc

Mark as Sources Tests [z ces Excluded

Add Content R
/Users/archinnovinfo/perso/killrchat

target

antrun

Then, select target/generated-sources/annotations and mark it as source
folder. Do not forget to exclude the other sub-folders in the target directory

Sources Dependencies

Languag: 8 - Lambdas annotat

Excluded

novinfo/perso/killrchat

It’s done. Now, every time you modify your entity mapping (add a
new column, update an annotation, change some types ...),
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you must trigger a manual rebuild of the project so that Achilles
can re-generate the updated meta classes.

Configuration for Eclipse

Before configuring your Eclipse, you should ensure first that you have the
achilles-core-<version>-shaded. jar in your Maven repository. For this:

o Edit your pom.xml and replace

<dependency>
<groupId>info.archinnov</groupId>
<artifactId>achilles-core</artifactId>
<version>${achilles.version}</version>
</dependency>

by

<dependency>
<groupId>info.archinnov</groupId>
<artifactId>achilles-core</artifactId>
<version>${achilles.version}</version>
<classifier>shaded</classifier>
</dependency>

Note that we added the <classifier>shaded</classifier>

e Then open a shell terminal, go to your project root folder and execute mvn
dependency:resolve

o Edit your pom.xml again and remove the line <classifier>shaded</classifier>
to get back to

<dependency>
<groupId>info.archinnov</groupId>
<artifactId>achilles-core</artifactId>
<version>${achilles.version}</version>
</dependency>

The configuration for Eclipse requires more manual configuration because there
is no support

for automatic annotation processor detection from classpath, contrary to Intel-
1iJ.
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First, right click on your project and select Properties
» (W = src/main; New
3 l-'_‘ 5rr;,|'ma|nfrq Lo Into

b (% > src/test] ,
» (% src/test/res Open in New Window

» i JRE System | Open Type Hierarchy

» @i Maven Depe  Show In CEW
F (™ target/gena
= jsp & Copy
b oy SrC %2 Copy Qualified Name
> & target T Paste

¥} Exercisel.m
#} Exercise2.m

!ﬂ'E“"C!"B'm Remove from Context OO
¥} Exercised.m

S killichat wa  Build Path _
# KillrChat Ha ~ SOUrce S
b:_'ll - pﬂl"l"l.ll"l‘ll Refactor T

[#| README.m¢
|| sync_exerci  u Import...
i Export...

¥ Delete

< Refresh
Close Project
Assign Working Sets...

Run As

Debug As

Validate

Team

Compare With

Replace With

Restore from Local History...
Maven
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Expand the Java Compiler menu, go to Annotation Processing and select
Enable project specific settings,

Enable annotation processing (and optionally Enable processing in edi-
tor).

In the Generated source directory, put target/generated-sources/annotations

bype filter text | Annotation Processing

F Resource
Builders # Enable project specific settings
Git
Java Build Path o Enable annotation processing

»Java Code Style W Enable processing in editor
¥ Java Compiler

» Annotation Processing Generated source directory:
Building

target/generated-sources/annotations
Errors /Warnings

Procescnr natinns (=Akev=valus):

Eclipse will add a new source folder target /generated-sources/annotations
to your project source layout.

Then, expand the Annotation Processing menu and click on Factory Path.
There you should click on the button
Add Variable ...

¥ Resource
Builders Enable project specific settings
Git
Java Build Path Plug-ins and JARs that
» Java Code Style
¥ Java Compiler
¥ Annotation Processing
Factory Path
Building
Errors/Warnings
Javadoc Add JARs...
Task Tags
¥ Java Editor
Javadoc Location
> Maven
Project References

Add External JARS...

Add Variable...

Select the M2__ REPO variable and click on the button Extend...
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- .
N [ ] New Variable Classpath Entry

Select variables to add to build path:

Ei JRE_LIB (deprecated) - [Library/Java/JavaVirtualMachines/jdk1.8.0_60.jdk/Con Extend...
=% JRE_SAC (deprecated) - [Library/Java/JavaVirtualMachines/jdk1.8.0_B0.jdk/Cal
(% JRE_SRCROOT (deprecated) - src

(5 JUNIT_HOME (deprecated) - [Usersfarchinnovinfo/.p2 /pocl/plugins/org.junit_4.

0 - [Usersjarchinnovinfo/re

Navigate in the Maven repository folder until you find info/archinnov/achilles-core/<version>/achilles-
and select it.

It is important to select the shaded jar and not the normal
jar. In the example, the version is achilles-core-4.0.1-shaded.jar
but you should of course select the correct version that matches the
Achilles version in your pom.xml
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® @ Variable Extension Selection

Select JAR archive:

b [~ hsqldb
¥ (= info
¥ (= archinnov
> (=ac
P (= achiles
P = achilles
b (= achilles-common
¥ [ achilles-core
> (>4.0.0
P (= 4.0.0-SNAPSHOT
¥ (>4.0.
s _remote.repositories
wa achilles-core-4.0.1-javadoc.jar
& achilles-core-4.0.1-shaded.jar
f achilles-core-4.0.1.jar
s achilles-core-4.0.1.pom

Back to the Factory Path menu, click on the Advanced... button

e o Properties for killrchat

L1
4

* Resource
Builders
Git
Java Build Path
» Java Code Style
¥ Java Compiler
¥ Annotation Processing Add JARs...
Factory Path
Building
Errors/Warnings
Javadoc .
Task Tags Add Variable...
¥ Java Editor
Javadoc Location -
Edit...

* Maven
Project References
® Cancel oK

Ensure that you can see info.archinnov.achilles.internals.apt.processors.AchillesProcessor

Add External JARs...

in the popup
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® O Advanced Options
Run this container's processors in batch mode

Processors in this container:

infa.archinnov.achilles.internals.apt. processors.meta.AchillesProcessor

Validate the changes by clicking on Apply. If prompted to rebuild the project,
select Yes

Once the project is rebuilt, you should see new generated classes in the
target/generated-sources/annotations folder

| © ¥% > killrchat [killrchat newAchilles]

» (& > src/main/java

> L‘_ﬁ src/main/resources

» (% > src/test/java

» (M src/test/resources

» B\ JRE System Library [JavaSE-1.8]

» ®\ Maven Dependencies

¥ (™ target/generated-sources/annotations
» # info.archinnov.achilles.generated
» f# info.archinnov.achilles.generated.dsl
» # info.archinnov.achilles.generated.manager
» # info.archinnov.achilles.generated.meta.entity
» # info.archinnov.achilles.generated.meta.udt
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Annotation processor debug messages & issues during com-
pilation

All info/error messages of the Achilles processor are displayed in the output
console/compilation output console

With IntelliJ, processor messages are displayed in the ‘Messages window:

® Information: Using javac 1.8.0_60~ea to compile java sources
® Information: java: [Achilles] Reading previously generated source flles (if exist)
n: java: [Achilles] Cleaning previously generated source files folder : '/Users /archinnovinfo/perso/killrchat/target/generated-sources /annotations /info/archinnov/achilles/generated'
java: [Achilles] Generating CQL compatible types (used by the application) as class
n: java: [Achilles] Generating SystemFunctions
n: java: [Achilles] Generating FunctionsRegistry
n: java: [Achilles] Generating ManagerFactoryBuilder

n: java: [Achilles] Generating Manager factory class
i [Achilles] Generating UDT meta classes
[Achilles] Generating entity meta classes
java: [Achilles] Generating manager classes
® Information: java: [Achilles] Generating DSL classes
® Information: 27/04/16 22:11 - Compilation completed successfully with 1 warning in 20s 176ms

% 6:T0D0 Problems & Java Enterprise Spring 1 9: Version Control [ 0: Messages [ Terminal % Statistic Event Log

With Eclipse, processor messages are displayed in the Error Log window:

Problems @ Javadoc [Z. Declaration EJ Console € Error Log 5% FE X ¥ v=ag

Workspace Log

Message Plug-in Date
i [Achilles] Generating DSL classes org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating manager classes org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating entity meta classes org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating UDT meta classes org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating Manager factory class org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating ManagerFactoryBuilder org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating FunctionsRegistry org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating SystemFunctions org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Generating CQL compatible types (used by the application) as class org.eclipse.jdt.apt.plugga... 4/27/16, 10:1
i [Achilles] Cleaning previously generated source files folder : /U innovinfo/per ip /killrcha... org.eclipse.jdt.apt.plugga... 4/27/16, 10:1

In some cases, if the processor does not generate the code correctly, you may
need to do a clean build with Maven (this is actually the only

method that is working 100% in any case). For this open a shell terminal and
type mvn clean compile then go back to the IDE and refresh

your project, you should see the generated code.

Sometimes if you're making a mistake with the annotations on the entities or
your annotations are violating some rules enforced by

Achilles, you’ll see an explicit compilation error message in the output con-
sole/compilation output console.

For example, if you're creating an User entity without any @PartitionKey, the
annotation processor will issue an explicit error message:

@Table (keyspace = KEYSPACE, table = USERS)
public class UserEntity {

//@PartitionKey ---> ERROR BECAUSE NO PARTITION KEY DEFINED ON THE ENTITY
private String login;

GNotEmpty
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@Column
private String pass;

@Column
private String firstname;

@Column
private String lastname;

® Information: Using javac 1.8.0_60-ea to compile java sources

® Information: java: Errors occurred while compiling module 'killrchat'

® information: 27/04/16 22:14 - Compilation completed with 34 errors and 1 warning in 75 939ms.

® Error: java: The class 'com.datastax.demo.killrchat.entity. UserEntity' should have at least 1 partition ke

Error while parsing: The class ‘com.d: lemo.killrchat.entity. UserEntity’ should have at least 1 pa artitionKey)
® Warning: Output path /Users/archinnovinfo y /target/generated-sources/annotations intersects with a Only files that were created by build will be cleaned
v [ /Users/archinnovinfo/perso/killrchat/src/main/java/com/datastax/demo/ killrchat/service / UserService.java
® Error:(13, 49) java: package info.archinnov.achilles.generated.manager does not exist
Error:(23, 19) java: cannot find symbol
° symbol: ~ class UserEntity_Manager
location: class com.datastax.demo.killrchat.service.UserService
Error:(26, 24) java: cannot find symbol
° symbol: ~ class UserEntity_Manager

% 6:TODO A Problems M Java Enterprise Spring 1 9: Version Control [l 0:Messages ] Terminal ~  Statistic Event Log

With Eclipse:

E_ Problems (@ Javadoc @, Declaration &) Console Q\ Error Log &

Workspace Log

Message Plug-in Date
Error while parsing: The class 'com.datastax.demo.killrchat.entity.UserEntity' should have at least 1 partition... org.eclipse.jdt.apt.plugga... 4/27/16, 10:C
The class 'com.datastax.demo.killrchat.entity.UserEntity' should have at least 1 partition key (@PartitionKey) |org.eclipse.jdt.apt.plugga... [4/27/16, 10:(

i

i

i [Achilles] Generating DSL classes org.eclipse.jdt.apt.plugga... 4/27/16, 9:58
i [Achilles] Generating manager classes org.eclipse.jdt.apt.plugga... 4/27/16, 9:58
i [Achilles] Generating entity meta classes org.eclipse.jdt.apt.plugga... 4/27/16, 9:58
i [Achilles] Generating UDT meta classes org.eclipse.jdt.apt.plugga... 4/27/16, 9:5¢
i [Achilles] Generating Manager factory class org.eclipse.jdt.apt.plugga... 4/27/16, 9:58
i [Achilles] Generating ManagerFactoryBuilder org.eclipse.jdt.apt.plugga... 4/27/16, 9:58
i [Achilles] Generating FunctionsRegistry org.eclipse.jdt.apt.plugga... 4/27/16, 9:58
i [Achilles] Generating SystemFunctions org.eclipse.jdt.apt.plugga... 4/27/16, 9:58

Please note that if there is an error with your entity annotations, the processor
will stop generating classes so that you’ll get

a lot of compilation errors because some infrastructure classes like
info.archinnov.achilles.generated.ManagerFactory,
info.archinnov.achilles.generated.ManagerFactoryBuilder or all the
info.archinnov.achilles.generated.manager.XXX_Manager classes

are note generated. This is a normal behavior.

After you fix the annotation issue, just rebuild the project and everything should
be fine.

38



5-minutes-Tutorial

First, make sure that you have configured your IDE correctly, otherwise, read
the IDE Configuration section first

Compile time configuration

Before creating any class, we should tell Achilles the version of Cassandra
we’re using. For this, just create
an empty class/interface annotated with @CompileTimeConfig

@CompileTimeConfig(cassandraVersion = CassandraVersion.CASSANDRA_3_0_X)
public interface AchillesConfig {

3

Here we specify that we are using Cassandra version 3.0.X. Depending on the
chosen version, Achilles will generate

appropriate DSL code. You can also specify the column mapping strategy,
naming strategy, insert strategy

and the project name.

See Configuring Achilles at compile time for more details

Bean Mapping

Let’s create an User bean

import info.archinnov.achilles.annotations.Column;
import info.archinnov.achilles.annotations.PartitionKey;

Q@Table(table="users"
public class User
{
QPartitionKey
private Long id;

@Column
private String firstname;

0Column
private String lastname;

@Column (name="age_in_year")

39


./IDE-configuration.html
./Table-Mapping.html#column-mapping-strategy
./Table-Mapping.html#naming-strategy
./Insert-Strategy.html
./Compile-Time-Config.html

private Integer age;

©Column
private Biography bio;

©Column
private List<String> favoriteTags;

©Column
private Map<Integer,String> preferences;

// Getters and setters ...
}

@UDT (keyspace="Test Keyspace", name = "bio_udt")
public class Biography

{
@Column
private String birthPlace;
©Column
private List<String> diplomas;
@Column
private String description;
//Getters and Setters

b

Now compile/rebuild your project so that Achilles annotation processor can
generate the relevant meta classes.

Bootstrap

Then you need to initialize the Manager instance for your User entity.

Cluster cluster = Cluster.builder()....build();
ManagerFactory managerFactory = ManagerFactoryBuilder
.builder(cluster)
.withDefaultKeyspaceName ("Test Keyspace")
.doForceSchemaCreation(true)
.build Q) ;

User_Manager manager = managerFactory.forUser();
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The doForceSchemaCreation(true) parameter asks Achilles to force the tables
creation if they do not exist.

This flag should be set to false most of the time when going to Production. Set
it to true during development phase

to let Achilles do the work for you. You can track the schema creation statements
by looking at

DDL Scripts Generation)

Once the manager instance is defined, you can just inject it into any of your
service

@Inject
private User_Manager manager;

Hint: Achilles generated classes follow a very simple convention.
Generated manager class is named as
<your-entity-classname>_ Manager

Usage

First we create an User and insert it

User user = new User();
user.setId(1L);
user.setFirstname ("DuyHai") ;
user.setLastname ("DOAN") ;
user.setAge(30);

// Btography

Biography bio = new Biography();

bio.setBirthPlace("VietNam") ;

bio.setDiplomas (Arrays.asList("Master of Science","Diplome d'ingenieur"));
bio.setDescription("Yet another framework developer");

user.setBio(bio);

// Favorite Tags

Set<String> tags = new HashSet<String>();
tags.add("computing") ;

tags.add("java");

tags.add("cassandra");
user.setFavoriteTags(tags);

// Preferences
Map<Integer,String> preferences = new HashMap<Integer,String>();

41


./DDL-Scripts-Generation.html

preferences.put(1l,"FR");
preferences.put(2,"French");
preferences.put(3,"Paris");

user.setPreferences(preferences);

// Save user using the CRUD API
manager

.crud()

.insert (user)

.execute();

Then we can find it by id:

// Find user by id using the CRUD API
User foundUser = manager
.crud ()
.findById(1L);

// Now add anew favorite tag to this user by using the DSL API
manager

.ds1()

.update ()

.fromBaseTable ()

.favoriteTags() .AddTo("achilles")

.where ()

.id () .Eq(1L)

.execute();

Clustered entities

To use Cassandra native wide partitions, you can define a clustered entity.
An entity is clustered when it has
at least one clustering column

@Table(table="timeline")
public class Timeline

{
OPartitionKey
@Column("user_id")
private Long userld;

©@ClusteringColumn
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@Column("tweet_id")
private UUID tweetId;

@Column("tweet_content")
private String tweetContent;

public Timeline(Long userId, UUID tweetId, String tweetContent)

{
this.userId = userld;
this.tweetld = tweetld;
this.tweetContent = tweetContent;
¥

//Getters & Setters

To insert new tweets to the user timeline:

Long userId = user.getId();

UUID tweetlIdl e
UUID tweetld2 = ...;
UUID tweetlId3d = ...;
UUID tweetId4 -

// Insert tweets using the CRUD API

manager.crud() .insert(new Timeline(userId,tweetIdl, "content ...")).execute();
manager.crud() .insert(new Timeline(userId,tweetId2, "content ...")).execute();
manager.crud() .insert(new Timeline(userId,tweetId3, "content ...")).execute();

// Insert using the CRUD API with options (TTL)
manager
.crud()
.insert(new Timeline(userId,tweet4Id, "content ..."))
.usingTimeToLive (100)
.execute();

Later, you can retrieved the saved tweets using the generated DSL API :

UUID uuid2
UUID uuid4
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// Use the DSL API to get a list of tweets
List<Timeline> foundRange = manager
.ds1Q)
.select()
.allColumns_FromBaseTable ()
.where()
.1d() .Eq(userId)
.tweetId() .Gte_And_Lt(uuid2, uuid4)
.orderByAscending()
.1imit (10)
.getList ();

assertEquals(foundRange.size(),2);
assertEquals(foundRange.get (0) .getTweetContent(), "content ...");
assertEquals(foundRange.get (1) .getTweetContent(), "content ...");

And that’s it. To have more details on the advanced features, please check the
Documentation.

Quick-Reference

Let’s consider the following entity for all the below examples:

Q@Table

public class User

{
QPartitionKey
private Long userld;

@Column
private String firstname;

©Column
private String lastname;

public User O{}
public User(Long userId, String firstname, String lastname){...}

//Getters & Setters
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Inserting an entity

manager
.crud()
.insert(new User(10L,"John","DOE"))
.execute();

Inserting an entity as JSON (from Cassandra 2.2.x and
after)

manager
.crud()

.insertJSON("{\"userid\": 10, \"firstname\": \"John\", \"lastname\":

.execute();

Updating a property for an entity

manager
.ds1Q)
.update ()
.fromBaseTable ()
.firstName () .Set("Jonathan")
.where()
.userId() .Eq(10L)
.execute();

Updating a property for an entity using JSON (from Cas-
sandra 2.2.x and after)

manager
.ds10
.update()
.fromBaseTable ()
.firstName () .Set_FromJSON("\"Jonathan\"")
.where()
.userId() .Eq_FromJSON("10")
.execute();
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Deleting an entity

Deleting an entity instance

User user = new User(10L, null, null);
manager

.crud()

.delete(user)

.execute();

Deleting an entity by its id

manager
.crud()
.deleteById(10L)
.execute();

Deleting a whole partition

manager
.crud()
.deleteByPartitionKeys (10L)
.execute();

Deleting a property for an entity
Using the delete DSL

manager
.ds1Q)
.delete()
.biography ()
.fromBaseTable ()
.where()
.userId() .Eq(10L)
.execute();
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Using the delete DSL with JSON (from Cassandra 2.2.x and after)

manager
.ds1Q)
.delete()
.biography ()
.fromBaseTable ()
.where()
.userId() .Eq_FromJSON("10")
.execute();

Using the update DSL

manager
.ds10)
.update()
.fromBaseTable ()
.biography.Set (null)
.where()
.userId() .Eq(10L)
.execute();

Do not forget that in CQL semantics setting a column to null
means deleting it

Finding entities with clustering columns

For all examples in this section, let’s consider the following clustered entity
representing a tweet line

Q@Table(table = "lines")
public class TweetLine

{

QPartitionKey
@Column("user_id")
private Long userld;

@ClusteringColumn (1)
©CEnumerated

private LineType type;

@ClusteringColumn(value = 2, asc = false) // Sort by descending order
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Q@TimeUUID //Time wuid type in Cassandra
@Column("tweet_id")
private UUID tweetId;

@Column
private String content;

//Getters & Setters

public static enum LineType
{ USERLINE, TIMELINE, FAVORITELINE, MENTIONLINE}

Find by partition key and clustering columns

Get the last 10 tweets from timeline, starting from tweet with lastUUID

// Generate SELECT * FROM lines WHERE user_id = ? AND (type, tweet_<d) < (?,2) AND type
List<TweetLine> tweets = manager

.ds1()

.select()

.allColumns_FromBaseTable ()

.where()

.userId() .Eq(10L)

.type_And_tweetId() .type_And_tweetId_Lt_And_type_Gte(LineType.TIMELINE, lastUUID, L:

.1limit (10)

.getList ();

Indexed query using native secondary index

Q@Table
public class User {

OPartitionKey
private UUID user_id;

@Index
@Column
private int age;
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manager.
.indexed ()
.select()
.allColumns_FromBaseTable ()
.where()
.age() .Eq(32)

Indexed query using SASI

Q@Table
public class User {

OPartitionKey
private UUID user_id;

@SASI(indexMode = IndexMode.CONTAINS, analyzed = true, analyzerClass = Analyzer.NON
©Column
private String name;

@SASI(indexMode = IndexMode.PREFIX, analyzed = false)
©Column
private String country:

@SAST
©Column
private int age;

}

manager.
.indexed ()
.select()
.allColumns_FromBaseTable ()
.where()

.name () .Contains ("John")
.age() .Gte_And_Lte(25, 35)
.country() .Eq("USA")
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Indexed query using DSE Search

Q@Table
public class User {

QPartitionKey
private UUID user_id;

@DSE_Search(fullTextSearchEnabled = true)
0Column
private String name;

@DSE_Search
0Column
private String country:

@DSE_Search
@Column
private int age;

}

//Standard usage

manager.
.indexed ()
.select()
.allColumns_FromBaseTable ()
.where()

.name () .Contains("John")
.age() .Gte_And_Lte(25, 35)
.country() .Eq("USA")

//Raw Predicate

manager.
.indexed ()
.select()
.allColumns_FromBaseTable ()
.where()
.name () .RawPredicate("*Jo?7y*")
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//Raw Solr query with OR predicate
manager.
.indexed ()
.select()
.allColumns_FromBaseTable ()
.where ()
.rawSolrQuery (" (name:*John* OR login:jdoe*) AND age:[25 TO 35]")

Iterating through a large set of entities

Fetch all timeline tweets by batch of 100 tweets

Iterator<TweetLine> iterator = manager
.ds1Q)
.select()
.allColumns_FromBaseTable ()
.where()
.userId() .Eq(10L)
.type_And_tweetId().type_And_tweetId_Lt_And_type_Gte(LineType.TIMELINE, lastUUID, L:
.withFetchSize(100) // Fetch Size = 100 for each page
.iterator();

while(iterator.hasNext())
{

TweetLine timelineTweet = iterator.next();

Deleting entities with clustering columns

Deleting all timeline tweets

// Generate DELETE * FROM lines WHERE user_id = ? AND tpe = ?
manager.

.ds1Q)

.delete()

.allColumns_FromBaseTable ()

.where()

.userId() .Eq(10L)

.type () .Eq(LineType.TIMELINE)
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.execute();

Deleting the whole partition using the CRUD API

// Generate DELETE * FROM lines WHERE user_+id = ?
manager.

.crud )

.deleteByPartitionKeys(10L)

.execute();

Mapping UDT

To declare a JavaBean as UDT

QUDT (keyspace = "...", name = "user_udt")
public class UserUDT
{

0Column

private Long userld;

@Column
private String firstname;

0Column
private String lastname;

//Getters & Setters

Then you can re-use the UDT in another entity

Q@Table

public class Tweet

{
QPartitionKey
@TimeUUID
private UUID id
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©Column
private String content;

@Column
Q@Frozen
private UserUDT author;

//Getters & Setters

Please notice that the @Frozen annotation is mandatory for UDT.
Unfrozen UDT is only available for Cassandra 3.6 and after

Accessing Meta Classes for Encoding/Decoding functions

Achilles annotation processor will generate, for each entity:

1. An EntityClassName_Manager class
2. An EntityClassName_AchillesMeta class

The EntityClassName_AchillesMeta class provides the following methods for
encoding/decoding;:

1. public T createEntityFrom(Row row): self-explanatory
2. public ConsistencylLevel readConsistency(Optional<ConsistencyLevel>
runtimeConsistency): retrieve read consistency from
runtime value, static configuration and default consistency configuration
in Achilles
3. public ConsistencylLevel writeConsistency(Optional<ConsistencyLevel>
runtimeConsistency): retrieve write consistency from
runtime value, static configuration and default consistency configuration
in Achilles
4. public ConsistencylLevel serialConsistency(Optional<ConsistencylLevel>
runtimeConsistency): retrieve serial consistency from
runtime value, static configuration and default consistency configuration
in Achilles
5. public InsertStrategy insertStrategy(): determine insert strategy
using static annotation and Achilles global
configuration
6. public void triggerInterceptorsForEvent(Event event, T
instance) : trigger all registered interceptors for this entity
type on the provided instance, given the event type
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Each meta class contains a public static field for each property. For example,
given the following entity:

QTable
public static User {

OPartitionKey
private Long userld;

@Column
private String firstname;

0Column
private String lastname;

©Column
private Set<String> favoriteTags;

The User_AchillesMeta class will expose the following static property metas:

User_AchillesMeta.userId
User_AchillesMeta.firstname
User_AchillesMeta.lastname

- W e

User_AchillesMeta.favoriteTags
Each property meta class will expose:

1. public VALUETO encodeFromJava(VALUEFROM javaValue): encode the
given Java value into CQL-compatible value using the Codec System

2. public VALUEFROM decodeFromGettable(GettableData gettableData):
decode the value of the current property from the GettableData object.
The GettableData is the common interface for com.datastax.driver.core.Row,
com.datastax.driver.core.UDTValue
and com.datastax.driver.core.TupleValue

Querying Cassandra
Native query using the RAW API

final Statement statement = session.newSimpleStatement("SELECT firstname,lastname FROM 1
List<TypedMap> rows = userManager
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.raw()
.nativeQuery(statement, 100)
.getList();

for(TypedMap row : rows)

{
String firstname = row.getTyped("firstname");
String lastname = row.getTyped("lastname");

Typed query using the RAW API

final Statement statement = session.newSimpleStatement ("SELECT firstname,lastname FROM 1

List<User> users = userManager
.raw()
.typedQueryForSelect (statement, 100)
.getList();

for(User user : user)

{

}

Asynchronous execution

Asynchronous for the CRUD API

final CompletableFuture<Empty> futureInsert = userManager
.crud ()
.insert(new User(...))
.executeAsync() ;

final CompletableFuture<User> futureUser = userManager
.crud ()
.findById(10L)
.executeAsync Q) ;
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final CompletableFuture<Empty> futureDelete = userManager
.crud()
.deleteById(10L)
.executeAsync Q) ;

Note: Empty is a singleton enum to avoid returning a Completable-
Future of null

Asynchronous for the DSL API

final CompletableFuture<List<TweetLine>> futureTweets = tweetManager
.ds1()
.select()
.allColumns_FromBaseTable ()
.where()
.userId() .Eq(10L)
.type () .Eq(LineType.TIMELINE)
.1imit (30)
.getListAsync();

final CompletableFuture<Empty> futureUpdate = userManager
.ds10
.update()
.fromBaseTable ()
.lastname_Set("new lastname")
.where()
.userId() .Eq(10L)
.executeAsync(Q) ;

final CompletableFuture<Empty> futureDelete = tweetManager
.ds1Q)
.delete()
.allColumns_FromBaseTable ()
.where()
.userId().Eq(10L)
.type () .Eq(LineType.TIMELINE)
.executeAsyncQ) ;

96


./Manager-API.html#dsl

Asynchronous for the RAW API

final Statement statement = session.newSimpleStatement("SELECT firstname,lastname FROM 1

CompletableFuture<List<TypedMap>> futureTypedMaps = userManager
.raw()
.nativeQuery(statement, 100)
.getListAsync();

CompletableFuture<List<User>> futureUsers = userManager
.raw()
.typedQueryForSelect (statement, 100)
.getListAsyncQ);

Getting the ExecutionInfo back

For the CRUD API

final ExecutionInfo executionInfo = userManager
.crud()
.insert (new User(...))
.executeWithStats();

final ExecutionInfo executionInfo = userManager
.crud()
.deleteById(10L)
.executeWithStats();

final Tuple2<User, ExecutionInfo> resultWithExecInfo = userManager
.crud )
.findById(10L)
.getWithStats();

For the DSL API

final Tuple2<List<TweetLine>, ExecutionInfo> tweetsWithStats = tweetManager
.ds10)
.select()
.allColumns_FromBaseTable ()
.where()
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.userId() .Eq(10L)

.type() .Eq(LineType.TIMELINE)
.1imit (30)
.getListWithStats();

final ExecutionInfo executionInfo = userManager
.ds1Q)
.update ()
.fromBaseTable ()
.lastname_Set("new lastname")
.where()
.userId() .Eq(10L)
.executeWithStats();

final ExecutionInfo executionInfo = tweetManager
.ds10
.delete()
.allColumns_FromBaseTable ()
.where()
.userId().Eq(10L)
.type () .Eq(LineType.TIMELINE)
.executeWithStats();

For the RAW API

final Statement statement = session.newSimpleStatement ("SELECT firstname,lastname FROM
Tuple2<List<TypedMap>, ExecutionInfo> typedMapsWithStats = userManager

.raw()

.nativeQuery(statement, 100)

.getListWithStats();

Tuple2<List<User>, ExecutionInfo> usersWithStats = userManager
.raw()
.typedQueryForSelect (statement, 100)
.getListWithStats();
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Working with consistency level
Defining consistency statically
Q@Table

@Consistency(read=ConsistencylLevel.ONE, write=ConsistencyLevel.QUORUM, serial = Consiste
public class User

{

}

Setting consistency level at runtime

userManager
.crud ()

.withConsistencyLevel (ConsistencyLevel.QUORUM)

userManager
.ds1Q

.withConsistencyLevel (ConsistencyLevel.QUORUM)

Working with TTL
Defining TTL statically
Q@Table
QTTL(1000)
public class User

{

}
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Setting TTL at runtime
userManager
.crud()
.insert(...)
.usingTimeToLive (10)
userManager
.ds1()

.update ()

.usingTimeToLive (10)

Working with Timestamp

userManager
.crud()
.insert(...)

.usingTimestamp (new
userManager

.crud ()

.deleteById(...)

.usingTimestamp (new
userManager

.ds1Q)

.update ()

.usingTimestamp (new
userManager

.ds10)

.delete()

.usingTimestamp (new

Date() .getTime ())

Date() .getTime())

Date() .getTime())

Date() .getTime ())
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Working with Lightweight Transaction

API

userManager
.crud()
.insert(...)

.ifNotExists()
userManager
.crud()
.deleteById(...)
.ifExists()
userManager
.ds1()
.update()
.ifExists()
userManager
.ds1lQ)
.update ()
.fromBaseTable ()
.firstName() .Set("new firstname")
.if_Firstname() .Eq("previous_firstname")
userManager
.ds1()

.delete()

.ifExists()
userManager
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.ds1()
.delete()

.if_Firstname() .Eq("previous_firstname")

LWT Result Listener

To have tighter control on LWT updates, inserts or deletes, Achilles lets you
inject a listener for LWT operations result.

LWTResultListener lwtListener = new LWTResultListener() {

@0verride
public void onSuccess() {
// Do something on success
// Default method does NOTHING

@0verride
public void onError (LWTResult lwtResult) {

//Get type of LWT operation that fatils
LWTResult.Operation operation = lwtResult.operation();

// Print out current wvalues

TypedMap currentValues = lwtResult.currentValues();

for (Entry<String,0bject> entry: currentValues.entrySet()) {
System.out.println(String.format("%s = Js",entry.getKey(), entry.getValue():

}
};

userManager
.crud()
.insert (new User(...))
.ifNotExists ()
.withLWTResultListener (lwtListener)
.execute();

//0R

userManager
.crud()
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.insert (new User(...))

.ifNotExists()

.withLWTResultListener (lwtResult -> logger.error("Error : " + lwtResult))
.execute();

Using counter type

Q@Table(table = "retweet_count")
public class Retweets {

@PartitionKey
@Column ("user_id")
private Long userld;

@ClusteringColumn (1)
@Enumerated
private LineType type;

@ClusteringColumn(value = 2, asc = false)
0TimeUUID

@Column("tweet_id")

private UUID tweetId;

@Counter
@Column("direct_retweets")
private Long directRetweets;
@Counter

@Column("total _retweets")

private Long totlRetweets;

//Getters & Setters

Once the entity mapping is defined the CRUD API for counter tables
is restricted to deleteById() and deleteByPartitionKeys() methods (no
insert()).

Using materialized views (from Cassandra 3.0.X and after)

To declare a materialized view, use the

** at Materialized View** annotation:
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@MaterializedView(baseEntity = EntitySensor.class, view = "sensor_by_type'")
public class ViewSensorByType {

Q@PartitionKey
@Enumerated
private SensorType type;

O@ClusteringColumn(1)
private Long sensorld;

@ClusteringColumn(2)
private Long date;

@Column
private Double value;

//Getters & setters
}

Q@Table(table = "sensor"
public class EntitySensor {

Q@PartitionKey
private Long sensorld;

0ClusteringColumn
private Long date;

@Enumerated
@Column
private SensorType type;

@Column
private Double value;

//Getters & setters

The view should reference a base table using the attribute baseEntity. It should
also re-use the same
columns that belong to the base table primary key, possibly in a different order.

Achilles will generate only SELECT APIs for those views, UPDATE and
DELETE operations are not possible.
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See Materialized View Mapping for more details

Function mapping (from Cassandra 2.2.X and after)
You can declare the signature of your functions in a class/interface so that

Achilles can generate type-safe
API for you to be able to invoke them in the Select DSL API.

For this, use the @FunctionRegistry annotation:

For more details, see Functions Mapping

QFunctionRegistry
public interface MyFunctionRegistry {

Long convertToLong(String longValue);

Please note that you'll need to declare your user-defined function by
yourself with Cassandra, Achilles only

takes care of the function signature for the code generation, not the
function declaration.

Simple object mapping
You can use the Manager object for simple object mapping

// Ezecution of custom query
Row row = session.execute(...).one();

User user = userManager.mapFromRow(row) ;

Getting native Session and Cluster object

You can retrieve the native Session and Cluster object from the Manager

Session session = userManager.getNativeSession();

Cluster cluster = userManager.getNativeCluster();

65


./Materialized-View-Mapping.html
./Functions-Mapping.html

Generating bound statements/query string from the APIs
Generating com.datastax.driver.core.BoundStatement

BoundStatement bs = userManager
.crud )

.generateAndGetBoundStatement () ;

BoundStatement bs = userManager
.ds1Q)

.generateAndGetBoundStatement () ;

Generating query string

String statement = userManager
.crud O

.getStatementAsString () ;

String statement = userManager
.ds1Q)

.getStatementAsString();

Extract bound values from the APIs
Extract raw bound values

List<0Object> boundValues = userManager
.crud ()

.getBoundValues();

List<0Object> boundValues = userManager
.ds1()

.getBoundValues();

Extract encoded bound values. The encoding relies on Achilles Codec Sys-
tem
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List<0Object> encodedBoundValues = userManager
.crud Q)

.getEncodedBoundValues();

List<0Object> encodedBoundValues = userManager
.ds1(0

.getEncodedBoundValues() ;

Injecting schema name at runtime

Normally you define the keyspace/table name statically using the @Table anno-
tation.

However, in a multi-tenant environment, the keyspace/table name is not known
ahead of time but only

during runtime. For this, Achilles defines an interface SchemaNameProvider:

public interface SchemaNameProvider {

VLS
* Provide keyspace mame for entity class
*/
<T> String keyspaceFor(Class<T> entityClass);

/%%

* Provide table name for entity class

*/

<T> String tableNameFor(Class<T> entityClass);

You can implement this interface and inject the schema name provider at runtime.
Both CRUD API and
DSL API accept dynamic binding of schema name:

final SchemaNameProvider dynamicProvider = ...;
userManager
.crud()

.withSchemaNameProvider (dynamicProvider)

.execute();
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userManager
.ds10
.select()

.from(dynamicProvider)

.where()

userManager
.ds1Q)
.update()
.from(dynamicProvider)
.where ()

userManager
.ds10
.delete()

.from(dynamicProvider)

:%ﬁere()

Generating DDL scripts
Using DML logs

Sometime it is nice to let Achilles generate for you the CREATE TABLE script.
To do that:

e Set up unit test using Achilles JUnit test resource
e Activate the DDL logging by setting DEBUG level on the logger
ACHILLES_DDL_SCRIPT

<logger name="ACHILLES_DDL_SCRIPT">
<level value="DEBUG" />
</logger>
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Using the SchemaGenerator

Achilles provides a module achilles-schema-generator to help you generate
CQL schema scripts for your entities. More details here

Generating DML statements

To debug Achilles behavior, you can enable DML statements logging by setting
DEBUG level on the logger ACHILLES_DML_STATEMENT

<logger name="ACHILLES_DML_STATEMENT">
<level value="DEBUG" />
</logger>

Advanced-Tutorial:-KillrChat

For an example of an advanced usage of Achilles, you can check out the
KillrChat application.
It is using almost all Achilles features

Unit-testing
Test Resources

For TDD lovers, Achilles comes along with a JUnit rule to start an embedded
Cassandra server in memory and bootstrap the framework.

The rule extends JUnit ExternalResource and exposes the following methods:

public class AchillesTestResource

' public Session getNativeSession();
public ScriptExecutor getScriptExecutor();
public ManagerFactory getManagerFactory();
}

69


./Schema-Generator.html
https://github.com/doanduyhai/killrchat/tree/AchillesDemo

To obtain a resource, you should use the AchillesTestResourceBuilder which
exposes the following methods

1. withScript(scriptLocation): provide a CQL script file, reachable in
the classpath, to be
executed upon the Embededed Cassandra server startup. This method is
useful to create the appropriate
schema for unit testing

2. createAndUseKeyspace(String keyspaceName): create the given
keyspace (SimpleStrategy) upon server startup and connect to it.

3. entityClassesToTruncate(Class<?>...entityClassesToTruncate):
truncate tables used by given entity classes

4. tablesToTruncate(String...tablesToTruncate): truncate given
tables

5. truncateBeforeTest (): self-explanatory

6. truncateAfterTest(): self-explanatory

7. truncateBeforeAndAfterTest (): self-explanatory. DEFAULT value

8. public ManagerFactory build(BiFunction<Cluster, StatementsCache,

ManagerFactory> managerFactoryBuilder): provide a

bi-lambda function to build the manager factory given the com.datastax.driver.core.Cluster
object

and Achilles shared StatementsCache

The StatementsCache is provided to avoid re-creating a new instance of
StatementsCache for each test class and
re-preparing the same statements.

Usage

Below is a sample code to demonstrate how to use Achilles rules

public class MyTest
{

O@Rule
public AchillesTestResource<ManagerFactory> resource = AchillesTestResourceBuilder
.forJunit ()
.withScript("scriptl.cql")
.withScript("script2.cql")
.tablesToTruncate("users", "tweet_lines") // entityClassesToTruncate (User.class, Tw
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.createAndUseKeyspace("unit_test")

.build((cluster, statementsCache) -> ManagerFactoryBuilder

.builder(cluster)

.doForceSchemaCreation(true)
.withStatementCache (statementsCache) //MANDATORY
.withDefaultKeyspaceName("achilles_embedded")

.build ()
)

private User_Manager userManager = resource.getManagerFactory().forUser();

public void should_test_something() throws Exception

QTest
{
userManager
.crud()
.insert(...)
}

In the log file, if the logger ACHILLES_DML_STATEMENT is activated, we can see:

DEBUG
DEBUG
DEBUG
DEBUG
DEBUG
DEBUG

DEBUG

ACHILLES_DML_STATEMENT
ACHILLES_DML_STATEMENT
ACHILLES_DML_STATEMENT
ACHILLES_DML_STATEMENT
ACHILLES_DML_STATEMENT
ACHILLES_DML_STATEMENT

ACHILLES_DML_STATEMENT

TRUNCATE users

Query ID b3bc7£f3c-d232-4d43-8014-96d08b90804c : [INSERT INTO
Java bound values : [271273866878694400, doanduyhai, DuyHa:
Encoded bound values : [271273866878694400, doanduyhai, Du

ResultSet[ exhausted: true, Columns[]]

Query ID b3bc7f£3c-d232-4d43-8014-96d08b90804c results :

TRUNCATE users

Please notice the TRUNCATE users query issued before and after the test for
clean up.

Native session

By calling getNativeSession() upon the resource, you can access directly the
com.datastax.driver.core.Session object of the native Java driver. It may

be

useful for triggering manual CQL statement to assert the test results
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Script executor

For some tests, we may insert test fixtures before executing the test itself. It
can be done programmatically using

the native session object but it can become quickly cumbersome if you have
many data to insert.

For those scenarios, Achilles exposes a ScriptExecutor than will handle CQL
script execution for you.

The script executor also support BATCH statements in your CQL
scripts

Bootstrap from AchillesTestResource Example:

O@Rule
public AchillesTestResource resource = ...

private Session session = resource.getNativeSession();
private ScriptExecutor scriptExecutor = resource.getScriptExecutor();

QTest

public void should_create_user() throws Exception {
//Given
scriptExecutor.executeScript("insert_user.cql");

//When

//Then

In the above example, the script executor takes a string as input, pointing to a
CQL script file on the classpath.

As per Maven convention, it is recommended to put all your test CQL script
into the src/test/resources folder

Standalone instance You can also create a stand-alone ScriptExecutor
instance. The constructor of the ScriptExecutor class only requires
a com.datastax.driver.core.Session object
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final Session session = ...;
final ScriptExecutor executor = new ScriptExecutor(session);

executor.executeScript("...");

Script Templates You can also make script templates and inject bound values
at runtime. Let’s say we have the following insert_user.cql script:

INSERT INTO users(id, login, firstname, lastname)
VALUES (${id}, ${login}, ${firstname}, ${lastnamel});

All the values are parameterized so that at runtime, we can call this template
and inject the values:

QTest

public void should_create_user() throws Exception {
//Given
Map<String, Object> values = new HashMap<>();
values.put("id", RandomUtils.nextLong(OL, Long.MAX_VALUE));
values.put("login", "doanduyhai");
values.put("firstname", "DuyHai");
values.put("lastname", "DOAN");

//Inject the values into the template to gemerate the final CHL script
scriptExecutor.executeScriptTemplate("insert_user.cql", values);

//When

//Then

The script executor exposes other useful methods to let you execute arbitrary
CQL statement as plain text or as Statement object:

/K

* Ezecute plain text CYL statement and return a native ResultSet
*/

public ResultSet execute(String statement);

Jk*
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* Erecute a CHUL statement and return a native ResultSet
*/

public ResultSet execute(Statement statement);

VLTS
* Execute asynchronously a plain text CYL statement and return a future of native Resu
*/

public AchillesFuture<ResultSet> executeAsync(String statement);

VET
* Ezecute asynchronously a CQL statement and return a future of native ResultSet
*/

public AchillesFuture<ResultSet> executeAsync(Statement statement)

CQL-embedded-cassandra-server

Achilles exposes a simple builder to start an embedded Cassandra server and
optionally bootstrap the framework.

Such feature is already available for JUnit testing using the AchillesTestRe-
sourceBuilder discussed previously.

However there is still a need to start an embedded Cassandra outside of testing
context and more importantly, to connect to several keyspaces.

To use the embedded Cassandra server, you must pull the following dependency:

<dependency>
<groupId>info.archinnov</groupId>
<artifactId>achilles-embedded</artifactId>
<version>${achilles.version}</version>
</dependency>

The builder API:

CassandraShutdownHook shutdownHook = new CassandraShutdownHook() ;

CassandraEmbeddedServerBuilder
.builder ()
.withClusterName ("Test Cluster")
.withListenAddress("127.0.0.1")
.withRpcAddress("127.0.0.1")
.withBroadcastAddress("127.0.0.1")
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.withBroadcastRpcAddress("127.0.0.1")
.withCommitLogFolder (" /home/user/cassandra/commitlog")
.withConcurrentReads(16)

.withConcurrentWrites(16)

.withCQLPort (9042)

.withDataFolder ("/home/user/cassandra/data")
.withDurableWrite(true)
.withHintsFolder("/home/user/cassandra/hints")
.withKeyspaceName("achilles_test")

.withParams(new TypedMap(...))
.withSavedCachesFolder (" /home/user/cassandra/saved_caches")
.withScript("src/test/resources/startup_script.cql")
.withScriptTemplate("src/test/resources/startup_script_template.cql", values)
.withStoragePort (7990)

.withStorageSSLPort (7999)

.withThriftPort(9160)

.withShutdownHook (shutdownHook)

.cleanDataFilesAtStartup(true)

.buildNativeSession() || buildNativeCluster() || buildServer();

// Control the shutdown of the embedded Cassandra instance
shutdownHook . shutdownNow () ;

Most of the parameters are optional, below are the default values:

o listenAddress: localhost

e rpcAddress: localhost

¢ broadcastAddress: localhost

¢ broadcastRpcAddress: localhost

¢ clusterName: Achilles Embedded Cassandra Cluster

¢ keyspaceName: achilles _embedded

o dataFolder: target/cassandra_embedded/data

o commitLogFolder: target/cassandra_embedded/commitlog
« savedCachesFolder: target/cassandra_embedded/saved_ caches
¢ cleanDataFilesAtStartup: true

¢ concurrenReads: number of concurrent reads

e concurrenWrites: number of concurrent writes

e cqlPort: randomized at runtime

e thriftPort: randomized at runtime

o storagePort: randomized at runtime

o storageSSLPort: randomized at runtime

e durableWrite: true
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e script: startup CQL script to be executed.
You can specify many scripts by calling the method withScript () multiple
times

o script template: startup CQL script template to be executed given
provided values.
You can specify many script templates by calling the method
withScriptTemplate () multiple times

The builder can return:

1. either a com.datastax.driver.core.Cluster object
2. or a com.datastax.driver.core.Session object
3. or an Achilles CassandraEmbeddedServerBuilder object

There will be at most one embedded Cassandra server started per JVM
(more precisely, per classloader)

event if many CassandraEmbeddedServer are built. But because the keyspace
name is provided each time,

the builder will create as many keyspaces as specified.

The shutdown hook

You can inject a shutdown hook to control when to shutdown the embedded
Cassandra process.

CassandraShutDownHook shutdownHook = new CassandraShutDownHook() ;

Session session = CassandraEmbeddedServerBuilder.builder ()
.withShutdownHook (shutdownHook)

.buildNativeSession();

shutdownHook . shutdownNow () ;

Please note that upon call on shutdownNow (), Achilles will trigger the
shutdown of:

¢ the embedded Cassandra server
¢ the associated Cluster object
« the associated Session object
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Achilles-Versioning

Until now, versioning for Achilles has been quite chaotic. From now on, the
strategy for version change is defined below.

Versioning rule

Achilles version is defined using 3 numbers: major. medium. minor

e« major: a change in major version is triggered by

— a migration to a new Cassandra major version ( 2.1 — 3.0 for
example)
— an important breaking API change

¢ medium: a change in medium version is triggered by

— an introduction of a new feature/API

— a removal of deprecated API/feature

— a migration to new Cassandra medium version ( 2.0.x — 2.1 for
example)

e minor: a change in minor version is triggered by

— bug fixes

— internal code refactoring without impact on the API or client behavior
(except for deprecated features, see below)

— migration to new Cassandra minor version ( 2.0.10 — 2.0.11 for
example)

— migration to new Java Driver version

API deprecation rule

Before being removed, an API/feature/type/annotation will be marked as
@Deprecated and will co-exist with the
new/replacement API/feature/type/annotation for at least 3 minor versions.

If you're using an API/feature/type/annotation marked as deprecated, expect
it to be removed:

e on the next major version
e on the next medium version
« on the next 4" minor versions counting from the current
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Any deprecation will be properly documented in the Changelog and the Java
Doc redirects to the appropriate new API/feature/type/annotation

Compile-Time-Config

When using Achilles you should be aware of the fact that the framework is
invoked at compile time and at runtime.

At compile time Achilles will parse your source code to generate addi-
tional source code. To configure Achilles at compile time, you can use the
@CompileTimeConfig annotation on a class or an interface

The interface/class can (and should) be empty. What interests us here is the
attributes set on the annotation

@CompileTimeConfig(cassandraVersion = CassandraVersion.CASSANDRA_3_0_X,
columnMappingStrategy = ColumnMappingStrategy.IMPLICIT,
namingStrategy = NamingStrategy.SNAKE_CASE,
insertStrategy = InsertStrategy.ALL_FIELDS,
projectName = "Projectl"

public interface AchillesCompileTimeConfig {

}

What you can specify as configuration at compile time are:

o the cassandra version. Default = CassandraVersion.CASSANDRA_ 3 0 X
e the column mapping strategy. Default = ColumnMappingStrat-
egy. EXPLICIT
e the naming strategy. Default = NamingStrategy. LOWER__CASE
¢ the insert strategy. Default = InsertStrategy. ALL_ FIELDS
e the project name. Default = “”

Please refer to the appropriate section for each of those parameters.

Specifying the Cassandra version will help Achilles unlock and generate new
features that are only supported by this version and after.

For example, materialized views are not available before CassandraVer-
sion.CASSANDRA_ 3 0 X

Below is the Cassandra version feature matrix:
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Cassandra version Supported features

Related JIRA(s)

2.1.X All existing features

2.2.X ¢ JSON Syntax
e User Defined
Functions

e User Defined
Aggregates

79

N/A

CASSANDRA-
7970
CASSANDRA-
7395,
CASSANDRA-
7526,
CASSANDRA-
7562,
CASSANDRA-
7740,
CASSANDRA-
7781,
CASSANDRA-
7929,
CASSANDRA-
7924,
CASSANDRA-
7812,
CASSANDRA-
8063,
CASSANDRA-
7813,
CASSANDRA-
7708
CASSANDRA-
8053



Cassandra version

Supported features

Related JIRA(s)

3.0.X

3.1
3.2

3.6

o Materialized
Views

e Support for IN
restrictions on
any partition key
component or
clustering key as
well as support
for EQ and IN
multicolumn
restrictions has
been added to
UPDATE and
DELETE
statement

e Support for
single-column and
multi-column slice
restrictions (>,
>=, <= and <)
has been added to
DELETE

statements
Nothing

Add support for type
casting in selection
clause
o Allow
per-partition
LIMIT clause in
CQL
e Support for
non-frozen
user-defined types,
updating
individual fields of
user-defined types
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Cassandra version

Supported features

Related JIRA(s)

3.7

DSE 4.8.X

DSE 5.0.X

e Full support for .
stable SASI
index .

¢ Full support for N/A
DSE Search

o Full support for N/A
DSE Search

CASSANDRA-
10661
CASSANDRA-
11130
CASSANDRA-
11136
CASSANDRA-
11159
CASSANDRA-
11169
CASSANDRA-
11183
CASSANDRA-
11434

And below is the impact of each new feature on Achilles-generated code:

Cassandra Feature

Achilles generated code

JSON Syntax

o manager.crud().insertJson(String json)

e manager.dsl
o manager.dsl().select().allColumnsAsJSON_ FromBaseTable(). . . ..where()
e manager.dsl
e manager.dsl

(
(
(
(
(

)

)
)
)

.....where().xxx().Eq_FromJSON()

.update(). . . .xxx().Set_ FromJSON()
.update(). .. ..if_xxx().Eq_FromJSON()

o manager.dsl().delete(). .. ..if _xxx().Eq_FromJSON()

User Defined Function/User Defined Aggregates

e @FunctionRegistry is allowed
o info.archinnov.achilles.generated. function. FunctionsRegistry generated

class

Materialized Views
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o @MaterializedView is allowed
Support for IN restrictions on clustering columns for UPDATE/DELETE

o manager.dsl().update(). .. where(). . ..xxx().IN(...)
o manager.dsl().delete(). .. where(). .. .xxx().IN(...)

Support for multi-column slice restrictions (>, >=, <= and <) for DELETE

o manager.dsl().delete(). . . where(). .. .xxx().Gt(...)
o manager.dsl().delete(). . . where(). .. .xxx().Gt_And_Lt(...)

Support for type casting in selection clause

« manager.dsl().select().function(SystemFunctions.cast Asxxx(). . .)
Support for PER PARTITION LIMIT

o manager.dsl().select(). .. .perPartitionLimit(xxx)

Support for non-frozen user-defined types, updating individual fields of user-
defined types
Remark: collections inside non-frozen UDT MUST be set as frozen

o manager.dsl().update().fromBaseTable().userUDT().firstname.Set(. . . )
o manager.dsl().update().fromBaseTable().userUDT().lastname.Set(. . .)

Support for SASI index/DSE Search (on text/ascii columns):
SASI:

o manager.indexed().select()..where().firstname().Start With(String prefix)
o manager.indexed().select()..where().firstname(). EndWith(String suffix)
« manager.indexed().select()..where().firstname().Contain(String substring)

DSE Search:

« manager.indexed().select()..where().firstname().Start With(String prefix)
o manager.indexed().select()..where().firstname(). EndWith(String suffix)
« manager.indexed().select()..where().firstname().Contain(String substring)
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o manager.indexed().select()..where().firstname().rawPredicate(String raw-
SolrPredicate)

o manager.indexed().select()..where().rawSolrQuery(String rawSolrQueryS-
tring)

Last but not least, the projectName() attribute is crucial for those who are
using Achilles for multiple projects.

For more details see Multi-Project support

Configuration-Parameters

Parameters

Achilles comes with some configuration parameters in the class info.archinnov.achilles.configuration.Co

Entity Management

« MANAGED__ENTITIES (OPTIONAL): list of entities to be managed
by Achilles.

Example: my.project.entity,another.project.entity

DDL

« FORCE_TABLE_CREATION (OPTIONAL): create missing column
families for entities if they are not found. Default = ‘false’.

If set to false and no table is found for any entity, Achilles will raise an
AchillesInvalidTableException

Native Session

« NATIVE_SESSION (OPTIONAL): provide a pre-configured Java
driver session instead of letting Achilles build it
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Keyspace name

« KEYSPACE_NAME (OPTIONAL): provide the keyspace name to
connect to.
If not provided, Achilles will use the keyspace name defined on each entity
using the keyspace
attribute of the @Table annotation.

If you do not provide the keyspace name in configuration and your
entity does not define any keyspace

name statically on the @Table annotation, Achilles will raise an
exception at runtime

JSON Serialization

« JACKSON__MAPPER_FACTORY (OPTIONAL): an implementa-
tion of the info.archinnov.achilles.json. JacksonMapperFactory interface to
build custom Jackson ObjectMapper based on entity class

« JACKSON__MAPPER (OPTIONAL): default Jackson ObjectMap-
per to use for serializing entities

If both JACKSON__MAPPER_ FACTORY and JACKSON__MAPPER
parameters are provided, Achilles will ignore the JACKSON_ MAPPER
parameter and use JACKSON_ MAPPER__FACTORY

If none is provided, Achilles will use a default Jackson ObjectMapper with
the following configuration:

MapperFeature.SORT_PROPERTIES ALPHABETICALLY = true
SerializationInclusion = JsonInclude.Include. NON_ NULL
DeserializationFeature. FAIL  ON_ UNKNOWN _ PROPERTIES = false
AnnotationIntrospector pair : primary = JacksonAnnotationIntrospector,
secondary = JaxbAnnotationIntrospector

= W=

Consistency Level

« CONSISTENCY_LEVEL_READ_DEFAULT (OPTIONAL): de-
fault read consistency level for all entities

¢ CONSISTENCY_LEVEL_WRITE_DEFAULT (OPTIONAL):
default write consistency level for all entities

« CONSISTENCY__LEVEL_SERIAL_DEFAULT (OPTIONAL):
default serial consistency level for all entities

« CONSISTENCY_LEVEL_READ_ MAP (OPTIONAL): map(String,String)
of read consistency levels for tables
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Example:

"tablel" -> "QONE"
"table2" -> "QUORUM"

e CONSISTENCY_LEVEL_WRITE_MAP (OPTIONAL):
map(String,String) of write consistency levels for tables

Example:

"tablel" -> "ALL"
"table2" -> "EACH_QUORUM"

¢« CONSISTENCY_LEVEL_SERIAL_MAP (OPTIONAL):
map(String,String) of serial consistency levels for tables

Example:

"tablel" -> "SERIAL"
"table2" -> "LOCAL_SERIAL"

Events Interceptors

« EVENT_INTERCEPTORS (OPTIONAL): list of events interceptors.

Bean Validation

« BEAN_VALIDATION__ENABLE (OPTIONAL): whether to enable
Bean Validation.

« POST_LOAD_BEAN_ VALIDATION__ENABLE (OPTIONAL):
whether to enable Bean Validation for POST__LOAD events.
Please note that this flag is taken into account only if BEAN__ VALIDATION__ENABLE

is true

« BEAN__VALIDATION_ VALIDATOR (OPTIONAL): custom val-
idator to be used.

If no validator is provided, Achilles will get the default validator provided by
the default Validation provider.

If Bean Validation is enabled at runtime but no default Validation provider can
be found, an exception will be raised and the bootstrap is aborted

85



Prepared Statements Cache

« PREPARED__STATEMENTS__CACHE_ SIZE (OPTIONAL): de-
fine the LRU cache size for prepared statements cache.

By default, common operations like insert, find and delete are prepared
before-hand for each entity class.

For update and all operations generated by the DSL API, since the updated
fields and timestamp value are only known at runtime,

Achilless will prepare the statements only on the fly and save them into a
Guava LRU cache.

The default size is 10000 entries. Once the limit is reached, oldest prepared
statements are evicted, causing Achilles to re-prepare them and get warnings
from the Java Driver.

You can get details on the LRU cache state by putting the logger
info.archinnov.achilles.internals.cache.StatementsCache on DE-

BUG

« STATEMENTS__CACHE (OPTIONAL): provide an instance of the
class info.archinnov.achilles.internals.cache.StatementsCache
to store all prepared statements. This option is useful for unit testing to
avoid re-preparing many times the same prepared statements

Insert Strategy
e GLOBAL_INSERT_STRATEGY (OPTIONAL): define the global
insert strategy for all entities. Choose between ConfigurationParameters.InsertStrategy.ALL_FIELDS

and ConfigurationParameters.InsertStrategy.NOT_NULL_FIELDS.
Default value is ConfigurationParameters. InsertStrategy.ALL_FIELDS.

For more details, please check Insert Strategy

Naming Strategy

e GLOBAL_NAMING_STRATEGY (OPTIONAL): define the global
naming strategy to be applied to keyspace, table and column names.
If no strategy is defined, Achilles will fallback to NamingStrategy.LOWER_CASE

For more details, please check Naming Strategy
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Bean Factory

« DEFAULT_BEAN_FACTORY OPTIONAL): inject the default
bean factory to instantiate new entities and UDT classes.
The implementation class should implement the interface info.archinnov.achilles.type.factory.Bear

The default implementation is straightforward:

@0verride
public <T> T newInstance(Class<T> clazz) {

try{
return clazz.newlInstance();
} catch (InstantiationException | IllegalAccessException e) {

}

Schema Name Provider

« SCHEMA_NAME_PROVIDER (OPTIONAL): define a schema
name provider to bind dynamically an entity to a keyspace/table name at
runtime. This feature is useful mostly in a multi-tenant context
The given provider should implement the info.archinnov.achilles. type.SchemaNameProvider

interface

public interface SchemaNameProvider {

VLS

* Provide keyspace mame for entity class

*/
<T> String keyspaceFor(Class<T> entityClass);

VEZS

* Provide table name for entity class

*/
<T> String tableNameFor (Class<T> entityClass);

More details on Dynamic Schema Name

Runtime Codec

« RUNTIME_ CODECS (OPTIONAL): inject a list of stateful codecs to
be used by Achilles. Those codecs are instantiated at runtime.

See Runtime Codecs for more details
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Asynchronous Operations

« EXECUTOR_SERVICE (OPTIONAL): define the executor service
(thread pool) to be used by Achilles for its internal asynchronous opera-
tions

« DEFAULT_ EXECUTOR_SERVICE_MIN_THREAD (OP-
TIONAL): define the minimum thread count for the executor service used
by Achilles for its internal asynchronous operations.

« DEFAULT_EXECUTOR_SERVICE_MAX THREAD (OP-
TIONAL): define the maximum thread count for the executor service used
by Achilles for its internal asynchronous operations.

« DEFAULT_ EXECUTOR_ SERVICE_THREAD_KEEPALIVE
(OPTIONAL): define the duration in seconds during which a thread is kept
alive before being destroyed, on the executor service used by Achilles for
its internal asynchronous operations.

« DEFAULT_EXECUTOR_ SERVICE_QUEUE_ SIZE (OP-
TIONAL): define the size of the LinkedBlockingQueue used by the
executor service used by Achilles for its internal asynchronous operations

« DEFAULT_ EXECUTOR_SERVICE_THREAD_FACTORY
(OPTIONAL): define the thread factory used by Achilles for its internal
asynchronous operations.

The default thread pool will be configured as follow:

new ThreadPoolExecutor (DEFAULT EXECUTOR_SERVICE_MIN_THREAD, DEFAULT EXECUTOR_SERVICE_MA:
DEFAULT_EXECUTOR_SERVICE_THREAD KEEPALIVE, TimeUnit.SECONDS,
new LinkedBlockingQueue<Runnable>(DEFAULT_EXECUTOR_SERVICE_QUEUE_SIZE),
DEFAULT_EXECUTOR_SERVICE_THREAD FACTORY)

To close properly the thread pool on application removal, Achilles exposes the
PersistenceManagerFactory.shutDown() method.

This method is annotated with javax.annotation.PreDestroy so that in a
managed contained, it will be invoked automatically.

Otherwise you can always manually call the shutDown () method.

For more details, please check Asynchronous Operations

Configuration

To configure Achilles with the above parameters, you need to provide a Map of
key/value as constructor argument to the PersistenceManagerFactory class.

Example:
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Map<ConfigurationParameters,Object> configMap = new HashMap<ConfigurationParameters,0Obj
Cluster cluster = Cluster.builder().contactPoints("localhost") .withPort(9042) .build();
configMap.put (FORCE_TABLE_CREATION, true);

ManagerFactory factory = ManagerFactoryBuilder
.build(cluster, configMap); // providing the cluster object is MANDATORY

Alternatively, you can use the the builder API from the ManagerFactoryBuilder:

ManagerFactory factory = ManagerFactoryBuilder
.builder(cqlCluster)
.withDefaultReadConsistency(ConsistencyLevel.QUORUM)
.withDefaultWriteConsistency(ConsistencyLevel.QUORUM)
.withKeyspaceName ("my_keyspace")
.withExecutorServiceMinThreadCount (5)
.withExecutorServiceMaxThreadCount (10)
.doForceTableCreation(false)

.build();

Achilles-Custom-Types

AnalyzerClass Analyzer class to be used for SASI support. Possible values
are:

« NO_OP_ANALYSER (DEFAULT): do not analyze the input

e NON_TOKENIZING__ANALYZER: only valid for text/ascii data
types. Do not tokenize the input. Normalization by lowercase/uppercase
is allowed

« STANDARD__ANALYZER: only valid for text/ascii data types. Split
the input text into tokens, using the locale defined by attribute ‘locale’
Normalization by lowercase/uppercase is allowed
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CassandraShutdownHook Shutdown hook to control when to shutdown the
embedded Cassandra process.

CassandraShutDownHook shutdownHook = new CassandraShutDownHook() ;

Session session = CassandraFEmbeddedServerBuilder.builder ()
.withShutdownHook (shutdownHook)

.buildNativeSession();

shutdownHook . shutdownNow () ;

Please note that upon call on shutdownNow(), Achilles will trigger the
shutdown of:

e the embedded Cassandra server
¢ the associated Cluster object
e the associated Session object

CassandraVersion This is an enum used to declare the Cassandra version
you’re using for compile to configure Achilles at compile time.

@CompileTimeConfig(cassandraVersion = CassandraVersion.CASSANDRA_3_0_X)
public interface AchillesConfig {

3

Depending on the chosen version, Achilles will generate appropriate DSL code.

Codec Define a codec to transform a source type into a target type.

The source type can be any Java type. The target type should be a
Java type supported by Cassandra

public interface Codec<FROM, TO> {
Class<FROM> sourceType();

Class<T0> targetType(Q);
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TO encode(FROM fromJava) throws AchillesTranscodingException;

FROM decode(TO fromCassandra) throws AchillesTranscodingException;

Example of LongToString codec:

public class LongToString implements Codec<Long,String> {
@0verride
public Class<Long> sourceType() {
return Long.class;

}

@0verride
public Class<String> targetType() {
return String.class;

}

@0verride
public String encode(Long fromJava) throws AchillesTranscodingException {
return fromJava.toString();

}

@0verride
public Long decode(String fromCassandra) throws AchillesTranscodingException {
return Long.parseLlong(fromCassandra) ;

}
CodecSignature Utility class to identify uniquely a codec. A codec signature
is composed of:

o sourceType
o targetType
¢ optionally, codecName if provided

See Runtime Codec for more details

Column Mapping Strategy You can specify the column mapping strategy
at compile time using the @CompileTimeConfig annotation:
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@CompileTimeConfig(cassandraVersion = CassandraVersion.CASSANDRA_3_0_X, columnMappingSt:
public interface AchillesConfig {

}

The default behavior is ColumnMappingStrategy.EXPLICIT
See Column Mapping Strategy for more details

Encoding Define the encoding type for enum values. 2 choices are available:

1. info.archinnov.achilles.annotations.Enumerated.Encoding.NAME
encode enum using their name ()

2. info.archinnov.achilles.annotations.Enumerated.Encoding.0ORDINAL
encode enum using their ordinal ()

More details on Enum type

Empty It is just a marker enum for asynchronous operations. Sometimes an
operation does not return any meaningful result

(like deleteById(...) or insert(...)).

Still we need to be able to ensure that the asynchronous operation has been
executed correctly by calling get ().

If the execution has been successful, the singleton Empty is returned, otherwise
an exception is raised

For more details, please check Asynchronous Operations

IndexMode Indexing mode for SASI. Possible values are:

« PREFIX (DEFAULT): allows search on prefix for text/ascii data types.
Default and only valid index mode for non-text data types

e« CONTAINS: allows search on prefix, suffix and substring for text/ascii
data types. Invalid for non-text data types

¢« SPARSE: only valid for non-text data types. SPARSE mode is optimized
for low-cardinality e.g. for indexed values having 5 or less corresponding
rows. If there are more than 5 CQL rows having this index value, SASI
will complain by throwing an exception

InsertStrategy Define the insert strategy on an entity. Right now only 2
values are possible:

1. info.archinnov.achilles.type.InsertStrategy.NOT_NULL_FIELDS
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2. info.archinnov.achilles.type.InsertStrategy.ALL_FIELDS
Upon call to insert (), depending on the chosen strategy Achilles will

1. insert all fields on the entity, even if they are null
2. insert only non null fields of the entity

Check here for more details on the Insert strategy

Interceptor This is an interface defining the contract for a lifecycle interceptor.
For more details, please check Interceptors

public interface Interceptor<T>

{
boolean acceptEntity(Class<?> entityClass);
public void onEvent(T entity);
public List<Event> events();

}

LWTResultListener For all LWT operations, Cassandra returns an
[applied] boolean column telling whether the operation has been successful or
not. If 