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Chapter 1. Introduction

This document describes the main features of DODS (Data Object Design Studio).

Inthefirst part is described caching in DODS: the types of caching, the caching levelsand alot of features
that involve caching.

In the second part are described transactions in DODS: new parameters of configuration and doml files
and basics of transactionslike the use of DO and Query objects, save and delete operationsin transactions,
insert, update and del ete operations on the database, caching in transactions, the transaction DO cache and
write and commit methods of transactions.

Conventions used in this book

The use of parameters with [ ] brackets indicates their optional use (in syntax lines).

For example: [a] means you can choose a or nothing.




Chapter 2. Simple Access

Select statement

For select statements, it is used <table name>Query.java class. The query is formed using methods of
<table name>Query.java and QueryBuilder.javaclass. The query is executed with method runQuery() of
the <table_name>Query.java class. In this method, the query is executed on the database, and the results
areretrieved as a resultSet object. Then, the method uses protected method:

creat eExi sting([String | ogi cal Dat abase],
Resul t Set rs,

[ HashMap queryRefs ],

[ DBTransacti on dbTrans])

of the <table_name>DO.javaclass. This method calls constructor which calls method:

initFromResul t Set (Resul t Set rs)

which setsin result DO all columnsretrieved from the database. If any columnisareference, first ismade
referenced object with the method

createExi sting([String dbNane], BigDecinmal bd )

and then is set DO's attribute to this referenced object.

Insert statement

New DO can be created using <table name>DO.java class method createVirgin with the one of the
parameter combinations:

createVirgin([DBTransacti on dbTrans])

or

createVirgin(String dbNane)

This method creates a DO that has no data set. Such a DO is used to insert a new database entry after
its data had been set.

The parameter dbTrans can a so be optional, but this option depends on DirtyDOs parameter value.

DirtyDOsis parameter of 'database’ and 'table' tag in DOML file. DODS source code generating depends
onitsvalue.

If DirtyDOs is set to "Deprecate”, methods without dbTrans parameter are deprecated.

If DirtyDOsiis set to "Omit" methods without dbTrans parameter are not generated at all.
If DirtyDOs is set to "Compatible”, the methods will be generated as before.

Default value for DirtyDOs is " Compatible".

After the DO is created using the method createVirgin, and its data set, method of <table name>DO.java
class:




Simple Access

public void save([DBTransaction dbt],[bool ean references])

isused for inserting DO to the transaction.

Update statement

For updating a DO, are used set methods for table columns of the class <table_ hame>DO.java. When the
DO is updated, the same method is used for updating the database as for inserting:

public void save([DBTransacti on dbt],[bool ean references])

When updating is started only those columns that are changed will be updated, and only data for changed
columns will be sent to database, reducing dataflow to database server.

When DO is updated, its ‘version’ column isincremented.

Version of DO object isincremented only when the update of DO is executed.

Delete statement

To delete aDO, use method of the <table_ hame>DO.javaclass:

public void del ete([DBTransacti on dbt])

This method deletes the DO from its table in the database.




Chapter 3. Lazy Loading

The lazyLoading attribute is one of the table (TableConfiguration object) attributes. The object
tableConfiguration can be retrieved from <table_name>DO.java class by calling method:

get Confi gurati onAdmi ni stration().get Tabl eConfi guration()

This methods returns org.enhydra.dods.cache. TableConfiguration object. The lazyL oading attribute can
be handled with the following methods of TableConfiguration object:

* isLazyLoading() - Returns current value of lazyL oading attribute.

Lazy loading is a mechanism that postpones the loading of DO's data (DataStruct objects) until they are
needed. This mechanism is used in the protected method:

creat eExi sting(Cbjectld id)

or the same method with the combinations of parameters:
createExi sting( String dbNane, Objectld id, [HashMap refs])

or

createExi sting( Objectld id, [HashMap refs], [DBTransaction dbTrans])

This method creates a DO with specified Oid (DO without data), and than, if it is not lazy loading, calls
method

| oadDat a()

to load the fields for the DO from the database.

Select statement with Lazyloading

For, example, DODS uses this method in select clauses (runQuery() method) when are created referenced
objects - when is used method

createExisting( [String dbNane], BigDecimal bd )

which calls mentioned method createExisting with the Objectld parameter and combination of
dbName,refs and dbTrans parameters. So, if lazy loading is used, we always select T.oid and create DO
without data. Later if this referenced object is needed datais |oaded using method:

checkLoad()

(using select T.* queries) of <table name>DO.java class. This method checks whether the DO's original
dataisloaded, and if it isn't, this method loads colums data and version by calling:

| oadDat a()

method.

Further optimization ("pointer lazy loading")

While resolving some nasty bugs with transactions and cache, we saw that DataStruct objects cannot know
anything about DO references. These references were surviving the end of original transaction that made
them, and were reused in another one, which got them from cache.
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This situation made us remove al xxxDO references from DataStuct, leaving there BigDecimal instead.
Now get/set methods of generated DO object are a bit different, set method stores DO object reference
into map that is known to DO only, and extracts Old to store into DataStruct; get method after getting
BigDecimal form DataStruct looks up the map for previously used (stored) DOs, then if look up fails
creates one (with createExisting). Further optimization represents conditional use of DO map, whichisn't
used if transaction and its cacheis on.

For oid based tables (references - DO objects), now, new public setX XX and getX X X methods are created
in DO classes:

oi d_get XXX() - returns oid value of referenced DO as a Bi gDeci nal

oi d_set XXX( BgDeci mal ), oi d_set XXX(Obj ectld), oid_setXXX(String)- sets oid value of referenced
DO

Effect of these changeisthat application will create only DOs actually used, leaving al other out of aloop.




Chapter 4. Cache Transformation

Since DODS 5.1 final, the DO cacheistransformed into DataStruct cache. Instead of the whole DOs, only
their original DataStructs are added to new DataStruct cache.

DO has had only one data (DataStruct object) and all transformati ons were done on this object. DataStruct
object contains values of columns of one table row. Now, DO holds 2 DataStruct-references:

* originaData
+ data

The originalData holds original data (that was read from the database). Thisis never modified till commit,
and this DataStruct object is added to DataStruct cache, if this cache exists.

The second, data, is only created (by copying the first one) if datais modified. If the second DataStruct
exists, the DO's attribute isDirty is set to true. Even if after some modifications the new DataStruct holds
exactly the samevaluesastheoriginal one, theDO isstill dirty. Sothereisnoway back fromisDirty=trueto
isDirty=fal se (except during commit of thetransaction). If thetransactioniscommitted, the new DataStruct
is moved in the place of the original one. The new DataStruct is NULL again, so the attribute isDirty
becomes false again.

A newly created DO (in memory, not from the database) will just have a DataStruct object data. Data
valuesin DataStruct object originalDatais null before the commit().

The oid and the version attributes are moved from DO to DataStruct object.
New attributes added in DataStruct object are;

o isEmpty

- type: boolean

- default value: true

Since originalData is being constructed for every DO, this flag "knows" if DataStruct has any useful
content. If thereis no datain DataStructs - except oid, this attribute is true, otherwise false.

* databaseName

- type: String

- default value: null

The logical database to which this DataStruct belongs to.
New methods added in DataStruct object are:

* getOld()

Returns DataStruct's identifier.

* setDatabase(String doName)

Sets attribute databaseName.

. getDatabase()
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Returns attribute databaseName.

» getHandle()

Returns this DataStruct's handle (identifier as a string).

 getCacheHandle()

Returns this DataStruct's cache handle (String in the form: "<database name>.<indentifier_as String>").
* get and set methods for every table column

In DO class are added new methods that work with original Data:

« originalData_get<column_name>()

Returns the row value of the column <column_name> of the DO's original Data object.
« originalData_set(Object data)

Sets the DO's original Data object.

* getData()

Returns DO's DataStruct object. If DO's data object exists, returns that object, otherwise returns DO's
original Data object.

* originaData_get()
Returns DO's original Data object.
e getOriginaVersion()

Returns the current version of DO's original Data object.




Chapter 5. Caching

DODS provides the possibility for every table to have its cache.
The possible cache types are:

1.None

No caching is available.

2LRU

The size of the cache islimited by the maximal number of objectsthat can be stored init. When the cache
isfull, the objectsinit are being replaced by new objects according to LRU (least recently used) algorithm.
This agorithm says that the object which had been used the least recently (in the scale of time, the object
to which had been accessed the longest time ago, which is on the end of LRU list) is removed from list
and new oneis put in front of the LRU list. If maximal number of objectsis set to O, it means that caching
is not available (None type) at the moment.

3.Complete

This cache extends HashMap and is unbounded. This cache type is defined by the negative number of
maximal cache size.

4.Full (special case of complete cache)
Thisisacomplete cache (HashMap), for which isthe entire table queried and cached when the application
starts (initial conditionis"*"). Thisisappropriate for tables of "static" datawhich are accessed frequently.

Thereisamethod, isComplete(), in the cache class that checks if the cache (DataStruct cache) is complete
or not. If the cache was not complete at the start, it is not checked if it becomes complete or not. But, if
the cache was complete, it is than calculated whether the cache is still complete. The method for setting
max cache size (in the situation when cache is not null and new cache size is not zero) for DataStruct
cache changes cache implementation (form complete to LRU), only if the cache was complete and the
new maxCacheSize is positive. In al other cases, the implementation stays asit was.

Itisalittle bit different with query caches. They don't define the global caching type, so any change form
negativeto positive max cache size (and vice versa) changesthe cacheimplementation (Complete or LRU).

When any of the caches (DataStruct or any of query caches) is created from scratch, the procedure is the
same. Based on max cache size, the proper implementation is used. The same goes for methods for cache
refreshing and enabling.

DODS hastwo levels of caching:

1.Data Caching level

There is only one LRU cache: cache with DataStruct objects. The keys of this cache are cache handles
- Strings in the following form:

"<DataStruct_database name>.<Table name>.<String_presentation_of DataStruct oid>"
and cache values are, as mentioned before, DataStruct objects.

2.Query caching level
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Beside DataStruct object cache, there is a possibility of using three query caches (simple, complex and
multi-join). Multi-join cacheisincluded since DODS 6.0. All query cachesare also LRU caches. Thekeys
of these caches are Stringsin the following form:

"<query_database name>.<String_presentation_of query>",

and cache values ae Query objects. Query objects are objects of the
org.enhydra.dods.cache.QueryCacheltem class.

The QueryCacheltem object stores one query and its necessary data:
 Database of the query

» List of oids of DataStruct objects that are results of the query. This list can contain all query results,
or just some of them.

» Number of cached query results
» |nformation whether all results arein result list or not

« Information whether the query results are modified (if there have been performed inserts, updates or
deletes, the results are modified)

» Time needed for query execution

» Array of conditions declared in WHERE part of the query (array of org.enhydra.dods.cache.Condition
objects). Thisis needed only for simple queries.

* Queries that are supported by DataStruct cache are simple queries. Simple query is query for which
cache mechanisms can determine whether DataStruct object is query result or not. Other queries are
complex queries.

The default values for maximal cache sizes for DataStruct, simple and complex query cache are 0 (no
caching).

Table configuration

Table configuration is explained on DiscRack example (directory <DODS_HOM E>/examples/discrack).
The table parameters are defined on three levels.

The first level is DatabaseManager level. On this level can be defined the following parameters (all
information are optional):
Dat abaseManager . defaul ts. | azyLoadi ng = true

Dat abaseManager . def aul t s. maxExecut eTi me = 200
Dat abaseManager . defaul ts. Al | ReadOnly = fal se

The second level is Database level. On thislevel can be defined the following parameters (all information
are optional):
Dat abaseManager . DB. <dat abase_nane>. | azyLoadi ng = fal se

Dat abaseManager . DB. <dat abase_nane>. maxExecut eTi me = 350
Dat abaseManager . DB. <dat abase_nane>. Al | ReadOnly = fal se

Thethird level istable level. In the case of DiscRack example, there are two tables: Disc and person. The
tables can have the following parameters:

#
# Table Disc - table configuration
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# Dat abaseManager . DB. Di scRack. Di sc.readOnly = fal se
Dat abaseManager . DB. Di scRack. Di sc. | azyLoadi ng = fal se
Dat abaseManager . DB. Di scRack. Di sc. maxExecut eTi me = 150

#

# Tabl e Person - table configuration

# Dat abaseManager . DB. Di scRack. person.readOnly = true

Dat abaseManager . DB. Di scRack. person. | azyLoadi ng = fal se

# Dat abaseManager . DB. Di scRack. per son. naxExecut eTi ne = 150

Table defaults on DatabaseManager and Database are default values for al application's tables. If any
of these parameters is defined on the Database level, that value is used as a default for all tables. If any
of the parameters is not defined on the Database level, then, if it is defined on the DatabaseManager
level, this value is used. If any of these parameter is not defined neither on the Database, nor on
DatabaseManager level, DODS uses its own program defaults. For lazyL oading, program default isfalse,
for maxExecuteTime 0 and for readOnly and AllReadOnly false.

If any of parameters lazyL oading or maxExecuteTime is defined on the table level, that value is used. If
not, the default value for al tablesis used (explained in previous paragraph).

If parameter AlIReadOnly is defined and set to true (it can be defined on DatabaseM anager or Database
level), al applicationswill beread-only. Inthat case, readOnly parameter isignored. Only, If AlIReadOnly
is set to true and readOnly attribute of the table is set to false, warning is written to log during table
initialization. In runtime exception is thrown on attempt of writing to that table.

Parameter maxExecuteTime is time for query execution. Every query that is executed longer than
maxExecuteTimeis printed (SQL statement, execution time and maxExecutionTime) in application's log
file.

All other parameters are explained later in this document.

Cache configuration

Cache configuration is explained on DiscRack example (directory <DODS_HOM E>/exampl es/discrack).
The cache parameters are defined on three levels.

The first level is DatabaseManager level. On this level can be defined the following parameters (all
information are optional):

# Dat abaseManager. def aul ts. cache. mexCacheSi ze = 100

Dat abaseManager . def aul t s. cache. maxSi npl eCacheSi ze = 20

Dat abaseManager . def aul t s. cache. maxConpl exCacheSi ze = 5

Dat abaseManager . def aul t s. cache. maxMil ti Joi nCacheSi ze = 3

Dat abaseManager . def aul t s. cache. reserveFactor = 0.1

Dat abaseManager . def aul t s. cache. CachePercentage = -1

# Dat abaseManager. defaul ts. cache.initAl | Caches = true

Dat abaseManager . def aul t s. cache. asynchLoadThr eadNum = 2

Dat abaseManager . def aul t s. cache. si npl eCacheRowCount Li mit = 300
Dat abaseManager . def aul t s. cache. synchLoadRowCount Li mit = 5000
Dat abaseManager . def aul t s. cache. maxExecut eTi neCachel nit = 300
Dat abaseManager . def aul t s. cache. quer yTi mneout Cachelnit = 10

Dat abaseManager . def aul t s. cache. quer yTi neLi m t Cachel nit = 12000

The second level is database level. On thislevel can be defined the following parameters (all information
are optional):

Dat abaseManager . DB. <dat abase_nane>. cache. maxCacheSi ze = 1100
# Dat abaseManager . DB. <dat abase_nane>. cache. maxSi npl eCacheSi ze = 10
# Dat abaseManager . DB. <dat abase_nane>. cache. maxConpl exCacheSi ze = 5
# Dat abaseManager . DB. <dat abase_nane>. cache. maxMil ti Joi nCacheSi ze =
Dat abaseManager . DB. <dat abase_nane>. cache. reserveFactor = 0.1

3
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Dat abaseManager . DB. <dat abase_name>. cache. CachePer centage = -1

Dat abaseManager . DB. <dat abase_nane>. cache. i ni t Al | Caches = true

Dat abaseManager . DB. <dat abase_name>. cache. si npl eCacheRowCount Li mit = 400
Dat abaseManager . DB. <dat abase_nane>. cache. synchLoadRowCount Li mit = 6000
Dat abaseManager . DB. <dat abase_nane>. cache. maxExecut eTi neCachel nit = 400
Dat abaseManager . DB. <dat abase_nane>. cache. quer yTi neout Cachel nit = 15

Dat abaseManager . DB. <dat abase_name>. cache. quer yTi neLi mi t Cachel nit = 20000

Thethird level istable level. In the case of DiscRack example, there are two tables: Disc and person. The
tables can have the following parameters:

#

# Tabl e Disc - cache configuration

# Dat abaseManager . DB. Di scRack. Di sc. cache. maxCacheSi ze = 10000

Dat abaseManager . Di scRack. Di sc. cache. maxSi npl eCacheSi ze = 2000

Dat abaseManager . DB. Di scRack. Di sc. cache. maxConpl exCacheSi ze = 250

Dat abaseManager . Di scRack. Di sc. cache. maxMul ti Joi nCacheSi ze = 100

Dat abaseManager . Di scRack. Di sc. cache. reserveFactor = 0.1

Dat abaseManager . Di scRack. Di sc. cache. CachePercentage = 0.5

Dat abaseManager . Di scRack. Di sc. cache. asynchLoadPriority = 2

Dat abaseManager . Di scRack. Di sc. cache. si npl eCacheRowCount Li mt = 1000
Dat abaseManager . Di scRack. Di sc. cache. synchLoadRowCount Li mit = 10000
Dat abaseManager . Di scRack. Di sc. cache. maxExecut eTi neCachel nit = 500
Dat abaseManager . Di scRack. Di sc. cache. quer yTi neout Cachelnit = 10

Dat abaseManager . Di scRack. Di sc. cache. queryTi neLi mi t Cachel nit = 12000
#

# Tabl e Person - cache configuration

# Dat abaseManager. DB. Di scRack. per son. cache. maxCacheSi ze = -1

Dat abaseManager . DB. Di scRack. per son. cache. maxSi npl eCacheSi ze = 2000

Dat abaseManager . Di scRack. person. cache. maxConpl exCacheSi ze = 250

Dat abaseManager . Di scRack. per son. cache. maxMil ti Joi nCacheSi ze = 75
Dat abaseManager . Di scRack. person. cache.initial Condition = *

Dat abaseManager . Di scRack. person. cache. asynchLoadPriority = 1

Dat abaseManager . Di scRack. person. cache. si npl eCacheRowCount Li mit = 100
Dat abaseManager . Di scRack. per son. cache. synchLoadRowCount Li mt = 5000
Dat abaseManager . Di scRack. person. cache. maxExecut eTi nreCachel nit = 200
Dat abaseManager . Di scRack. per son. cache. quer yTi meout Cachelnit = 5

Dat abaseManager . Di scRack. person. cache. queryTi neLi m t Cachel nit = 7000

8
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Cache defaults on DatabaseManager and Database are default values for al application's table
caches. If, any of these parameters is defined on the Database level, that value is used as a
default for all tables. If any of the parameters is not defined on the Database level, then, if it is
defined on the DatabaseManager level, this value is used. If any of these parameters is not defined
neither on the Database, nor on DatabaseManager level, DODS uses its own program defaults. For
maxCacheSize, maxSimpleCacheSize, maxComplexCacheSize, maxM ultiJoinCacheSize, reserveFactor,
asynchL oadThreadNum, simpleCacheRowCountLimit, synchL oadRowCountLimit program default value
is 0, for CachePercentage is -1.0, for initAllCaches is false and for maxExecuteTimeCachelnit,
queryTimeoutCachel nit and queryTimeLimitCachelnit program default is value defined for parameters
maxExecuteTime, QueryTimeout and Query TimeLimit.

If any of table level parameters maxCacheSize, maxSimpleCacheSize, maxComplexCacheSize,
maxM ultiJoinCacheSize, reserveFactor, CachePercentage, simpleCacheRowCountLimit,
synchL oadRowCountLimit, maxExecuteTimeCachel nit, guery TimeoutCachel nit or
queryTimeLimitCachelnit is defined on the table level, that value is used. If not, the default value for all
tablesis used (explained in previous paragraph).

The parameter initial Condition can be defined only on the table level. It contains "where" part of select
clause. With this select clause is DataStruct cache of specified table initialized. If initialCondition = "',
the entire table will be added to the DataStruct cache in DataStruct cache initialization. If the parameter is
NULL or not defined, no objects are added to the Data cache during the cache initialization.

If, for any table parameter initial Condition is not defined and the initAll Caches parameter is set to 'true’ (on
DatabaseManager or Database level, as explained before), the default value of initial Condition parameter
for thetableis"*".
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Parameter maxCacheSize contains information about maximal size of DataStruct cache. Parameter
maxSimpleCacheSize contains information about maximal size of simple query cache. Parameter
maxComplexCacheSize contains information about maximal size of complex query cache. Parameter
maxM ulti JoinCacheSize contains information about maximal size of multi-join query cache.

Parameter CachePercentage is used for query to make decision what type of query will be executed: select
t.* or select t.oid. If no lazy loading and caching is turned on and value of CachePercentage is less then
currently used cache (in percents), t1.* isused for query statement. Otherwise select t.oid. Parameter value
0 means use always tl.oid if cacheis turned on, -1 (default) means never if not lazyloading but cached.
If lazy loading is on alwaysis used t1.oid query.

In <table_name>Query.java class are added new methods:
* setl oadData(boolean newValue)

If parameter newValue set to true, query select t.* will be executed no matter what are the values of
parameters lazyL oading and CachePercentage.

 getLoadData()
Returnstrueif query select t.* will be executed, otherwise false.

Reserve factor is constant used in query caching. It is percent of how many more object are taken for
evaluation. If num is number of needed results, then it is used

num + reserveFactor * num

objects for estimating what is quicker: go to database for all object that are not in the cache, or run again
guery on database. Thisvalueis given in percents, as number between 0 and 1 (0.25 means 25%).

For example, if reserveFactor is 0.5, and wanted number of resultsis 50, the estimation will be done on
75 (50 + 0.5 * 50) objects.

In the following text are explained maximal cache sizes (for DataStruct cache and query caches). The
parameters maxCacheSize, maxSimpleCacheSize, maxComplexCacheSize and maxMultiJoinCacheSize
of application's configuration file define these sizes.

* maxCacheSize> 0

This cacheislimited. The maximal number of e ementsin the cacheis maxCacheSize. Thisis LRU cache
type.

» maxCacheSize=0

This means that there is no cache available. This value excludes cache from use.
* maxCacheSize< 0

This cacheis unlimited. Thisis complete type of cache (HashMap).

The parameter asynchLoadThreadNum is only defined on DatabaseManager level. Thisis the number of
threads used for asynchronous cache load during application startup. The default value is O (asynchronous
cache load is not used).

The parameter asynchLoadPriority is only defined on table level. It is the priority of asynchronous cache
load for the table. The table that has the lowest value for this parameter will be first asynchronous loaded
during application startup. When a thread finishes cache load of atable, it takes the next table from the
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priority list and loads its cache, and so on. The default value for this parameter is -1. This means that the
cache for that table will not be asynchronous loaded.

The parameter simpleCacheRowCountLimit defines max number of rows in the table for which smple
cacheis till used. If the table has more rows than defined by this parameter, complex cache is used for
simple queries. The default valueis 0 (ssmple cacheis used for al simple queries).

The parameter synchL oadRowCountLimit defines the max number of rows in the table for which the
synchronous cache load is performed if defined by configuration. If the number of rows is greater, the
table's cache will be loaded asynchronous and this number will be taken for the asynchLoadPriority . The
default value is 0 (asynch cache load is not performed if configuration parameters for asynch cache load
are not defined).

The parameter maxExecuteTimeCachelnit is similar to table parameter maxExecuteTime, but defined
for cache initiaization. It defines the max time for which the query is not printed in application's log
file during the cache initialization. If the time is greater, query (SQL statement, execution time and
maxExecutionTime) is printed. The default value is value defined for parameter maxExecuteTime (whose
default is 0 - nothing is printed).

The parameter queryTimeoutCachelnit is similar to table parameter Query Timeout, but defined for cache
initialization. It defines max number of seconds for which the query for cache initialization should be
executed. If thelimit is exceeded, an exception isthrown. The default valueis value defined for parameter
QueryTimeout (whose default is O - no limit).

The parameter queryTimeLimitCachel nit is similar to table parameter QueryTimeLimit, but defined for
cache initialization. It defines max number of milliseconds for which the query for cache initialization
should be executed and the resul set read from ResultSet. If the limit is exceeded, an Exception is thrown.
The default value is value defined for parameter QueryTimeLimit (whose default is 0 - no limit).

In the previous mentioned DiscRack example for cache configuration, DataStruct cache for table person
has type full, because maxCacheSize is negative and initialCondition is "*". This combination of
parameters values forms special case of complete cache: full cache.

DODS has class org.enhydra.dods.cache.UpdateConfigurationAdministration. This class has public
synchronized methods that provide possibility of run-time setting some cache and table parameters. This
classisused by Enhydra application CacheAdmin. It is not recommended to be used by user applications.

Table and cache statistics

DODS has the possibility of providing table and cache statistics.

The public method

get _statistics()

of the <table name>DO.java class returns the statictics object (statistics object must implement
org.enhydra.dods.statistics.Statistics interface). This object provides the following methods for the table
statistics and one method for retrieving cache statistics:

o getStatisticsType()

Returns type of the statistics. It returns O if statisticsisfor table that has no caching, 1 if statisticsisfor
table with only Data caching, and 2 if statisticsis for table with Query caching.

* getlnsertNum()
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Returns number of insert statements performed on the table.

setlnsertNum(int newlnsertNum)

Sets number of insert statements performed on the table to value newlnsertNum.
incrementlnsertNum()

Increases number of insert statements performed on the table for one.
getUpdateNum()

Returns number of update statements performed on the table.

setUpdateNum(int newUpdateNum)

Sets number of update statements performed on the table to value newUpdateNum.
incrementUpdateNum()

Increases number of update statements performed on the table for one.
getDeleteNum()

Returns number of delete statements performed on the table.

setDeleteNum(int newDeleteNum)

Sets number of delete statements performed on the table to value newDeleteNum.
incrementDeleteNum()

Increases number of delete statements performed on table for one.

getDMLNum()

Returns number of DML operations (inserts, updates and del etes) performed on the table.
getL azyl oadingNum()

Returns number of lazy loadings performed on the table.

setl azyL oadingNum(int newL azyL oadingNum)

Sets number of lazy loadings performed on the table to value newL azyL oadingNum.
incrementL azyL oadingNum()

Increases number of lazy 1oadings performed on the table for one.

getStartTime()

Returns time when the statistics was started.

setStartTime(Date startTime)

Sets time when the statistics starts to value startTime.
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getStopTime()

Returns time when the statistics was stopped.
setStopTime(Date stopTime)

Sets time when the statistics stops to value stopTime.
stopTime()

Sets stop time to current time.

getQueryNum()

Returns total number of non-oid queries performed on the table. Query by oid is query which "where"
clause contains request for DO with specified oid. Non-oid query is any other query.

setQueryNum(int newQueryNum)

Sets total number of non-oid queries performed on the table to value newQueryNum.
incrementQueryNum()

Increases total number of non-oid queries performed on the table for one.
getQueryByOldNum()

Returns total number of queries by oid performed on the table.
setQueryByOldNum(int newQueryByOldNum)

Sets total number of queries by oid performed on the table to value newQueryByOldNum.
incrementQueryByOldNum()

Increases total number of queries by oid performed on the table for one.
getQueryAverageTime()

Returns average time needed for executing non-oid query.
updateQueryAverageTime(int newTime)

Updates average time needed for executing non-oid queries to value newTime.
getQueryByOIldAverageTime()

Returns average time needed for executing query by oid.
updateQueryByOIldAverageTime(int newTime, int no)

Updates average time for executing Old queries with time newTime and increments number of them
for paramether no.

clear()
Clears DO, simple query and complex query statistics.

getCacheStatistics(int type)
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Returns cache statistics (objects must implement interface org.enhydra.dods.statistics.CacheStatistics)
for:

« DataStruct cache when parameter type equals 0
« simple query cache when parameter type equals 1
» complex query cache when parameter type equals 2

e multi-join query cache when parameter type equals 3

Cache tatistics objects have the following methods:

getCacheA ccessNum()

Returns total number of times the cache was accessed.

setCacheA ccessNum(int num)

Sets total number of times the cache was accessed to value num.
incrementCacheA ccessNum(int num)

Increases total number of times the cache was accessed for value num.
getCacheHitsNum()

Returns number of cache accesses that were successful.
setCacheHitsNum(int cacheHitsNum)

Sets number of of cache accesses that were successful to value cacheHitsNum.
incrementCacheHitsNum(int num)

Increases number of cache accesses that were successful for value num.
getUsedPercents()

Returns how much cache is currently used. This value is given in percents. If cache is unbounded,
method returns 100%.

getCacheHitsPercents()
Returns how many cache accesses were successful. Thisvalueis given in percents.
clearStatistics()

Clears statistics.
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Select statement

For query by oid (query by oid is query which "where" clause contains request for DO with specified oid),
first is checked in the DataStruct cache if there is DataStruct object with desired oid. If DataStruct object
is not found in the cache, hitting the database is performed, and the retrieved DataStruct object is added
to the DataStruct cache.

For full caching also, for query by oid, first is checked in the DataStruct cache if there is DataStruct object
with desired oid. If DataStruct object is not found in the cache, hitting the database is not performed (all
rows from the table are in the cache, so thereis no result of this query).

For all other queries, hitting the database is immediately performed, and the query results are added to
the DataStruct cache.

Insert statement

Data object is inserted in the database and first time the data is moved to original DataStruct, it is added
to the DataStruct cache, after successful commit.

Update statement

Data object is updated in the database and first time the datais moved to original DataStruct, it isadded to
the DataStruct cache if commit was successful (the old DataStruct object is removed from the DataStruct
cacheif it was there).

Delete statement

Deletes data object from the database and removes its original DataStruct object originalData from the
DataStruct cache (if it isthere).
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Select statement

For query by oid (query by oid is query which "where" clause contains request for DO with specified oid),
first is checked in the DataStruct cache if there is DataStruct object with desired oid. If DataStruct object
is not found in the cache, hitting the database is performed, and the retrieved DataStruct object is added
to the DataStruct cache. Queries by oid are not added in the query cache (they are trivial).

For full caching also, for query by oid, first is checked in the DataStruct cacheif there is DataStruct object
with desired oid. If DataStruct object is not found in the cache, hitting the database is not performed (all
rows from the table are in the cache, so thereis no result of this query).

For non-oid queries, for full caching, if the query is simple query, the query's result can be retrieved from
the DataStruct cache, so there is no need to retrieve results from the database. In any other case of full
caching, everything is done the same as for any other query (thisis explained in the next paragraph).

For all other queries, itischecked if the query isalready inthe Query cache (simple, complex or multi-join).
Query object has one attribute called "orderRelevant” which istrue if query results must not be modified
(no DO can beinserted, updated or deleted from cached query results). With the method isOrderRel evant()
is checked whether the results of select can be modified or not.

If query isin the cache and the isOrderRelevant() returnsfalse, result oids are retrieved from QueryCache.
If query isin the cache and the isOrderRelevant() returns true, and the result oids are not modified, the
result oids are aso retrieved from query cache. But, if query isin the cache and the isOrderRelevant()
returns true, but the result oids are modified, the result oids from the QueryCache are not used. Instead
of that, hitting the database is performed.

If the result is found in the query cache, for every result oid, it is checked whether there is that object is
in the DataStruct cache. Then, when is counted number of results that are not in the DataStruct cache, the
time needed for performing queries by oid on database for all oids from the result that are not in the cache
is compared against the time needed for performing the whole query.

If the time needed for performing queries by oid on database is less or equal to query execution time,
results are retrieved from the cache, and those that are not there, from database (using queries by oid).

If the time is longer, or the query is not in the query cache, or the query supports joins with other tables,
or cached query results are modified but for this query is order relevant, the query is performed on the
database.

If the results are retrieved from the database, the query and its necessary data are put in the Query cache
(simple, complex or multi-join).

If there was already that query in the query cache, but the query was executed again (because there were
not enough result oids in the result list, or because the old query was modified, and for the new query
isOrderRelavant istrue), the old query is replaced by the new one (this query is not modified).

Insert statement

Data object is inserted in the database and first time the datais moved to original DataStruct, it is added
to the DataStruct cache, after successful commit.
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All complex and multi-join queries of the table that are for the database of inserted DO, are removed from
the query caches.

For every simple query of the table (with the inserted DO's database) from query cache it is checked
whether inserted DO is query result or not.

If new DO is query result, in the query cache is this query marked as "modified".

If its cached results are complete (all are in the query cache), oid of this inserted DO is added to query
cached result list. If cached results are not complete oid is not added to the list.

Update statement

Data object is updated in the database and first time the data is moved to original DataStruct, it is added
to the cache if commit was successful (the old DataStruct object is removed from the DataStruct cache
if it wasthere).

All complex and multi-join queries of the table that are for the database of inserted DO are removed from
the query caches.

For every simple query of the table (with the inserted DO's database) from query cache it is checked
whether updated DO is the query result or not.

If yes, this query ismarked as "modified" in the query cache, and the DO isincluded in query results only
if it wasn't in the cache and the cached result list is compl ete.

If no, if DO's oid exists in the query results, it is removed from there and because of this change of the
results, this query is marked as "modified" in the query cache.

Delete statement

Deletes DO from the database and removesits original DataStruct object original Datafrom the DataStruct
cache (if it isthere).

Goes through the query cache (simple, complex and multi-join) and wherever finds this DO, removes it
from the query results and marks that query as "modified".
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Chapter 8. Caching And Lazy Loading

Overview

As mentioned before, this mechanism is used in the method createExisting with one of the parameter
combinations:

creat eExi sting(Objectld id)

or

createExi sting( String dbNanme, Objectld id, [HashMap refs])

or

createExi sting( Objectld id, [HashMap refs], [DBTransaction dbTrans]).
for retrieving DO with specified oid from the database.

When caching is used, the only difference is that this method first checks whether there is DataStruct
object with the specified oid in the DataStruct cache. If yes, this DataStruct object is used for creating
DO, and this DO is returned.

If the specified oid doesn't exist in the DataStruct cache, the rest of the method is the same: DO with
specified oid (DO without data) is created using constructor, and then, if lazy loading is off, the method

| oadDat a()
is called to load the fields for the DO from the database.

Lazy data objects (whose original data originalDatais empty) are not added to the DataStruct cache. After
they areloaded (with loadData() method), their original dataoriginal Datais added to the DataStruct cache.

Select statement with Lazyloading and Caching

For, example, in select clauses (runQuery() method) when are created referenced objects is used method

createExi sting( [String dbNane], BigDecinmal bd )

which calls mentioned method createExisting with the Objectld parameter and combination of
dbName,refs and dbTrans parameters.

If both lazy loading and caching are used, if object existsin the DataStruct cache, it isretrieved from there,
and if not, the object is formed, but its datais empty (because of lazy loading).

Later, if object is needed, dataisloaded using method:
checkL oad() or loadData().

of <table_ name>DO.java class.
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Chapter 9. Security

Security concerns users and their rights to access to details of DO or the whole class. Security is used if
parameter generateSecure (attribute of <database>, <table> and <column> tag in doml file) is set to true.

In this case, <table name>DO.java class extends:

org. webdocw . dods. access. Secur eDO

class. Thisclassis abstract and implements some methods of the class:

com lutris. dods. bui | der. gener at or . dat aobj ect . Generi cDO
adding the security (check of user access rights).

They is one more parameter for security used in doml file: generatel nsecure (also attribute of <database>,
<table> and <column> tag). If generatelnsecure is set to true then DODS while generate data access
methods without user access check.

Parameters generateSecure and generatelnsecure are not mutually exclusive, they can be added
independently of each other. In that case both groups of data access methods (with or without users access
check) can be generated according to parameters values.

Default value for DODS generator is generatel nsecure=true and generateSecure=fal se.

The method of <tableName>DO that use user access rights are:

« createVirgin( org.webdocwf.dods.access.User usr )

* createVirgin(DBTransaction dbTrans, org.webdocwf.dods.access.User usr)

* createVirgin( String dbName, org.webdocwf.dods.access.User usr )

This method creates new clean DO with user acess concerns.

* createExisting( BigDecimal bd, org.webdocwf.dods.access.User usr)

* createExisting(BigDecimal bd, DBTransaction dbTrans, org.webdocwf.dods.access.User usr)
* createExisting( String dbName, BigDecimal bd, org.webdocwf.dods.access.User usr)

* createExisting( String handle,org.webdocwf.dods.access.User usr )

* createExisting( String handle, DBTransaction dbTrans, org.webdocwf.dods.access.User usr)
* createExisting( String doName, String handle,org.webdocwf.dods.access.User usr )

This method creates new DO object based on data from existing DO with user access checks.
Other methods of DO object that use security are:

* createCopy( <table_name>DO orig, org.webdocwf.dods.access.User usr )

» createCopy( <table name>DO orig, DBTransaction dbTrans, org.webdocwf.dods.access.User usr)
* createCopy( String dbName, <table_name>DO orig, org.webdocwf.dods.access.User usr )

Method createCopy creates a DO that has no Objectld but has a copy of an existing DO's data. Such a
DO isused to insert a new database entry that islargely similar to an existing entry.
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« originalData_get<column_name>([User usr])
Returns the row value of the column <column_name> of the DO's original Data object.

« findTransactionCachedObjectByHandle( String cacheHandle,org.webdocwf.dods.access.User usr )
Gets DO with key cacheHandle from the cache.

« findCachedObjectByHandle( String cacheHandle,org.webdocwf.dods.access.User usr )
Gets DataStruct object with key cacheHandle from the cache.

* get and set methods for table columns

The constructors of <tableName>Query that use user access rights are:

» <tableName>Query(org.webdocwf.dods.access.User usr)
 <tableName>Query(DBTransaction dbTrans, org.webdocwf.dods.access.User usr)
 <tableName>Query( String dbName, org.webdocwf.dods.access.User usr )

» <tableName>Query(org.webdocwf.dods.access.User usr)

These constructors craete new <tableName>Query object with user acess checks.
Other methods of <tableName>Query class that use security are setQuery<column_name> methods,
setUserMatch<column_name> method and setDBMatch<column_name> method.
The methods of SecureDO class that check user access rights are:

 public void assertDODel eteA ccess(User usr)

Ensures that the given user is allowed to delete the DO.

* public boolean hasDODeleteA ccess(User usr)

Checksif the given user is allowed to delete the DO.

 public void assertDOCopyA ccess(User usr)

Ensures that the given user is allowed to copy the DO.

* public boolean hasDOCopyA ccess(User usr)

Checks whether the given user is allowed to copy the DO.

* public boolean hasDOGetAttrAccess(String attrName, Object value, User usr)

* public boolean hasDOGetAttrAccess(String attrName, boolean value, User usr)

public boolean hasDOGetAttrA ccess(String attrName,byte value, User usr)

public boolean hasDOGetAttrA ccess(String attrName, short value, User usr)

public boolean hasDOGetAttrAccess(String attrName, int value, User usr)
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* public boolean hasDOGetAttrAccess(String attrName, long value, User usr)

* public boolean hasDOGetAttrAccess(String attrName, float value, User usr)

* public boolean hasDOGetAttrAccess(String attrName, double value, User usr)

* public boolean hasDOGetAttrAccess(String attrName, byte[] value, User usr)

Checks whether the given user is allowed to read the attribute and the value.

* protected boolean hasDOSetAttrAccess(String attrName,Object oldValue, Object newValue, User usr)

« protected boolean hasDOSetAttrAccess(String attrName, boolean oldValue, boolean newValue, User
usr)

« protected boolean hasDOSetAttrAccess(String attrName, byte oldValue, byte newValue, User usr)

« protected boolean hasDOSetAttrAccess(String attrName, short oldValue, short newValue, User usr)
» protected boolean hasDOSetAttrAccess(String attrName, int oldValue, int newValue, User usr)

» protected boolean hasDOSetAttrAccess(String attrName, long oldValue, long newValue, User usr)
* protected boolean hasDOSetAttrAccess(String attrName, float oldValue, float newValue, User usr)
* protected boolean hasDOSetAttrAccess(String attrName, double oldValue, double newValue, User usr)
* protected boolean hasDOSetAttrAccess(String attrName, byte[] oldValue, byte[] newValue, User usr)
Checks whether the given user is allowed to update the attribute and the value.

 public void assertDOGetDOV alueA ccess(String attrName, SecureDO value, User usr)

Ensures that the given user is allowed to read the object in a given pointer.

» protected boolean hasDOGetDOV a ueA ccess(SecureDO value, User usr)

Checks whether the given user is allowed to read the object in a given pointer.

* public boolean hasQueryFindAccess(User usr)

Checks whether the given user is allowed to find the object using a query.

 public void assertDOGetV ersionAccess(User usr)

Ensures that the given user is allowed to access the version number.

* public boolean hasDOGetV ersionAccess(User usr)

Checks whether the given user is allowed to access the version number.

* public void assertDOIsReadOnlyA ccess(User usr)

Ensures that the given user is allowed to read the read-only flag.

* public boolean hasDOIsReadOnlyAccess(User usr)

Checks whether the given user is allowed to read the read-only flag.
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 public void assertDOGetA ccess(User usr)

Ensures that the given user is allowed to read the DO existence.

* public boolean hasDOGetAccess(User usr)

Checks whether the given user is allowed to read the DO existence.
* public void assertDOM akeReadOnlyA ccess(User usr)

Ensures that the given user is allowed to set the object readonly.

* public boolean hasDOM akeReadOnlyA ccess(User usr)

Checks whether the given user is allowed to set the object readonly.
 public void assertDOM akeReadWriteA ccess(User usr)

Ensures that the given user is allowed to set the object readwrite.

* public boolean hasDOM akeReadWriteAccess(User usr )

Check whether the given user is allowed to set the object readwrite.

The User (org.webdocwf.dods.access.User) mentioned in al these methods is DODS Access User
Interface.

or g. webdocwf . dods. access. User

It defines user's accessrights and its methods are used in previously mentioned methods. Applicationsthat
use security should implement this User interface.

The methods of User interface that should be implemented are:

 public void restrictQuery (Query query)

Restricts the Query for DODS Query access using SQL.

* public boolean hasDOCopyA ccess (GenericDO obj)

Decides whether the User is allowed to copy the DO.

* public boolean hasDOGetAccess (GenericDO obyj)

Decides whether the User is alowed to read the existance of the DO.

* public boolean hasDOGetV ersionAccess (GenericDO obj)

Decides whether the User is allowed to read the version of the DO.

* public boolean hasDOIsReadOnlyA ccess (GenericDO obj)

Decides whether the User is allowed to read the readOnly attribute of the DO.
* public boolean hasDOM akeReadOnlyA ccess (GenericDO obj)

Decides whether the User is allowed to set the readOnly attribute to true of the DO.

* public boolean hasDOM akeReadWriteA ccess (GenericDO obj)
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Decides whether the User is allowed to set the readOnly attribute to false of the DO.

public boolean hasDODel eteA ccess (GenericDO obj)

Decides whether the User is allowed to delete the DO.

public boolean hasDOCreateA ccess (String className)

Decides whether the User is allowed to create the DO of acertain class.

public boolean hasQueryAccess (String className)

Decides whether the User is allowed to query the DOs of a certain class.

public boolean hasQueryFindAccess (GenericDO obj)

Decides whether the User is alowed to find the DO during a query.

public boolean hasQueryAttrAccess (String className, String attrName, Object queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, boolean queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, byte queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, short queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, int queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, long queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, float queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, double queryValue, String
cmp_op)

public boolean hasQueryAttrAccess (String className, String attrName, byte[] queryValue, String
cmp_op)

Decides whether the User is allowed to query DOs for an attribute with a certain query-value and
comparison operator.

Select statement

For every query, in runQuery() method of the <table name>Query.java class, the User's method
restrictQuery(Query query) is caled. It restricts the Query for DODS Query access using SQL .

For query by oid (query by oid is query which "where" clause contains request for DO with specified oid),
first is checked in the DataStruct cache if there is DataStruct object with desired oid. If DataStruct object
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isnot find in the cache, hitting the database is performed, and the retrieved DataStruct object is added to
the DataStruct cache. Queries by oid are not added in the query cache (they aretrivial).

For found DO (in the cache or in the database), it is checked if the user has rights to assert this object. For
thisis used method of SecureDO.java class:

hasQuer yFi ndAccess(User user)
This method calls User's method:
hasQuer yFi ndAccess( Generi cDO obj)

for the DO. This method returnstrueif the User is allowed to find the DO during a query. If user can find
this object, it is added in query result.

For full caching also, for query by oid, first is checked in the DataStruct cache if there is DataStruct object
with desired oid. If DataStruct object isnot find in the cache, hitting the databaseis not performed (all rows
from the table arein the cache, so thereis no result of this query). After that, on the way described before,
itischecked if the User isallowed to find the DO during aquery. If yes, the object isadded in query result.

For non-oid queries, for full caching, if the query is simple query, the query's result can be retrieved from
the DataStruct cache, so there is no need to retrieve results from the database and for every result, the
check of user rights is performed on the same way. In any other case of full caching, everything is done
the same as for any other query (thisis explained in the next paragraph).

For al other queries, it is checked if the query is already in the Query cache (simple, complex or multi-
join). Query object has one attribute called "orderRelevant” which is true if query results must not be
modified (no DO can be inserted or updated or deleted from cached query results). With the method
isOrderRelevant() is checked whether the results of select can be modified or not.

If query isin the cache and the isOrderRelevant() returnsfalse, result oids are retrieved from QueryCache.
If query isin the cache and the isOrderRelevant() returns true, and the result oids are not modified, the
result oids are aso retrieved from query cache. But, if query isin the cache and the isOrderRelevant()
returns true, but the result oids are modified, the result oids from the QueryCache are not used. Instead
of that, hitting the database is performed.

If the results are found in the query cache, for every result oid, it is checked whether there is that object
isin the DataStruct cache. Then, when is counted number od results that are not in the DataStruct cache,
the time needed for performing queries by oid on database for all oids from the result that are not in the
cache is compared against the time needed for performing the whole query.

If the time needed for performing queries by oid on database is less or equal to query execution time,
results are retrieved from the cache, or, if they are not there, from database (using queries by oid).

If the time islonger, or the query is not in the query cache, or the query supports joins with other tables,
or cached query results are modified but for this query is order relevant, the query is performed on the
database.

If the results are retrieved from database, the query and its necessary data are put in the Query cache
(simple, complex or multi-join).

For every result data object, (from the cache or the database), it is checked if the User is allowed to find
the DO during a query. If yes, the object is added in query results.

If there was already that query in the query cache, but the query was executed again (because there were
not enough result oids in the result list, or because the old query was modified, and for the new query
isOrderRelavant istrue), the old query is replaced by the new one (this query is not modified).
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If caching is not used, query is executed on the database, and for every result data object, it is checked if
the User is allowed to find the DO during a query. If yes, the object is added in query resullts.

Lazy Loading

In the case of lazy loading, while DO's original data originalData is empty, User access rights can't be
checked. For this reason, security methods of SecureDO.java class which check assert rights about DOs,
call method:

checkL oad()

which loads DO's original dataoriginal Data, if not loaded, and then, Users access rights methods are called
for loaded DOs.
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Chapter 10. unique attribute

This is attribute of <table name>Query.java class. It is a flag that indicates whether the returned query
results should be unique or not. If true, only unique results are returned, otherwise, all results are returned.

This attribute is private. The public methods that work with this attribute are aso in the
<table name>Query.java class and they are:

 public void setUnique (boolean newUnique)
Sets the unique attribute to value newUnique.
* public boolean getUnique()

Returns the current value of unique attribute. The default value of this attribute is false.
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Chapter 11. maxDBrows attribute

This is attribute of <table name>Query.java class. It is used in execution of select statements. It defines
maximal number of rows that can be retrieved when query is executed.

If query is executed on the database, this is maxima number of rows retrieved from database. If query
isretrieved from the query cache, thisis the number of oids from result list (starting from the beginning
of the list) that will be retrieved.

This attribute is private. The public methods that work with this attribute are also in the
<table_name>Query.java class and they are:

 public void setMaxRows(int maxRows)

Sets attribute maxDBrows to value maxRows.

* public int getMaxRows()

Returns current value of the attribute maxDBrows.
The default value of this attribute is 0.

If unique attribute or security is used, we recommend using (instead of this attribute) databaselimit
attribute, and its methods:

 public void setDatabasel imit(int newLimit)
* public int getDatabaseL imit()

because databasel imit attribute respects unique attribute and security. If unique attribute and security are
not used, the query automatically sets maxDBrows parameter:

if ((user == null) && (databaseLimt != 0) && (! unique))
set MaxRows(dat abaseLimt + 1);

For example, databaselimit is set to 20. If unique attribute is set to true, the query will return 20 unique
results (if there are so many results). If security is used, the query will return 20 results which the user
can read (if there are so many results).

If instead of databasel imit attribute is used maxDBrows attribute when unique parameter or security is
used, we do not know for sure how many results we will get as query results.

For example, maxDBrows is set to 20. If unique attribute is set to true, the query will return from the
database (or cache) 20 results, and then filter them (remove ununique results). So, the query results will
return 20 or less results (if there were ununique results in those 20 results). The story is the same for the
security: The query will return from the database (or cache) 20 results, and then filter them (removeresults
which the user can not read). So, the query results will return 20 or less results (if there were results in
those 20 results to which user did not have acess rights).
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Chapter 12. databaselLimit attribute

This is attribute of <table name>Query.java class. It is used in execution of select statements. It defines
maximal number of DOs that will be returned as query result when query is executed.

For example, if query should return only unique results, Databasel imit ismaximal number of unique query
results that will be returned as query result.

For example, if security is used in queries, Databasel imit is maximal number of query results (for which
user has access) that will be returned as query resullt.

When the query is executed, aways will be retrived databaselimit+1 results from database to get
information is there are any more results that are not retrieved with the query because of databasel imit
attribute.

This attribute is private. The public methods that work with these attributes are also in the
<table name>Query.java class and they are:

 public void setDatabasel imit(int newLimit)

Sets the attribute DatabaselL imit to value newLimit.

* public int getDatabaseL imit()

Returns the current value of the Databasel imit attribute.

The default value of this attribute is 0.

30



Chapter 13. databaseLimitExceeded
attribute

Thisisattribute of <table name>Query.javaclass. It isaflag that indicates whether there are more query
results beside the ones returned as query result. It isuseful in queries that use databasel imit and readSkip
attributes.

This attribute is private. The public method that work with this attribute is also in the
<table_name>Query.javaclassand itis:

* public boolean getDatabasel imitExceeded()

Returnsthe current value of the databasel imitExceeded attribute. The <table name>Query.javaclass sets
this attribute to true, if needed.

The default value isfalse.
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Chapter 14. readSkip attribute

This is attribute of <table name>Query.java class. It is used in execution of select statements. It defines
how many first results will be skipped (will not be returned as query results) when query is executed.

For example, if query should return only unique results, readSkip isthe number of first unique query results
that will be skipped, and not returned as query result.

For example, if security isused in queries, readSkip isthe number of first query results (for which the user
has access) that will be skipped and not returned as query result.

If query should return unique results and security is used, readSkip is the number of first unique query
results, for which the user has access, that will be skipped, and not returned as query result.

This attribute is private. The public methods that work with this attribute are aso in the
<table name>Query.java class and they are:

* public void setReadSkip(int newReadSkip)
Sets the attribute readSkip to value newReadSkip.
 public int getReadSkip()

Returns the current value of readSkip attribute.

The default value of this attribute is 0.
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Chapter 15. Read-only per Table

Read-only attribute is one of the table (tableConfiguration object) attributes. The object
tableConfiguration can be retrieved from <table name>DO.java class by calling method:
getConfigurationAdministration().getTableConfiguration(). If tableis read-only, insert, update and delete
operations are not allowed on the table, only selects are alowed. This attribute can be handled from
<table_name>DO.java class as following:

 getTableConfiguration().isReadOnly()
Returns the current value of readOnly attribute.

If AllReadOnly is set on DatabaseM anager or Database level to true, the value for readOnly on table level
can not be overridden — in all other cases readOnly attribute behaves usualy. If AllReadOnly is set to
true and readOnly attribute of table is set to false, warning is written to log during table initialization. In
runtime exception is thrown on attempt of writing to that table.
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Chapter 16. Global Read-only

The AllReadOnly attribute is one of the Database/DatabaseM anager attributes.
The DatabaseM anager configuration for AllReadOnly parameter can be retrieved by calling methods:
DODS. get Dat abaseManager () . get Dat abaseManager Confi gurati on(). get Al | ReadOnl y()

The Database configuration for AllIReadOnly parameter can be retrieved by calling methods:

DODS. get Dat abaseManager () . fi ndLogi cal Dat abase( <DbNane>) . get Dat abaseConfi gurati on(). get Al |l ReadOnl y()

This attribute is a flag that indicates whether all tables are read-only. If true, all tables are read-only. This
means that insert, update and del ete operations are not allowed on any of tables, only selects are allowed.

Since only selects are allowed when this attribute is set to true, in this case, queries with possible joins
with other tables are also cached in the query cache (query with possible joins with other tables means that
the query was built with methods that allow joins between tables).

This attribute can be handled as static method from <table_name>DO.java class as following :
* isAlIReadOnly()
Returns the current value of (global) AllReadOnly attribute.

The value for AlIReadOnly attributeis read from application's configuration file as:

Dat abaseManager . def aul ts. Al | ReadOnl y

Dat abaseManager . DB. <dat abase_nane>. Al | ReadOnl y

If AllIReadOnly is set on DatabaseManager or Database level, the readOnly attribute on table level can not
be overridden —in all other casesthe readOnly attribute behaves usually. If AlIReadOnly is set to true and

readOnly attribut of table is set to false, warning is written to log during table initiaization. In runtime
exception is thrown on attempt of writing to that table.

If not defined in configuration file, the default value is used. The default value isfalse.




Chapter 17. Delete cascade

The class <table_name>DO.java provides java code for cascade delete of DOs.

The database that the application uses can support delete cascade. If supports, inits configuration file (in
<dods_output>/build/conf directory) is the tag <DeleteCascade> set to true;

<Del et eCascade>t r ue</ Del et eCascade>.

If the database supports the delete cascade, the sgl that handles delete cascade is generated. The java code
in <table_name>DO.javaclassis always generated.

When delete cascade happens, if database supports del ete cascade, the sgl code is executed, the java code
is ot executed, and the cascade deleted DOs are marked as del eted.

If database does not support delete cascade, the sgl codeis neither generated, nor executed. The java code
is executed, and cascade references are del eted.

Some database vendors (Microsoft SQL Server2000) have restrictions to delete cascade feature. Microsoft
SQL Server 2000 support delete cascade only if thereis no closed reference cycle between tables. Server
will not allow creating reference cycle if they are set to delete cascade. In that case best solution is to set
<DeleteCascade> tag to 'false', and leave DODS to do all delete cascade operation.
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Chapter 18. Multi Database Support

DODS hasthe possibility of working with more than one database at the same time. Thismeansthat, when
the application is started, it doesn't have to be stopped in order to change the database the application uses.

The table supports multi databases if the attribute multidb of <table> tag in DOML fileis set to true for
that table.

To take advantage of simultaneous use of multiple tables, DODS requires separate DOML file for every
distinct database.

Example:

<don >
<dat abase dat abase=" St andard">
<package id="mul ti base. dat a. enpl oyee" >
<tabl e i d="nul ti base. dat a. enpl oyee. Enpl oyee" nmnultidb="true">
<col um id="firstNane" usedFor Query="true">
<type dbType="VARCHAR' javaType="String"/>
</ col um>

</ dom >

<donl >
<dat abase dat abase="Standard">
<package id="mul ti base. dat a. enpl oyee. progr aner " >
<tabl e id="mul ti base. dat a. enpl oyee. prograner. Progranmer” nultidb="true">
<colum id="firstName" usedFor Query="true">
<type dbType="VARCHAR' javaType="String"/>
</ col um>

</ dat abase>
</ doml >

For that kind of table, in <App_name>.conf file must be defined all logical databases the application will
use on thistable. For each of these databases must be configured all needed parameters.

Example:

B o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
# Dat abase Manager Configuration

B o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Dat abaseManager . Dat abases[] = "prograner”, "enpl oyee"

Dat abaseManager . Def aul t Dat abase = "enpl oyee"

Dat abaseManager . DB. pr ogr anmer . Connecti on. User = ""
Dat abaseManager . DB. enpl oyee. Connecti on. User = ""

DB
Dat abaseManager . DB. pr ogr anmer . Connecti on. Password = ""
Dat abaseManager . DB. enpl oyee. Connecti on. Password = ""

Dat abaseManager . DB. pr ogr aner . Connecti on. Loggi ng = fal se
Dat abaseManager . DB. enpl oyee. Connecti on. Loggi ng = fal se
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Dat abaseManager . DB. progr aner . Cbj ect | d. CacheSi ze = 20
Dat abaseManager . DB. pr ogr aner . Obj ect | d. M nVal ue = 1000000

Dat abaseManager . DB. enpl oyee. Obj ect | d. CacheSi ze = 20
Dat abaseManager . DB. enpl oyee. Obj ect 1 d. M nVal ue = 1000000

If the table doesn't support multi databases, the default database will be used for thistable.

When the <App_name>.conf file (with information about all databases) is updated, and the application is
started, it uses the default database. The definition of the new (desired) database is being done in the stage
of creation of DO and Query objects.

When a Query object is created for a database (given or default), the results of this Query are only DOs
from that database, not from any other database.

If caching is used, there is only one cache for al <table name>DO's origina data originalData (these
DataStruct objects can belong to different databases, but are all placed in the same DataStruct cache).

DODStakes care of referential integritieswithin the database which meansthat DODS searchesreferenced
object in the same database in which isthe object that referenced it . If you want to use referenced objects
from any other database, you must yourself take care of referential integrities.

In the <table hame>DO class public constructors and methods (query, createVirgin, createCopy,
createExisting) are now defined and with the database parameter.

Here are some examples of using these constructors and methods.

Query example:

ProgranerDJ ] prograners;
Progranmer Query pQuery = new Prograner Query("prograner");
progranmers = pQuery.get DOArray();

Create example:

Enpl oyeeDO newE=Enpl oyeeDO. cr eat eVi r gi n( " enpl oyee") ;
newk. set Fi r st Nane( enpl oyees[i][0]);

newk. save();

Example of transferring data from one database to another

ProgranerDJ ] prograners;
Progranmer Query pQuery = new Prograner Query("prograner");
prograners = pQuery.get DOArray();
for(int i=0; i< prograners.|length; i++) {
Enpl oyeeDO newEnpl oyee=Enpl oyeeDO. cr eat eVi r gi n( " enpl oyee") ;
newEnpl oyee. set Fi r st Name( prograners[i].getFirstNanme());
newEnpl oyee. set Last Nane(prograners[i].getLast Nane());
newEnpl oyee. set Cccupati on(" prograner");
newEnpl oyee. set Departnent ("I T");
newEnpl oyee. save();

}

Y ou can use these methods with this parameter, and then the object will be created for the given logical
database. or you can use these constructors and methods without database parameter. In this case, they
will be created for default database. If the methods with database parameter are used, and the parameter
is set to null, the default database is used.
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Chapter 19. Fetch size

Fetch size gives the JDBC driver a hint to the number of rows that should be fetched from the database
when more rows are needed.

Fetch size is defined in QueryBuilder.java class (package com.lutris.dods.builder.generator.query). Two
values are defined:

« iDefaultFetchSize - default fetch size (static variable) - depeds on value from configuration file
* iCurrentFetchSize - current fetch size (non-static variable) - value for current query

DefaultFetchSize is one of the parameters (optional) of the applications configuration file. This parameter
(among some other parameters) is read by the constructor:

St andar dDat abaseManager (Confi g confi g)

of

St andar dDat abaseManager . j ava cl ass.

This parameter can be accessed with method:

DODS. get Dat abaseManager () . get Dat abaseManager Conf i gur ati on() . get Fet chSi ze()
The default values for iDefaultFetchSize and i CurrentFetchSize are:

* private static int iDefaultFetchSize = -1

* privateint iCurrentFetchSize = -1;

This value means that default and current fetch sizes are not defined.

Thefetch sizeis used in QueryBuilder's method:

private void prepareStatenment( DBConnection conn )

Thismethod generatesa JDBC PreparedStatement using the values passed for thewhere-clauses. If current
fetch sizeisdefined, that valueis used. If not, the default fetch sizeisused. If thisvalueisalso not defined,
the fetch size is not set for that JDBC PreparedStatement.

There are two methods in Query class that work with fetch size for current query. They are:
» set_FetchSize (int iCurrentFetchSizeln)

Sets the current fetch size (does not update configuration file), overrides default value.

e get_FetchSize()

Reads the current value of fetch size. If new valueis not set using set_FetchSize method, returns default
value.
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Chapter 20. Cache Initialization

For every DataStruct cache, it is possible to define initial query statement which contains "where" clause
which is used during DataStruct cache initialization. When cache is created, query with this "where"
condition is performed on the database, and the results are put in the DataStruct cache.

Before the query is executed, parameter maxDBrows is set to maxCacheSize using method
setMaxRows(int max)
of <table_name>Query.java class.

Using this method, maximum maxCacheSize DOs will be retrieved from the database and their original
DataStruct objects (original Data) will be added to DataStruct cache.

If atable is fully cached, simple queries are done in the memory (even the first time this is done in the
cache and not in the Database)

If initial query statement is set to "*", all rows of the table from the database (up to maxCacheSize) will
be put in the DataStruct cache.

If initial query statement is set to null, no rows from the table in database will be put in the DataStruct
cache during the cache initialiyation (cache would be empty).

The parameter ClassList defines the absolute path to "DODSClassList.xml" file that contains the list of
data layer classes names whose caches should be initialized. There are two types of cache initialization:
synchronous and asynchronous.

Synchronous cache initialization is performed during the application startup.

Beside ClassList parameter, for aynchronous cache initialization, two more parameters must be defined:
asynchLoadThreadNum and asynchLoadPriority.

If parameter asynchLoadThreadNumisdefined and has positive val ue, the asynchronous cache load would
be performed with the number of threads defined by this parameter. If the parameter is not defined, or
has negative or 0 value, the asynchronous cache initialization will not be performed during the application
startup.

The parameter asynchLoadPriority (must be number equal or greater than zero) definesthe priority (order)
for the table's asynchronous cache load. The lower the number, the sooner the cache for the table will
be loaded.

As mentioned, if parameter asynchLoadThreadNum is not defined (or negative) asynchronous
cache load will not be performed for any of tables. Caches of the tables that have defined
asynchLoadPriority, will not even be initialized synchronous because of this parameter. But, class
com.lutris.appserver.server.sgl.StandardDatabaseM anager has method:

public void asynchlnitCaches(int threadNum

that can be call later. It defines the number of threads for asynchronous cache initialization and calls the
initialization. This method can have effect only on tables whose caches were not |oaded before.

Beside this main parametersfor cacheinitialization, there are more parameters that can be used during the
cacheinitiaization (all are explained in the chapter Caching, in the section about Cache configuration):

 synchLoadRowCountLimit - max number of rows in the table for which the synchronous cache load is
performed if defined by configuration. If the number of rowsis greater, the table's cache will be loaded
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asynchronous and this number will be taken for the asynchLoadPriority. The default value is O (asynch
cache load is not performed if configuration parameters for asynch cache load are not defined).

» maxExecuteTimeCachelnit - max time for which the query is not printed in application's log file
during the cache initiadlization. If the time is greater, query (SQL statement, execution time and
maxExecutionTime) is printed. The default value is value defined for parameter maxExecuteTime
(whose default is O - nothing is printed).

» queryTimeoutCachelnit - max number of seconds for which the query for cache initialization should
be executed. If the limit is exceeded, an exception is thrown. The default value is value defined for
parameter QueryTimeout (whose default is 0 - no limit).

 queryTimeLimitCachelnit - max number of milliseconds for which the query for cache initialization
should be executed and the resul set read from ResultSet. If thelimit isexceeded, an Exceptionisthrown.
The default value is value defined for parameter Query TimeLimit (whose default is O - no limit).

When synchronous cache load is performed, the application waitsfor it to be over beforeit startsits work.
The other case is with asynchronous cache load: the application is running while the caches are being
asynchronous loaded.
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Chapter 21. Reserve factor

The reserveFactor attribute is one of the cache parameters of the applications configuration file. This
attribute can be handled from <table_name>DO.java class as following:

get Confi gurati onAdmi ni startion().get ReserveFactor ()
This method returns the value of reserveFactor attribute.

Reserve factor is constant used in query caching. It is percent of how many more objects are taken for
evaluation. If num is number of needed results, then it is used

num + reserveFactor * num

of objects for estimating what is quicker: go to database for all object that are not in the cache, or run
again query on database.

Thisvaueis given in percents, as number between 0 and 1 (0.25 means 25%).

Example:

Let us assume that there is a PersonQuery query pQuery, and that are set databasel imit and readSkip
attributes to values:

pQuery. set ReadSki p(5);
pQuery. set Dat abaseLi mi t (15);

When the query is executed, first is checked if this query is cached in the query cache. The reserve factor
is used when the query is cached in query cache and the security is used (user != null).

Let us assume that the query is found in the query cache. The list of oids that are results of this query is
retrieved from the query cache. For example, the result list has 50 oids.

If security is used, we don't know how many DOs from results will be skipped because the user can not
read them, but, it has to be decided what to do (what is quicker): to execute the query on the database
again, or to get only DOs from the database that are not in the DataStruct cache.

For this decision some kind of calculation must be done, and this is the reason why the reserveFactor is
needed.

For example, reserveFactor = 0.25. Now calculationisperformed: needed number of oidsfor calculationis:

(readSkip + databaseLimt) + (readSkip + databaseLimt) * reserveFactor

S0, it is needed readSkip + databaseLimit = 5+15 = 20 results, but this may not be first 20 because of
filtering (user rights may skip some oids), but, until the DO is not loaded from the database it is unknown
whether user has rights for this DO or not.

For this reason, alittle more oids must be taken and when they arefiltered (only DOswhose original data
isin the DataStruct cache can be checked for user rights), it is decided what might be better: to execute
the query on the database again, or to get only DOs from the database that are not in the DataStruct cache.

In our case, that number is: needed number of oidsfor calculationis: 5+ 15+ (5 + 15) * 0.25 = 25. Thefirst
25 oids from query result list are taken and they are filtered: it is checked for every oid if the DataStruct
is in the DataStruct cache. If yes, the DO is created using this DataStruct object and then checked user
rightsfor that DO. If user can read this DO, it isleft in theresult list, and if user can not read thisDO, itis
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removed from the result list. If DataStruct with this oid is not in the DataStruct cache, the user rights can
not be checked for that DO, so it is left in the result list for the moment.

When the filtering of chosen 25 oids is finished, there can happen two situations:

1. intheresult list islessthan 20 (needed number) results; in this case, base to the calculations, the query
is again executed on the database

2. intheresult list is more than 20 (needed number) results, or exacly 20;

inthiscase, if the time needed for getting only DOsthat are not in the cacheisless than the time needed
for executing the whole query on the database, from the database are just retrieved DOs that are not in
the DataStruct cache, checked user rights for them, and removed if neccessary

If, after thisfiltering there are still 20 results, they are returned as query result.

If not, the query is again executed on the database.
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Chapter 22. New Parameters in
Configuration and DOML Files

Many of parameters explained in this chapter can be applied both on global level (DatabaseManager) or
on local level (for each database separately). Also, some parameters can be applied on table directly.

When they are defined on DatabaseManager level they apply on al databases defined in configuration
file. Parameters defined on separate databases override those defined on global level. If any of parameters
is defined for the table directly, this valueis used for that table.

Only exception of thisruleis readOnly parameter of table: if AlIReadOnly is set on DatabaseM anager or
Database level to true the readOnly parameter of the tables can not override thisvalue - in al other cases
parameters behave usually.

To set parameters on DatabaseM anager level, use the following syntax in configuration file;

Dat abaseManager . def aul t s. <par anet er _name> = par anet er Val ue

To set parameters on Database level, use the following syntax in configuration file:

Dat abaseManager . DB. <dat abase_nane>. <par anet er _nane> = par anet er Val ue

To set parameters on table level, use the following syntax in configuration file:

Dat abaseManager . DB. <dat abase_nane>. <t abl e_nanme>. <par anet er _nanme> = par anet er Val ue

Cache parameters can be set on all levels: DatabaseM anager, Database and table level.

To set parameters related to cache, use the following syntax in configuration file:
Dat abaseManager . def aul t s. cache. <par anet er _nane> = par anet er Val ue
Dat abaseManager . DB. <dat abase_nane>. cache. <par anet er _nanme> = par anet er Val ue

Dat abaseManager . DB. <dat abase_nane>. <t abl e_nane>. cache. <par anet er _nane> = par anet er Val ue

To get values of parameter from databaseManager level (in runtime) use following methods:

DODS. get Dat abaseManager () . get Dat abaseManager Confi gur ati on() . get <Capi t al i zePar anet er Name>()

To get values of parameter from database level (in runtime) use following methods:

DODS. get Dat abaseManager () . fi ndLogi cal Dat abase( <DbNane>) . get Dat abaseConfi gurati on() . get <Capi t al i zePar amet er Nam

TransactionCheck

Possible values: true and false.
Default value: false.
File: configuration file.

Context: DatabaseManager, Database.

43



New Parametersin
Configuration and DOML Files

If this parameter is set to true, whenever a DO without a transaction context is created in the memory, a
warning iscreated in thelog. The warning message containsinformation about database name, class name,
oid, version and the stack trace. If the parameter is set to false or not defined, nothing happens.

Sample code:

#val ues{true, fal se} defaul t{false}
Dat abaseManager . def aul t s. Tr ansact i onCheck=f al se;

DirtyDOs

Possible values: "Compatible", "Deprecate" and "Omit".
Default value: "Compatible”.

File: DOML file.

Context: Database, table.

This parameter is attribute of <database> and <table> tag in DOML file. Optionally, "dirty" methods
(methods that can create DOs in memory without transactions) can be marked as "deprecated” or even
not be generated at all.

If setto"Compatible”, "dirty" methodswill be generated (asbefore), if set to "Deprecate”, "dirty” methods
will be generated as deprecated, and if set to "Omit", "dirty" methods will not be generated at all.

If parameter is set in <table> tag, it overrides default value and value in <database> tag.

DeleteCheckVersion

Possible values: true and false.
Default value: false.

File: configuration file.

Context: DatabaseManager, Database.

Beforethedelete of aDO, if thisparameter is set to trug, it is checked the DO's version. If the DO had been
changed in the meantime, DODS throws an SQL Exception with message ("Delete failed: Table TABLE
id=0ID hasversion DB_VERSION where object has version DO_VERSION.").

Sample code:

#val ues{true, fal se} default{fal se}
Dat abaseManager . def aul t s. Del et eCheckVer si on=t r ue;

AutoWrite

Possible values: true and false.

Default value: false.
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File: configuration file.
Context: DatabaseM anager, Database.

If thisparameter is set to true, therow will bewritten to the database when the update of another row occurs.
Thisway all changes of the row will be accumulated and written together (operation called Aggregation).
If parameter is set to true, the row will be written before every new query. If this parameter is set to false,
or is not defined, no writing will be done until the transaction’s commit.

Modifications of single DO (row in table) are optimized - aggregated at transaction level. Aggregation
works for successive modifications of the same DO, provided no queries (in same transaction) were
executed between them:

» INSERT/UPDATE - update won't be executed, instead corrected INSERT is performed,
» UPDATE/UPDATE - successive updates, result in one update execution only,

* UPDATE/DELETE - update won't be executed, only DELETE is performed,

» INSERT/DELETE - nothing is executed,

* INSERT/UPDATE/DELETE - nothing is executed, because from scenario 1 first two produce one
INSERT, and scenario 4 produces nothing.

Either query or modification of other DO stops aggregation for previous one. DO.delete() may execute
cascade delete java code which runs queries, and these queries will stop aggregation of modifications for
thefirst DO.

Sample code:

# val ues{true, fal se} default{fal se}
Dat abaseManager . def aul ts. Aut oWi t e=true

TransactionCaches

Possible values: true and false.
Default value: false.

File: configuration file.

Context: DatabaseManager, Database.

If this parameter is set to true, the transaction cache exists, otherwise does not exist. The transaction cache
is HashMap of DOs (data objects).

Sample code:

# val ues{true, fal se} default{false}
Dat abaseManager . def aul t s. Tr ansacti onCaches=true

AutoSave

Possible values: true and false.
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Default value: false.
File: configuration file.
Context: DatabaseManager, Database.

If AutoSaveistrue and aDO belongsto atransaction and DO.setX X X (value) isdone, the DO modification
isautomatically saved into the transaction.

Delete of DO objectsis aways implicitly written to transaction.

New DOs created with createVirgin method is saved regarding to the AutoSaveCreateVirgin parameter.
If AutoSaveisfase, DO.save() is mandatory before the transaction's commit.

AutoSave has no meaning for DOs without transaction.

Sample code:

#val ues{true, fal se} default{false}
Dat abaseManager . def aul t s. Aut oSave=tr ue

AutoSaveCreateVirgin

Possible values: true and false.
Default value: false.

File: configuration file.

Context: DatabaseManager, Database.

If AutoSaveCreateVirgin is true and a DO belongs to a transaction and DO.createVirgin() is done, the
created DO is automatically saved into the transaction.

If AutoSaveCreateVirginisfalse, DO.save() is mandatory before the transaction's commit.
AutoSaveCreateVirgin has no meaning for DOs without transaction.

Sample code:

#val ues{true, fal se} default{fal se}
Dat abaseManager . def aul t s. Aut oSaveCr eat eVi r gi n=t r ue

DefaultFetchSize

Possible values: integer values.
Default value: -1 (means that default fetch size is not used).
File: configuration file.

Context: DatabaseManager, Database, table.
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Fetch size gives the JDBC driver a hint to the number of rows that should be fetched from the database
when more rows are needed.

Y ou can use methods from Query class to access this parameter value for one query:
» public void set_FetchSize (int iCurrentFetchSizel n)

» publicint get_FetchSize()

MainCacheLockTimeout

Possible values: long (milliseconds).
Default value: 100.

File: configuration file.

Context: DatabaseM anager.

In unlikely case when transaction's thread dies before unlocking main cache (Wrapper), this timeout
expiration allows next transaction to gain new lock on it.

CacheLockTimeout

Possible values: integer values.

Default value: 0.

File: configuration file.

Context: DatabaseManager, Database.

Time for transaction to acquire a lock on global cache (Wrapper), before it can hide certain DOs from
cache. Hiding is necessary, because during commit, there is a point in time in which some DOs in the

cache are becoming out of sync with database. After hidding, the lock is released, so other transactions
could hide their own DOs.

CachelLockRetryCount

Possible values: integer values.
Default value: 0.

File: configuration file.

Context: DatabaseM anager, Database.

This parameter contains number of transaction's retries caused by expired CachelockTimeout while
attempting to lock the Global Cache (Wrapper).
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QueryTimeout

Possible values: integer values.

Default value: 0.

File: configuration file.

Context: DatabaseManager, Database, table.

Sets the number of seconds for which the query should be executed. If the limit is exceeded, an exception
isthrown. Value 0 means that there is no limit.

In <table_name>Query class exist methods to access this parameter value:
 public void set QueryTimeout (int iQueryTimeout)

» publicint get_ QueryTimeout()

SelectOids

Possible values: true/false.

Default value: false.

File: configuration file.

Context: DatabaseManager, Database, table.

This Parameter is used in mass Updates or Deletes (in xxxUpdate, xxxDel ete classes). Value true means
that before mass Updates(Deletes) SQL statement SELECT oid with the sasme WHERE clause will be
executed, to pick alist of oids - which should be objects of mass Updates or Del etes.

Examples:
Dat abaseManager . def aul ts. Sel ect O ds=t r ue

Dat abaseManager . DB. <dat abase_nane>. Sel ect O ds=tr ue

IncrementVersions

Possible values: true/false.

Default value: true.

File: configuration file.

Context: DatabaseM anager, Database, table.

This Parameter is used in mass Updates(in xxxUpdate). Value true means that values in version column
are increment during mass Updates.
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Examples:
Dat abaseManager . def aul t s. | ncr enent Ver si ons=tr ue

Dat abaseManager . DB. <dat abase_nane>. | ncr enent Ver si ons=f al se

MaxConnectionUsages

Possible values: integer values.
Default value: -1.

File: configuration file.
Context: Connection.

EnhydraDODS uses aconnection pooling mechanism. So, if aregquest-thread needs a database connection,
it istaken from the pool instead of re-created every time. If the thread finishes, the connection is put back
into the pool for re-use by another thread.

This Parameter is maximum number of how many times a connection can be re-used by anew thread (and
put in the connection pool again) before it is closed and re-created (to avoid situation where connection
hol dstoo much memory but does not rel ease these resources again because the connectionisnever closed ).

MaxWaitingConnections

Possible values: integer values.
Default value: 10.

File: configuration file.
Context: Connection.

Enhydra DODS uses a connection pooling mechanism. So, if arequest-thread needs a database connection,
it istaken from the pool instead of re-created every time. If the thread finishes, the connection is put back
into the pool for re-use by another thread.

This Parameter is maximum number of open (unused) waiting connection in pool (rest are closed on
release).

InitAllCaches

Possible values: true and false.
Default value: false.
File: configuration file.

Context: DatabaseManager , Database.
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If initAllCaches parameter is set to true (on DatabaseM anager or Database level in configuration file), the
default value of initial Condition parameter for all tablesis"*". This default value can also be overriden
if initialCondition for tableis set to any value.

Examples:
Dat abaseManager . def aul t s. cache. i ni t Al | Caches=true

Dat abaseManager . DB. <dat abase_nane>. cache. i ni t Al | Caches=true

ChangeAutocommit

Possible values: true and false.

Default value: true.

File: configuration file.

Context: Database.

Disables DODS to change value of, database connection, ‘autocommit’ property.

Prior to version 3.23, MySQL does not support transactions, and therefore does not support explicit
commit (they use autocommit by default after any SQL command). To use MySQL versions 3.22 and
earlier, you have to make change to application configuration file. You will need to set parameter
‘ChangeAutocommit’, of logical database, to ‘false’ .

Example:

Dat abaseManager . DB. <dat abase_nane>. ChangeAut oconmi t =f al se

MassUpdates and MassDeletes

Possible values: true and false.
Default value: false.

File: DOML file.

Context: Database, table.

When turned on, allows you to build data layer including two classes xxxUpdate and xxxUpdate. These
classes provide QueryBuilder speed in massive update operations, while maintaining caches (both global
and transaction) valid.

See chapter Mass Modifications.

UseCursorName

Possible values: true and false.

Default value: true.

50



New Parametersin
Configuration and DOML Files

File: configuration file.
Context: DatabaseManager, Database.

When turned on, allows DODS to use named cursors, thisis default value. Some jdbc compliant drivers,
like Microsoft JDBC driver (msjdbc), don't implement this feature and need to disable it (set parameter
to false) to avoid runtime Exceptions.

Note

"UseCursorName"

This parameter can also be set in dbVendorConf.xml file see section UseCursorName in Chapter
"Database Vendor and Driver Specific Parameters”.

CaseSensitive

Possible values: true and false.

Default value: false.

File: configuration file.

Context: DatabaseManager , Database, Table.

When turned 'on’, DODS uses case sensitive version of database operation (on specified level).

ClassList

Default value: not set.
File: configuration file.
Context: Database.

During application startup, DODS reads "DODSClassList.xml" file, and for all data layer classes listed
inthisfileinitializes caches.

This parameter contains absolute path to "DODSClassList.xml" file.

Thisfile contains list of datalayer classes names that need to be initialized during application startup. If
this parameter is not set then default file path is used.

If DODSClassList.xml does not exist even on application class path, data layer caches initialization will
be skipped.

ClassType

Default value: depend on "JdbcDriver” parameter.

File: configuration file.
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Context: Database.

This parameter in version prior of DODS 5.1-9 was mandatory. From DODS 5.1.8 and later version, if
this parameter is not set, DODS will use value of "JdbcDriver" (driver class) to try to find database vendor
name. If "JdbcDriver" is"unknown" to DODS (list of al driver that are "known" to dods are in dods.conf
file), it will use "Standard" as value for database vendor name.

TransactionFactory

Default value: none (DODS will use StandardTransactionFactory).
File: configuration file.
Context: DatabaseM anager, Database.

If thisparameter isset to full classname of classthat implements AbstractDBTransactionFactory interface,
DODS will use this class to create database transaction factory. If parameter is not set, DODS will use
default AbstractDBTransactionFactory implementation - StandardDBTransactionFactory.

Current possible values (implementations classes) for this parameter are:
1. "com.lutris.appserver.server.sgl.standard. StandardDB TransactionFactory" (default)

2. "org.enhydra.dods.dbtransaction.ExtendedTxFactory” - needed to support reordering tables
modifications based on object relations defined in doml file. This implementation is created as an
attempt of reducing deadlocks.

3. "org.enhydra.dods.jta.SyncDBTransactionFactory" - needed to support JTA standard (see the section
describing JTA in DODS).

FullCacheCountLimit

Default value: -1 (not used).
File: configuration file.
Context: DatabaseM anager,Database, Table.

If atable has more rows then specified in 'Full CacheCountLimit', the result shouldn't be recalculated in
the memory at first time of excution. The Query has to be executed at the first time against the database.
Theresult of this query can be cached and recal culated afterwards.

InittalDSCacheSize

Default value: -1 (not used).
File: configuration file.

Context: cache parameter on DatabaseM anager,Database, Table level.

52



New Parametersin
Configuration and DOML Files

This parameter represents cache size during first loading datainto cache - if initialCondition is enabled.

InitialCacheFetchSize

Default value: 0 (not used).
File: configuration file.
Context: cache parameter on DatabaseM anager,Database, Table level.

This parameter represents value for fetch size which is used in query for cache initialization.

InitCachesResultSetType

Possible values: TYPE_FORWARD_ONLY, TYPE_SCROLL_INSENSITIVE, or
TYPE_SCROLL_SENSITIVE.

File: configuration file.
Context: DatabaseM anager,Database, Table level.

Result set type. Thistype will be used for ResultSets created by PreparedStatemens only for SQL queries
which will be executed during cache initialization. Default valueis defined in dbVendor conf file - driver
section - if not TYPE_FORWARD_ONLY.

InitCachesResultSetConcurrency

Possible values: CONCUR_READ_ONLY or CONCUR_UPDATABLE.
File: configuration file.
Context: DatabaseM anager,Database, Table level.

Concurrency type: This type will be used for ResultSets created by PreparedStatemens only for SQL
gueries which will be executed during cache initialization. Default value is defined in dbVendor conf file
- driver section - if not CONCUR_READ_ONLY.

DisableConnectionPool

Default value: false.
File: configuration file.
Context: Connection.

This parameter is used only if ConnectionAllocator parameter is
set to "com.lutris.appserver.server.sgl.datasource.DataSourceConnectionAllocator" or to
"com.lutris.appserver.server.sql.datasource.SimpleDataSourceConnectionAllocator”.
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If this parameter is set to "true”", DODS will disable internal connection pool.

DataSourceName

Default value: none.
File: configuration file.
Context: Connection.

Parameter defines INDI name (in "jndi:<dataSourceName>" formath ) of externally defined DataSource
that can be used by DODS to establish connection to database.

This parameter is used by DODS only if ConnectionAllocator parameter is set to:
1.) "com.lutris.appserver.server.sql.datasource.DataSourceConnectionAllocator”, or
2.)"com.lutris.appserver.server.sgl.datasource.SimpleDataSourceConnectionAllocator”

Example:

Dat abaseManager . DB. <dat abase_i d>. Connect i on. Dat aSour ceNane = j ndi : <Dat aSour ceNanme>

Note

See section called "Using DODS with javax.sgl.DataSource' and reference for
"ConnectionAllocator" parameter.

ConnectionFactory

Default value: "com.lutris.appserver.server.sgl.StandardD B ConnectionFactory".
File: configuration file.
Context: Connection.

If this parameter is set to full class name of classthat implements AbstractDBConnectionFactory interface,
DODS will use this class to create database connection factory. If parameter is not set, DODS will use
default AbstractDBConnectionFactory implementation - StandardDBConnectionFactory.

Current possible values (implementations classes) for this parameter are:
1. "com.lutris.appserver.server.sgl.StandardDBConnectionFactory” (default),

2. "com.lutris.appserver.server.sgl.SimpleDBConnectionFactory" - needed to support
"SimpleConnectionAllocator" (see"ConnectionAllocator" parameter reference),

3. "com.lutris.appserver.server.sgl.DataSourceDBConnectionFactory” -  needed to  support
"DataSourceConnectionAllocator” (see " ConnectionAllocator" parameter reference),

4. "com.lutris.appserver.server.sgl.SimpleDataSourceDBConnectionFactory” - needed to support
"SimpleDataSourceConnectionAllocator” (see " ConnectionAllocator" parameter reference).
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Example:

Dat abaseManager . DB. <Logi cal Dat abaseNane>. Connecti on. Connecti onFactory =
"comlutris.appserver.server.sql.StandardConnecti onAl | ocat or"

ConnectionAllocator

Default value: "com.lutris.appserver.server.sgl.standard. StandardConnectionAllocator”.
File: configuration file.
Context: DatabaseManager, Database.

If this parameter is set to full class name of class that implements ExtendedConnectionAllocator interface,
DODS will useinstance of this class as a connection pool.

Current possible values (implementations classes) for this parameter are:

1. "com.lutris.appserver.server.sgl.standard.StandardConnectionAllocator” (default) - faster, in many
occasions,

2. "com.lutris.appserver.server.sgl.standard.SimpleConnectionAllocator” - usually slower but can be
faster then "StandardConnectionAllocator" in some situations with very high transactions allocate/
deallocate frequency. To use "SimpleConnectionAllocator" in application, "ConnectionFactory"
parameter needs to be set to "com.lutris.appserver.server.sql.SimpleDBConnectionFactory" (see
"ConnectionFactory" parameter reference),

3. "com.lutris.appserver.server.sgl.datasource. DataSourceConnectionAllocator” - this implementation is
"StandardConnectionAllocator” clone that internally uses DataSource (javax.sql.DataSource) as
connection source. To use "DataSourceConnectionAllocator” in application, "ConnectionFactory"
parameter needs to be set to "com.lutris.appserver.server.sgl.DataSourceDBConnectionFactory" (see
"ConnectionFactory" parameter reference),

4. "com.lutris.appserver.server.sql.datasource.SimpleDataSourceConnectionAll ocator” - this
implementation is "SimpleConnectionAllocator" clone that internally uses DataSource
(javax.sgl.DataSource) as connection source. To use "SimpleDataSourceConnectionAllocator”
in application, "ConnectionFactory" parameter needs to be set to
"com.lutris.appserver.server.sql.SimpleDataSourceDBConnectionFactory" (see "ConnectionFactory"
parameter reference).

Example:

Dat abaseManager . DB. <Logi cal Dat abaseNane>. Connecti onAl | ocat or =
"comlutris.appserver.server.sql.standard. St andar dConnecti onAl | ocat or"

Note

See aso section caled "Using DODS with javax.sgl.DataSource' and parameter
"DataSourceName" reference.

ConnectionldleTimeout

Default value: none (DODS will not track time that connection spend in pooal).
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File: configuration file.
Context: Connection.

This parameter represents maximum time that connection can stay idle in connection pool. If connection
stays longer, DODS will close that connection and throw it from connection pool.

RollbackOnReset

Default value: fase
File: configuration file.
Context: Connection.

Makes posibly additional rollback on JDBC connection inside reset method - prior to putting connection
back into pool.

QueryCachelmplClass

Default value: none (DODS will use QueryCachelmpl class).
File: configuration file.
Context: DatabaseManager, Database.

If this parameter is set to full class name of class that extends abstract class DataStructCache, DODS will
use this class to create data struct cache for xxxDO class If parameter is not set, DODS will use class
QueryCachelmpl as a default.

SQLBatch

Default value: false.
File: configuration file.
Context: DatabaseManager, Database.

If this parameter is set to “true”, DODS will use SQLBatch, feature of JDBC PrepareStatement Object,
during database operations.

Warning

If you set this parameter to true, and parameter *.Connection.MaxPreparedStatements has low
value, you may get errors at runtime - JDBC driver complaining about closed statements.

SQLBatch depends heavily on Pr epar edSt at enent s cache (whose size is set with
MaxPreparedStatements), and if it's not big enough some of batched statements may be closed
by cache algorithm.
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CaselnsensitiveDatabase

Default value: false.
File: configuration file.
Context: DatabaseM anager, Database.

If this parameter is set to “true”, DODS will assume that database is case insensitive and will not use
"LOWER" function in SQL statements (patch for MS Access).

ShutDownString

Default value: none (DODS will not use " ShutDownString™).
File: configuration file.
Context: Connection.

Added to support new version of HSQL database (1.7.2-7 and newer). If this parameter is set to some
value, than during application shutdown, DODS will send this string to database (as SQL command).

To stop HSQL (1.7.2-7 ...) database on application shutdown, and to force HSQL engine to write data to
database (file) set thisvaluein application configurationfiletovalue"SHUTDOWN" or "CHECKPOINT".

Example:

Dat abaseManager . DB. <dat abaseNane>. Connect i on. Shut DownStri ng = " SHUTDOMN'

NextWithPrefix

Default value: false.
File: configuration file.
Context: Objectld.

f thisparametre set to true, following statament will be used for update object id table: update OID_TABLE
set OID_TABLE.next = ?where OID_TABLE.next = ?. Default value for this parameter is false.

Example:

Dat abaseManager . DB. <dat abaseNanme>. Obj ect | d. Next Wt hPrefi x = true

OidTableName

Default value: "objectid".
File: configuration file.

Context: Objectld.
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Name of table in database that contains next available value for "oid".

Example:

Dat abaseManager . DB. <dat abaseNane>. Obj ect | d. G dTabl eName = "obj ecti d"

NextColumnName

Default value: "next".

File: configuration file.

Context: Objectld.

Column name in <OidTableName> that contains next available value for "oid".

Example:

Dat abaseManager . DB. <dat abaseNane>. Obj ect | d. Next Col utmNane = "next"

NextColumnType

Default value: "BigDecimal".
File: configuration file.
Context: Objectld.

Type of column in <OidTableName> that contains next available value for "oid".

Example:

Dat abaseManager . DB. <dat abaseNane>. Obj ect | d. Next Col umType = "Bi gDeci nal "

QueryTimeLimit
Possible values: integer values.
Default value: 0.
File: configuration file.

Context: DatabaseManager, Database, table.

Sets the number of milliseconds for which the Query should be executed and the resulset read from
ResultSet. If the limit is exceeded, an Exception is thrown. Value O means that there is no limit.

PrimaryLogicalDatabase

Default value: not used.
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File: configuration file.
Context: Objectld.

In case of multibase DODS application, it is possible to tell DODS to use unique (only from
one logical database) objectld table to establish unique objectld(OID) across al logical databases.
If "PrimaryLogicaDatabase” parameter is set to logical database name that is defined in current
configuration, DODS will use objectid table from that database to create oids for all defined logical
databases. If this parameter is not set, DODS will use separate objectld table from every database (one
placed in that particular database).

Example:

Dat abaseManager . DB. <dat abaseNane>. Obj ect | d. Pri maryLogi cal Dat abase = <Logi cal Dat abaseNanme>

DODSCacheFactory

Default value: "org.enhydra.dods.cache.lru.DODSL RUCacheFactory".
File: configuration file.
Context: cache parameter on DatabaseM anager and L ogical Database level.

If this parameter is set to full class name of class that implements DODSCacheAbstractFactory interface,
DODS will use this class to create internal, cache, data storage objects used in DataStructCache,
QueryCache and TransactionQueryCache implementation to store cache items.

Current possible values (implementations) for this parameter are:

1. "org.enhydra.dods.cache.lru.DODSL RUCacheFactory" (default) - uses LRU cache mechanism,
javal.3 compatibile,

2. "org.enhydra.dods.cache.hash.DODSL inkedHashCacheFactory" - uses LinkedList (unordered),
javal.4 compatible and less synchronized (faster).

Examples:

Dat abaseManager . def aul t s. cache. DODSCacheFact ory =
"org. enhydr a. dods. cache. | ru. DODSLRUCacheFact or y"

or

Dat abaseManager . DB. <Logi cal Dat abaseNanme>. cache. DODSCacheFact ory =
"org. enhydra. dods. cache. | ru. DODSLRUCacheFact or y"

ConnectionAllocateCheckSq|

Default value: none (DODS will not use " ConnectionAllocateCheckSql").
File: configuration file.
Context: Connection.

The SQL query statement that will be used to validate connections from connection pool, just before
returning them. If specified, thisquery MUST bevalid SQL SELECT statement for current database/driver.
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Example:

Dat abaseManager . DB. <dat abaseNane>. Connecti on. Connecti onAl | ocat eCheckSql = "sel ect 1"

MaxPreparedStatements

Default value: 0 (DODS will not use PreparedStatement Cache).

File: configuration file.

Context: Connection.

Size of PreparedStatement Cache. If this parameter is set to O (null), PreparedStatement Cacheis disabled.

Example:

Dat abaseManager . DB. <dat abaseNane>. Connecti on. MaxPr epar edSt at ements = 50

Note

If you use PreparedStatement cache in your configuration and connection pooling, you should
al so use parameter MaxConnectionUsages to define how many times a connection can be re-used
by anew thread (and put in the connection pool again).

AllocationScope

Vaues. "table", "database”.

Default value: "table".

File: configuration file.

Context: DatabaseM anager, Database.

If this parameter is set to "database" (default), DODS generates Objectld values that are unique in the
scope of whole database. If parameter is set to "table", generated Objectld values are unique in the scope
of every single table, but distinct tables can contain same Objectld values.

Example:

Dat abaseManager . DB. <dat abaseNane>. Obj ect | d. Al | ocati onScope = "t abl e"

ObjectldAllocationSource

Values: "dods", "database".
Default value: "dods".
File: configuration file.

Context: DatabaseManager, Database, Table.
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If this parameter is set do "dods", DODS will generate values for Objectld according to rule specified by
"AllocationScope" parameter value. If "ObjectldAllocationSource” is set to "database”, DODS will try to
use "autogenerated columns' capabilities of database engine to get unique Objectld values.

Example:

Dat abaseManager . def aul ts. Obj ect | dAl | ocati onSour ce = dat abase

asynchLoadThreadNum

Possible values: integer values.

Default value: 0.

File: configuration file.

Context: DatabaseM anager.

Defines the number of threads used for asynchronous cache load during application startup.

Example:

Dat abaseManager . def aul t s. asynchLoadThr eadNum = 3

asynchLoadPriority

Possible values: integer values.
Default value: -1.

File: configuration file.
Context: Table.

Defines the order of caches that will be asynchronous initialized on cache startup. The lower the value,
the sooner the cache will be asynchronous loaded for the table during application startup.

Example:

Dat abaseManager . DB. si d1. PERSON. cache. asynchLoadPriority = 5

ClassName

Default value: "com.lutris.appserver.server.sgl.standard. StandardObjectl dAllocator”.
File: configuration file.
Context: Objectld.

If this parameter is set to full class name of class that implements ObjectldAllocator interface, DODS will
use this class to create object id allocator that manages the allocation of unique object ids. If parameter is
not set, DODS will use default ObjectldAllocator implementation - StandardObjectldAllocator.
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JTA

Current possible values (implementations classes) for this parameter are:
1. "com.lutris.appserver.server.sgl.standard. StandardObjectldAllocator” (default)

2. "org.enhydra.dods.jta JTAObjectldAllocator® - needed to support ObjectidAllocator in JTA
environment” (see the section describing JTA in DODS).

Example:

Dat abaseManager . DB. <Logi cal Dat abaseNanme>. Cbj ect | d. Cl assNane="or g. enhydr a. dods. j t a. JTAOhj ect | dAl | ocat or"

Default value: false.
File: configuration file.
Context: DatabaseM anager, Database.

If this parameter is set to “true’, DODS will provide that DBTransaction objects are aware of JTA
environment and obey TransactionManager. It will also make generated Query and Data Objects work
inside User Transaction implicitely acquiring SyncDBTranscation instance to work within.

Example:

Dat abaseManager . def aul ts. JTA=t rue

For more information, see section describing JTA in DODS.
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Parameters that are explained in this section are placed in database vendor configuration files (in build/
conf/<dbVendorName>Conf.xml files and also in dbomanager.jar file as part of ‘ org.enhydra.dods.conf’

package).

This parameterstune-up DODS to work with distinct database vendorsand jdbc drivers, and all parameters
are not appropriate for all vendors and drivers.

Some of this parameter can also be set in application *.conf file, in that case they override values defined
in vendor configuration file.

To set some of database vendor specific parameters you simply go to appropriate build/conf/
<dbVendorName>Conf.xml file and set value to tag:

<par amNanme>par anVal ue</ par anNane>
To set some of driver specific parameters you need to follow some syntax rules:
<Drivers>
<ful | O assNameOf JDBCDr i ver >
<Par anName>Par anVal ue</ Par anNane>
</f;1|. I Cl assNanmeOf JDBCDx i ver >

<ful | O assNameOf JDBCDr i ver >
<Par amNane>Par amval ue</ Par amNane>

< /ful |l dassNameCf JDBCDx i ver >
</Drivers>
Example:
<Drivers>
<com mi crosoft.jdbc. sql server. SQLServerDriver>
<UseCur sor Nane>f al se</ UseCur sor Nane>
<Or der edResul t Set >wi t hPr ef i x</ Or der edResul t Set >

</ com m crosoft.jdbc. sql server. SQLServerDri ver >
</ Drivers>

Parameter are set on jdbc driver level (can be distinct for distinct driver on same database engine).

UseCursorName

Possible values: true, false
Default value: true

File: dbVendorConf.xml
Context: Drivers

When turned on, allow DODS to use named cursors, this is default value. Some jdbc compliant drivers,
like Microsoft JDBC driver (msjdbc), don't implement this feature and need to disable it (set parameter
to false) to avoid runtime Exceptions.
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Note

This parameter can also be set in app.conf file see UseCorsorName section in Chapter 22.

SplitSQLPrimary

Possible values: true, false
Default value: true

File: dbVendorConf.xml
Context: vendor

When turned on , if splitSQL is enabled, allow DODS to remove (split in separate file 'xxxPrimary.sql')
'PRIMARY clause (from generated 'CREATE TABLE' statement). If turned off (and splitSQL is enabled)
xxxPrimary.sqgl file will till be generated, but 'PRIMARY' clause will be not removed from 'CREATE
TABLE' statement

OrderedResultSet

Possible values: oldStyle, withPrefix ,noPrefix
Default value: oldStyle

File: dbVendorConf.xml file

Context: Drivers

Fix problem with some JDBC compilant drivers (msjdbc) that use order relevant column segquence in
returned ResultSet.

To avoid this problem DODS now use SQL SELECT statements with explicit column names.

» oldStyle- DODS don't use explicit column namesin SQL SELECT statements (default).
 withPrefix - DODS explicit use column names with table name as prefix (in SQL SELECT statements).

» noPrefix - DODS explicit use column names with no prefix (in SQL SELECT statements).

DisableFetchSizeWithMaxRows

Possible values: true, false
Default value: false
File: doVendorConf.xml file

Context: Drivers
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Disable DODS to use PreparedStatement FetchSize feature, if MaxRows parameter is set in application
conf. file. Added to avoid problems with some.

ResultSetType

Possible values: TYPE_FORWARD_ONLY, TYPE_SCROLL_INSENSITIVE, or
TYPE_SCROLL_SENSITIVE

File: doVendorConf.xml file
Context: Drivers

Result set type. This type will be used for ResultSets created by PreparedStatemens

ResultSetConcurrency

Possible values; CONCUR_READ_ONLY or CONCUR_UPDATABLE
File: dbVendorConf.xml file
Context: Drivers

Concurrency type: Thistype will be used for ResultSets created by PreparedStatemens.

WildcardEscapeClause

Possible values: database dependent, none
File: doVendorConf.xml file
Context: dbVendorConf.xml

Define SQL wildcard clause that will be added to SQL query statements generated by DODS. To disable
adding this clause to generated statements set parameter value to none. .

Example:

<W | dcar dEscapeC ause>ESCAPE ' &#167;"' </ W | dcar dEscapeC ause>

Example:

<W | dcar dEscapeC ause>none</ W | dcar dEscaped ause>

SetNullAsVarchar

Possible values: true, false
Default value: fase

File: dbVendorConf.xml file
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Context: Drivers

Tell DODS to explicitly use "Varchar" data type when PreparedStatement parameters to "Null" value
(patch for MS Access).

SetBytesAsLongvarbinary

Possible values: true, false
Default value: false

File: dbVendorConf.xml fil
Context: Drivers

Tell DODS to explicitly use "Longvarbinary" data type when set's data for PreparedStatement parameters
of "bytes" type (patch for MS Access).

CustomNotEqualSqglOperator

Possible values: database dependent, none
Default value: "1="

File: dbVendorConf.xml file

Context: Drivers

Tell DODS to use aternative (user defined) operator for "Not Equal" in SQL expressions (patch for MS
Access).

SetBytesAsBinaryStream

Possible values: true, false
Default value: false

File: dbVendorConf.xml file
Context: Drivers

Tell DODS to explicitly use Binary Stream when set's data for PreparedStatement parameters of "bytes"
type (patch for MS Access).

SetBooleanAsString

Possible values: true, false
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Default value: true
File: doVendorConf.xml file
Context: Drivers

Tell DODS to explicitly use String when set's data for PreparedStatement parameters of "Boolean” type
(patch for PostgreSQL).

UsePrefixWithUpdate

Possible values: true, false
Default value: true

File: dbVendorConf.xml file
Context: Drivers

Tell DODS to explicitly use full column name ( with table name prefix eg. TableName.ColumnName) or
just column name, during QueryBuilder.addUpdateColumn(RDBColumn column, Object value) method
call (patch for PostgreSQL).

EnableCreateStatistics

Possible values: true, false
Default value: false
File: doVendorConf.xml file

Some vendors support creating statistics for tables, views. In SQL Server 2005, server can creates a
histogram and associated density groups (collections) over the supplied column or set of columns of a
table or indexed view. Default value for EnableCreateStatistics parameter isfalse.

CreateStatistics

Possible values: Beginning part of SQL statement for creating statistics
File: dbVendorConf.xml file
In SQL Server 2005, syntax is'CREATE STATISTICS.

Example:
CREATE STATI STI CS st at _enpl oyeeNane ON Conput er s(conput er Nane, conpOaner)

In Oracle, syntax is'ASSOCIATE STATISTICSWITH COLUMNS.

Example:
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ASSCC| ATE STATI STI CS W TH COLUWNS Conput er s. conmput er Nanme, Conput ers. conpOaner US| NG NULL

NamedStatistics

Possible values: true, fase
File: doVendorConf.xml file

Some vendors support named statistics. If set to true, DODS generates SQL statement for creating statistics
with name of the statistics. In SQL Server 2005, you have to set this value to true.

FullColumnNames

Possible values: true, false
File: dbVendorConf.xml file

If set to true, DODS generates SQL statement for creating statistics with full column name ( with table
name prefix eg. TableName.ColumnName)

SupportAttribs

Possible values: true, fase
File: doVendorConf.xml file

Some vendors support attribs(options) for statistics. If set to true, DODS generates SQL statement with
attribs.

EndString

Possible values: Ending part of SQL statement for creating statistics
File: dbVendorConf.xml file

Define clause that will be added at the end of SQL statements (patch for Oracle). Supported value is
'USING NULL".

IncludelndexColumns

Possible values: true, fase
Default value: false

File: dbVendorConf.xml file
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Some vendors support to INCLUDE additional columns in index, so on that way you can extend your
indexes with additional columns In SQL Server 2005 and DB2, you can extend the functionality of
nonclustered indexes by adding nonkey columns to the leaf level of the nonclustered index. By including
nonkey columns, you can create nonclustered indexes that cover more queries. In DB2, INCLUDE can
only be specified for indexes that are defined with UNIQUE. Default value for IncludelndexColumns
parameter is false.

DriverDependenciesClass

Possible values: Name of class that implements Driver Dependencies interface
Default value: "org.enhydra.dods.dependencies.StandardDriverDependencies’
File: dbVendorConf.xml file

Context: Drivers

According to JDBC 3.0 specification the way to work with "autogenerated columns' is standardized on
database (JDBC) driver level, but many today available jdbc drivers have incomplete implementation of
JDBC 3.0 or are not JDBC 3.0 compliant at all.

To support "autogenerated columns' in production environment DODS use separate implementation of
driver DriverDependenciesinterface for each database driver/vendor.

Full name of class that implements DriverDependencies interface for concrete database driver/vendor is
determined by "DriverDependenciesClass' parameter which is placed inside "Driver" section of DODS
database vendor configuration file.

Current implementations:

or g. enhydr a. dods. dependenci es. Msj dbcDri ver Dependenci es
or g. enhydr a. dods. dependenci es. PgSgl Dependenci es
or g. enhydr a. dods. dependenci es. St andar dDr i ver Dependenci es

UseTopSyntax

Possible values: true, false
Default value: false

File: dbVendorConf.xml file
Context: Drivers

If set to true, DODS generates "TOP" keyword in SQL statement with value defined by maxDBrows
attribute of Query object. With "TOP" keyword is defined maximum numbers of rowsthat can be retrieved
from database (patch for Microsoft SQL Server 2005).

For example, if attribute maxDBrows is set to value 25, and <UseTopSyntax> tag of dbVendorConf.xml
fileis set to true, DODS will generate SQL statement that begins like:

SELECT TOP 25 * from. . .
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A transaction exactly belongs to one database.

DOs in Transactions

Every DO should belong to a transaction. DOs without transaction exist only for the compatibility with
the old DODS.

If aDO belongs to a transaction, the transaction in the DO can not be changed, and the DO can only be
used in this transaction. Otherwise, DODS throws an exception.

A DO that belongs to no transaction can not be "attached" to a transaction. This kind of a DO at least
belongs to a database and can only be used in this database. Otherwise, DODS throws an exception.

A DO has getTransaction() method that returns its own transaction if has one, or returns null otherwise.

Status of DOs

The status of a DO can be checked with the following methods:
* isDeleted()
Returnstrueif the object is deleted in the transaction, andh the transaction was not yet committed.
* get_transaction()
Returnstransaction to which the DO belongsto. If the DO doesnot have atransaction, NULL isreturned.
* isLoaded()
Returnstrueif DO's datais loaded from database (DO is not empty), otherwise false.
* isReadOnly()
Return trueif the data for this DO has been marked read-only, otherwise false.
* isVirgin()
Returnstrue for aDO that is created virgin, and hasn't been commited.
* isDirty()

Returnstrue if this object has been modified (needs to be updated to the database).

Creating DOs

If arow isread from the database (or from the cache) and the DO is created in memory using method with
atransaction parameter, the DO is cached in the transaction's DO cache, if exists.
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If arow isread from the database (or from the cache) and the DO is created in memory using method
without a transaction parameter, the DO is not cached in the transaction DO cache. Thisway, DODS can
not guarantee that if the same row isread again, the same DO will be returned from the transaction cache
(it would always be a different DO instance in memory) and data could be inconsistent (because already
changed in the database).

In new DODS are added new methods for memory creation of DOs for an existing database row
(createExisting), for creating new DOs (createVirgin) and DO constructors that support transaction
parameter. The DOML attribute DirtyDOs defines whether the old ("dirty") methods (methods without
transaction parameter) will be generated or not. If this parameter is set to "Compatible”, "dirty" methods
will be generated (as before), if set to "Deprecate”, "dirty" methods will be generated as deprecated, and
if set to "Omit", "dirty" methods will not be generated at all.

Only for methods that support multi databases are not added new methods with transaction parameter
because the transaction contains the information about the database, so the methods with the transaction
parameter work only with transaction's database.

Using DOs

A DO that belongs to a transaction can be used together with DOs that belong to no transaction
(setXXX(DOyyyy)).

A DO that belongs to no transaction can be used together with DOs that belong to a transaction.

Save and Delete Operations in Transactions

A DO that belongs to a transaction can only be saved into / deleted in its own transaction. Otherwise,
DODS throws an exception. Even if the DO is saved /deleted without a transaction parameter, it is saved
into / deleted in its own transaction. A DO that belongs to no transaction can be saved into / deleted in an
explicit transaction. A DO without a transaction that is saved /deleted without a transaction parameter is
saved into / deleted in an implicitly created transaction.

Sample code:

DBTransaction dbTrans = DODS. get Dat abaseManager (). creat eTransacti on();
Per sonDO personl = PersonDO. createVirgi n(dbTrans);

personl. set Fi r st name(" Per son1Nane") ;

personl. set Last name(" PersonlLast Nane");

personl. set Logi n("pl");

personl. set Password("pl");

personl. save();

Insert, Update and Delete Operations on the
Database

A DO that is newly created (insert operation) with a transaction parameter, holds its transaction
information.

A DO that is newly created (insert operation) without a transaction parameter is created in an implicit DB
transaction, but DO holds no transaction in the memory.
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If DOs are deleted with DO.delete(), they are marked as deleted (DO attribute deleted set to true). These
DOs can not be returned any more from the local transaction DO cache, and methods DO.getX XX () throw
an exception (because the DO is already deleted in the transaction).

Added new methods: unDelete() and unDelete(DBTransaction dbt). These methods undelete deleted DO
by setting DO's attribute del eted to false and inserting the DO to the database.

If the unDelete method is called after cascade delete, only the root DO is undel eted.

Added new method: undo(). This method returns DO in the state in which it had been before the last
commit, if there was any commit performed. If there was not any commit performed, DO is returned in
the "empty" state (it has no data loaded).

The use of undo() method has only sense if the DO belongs to a transaction. It this method is called for
a DO without a transaction, the method throws DataObjectException with a message indicating that an
error has occured during the undo operation.

Repeated calls of undo() method must be separated with at least one call of commit method.

Old DODS code always updated rows, making SQL Update statement that contained all columns of aDO.
This kind of operation tends to be a bit inefficient, when only a few of a dozen of columns have been
changed.

Worst case scenario is: only one column changed, yet al columns get updated.

New feature in DODS is that a DO makes update statement that only includes columns that have
been changed. For every column there is new boolean data member of <table hame>DO class:
changedColumnName. Its value represents current state of that column. If it istrue, column needs update,
otherwise it doesn't.

Methods for writing to the database (insert, update and delete) reset these values to false, while methods
for changing column value set appropriate changedColumnName to true.

All updates of the same DO (that are done one after another) are aggregated into one update. When insert,
update or delete of another DO occurs, the aggregation is finished. If AutoWrite is true, the agregated
update is performed, the DO version is increased. For AutoWrite set to false, DO remains waiting (in
transaction) for explicit write() or commit().

Sample code:

DBTr ansacti on dbTrans = DODS. get Dat abaseManager (). creat eTransacti on();
Di scDO di scl = DiscDO. createVirgin(dbTrans);
discl.setArtist("Artistl");

discl.setTitle("Disc testl");

di scl. set Genre("popl");

di scl. set Omer (personl);

di scl. setlsLi ked(fal se);

di scl.save(); personl.delete();

/*undel ete PersonDO */

personl. unbDel et e();

Queries

In new DODS are added new Query constructors that support transaction parameter. The DOML attribute
DirtyDOs defines whether the old ("dirty") constructors (constructors without transaction parameter) will
be generated or not. If this parameter is set to "Compatible", "dirty" constructors will be generated (as
before), if set to "Deprecate”, "dirty" constructors will be generated as deprecated, and if set to "Omit",
"dirty" constructors will not be generated at al.
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Querieswith atransaction create all DOs within thistransaction. Oppositely, Queries without transactions
create DOs without transactions.

Sample code:

<tabl e i d="di scRack. dat a. per son. Person" dirtyDOs="Orit" dbTabl eName="person">
<col um id="1 ogi n"" usedFor Query="true">
<type dbType="VARCHAR' javaType="String"/>
</ col um>

<col um id="| ast nane" usedFor Query="true">
<type dbType="VARCHAR' javaType="String"/>
</ col um>
</ tabl e>

Caching

A local transaction has a DO transaction cache. This cache isaHashMap.

The local transaction cache can be switched "on" or "off* in configuration file (attribute
TransactionCaches, default value is"off"). So, transactions are also able to work without local DO cache.

When the transaction starts, al caching activities whose result forms DO modifications (create, delete,
modify) must be done locally in the transaction cache. The reading activities are first done in the local
transaction DO cache. If the DO is not found there, it is searched in the DataStruct cache, and if the DO
is not find even there, it is retrieved from the database. After the transaction's commit (explained in the
next chapter), the DataStruct cache is re-synchronized and query caches are updated (with the changes
performed in the transaction).

After first transaction.write() operation, query caches can not be used in thistransaction any more (they are
not consistent with the transaction). The transaction.write() operation includes writes caused by parameter
AutoWrite when set to true.

Commit of Transactions

When transaction's commit() starts, there is acertain point in time when other transactions can start to see
changes in the database (if database does not allow dirty reads, otherwise they could see changes before
that). So, exactly at this point in time the DataStruct and Query caches would be out of synchronization
with the database.

Following the principlethat the caches alwayshaveto show the same dataasif it was accessed the database,
it should be avoided that another transaction can read or modify (add entries to the DataStruct cache)
until database commit is completed and DataStruct cache and Query caches re-synchronized with the
database (DataStructs of modified DOs replaced, simple queries re-evaluated, complex and multi-join
gueries removed).

The cache re-synchronization can only happen after the successful commit, because there could be errors
in the database during the commit and there should not be inconsistent cache after such afailure. And the
commit() can take sometime...

This problem with transaction's commit() is solved with the Global Cache (Wrapper) and the Negative
listsin the DataStruct caches.

The Global cache is a Singleton. It contains and synchronizes all applications DataStruct caches. It has
the following methods:
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* getlnstance() - static method

Returns Wrapper object if exists, otherwise createsit and returnsiit.

* registerCache(DataStructCache dc)

Registers (adds) QueryCachelmpl cache (implementation of all caches per table) to the Wrapper.
* lock() - synchronized method

Returns O if the Wrapper is already locked. If not, locks all DataStruct caches (so that they can not be
used) and query caches if needed, and returns time (in ms) when this lock expires. This way nobody can
lock Wrapper indefinitely.

« unlock() - synchronized method
Unlocks DataStruct caches (they can be used again) and query caches if needed.

The negative list is contained in every DataStruct cache. It blocks access (read and modify) of just some
parts of the caches. It contains DataStructs that are in the cache, but at the moment can not be read from
(and modified in) the cache because that DataStructs may not be consistent with the database. So, the
DataStructs that are in the negative list are not visible for read and modify methods. Since more than
one transaction can add DataStructs to the negative list, the list counts the number of times (for every
DataStruct) the DataStruct was made invisible. When the counter becomes zero, the DataStruct object is
removed from the negative list.

The transaction's commit() method uses the Wrapper and the negative lists of DataStructs caches in the
following way:

» makeQueryCacheslnvisible()

Locks al query caches (ssmple, complex and multi-join) for all classes (tables) whose DOs are modified
in transaction. QueryCaches are locked before commit to database until cache re-evaluation.

» makeQueryCachesVisible()
Unlocks Query caches.
The negative list is aso used for locking QueryCaches similarly to DataStructCache.

 After the successful executed inserts, updates and deletes of DOs, the Wrapper must be locked, so that
used DOs would be hidden for use (put in the negative lists in DataStructs caches). Due to a possible
changes of DOs, the query caches are also hidden for use.

* If the Wrapper is already locked, the method waits for Cachel ockTimeout time, Cachel ockRetries
number of times (two parameters in the application's configuration file). If even after that number of
tries with that amount of time the Wrapper stays locked, the method throws SQL Exception with the
message suggesting that the method could not wait any more and the rollback() is performed.

« |If the method managed to lock the Wrapper, it makesinvisible DOsthat were changed in the DataStructs
cache (it puts them in the DataStruct cache negative list) and makes invisible query caches. After that,
the Wrapper isunlocked and the DataStruct caches can be used again (except some cache parts- invisible
DataStructs that are in the negative lists can't be used).

* Then, the transaction is committed.

« If an exception occurred during the commit, the rollback() is performed and the used DOs are rel oaded
from the database.
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« If the database commit was successful, all objects are notified that the transaction succeeded and the
changed DOs (DataStructs) and changed cached queries are written back to the global cache (changes
arere-evaluated in queries).

» No matter the commit was successful or not, the update of negative lists must be performed. For this,
the locking of the Wrapper is again needed (DataStruct caches synchronization is needed).

* If the Wrapper had been locked before, the method must wait until it becomes unlocked, and then locks
it again, updates the negative lists (the DataStruct objects that were put to negative lists by this method
are removed from there) and makes query caches again visible. After the update of the negative lists,
the Wrapper is unlocked again.

» When atransaction is committed, the DataStruct cache is re-synchronized with the database, in all DOs
is attribute dirty set back to false, DataStruct objects are moved from data to originalData pointers,
newly created, rows/DOs are set to "existing" (can be derived because original Data was null before).

New method DO.doL ock() isadded: aDO can get locked (even if no datais changed). Thisway arow that
isnot updated at all can still be ensured that will not be changed in the database till the commit (pessimistic
locking). It gets executed against database immediately, with no regard for AutoWrite parameter.

New method DO.doTouch() isadded: aDO can get locked (evenif no datais changed). Thisway arow that
isnot updated at all can still be ensured that won't be changed in the database till the commit (pessimistic
locking). It gets executed against database immediately, with no regard for AutoWrite parameter, and
increments version.

New method DO.doCheck() isadded: it marksaDO for locking just before the commit. This provides that
this row will not be changed during the commit (optimistic locking). This type of locking is executed in
commit() method and locks DOs which were marked (for locking) and modified in this transaction.

Extended Trasaction

Prolonged transaction times, enforced by DirtyDO="0Omit" option introduced in DODS v5.1, brought in
another DB feature into our focus - database locks, and their result deadlocks.

In attempt to reduce deadlocks happening, application should honor order in tables modifications. This
DBTransaction type should help coping with the task.

Using alredy described configuration feature, you specify

Dat abaseManager . DB. <Logi cal Dat abaseNanme>. Tr ansact i onFact or y=or g. enhydr a. dods. dbt r ansact i on. Ext endedTxFact ory

and you're set to go.

Thistype hasmandatory TransactionCache, and different collection algorithm to standard i mplementation.

First attempt of using JTA API Implementation in
DODS

First version of JTA in DODS created transactions that implemented javax.transaction.xa.XAResour ce
interface. Thisinterfaceisajavamapping of theindustry standard XA interface based on the X/Open CAE
Specification (Distributed Transaction Processing: The XA Specification).
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This solution brought hierachy problems between DODS and XADataSource connections. Instead
of this implementation, new version of JTA in DODS created transactions that implemented
javax.transaction.Synchronization interface. Thisimplementation is explained in the next section.

Using XATransaction in DODS

To use JTA APl Transaction implementation in DODS (XATransaction) first step is to set
TransactionFactory parameter in app. configuration fileto " org.enhydra.dods.xa. X A TransactionFactory" :

Dat abaseManager . DB. <LdbNane>. Transacti onFactory = "org. enhydra. dods. xa. XATr ansact i onFact ory"

This parameter tell DODS to create (JTA) XATransaction instead of StandardDBTransaction. And then
in same file set additional properties requested by X ATransactionFactory:

1. XADefaultTimeout is timeout of distributed transation.
Dat abaseManager . DB. <LdbNane>. XADef aul t Ti meout = 60

2. XAUsageCase is parameter that tell DODS how to behave when application performe
commit(),rollback() or release() against X ATransaction. XATransaction are always controlled by (JTA)
UserTransaction and should never explicit perform any of this operations.

Vaues are : O(INGORE), 1(WARN), 2(WARN WITH_TRACE), 3(THROW_EXCEPTION),
4(THROW_ERROR).

Dat abaseManager . DB. <LdbNane>. XAUsageCase=0

3. Factory class of Wrapped transaction (transaction encapsulated inside XATransaction, default =
StandardDB TransactionFactory)

Dat abaseManager . DB. <LdbNanme>. XAW appedTr ansl| npl Fact ory =
"comlutris.appserver.server.sql.standard. St andar dDBTr ansact i onFact ory"

4. INDI lookup name of (JTA) UserTransaction object default = "java:comp/User Transaction”
Dat abaseManager . DB. <LdbNane>. XaUser Tr ansact i onLookupNane = "java: conp/ User Tr ansacti on"
5. INDI lookup name of (JTA) TransactionManager object

Dat abaseManager . DB. <LdbNane>. XATr ansact i onManager LookupNane = "j ava: conp/ User Tr ansacti on"

Using (JTA) UserTransaction.

To force DODS to create (JTA) UserTransaction instead (JTA) XATransaction set TransactionFactory
parameter to "X AUserTransactionFactory". EQ:

Dat abaseManager . DB. <LdbNane>. Tr ansacti onFactory =
"org. enhydr a. dods. xa. XAUser Tr ansact i onFact ory

In case of using XAUserTransactionFactory there are also one additional parameter named 'JTA Support’,
this parameter tell DODS how to handle requests for new Transactions in different JTA environment. Eg:

Dat abaseManager . DB. <LdbNane>. JTASupport = MANDATORY

Parameter values are:. MANDATORY, REQUIRED (by default), REQUIRES NEW, SUPPORTS,
NOT_SUPPORTED, NEVER.

 NOT_SUPPORTED: If the DODS transaction factory iscalled within auser transaction scope, this user
transaction is suspended during the time of the new transaction execution (transaction factory return
simple DODS transaction object defined by X AWrappedTransl mpl Factory parameter).
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REQUIRED: If the DODS transaction factory is called within a user transaction, the transaction
is created in the scope of this user transaction (transactions factory returns instance of
org.enhydra.dods.xa. X ATransaction class), else, anew user transaction is started (transactions factory
returns instance of org.enhydra.dods.xa. X AUserTransaction class).

REQUIRES NEW: DODStransaction factory will always create new user transaction. If thetransaction
constructor is called within existing user transaction, this transaction is suspended before the new one
is started and resumed when the new transaction has completed. (transactions factory returns instance
of org.enhydra.dods.xa. X AUserTransaction class).

MANDATORY: The DODS transaction factory should always be called within the scope of a user
transaction (transactions factory returnsinstance of org.enhydra.dods.xa. X ATransaction class), elsethe
DODS will throw exception.

SUPPORTS: DODS transaction factory is invoked within the caller transaction scope (transactions
factory returns instance of org.enhydra.dods.xa.XATransaction class), if the caller does not have an
associated user transaction , DODS transaction is invoked without a transaction scope (transaction
factory return simple DODS transaction object defined by X AWrappedTransl mplFactory parameter).

NEVER: The client is required to call the DODS transaction factory without any transaction context
(transaction factory return simple DODS transaction object defined by X AWrappedTransl mplFactory
parameter), if it is not the case, a exception is thrown by the DODS.

All other parameters (1-5) have same meaning like in case of XATransaction. Detail explanation of Java
Transaction APl (JTA) see reference documentation from Sun Microsystems Inc. site.

Note

All parameters described in this chapter can also be added on 'DatabaseM anager' level.

Current JTA APl Implementation in DODS

Introduction

Typical DODS application deals with Transaction and Query objects. The later type covers R of the
CRUD acronym, whiletheformer isresponsiblefor C, U & D operations. Grouping of multiple operations
together is done via explicit usage of DBTransaction objects, and that basically covers everything DODS
application hasto care about:

DBTr ansacti on dbt;
try {

dbt = DODS. get Dat abaseManager (). createTransation();
Di scQuery gry = new Di scQuery(dbt);

qry. set Quer yOaner ( person);

qry. addOrder ByArtist();

DiscDO ] arr = gry.get DOArray();

1.

dbt . commit();

} catch (Exception e) {

dbt . rol | back();

} finally {

}

dbt . rel ease();

DODS was extracted out of Enhydra Server, and for the quite same time it tended to be complete self
sufficient solution for O/R mapping. DODS has it's own connection pooling, transaction control, cache
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implementations,... Since Enhydra was stripped off of the multi-server part, and recent versions can be
plugged into various servlet containers, DODS had to follow the lead. It learned to recognize and use
DataSources, their pools also, but remained its own boss with DBTransaction control, oblivious of JTA
standard.

UserTransaction (JTA)

JTA introduces lots of features, two phase commit being the most visible, but APl usage remains rather
simple: begin an UserTransaction, get connections out of a DataSource, do work on those connections
and close them, then either commit or roll back instance of User Transaction. Transaction manager will
keep you from getting the second User Transaction active in the same thread, you cannot reuse transaction
object until beginning it again.

User Transacti on ut;
try {
ut = ((UserTransaction) new Initial Context()
.l ookup("]j ava: conp/ User Transacti on"));
Dat aSource ds = ((DataSource)new Initial Context()
.l ookup("]j ava: conp/ dat asour ce/ appl"));
Connection conn = ds. get Connection();
conn. execut eUpdat e(“ DELETE FROM TEMPTABLE") ;
1.
conn. cl ose();
ut.commt();
} catch (Exception e) {
ut.rol | back();
}

After some lessons learned on the XA path, DODS 7 introduces compatibility mode with the JTA
compliant environments:

 generate layer with dirtyDO="Compatible”’,
 usethe Transaction and Query objects like before,
» forget about DBTransaction, sinceit’s not in charge anymore, thereis

» UserTransaction to control transaction's behavior.

User Transacti on ut;
try {
ut = ((UserTransaction) new Initial Context()
.l ookup("j ava: conp/ User Tr ansacti on"));
Di scQuery gry = new Di scQuery();
gry. set Quer yOaner ( person) ;
qry. addOrder ByArtist();
DiscDO ] arr = qry.get DOArray();
1.
ut.commt();
} catch (Exception e) {
ut.rol | back();

* set parmetersin configuration file to appropriate values (explanation is following),

* behind the scenes, generated layer will keep creating transactions the old style, but set of configuration
parameters and DODS transaction factory will make things work. Mapping of active User Transaction
to DODS DBTransactions, factory will choose whether to really construct DBTransaction anew, or to
serve back one previously created.

Configuration parameters

To use JTA in DODS, the following appicatation parameters are important (in configuration file):
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JTA - must be set to true, in order to use JTA scenario in DODS.

Example:

Dat abaseManager . def aul t s. JTA=t rue

TransactionFactory - must be set to class SyncDBTransactionFactory, which provides DBTransaction
objects that are aware of JTA environment, and also obey TransactionManager.

Instances returned by this factory implement both javax.transaction.Synchronization and
DBTransaction, thus solve hierachy problem between DODS and X A DataSource connections.

Example:

Dat abaseManager . def aul t s. Transact i onFact or y=or g. enhydr a. dods. j t a. SyncDBTr ansact i onFact ory
XATransactionManager LookupName

Example:

Dat abaseManager . def aul t s. XATr ansact i onManager LookupNane="j ava: conp/ User Tr ansact i on"

ConnectionAllocator - must be set to a class that implements
com.lutris.appserver.server.sgl.ExtendedConnectionAllocator  interface, and uses DataSource
(javax.sgl.DataSource) as a connection source.

Example:

Dat abaseManager . def aul t s. Connecti onAl | ocat or="com | utris. appserver.server. sql . dat asour ce. Dat aSour ceConnect i

DisableConnectionPool - must be set to true if parameter ConnectionAllocator is set
to value com.lutris.appserver.server.sgl.datasource.DataSourceConnectionAllocator or to value
com.lutris.appserver.server.sgl.datasour ce.S mpleDataSour ceConnectionAll ocator .

Example:

Dat abaseManager . DB. <Logi cal Dat abaseNane>. Connect i on. Di sabl eConnect i onPool =t r ue
ClassName - must be set to JTAObjectldAllocator implementation of ObjectldAllocator interface.

Example:

Dat abaseManager . DB. <Logi cal Dat abaseNanme>. Obj ect | d. Cl assNane=or g. enhydr a. dods. j t a. JTAObj ect | dAl | ocat or

ConnectionFactory - a the moment, it is set to
com.lutris.appserver.server.sgl.DataSourceDBConnectionFactory class.

Example:

Dat abaseManager . DB. <Logi cal Dat abaseNane>. Connect i on. Connecti onFact ory="com |l utris. appserver.server.sql.data

DataSourceName - must beto JINDI name (in "jndi:<dataSourceName>" formath ) of externally defined
DataSource that can be used by DODS to establish connection to database.

Example:

Dat abaseManager . DB. <Logi cal Dat abaseNane>. Connect i on. Dat aSour ceNane="j ndi : j ava: conp/
dat asour ce/ di scRackdb"

XAWrappedTransimplFactory - this parameter is optiona. It defines factory class of wrapped
transaction (transaction encapsulated inside UserTransaction). If not defined, the default value is
SandardDBTransactionFactory).
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Example:

Dat abaseManager . def aul t s. XAW appedTr ansl npl Fact or y="or g. enhydr a. dods. dbt ransacti on. Ext endedTxFact ory"

References

» JTA Specification [http://java.sun.com/products/jtalttp://www.objectweb.org]
» A Java Open Transaction Manager - JOTM [http://jotm.objectweb.org/]

» Enhydra XAPool project [http://xapool.experlog.con/]
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Chapter 25. Mass Modifications

DODS's duality
A problem

DODS gives you the option to choose how you want to modify rows of table in database. Obvious one
isto use instances of generated DO classes:

SonmeDOCl ass sgDO = SonmeDOCI ass. cr eat eExi sti ng(oid);
sgDO. del ete();

Other option is QueryBuilder, which may be used to build not only select queries, but update or delete
statements, asin:

Quer yBui | der gb = get Quer yBui | der For G ass(" SoneDOCl ass") ;

gb. set Del et eQuery();

gb. addWer ed ause("oi d", Integer. parselnt(enunmpi d), QueryBuil der. EQUAL);
gb. execut eUpdat e() ;

There could be a situation where you may want to touch many rows at once. First approach must be
encompassed by loop which would iterate value of oid, thus producing many separate SQL statements.
Thisisn't efficient at all, and it gets slower as number of rows raises.

Second approach, using QueryBuilder produces one SQL statement, and executes much faster. But:
Cache implementation in DODS includes caching DataStructs and queries for table globally, and caching

DO objectsin transaction. Both caches are implemented in generated classes only, so using QueryBuilder
won't touch caches.

Warning

Direct use of QueryBuilder is NOT recommended, since it doesn't affect any of the caches, and
your application may work erroneously.

Generated classes

A solution

New optionsin. doni file are massUpdates and massDeletes. They're implemented as boolean attributes
of doml and table tags. Default values are false.

When turned on new options alow you to build datalayer including two classes xxxUpdate and xxxDel ete.
These classes provide you QueryBuilder speed in massive update operations, while maintaining caches
(both global and transactions) valid.
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Classes xxxUpdate and xxxDelete have constructor that takes xxxQuery as parameter. This instance of
guery builds WHERE clause of a statement, while sstCOLUMN methods provide contents of SET part.

xxxQuery query = new xxxQuery(dbt);

query. set Quer yCOLUVN_NAME( val ue) ;

xxxUpdat e update = new xxxUpdat e(query);

updat e. set ANOTHER_COLUMN( anot her _col unm_val ue) ;
updat e. save();

dbt . commit();

In order to keep caches valid, global query caches (for affected table) are cleared, because we cannot
compute their consistency without all DataStructs. DataStructs in global cache and DO objects in
transaction caches are removed (for delete) or emptied (they will be loaded as with lazy load feature, for
update). When using true (default value) for IncrementVersions entries in cache are removed also. Only
SelectOlds parameter gives the cache enough information (list of Olds) to precisely update its contents.

New . conf parameter SelectOids introduced at DatabaseManager, LogicalDatabase, and table level,
specifieswhether therewould be additional sel ect statement executed to collect oidsthat would be affected
by mass modification. Default value for SelectOids is false, and usua override method is applied too
(table level overrides database which in turn overrides manager's value). If parameter ist r ue, before
actually executing massive modifications sel ect statement will be run to collect list of Old's. Thisis
then used to update cachefor listed DataStructsDOs only. Otherwise (SelectOidsisf al se), al instances
of xxxDataStruct/xxxDO will be updated.

Both xxxUpdate and xxxDelete have method set Sel ect O ds(bool ean) for developer to prevent
configuration parameter SelectOids effects. If certain mass modification will affect many rows, developer
may choose to prevent collecting oids, so even if administrator sets parameter to true, application doesn't
lose on its speed.

xxxQuery query = new xxxQuery(dbt);
query. set Quer yCOLUVN_NAME( val ue) ;

xxxDel et e del ete = new xxxDel ete(query);
del et e. set Sel ect O ds(fal se);

del ete. save();

dbt . commit();
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Chapter 26. Using database generated
Identity columns in DODS

In 6.5-1 and prior version, DODS explicitly use self-generated (by DODS framework) values for object
identification (OID), and usesit asbase valuesfor al primary and foreign keys columnsin whole database.
Although this mechanism have advantage in simplicity and easy of use, in case that we have database
that is totally dedicated to DODS application(s) and built "form the ground", but they introduces some
very strong constraints in case when we have aready existing database or we need to use same database
simultaneously from DODS and non-DODS application(s).

Since version 6.6.1 DODS have capabilities to use database generated identity (identity, auto-generated,
serial .. name depends on DB vendor) values as base for DO object identification. Because now database
engineisthe main generator of object identity, and thisvalues are used as primary and foreign key column
values this enables DODS usage in case when we have aready existing database or mix of DODS/non-
DODS application that use same database.

Towork withthis"autogenerated" values DODSrelayson JDBC driver / DB engine capabilitiestoretrieve
this values from database. According to JDBC 3.0 specification the way to work with "autogenerated
columns' is standardized on database (JDBC) driver level, but many today available jdbc drivers have
incomplete implementation of JDBC 3.0 or are not JDBC 3.0 compliant at all. So, to enable work with
"autogenerated columns' independent on JDBC driver specification level, and to support this feature on
broader range of JDBC drivers and database vendors, DODS introduces several different mechanism
implementation for retrieving autogenerated values from database.

Base for al of this "custom" implementation is DriverDependencies interface. There are severa
implementation of DriverDependencies interface and DODS in runtime decide which to use, based on
current active database driver.

Mapping between database driver and DriverDependencies implementation is placed in
DatabaseVendor configuration file (<DODS HOME>/build/conf folder) inside <Drivers> section
(DriverDependenciesClass parameter) together with other driver dependent parameters eg. (in
PostgreSQL Conf.xml):

<Drivers>
<org. postgresql.Driver>

<Dri ver Dependenci esCl ass>or g. enhydr a. dods. dependenci es. PgSgl Dependenci es</
Dri ver Dependenci esC ass>
</ org. postgresql.Driver>
</Drivers>

Default value for this parameter are:

org. enhydr a. dods. dependenci es. St andar dDr i ver Dependenci es
that implements access to autogenetrated columns trough standard JDBC 3.0 compliant way .
There are also severa other implementations:

* org.enhydra.dods.dependencies.HsglDbDependencies.java - for HSQL database/driver.

» org.enhydra.dods.dependencies.PgSgl Dependencies — for Postgers database engine.

« org.enhydra.dods.dependencies.MsjdbcDriverDependencies — for MS SQL Server2000 database and
Microsoft JDBC driver (msjdbc)
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For all details about parmeter see " DriverDependenciesClass" section in "Database Vendor and Driver
Specific Parameters." In Ch.23.

DriverDependenciesClass parameter value just maps specific implementation of DriverDependencies to
specific database driver, but to enable DODS to use this implementation in runtime we need to set "
ObjectIdAllocationSource" parameter in application configuration file to "database” eg.

Dat abaseManager . def aul t s. Obj ect | dAl | ocati onSour ce = dat abase

For al details about parmeter see " ObjectldAllocationSource” section in " New Parameters in
Configuration and DOML Files." In Ch.22.




Chapter 27. Using "OID per Table"
feature in DODS.

In 6.5-1 and prior versions, al DODS generated values for object identification (OIDs), where unique in
scope of whole database. In case when we need to insert some new values to database table, outside of
DODS (and potentially link them to some other table) or in case we need to do some "migration” from one
database model to another one, this OID uniqueness are making difficulties.

Sinceversion 6.6-1 DODS supports creating of Ol Dsthat are uniquein context of table, but distinct tables
can contains same OID values ("OID per Table").

To enable this featurein DODS, there are two important steps:

 First we need to add new column to database "objectid" table, this new column need to be called
"table name" and be some of variable length character type with length of 255 eg. (on MS SQL
Server2000)

tabl e_nane NVARCHAR( 255)

» Then we need to set "AllocationScope” parameter in application configuration file to "table" value. Eg.

Dat abaseManager . DB. <dat abaseNane>. Cbj ect | d. Al | ocati onScope = "tabl e"

After thistwo steps al newly generated OIDs (Objectld) values will be unique in scope of database table
independently of valuesin other tables.

For all details about parmeter see " AllocationScope " section in " New Parameters in Configuration and
DOML Files." In Ch.22.
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Chapter 28. Statistics

Creating statistics statements

DODS generator can create statistics statements. New element in doml STATISTICS is introduced. It
creates a histogram and associated density groups (collections) over the supplied column or set of columns
of atable or indexed view. String summary statistics are also created on statistics built on char, varchar,
varchar(max), nchar, nvarchar, nvarchar(max), text, and ntext columns. The query optimizer uses this
statistical information to choose the most efficient plan for retrieving or updating data. Up-to-date statistics
allow the optimizer to accurately assess the cost of different query plans, and choose a high-quality plan.

Attributes and subelements

id - isthe name of the statistics group to create. Statistics names must comply with therules for identifiers
and must be unique to the table or view on which they are created.

statisticsColumn - is subelement and it is the column or set of columns on which to create statistics.
Any column that can be specified as an index key can also be specified for statistics, with the following
exceptions: xml columns cannot be specified. The maximum allowabl e size of the combined column values
can exceed the 900-byte limit that isimposed on the index key value. Computed columns can be specified
only if the ARITHABORT and QUOTED_IDENTIFIER database optionsare set to ON. CL R user-defined
type columns can be specified if the type supports binary ordering. Computed columns defined as method
invocations off a user-defined type column can be specified if the methods are marked deterministic.

fullScan - Specifies that all rows in table or view should be read to gather the statistics. Specifying
FULLSCAN provides the same behavior as SAMPLE 100 PERCENT. This option cannot be used with
the SAMPLE option.

sample(sampleNo,sampleType) - Specifies that a percentage, or a specified number of rows, of the data
should beread by using random sampling to gather the statistics. Number must be aninteger. If PERCENT
is specified, number should be from 0 through 100; if ROWS is specified, number can be from 0 to the
n total rows.

noRecompute - Specifies that the Database Engine should not automatically recompute statistics. If this
option is specified, the Database Engine continues to use previously created (old) statistics, even as the
data changes. The statistics are not automatically updated and maintained by the Database Engine. This
may produce suboptimal plans.

Only the table owner can create statistics on that table. The owner of atable can create a statistics group
(collection) at any time, whether or not there is data in the table. If the AUTO_UPDATE_STATISTICS
database option is set to ON (this is the default setting) and the NORECOMPUTE clause is not
specified, the Database Enginewill automatically update any statisticsthat are manually created. CREATE
STATISTICS can be executed on an indexed view. Statistics on indexed views are used by the optimizer
only if the view is directly referenced in the query and the NOEXPAND hint is specified for the view.
Otherwise, statistics are derived from the underlying tables before the indexed view is substituted into the
guery plan. This substitution is supported only on Microsoft SQL Server 2005 Enterprise and Developer
editions.
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Chapter 29. Additional coulumns iIn
Index

Including columns in index

DODS generator can create create index statements with INCLUDE option. New subelement in doml for
index, includelndexColumn is introduced.

Include index column option enables the nonkey columns to be added to the leaf level of the nonclustered
index. The nonclustered index can be unique or nonunique. The maximum number of included nonkey
columnsis 1,023 columns; the minimum number is 1 column (for SQL server 2005).Column names cannot
be repeated in the INCLUDE list and cannot be used simultaneously as both key and nonkey columns. All
datatypes are allowed except text, ntext, and image. In DB2, INCLUDE can only be specified for indexes
that are defined with UNIQUE.
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Creating union of ResultSets.

In some cases is useful to make result set that are union of two or more distinct result sets, this case is
supported trough "UNION [ALL]" part of "SELECT" sgl statement. To support this feature of SELECT
statement, DODS introduced "addUnion(QueryBuilder, boolean all)" method in QueryBuilder class. To
avoid possibilities of loosing data integrity there are some restrictions of using "UNION [ALL]" part of
“SELECT” statement in QueryBuilder. If "addUnion(QueryBuilder, boolean al)" method of QueryBuilder
is called then that query can not be used to directly retrieve xxxDO objects from database (you can not
call runQuery() method of xxxQuery class) and only way to get some data is to allocate connection and
directly call "executeQuery(DBConnection conn)" method of QueryBuilder classto get ResultSet.

Example:

DBConnect i on conn=DODS. get Dat abaseManager () . al | ocat eConnection();
Resul t Set rs=nul | ;

try {

Quer yBui | der tenp@Bl = new QueryBui |l der (" PersonTabl el", "fir st nane, | ast nane") ;
Quer yBui | der tenmpQB2 = new QueryBuil der ("personSel f Ref","firstnane, | ast nanme");
Quer yBui | der tenp@B2 = new QueryBui |l der (" PersonTabl e2", "firstnane, | ast nane") ;

tenp@Bl. addWhere(" firstname="mark' ");
tenpQB2. addWhere(" firstname='leo" ");

t enp@B1. addUni on(tenp@B2, fal se);
rs=t enp@B1. execut eQuery(conn);
printResultSet(rs);

rs.close();

}catch (Exception ex){
ex. print StackTrace();
inally {
conn. rel ease();

}

Or Y ou can useinstance of QueryBuilder related to one or more other QueryBuilder instances (trough call
of "addUnion(QueryBuilder, boolean al)" method, as part of "WHERE" statement in another instance of
QueryBuilder.

Example:

queryl = new Tabl elQuery();
gbl = queryl. get QueryBuil der();
qbl. set Sel ect O ause( TABLEL. TABLE2O D) ;

query2 = new Tabl e2Query();

gb2 = query2. get QueryBuil der();
qb2. set Sel ect d ause( TABLE2. A D) ;
gb2. addUni on(gb1l);

query3 = new Tabl e3Query();

qb3 = query3. get QueryBuil der();

gb3. addWher el n( (new RDBCol umm( new RDBTabl e(" TABLE3"), " TABLE2A D'), qb2);
Tabl e3Query. get DOArray();
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Chapter 31. Database Configurations

This chapter provides information on connecting DODS applications to specific database types. In
general, you need to add the database configuration information to the application configuration file (e.g.,
simpleApp.conf). Configurable itemsin the code snippets that you need to specify, such as path names or
database identifier, are enclosed in brackets and italicized (for example, <path_name> or <database id>).

Driver configuration

Important DODS connectsto databases using aJDBC driver. DODS hasits own class|oader, but the JDBC
driver must be loaded by the system classloader. Therefore, it isimportant to specify the path to the JDBC
driver in your system CLASSPATH and not in the DODS application’s CLASSPATH.

A common way to specify the path to the JDBC driver isto save the driver in alib directory in the project
and define the CLASSPATH in the run script. To do this, follow these steps:

» 1 Createalib directory in the top level of your project and copy your JDBC driver to this directory.

2 Edit your application’s run file template, start.in, (in the <appName>/input directory) to place the
driver in your CLASSPATH. For example:

#

# Build up classpath.

#
CLASSPATH="../lib/idb.jar/;../lib/jta-specl_0_1.jar"
APPCP="${ DODS_LI B} ${ PS} . . / cl asses"

» 3 Build the project with ant, which will copy the run script to the directory <appName>/output. Use
this script to start your application.

Be careful to keep the right driver with your application. For example, there are multiple versions of
the Oracle JDBC driver, classes111.zip. When your application goes into production, make sure that the
project administrator knows to reference the correct driver when the database is upgraded in the future.

Using DODS with javax.sql.DataSource

DODS can use separate ConnectionAllocator implementation to support javax.sgl.DataSource as database
connections source for connection allocation (see "ConnectionAllocator" and "ConnectionFactory”
parameters reference).

In case that DODS is configured to use DataSource then connection level parameters "Url", "User" and
"Password" are sufficient. Parameters named "ClassType" and "JdbcDriver" are not mandatory (DODS
will try collect this information's directly from DataSource and internal dodsConf.xml file) but this
information's can be useful in situations when DODS don"t recognize specific driver/database.

DataSource is defined externally to DODS by some environment dependent mechanism (eg. inside
Servlet/JSP Container ..) and DODS use JNDI api to access this object. DODS references DataSource
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by name that is defined in application configuration parameter called DataSourceName (see reference for
"DataSourceName").

eg.

Dat abaseManager . DB. <dat abase_i d>. Connect i on. Dat aSour ceNane = j ndi : <Dat aSour ceNane>

Example of full configuration:

Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

"<dat abase_i d>"

Dat abases[] =
= "<dat abase_i d>"

Def aul t Dat abase
Debug = "fal se"
DB. <dat abase_i d>. Cl assType

= "<dbTypeNanme>"
<dat abase_i d>. JdbcDri ver =

DB. "<JdbcDri ver C assName>"
Dat abaseManager . DB. <dat abase_i d>. Connect i onAl | ocat or
= comlutris. appserver.server.sql .datasource. Dat aSour ceConnecti onAl | ocat or
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Connecti onFact ory

= comlutris. appserver.server. sql . Dat aSour ceDBConnect i onFact ory
Dat abaseManager . DB. <dat abase_i d>. Connect i on. Dat aSour ceNane = j ndi : <Dat aSour ceNanme>

# not used with DataSource

#  Dat abaseManager. DB. <dat abase_i d>. Connection. Ul =
"j dbc: sybase: Tds: <host nane>. sybase. com 7100"
# Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "<nanme>"
# Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "<passwor d>"
# not used with DataSource

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPool Si ze = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = "2"
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = "true"
Dat abaseManager . <dat abase_i d>. Connecti on. MaxPr epar edSt at enents = "2"

Dat abaseManager .
Dat abaseManager .

. <dat abase_i d>.
. <dat abase_i d>.

oj ect 1 d. CacheSize = 2
oj ectld.MnValue = 1

EPEPE D

Oracle

This section presents an example of an Oracle configuration, where <database id> is your database
identifier.

Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

Dat abases[] = "<dat abase_i d>"
Def aul t Dat abase = "<dat abase_i d>"
Debug = "fal se"

Dat abaseManager .
Dat abaseManager .

Dat abaseManager . DB. <dat abase_i d>. d assType = "Oracl e"
Dat abaseManager . DB. <dat abase_i d>. JdbcDriver = "oracle.jdbc.driver.O acleDriver"
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Url =
"jdbc: oracl e: thin: @server_nanme>: <port #>: <db_i nst ance>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "<user>"
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "<passwor d>"
Dat abaseManager . DB. <dat abase_i d>. Connect i on. MaxPr epar edSt at enents = 10
Dat abaseManager . DB. <dat abase_i d>. Connect i on. MaxPool Si ze = 30
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = 10000
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = fal se

DB.

DB.

The driver used here is the Oracle thin driver, and <db_instance> is the name of the Oracle database

instance.

<dat abase_i d>.
<dat abase_i d>.

oj ect 1 d. CacheSi ze =

20

bj ectld.MnValue = 1
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Thisisthe link where you can find all needed information and downloads for Oracle database:

http://www.oracle.com/products [ http://www.oracle.com/products]

Informix

This section presents an example of an Informix configuration,
identifier.

where <database id> is your database

Dat abaseManager
Dat abaseManager
Dat abaseManager
Dat abaseManager

. Dat abases[] = "<dat abase_i d>"

. Def aul t Dat abase = "<dat abase_i d>"

. Debug = "fal se"

. DB. <dat abase_i d>. Cl assType = "Inform x"

Dat abaseManager . DB. <dat abase_i d>. JdbcDriver = "cominformx.jdbc.|fxDriver"
Dat abaseManager . DB. <dat abase_i d>. Connection. Url =

jdbc:inform x-sqli://<hostnane>: <port#>: 1 NFORM XSERVER=<db_i nst ance>;

user =<user >; passwor d=<passwor d>

Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "<user>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "<passwor d>"

Dat abaseManager . DB. <dat abase_i d>. Connect i on. MaxPr epar edSt at enents = 10
Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPool Si ze = 30

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = 10000
Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = fal se

Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. CacheSi ze = 20

Dat abaseManager . DB. <dat abase_i d>. Obj ect| d. M nVal ue = 1

Thisisthe link where you can find all needed information and downloads for Informix database:

http://www-3.ibm.com/software/datal/informix/ids [http://www-3.ibm.com/software/data/informix/ids ]

Sybase

This section presents an example of a Sybase configuration, where <database id> is your database

identifier.

Dat abaseManager
Dat abaseManager
Dat abaseManager
Dat abaseManager
Dat abaseManager
Dat abaseManager

. Dat abases][ ]

= "<dat abase_i d>"

. Def aul t Dat abase = "<dat abase_i d>"

. Debug =

"true"

. DB. <dat abase_i d>. Cl assType = "Sybase"
. DB. <dat abase_i d>. JdbcDri ver = "com sybase. j dbc2.jdbc
. DB. <dat abase_i d>. Connection. Ul =
"j dbc: sybase: Tds: <host nane>. sybase. com 7100"

. SybDriver"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "<nanme>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "<passwor d>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPool Si ze = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = "true"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPr epar edSt at enents = " 2"
Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. CacheSi ze = 2

Dat abaseManager . DB. <dat abase_i d>. Obj ect| d. M nVal ue = 1

Thisisthe link where you can find all needed information and downloads for Informix database:
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http://www.sybase.com/products/databaseservers [http://www.sybase.com/products/databaseservers]

QED

QED, the Quadcap Embeddable Database. QED is a fast, small, pure Java, relational database,
implementing the SQL 92 standard, with transactions and resilient failure recovery. QED hasanovel open
source license permitting free use of QED by all and free redistribution in other open source projects.

Hm e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmemmee——e-
# Dat abase Manager Configuration

Hm e m e e e e e e e e e e e e e e e e e e e e e e e e mmm e
Dat abaseManager . Dat abases[] = "<dat abase_i d>"

Dat abaseManager . Def aul t Dat abase = "<dat abase_i d>"
Dat abaseManager . Debug = "true"

Dat abaseManager . DB. <dat abase_i d>. Cl assType = " Sybase"

Dat abaseManager . DB. <dat abase_i d>. JdbcDriver = " com quadcap. j dbc. JdbcDri ver"
Dat abaseManager . DB. <dat abase_i d>. Connection. Url =" jdbc: ged: <dat abaseFol der Pat h>"
Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "<nane>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "<passwor d>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPool Si ze = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = "true"

Dat abaseManager . DB. <dat abase_i d>. Connect i on. MaxPr epar edSt at enents = "2"

Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. CacheSi ze = 2

Dat abaseManager . DB. <dat abase_i d>. Obj ect1d. M nVal ue = 1

Where <databaseFolderPath> is path to folder that represents QED database.
Thisisthe link where you can find al needed information and downloads for Informix database:

http://www.quadcap.com/products/ged/docs/index.html  [http://www.quadcap.com/products/ged/docs/
index.html ]

MySQL
MySQL is an open source database that is lightweight and fast.

NOTE:

Prior to version 3.23, MySQL does not support transactions, and therefore does not support explicit
commit (they use autocommit by default after eny SQL command). To use MySQL versions 3.22 and
earlier, you have to make change to application configuration file. You will need to set parameter
‘ChangeAutocommit’, of logical database, to ‘fase’ (this will disable DODS to change, database
connection, autocommit property). Example:

Configuration:

This section presents an example of a MySQL configuration, where <database id> is your database
identifier.
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Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

Dat abases[] =

<d

at abase_i d>

Def aul t Dat abase = <dat abase_i d>

Debug =

R R R R R R

true
<dat abase_i d>

<dat abase_i d>.
<dat abase_i d>.
<dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.

.0 assType = Standard

Connection. User = <username>
Connecti on. Password = <passwor d>
Connecti on. MaxPool Si ze = 5
Connection. Al | ocati onTi meout =
Connection. Loggi ng = true

bj ect 1 d. CacheSi ze = 1024

oj ect1d. M nVal ue = 100
JdbcDriver = org.gjt. mm nysql.Driver
Connection. Url

10000

="j dbc: nysql : / / <host nanme>: <port #>/ <db_i nst ance>"

Dat abaseManager . DB. <dat abase_i d>. ChangeAut ocommit = "true"

Thisisthelink where you can find all needed information and downloads for MySQL database:

http://mww.mysgl.com/downl cads/index.html [http://www.mysqgl.com/downl cads/index.html ]

PostgreSQL

Note:

Although other versions are available commercialy, the Together company supports the open-source
version of PostgreSQL for the Linux operating system for use with DODS

PostgreSQL isapopular open-source database used with DODS however, DODSrequiresaspecial column
named OID in each table. However, OID is areserved word in PostgreSQL .

Fortunately, the column names used for OID and VERSION are configurable. To configure these names,
add the following lines to your application configuration file:

Dat abaseManager . oj ect | dCol utmNane = "<Col Nane_f or _Obj ect | d>"
Dat abaseManager . Ver si onCol umNane = "<Col Nane_f or _Ver si on>"

where <ColName for_Objectld> and <ColName for_Version> are the column names you want to use
instead of OID and VERSION.

Configuration example:

Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

Dat abases[] = <dat abase_i d>

Def aul t Dat abase = <dat abase_i d>

Debug = true

<dat abase_i d>. G assType = Standard

. <dat abase_i d>. Connecti on. User = <user name>
<dat abase_i d>. Connecti on. Password = <passwor d>
. <dat abase_i d>. Connecti on. MaxPool Si ze = 5

Connection. Al | ocati onTi nreout = 10000

Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

BEE88858888

. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.
. <dat abase_i d>.

Connection. Logging = true

oj ect I d. CacheSi ze = 1024

oj ect1d. M nVal ue = 100

JdbcDriver = "org. postgresql.Driver"

Connection. Ul ="jdbc: postgresql://<host>/<db_instance>"

To specify character encoding for Postgresgl you can specify the 'charSet' parameter within the connection

URL.
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Dat abaseManager . DB. exanpl e. Connection. Url =
"j dbc: postgresql ://192. 168. 1. 1/ your DbNanme?char Set =i so- 8859- 1"

Thisisthe link where you can find al needed information and downloads for PostgreSQL database:

http://www.postgresgl.org [http://www.postgresgl.org ]

InstantDB

To use an InstantDB database with an DODS application:

1. In the application configuration file <appName>/output/conf/<appName>.conf (or better, in
<appName>/input/conf/<appName>.conf.in ) set the following line:

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Url = "jdbc:idb: <propFil e>. prp"

where <propFile> isthefull pathto the database propertiesfile, and <database id>isthedatabaseidentifier
used in the configuration file.

2. In the same configuration file, identify the JDBC driver with the line;

Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver = "org. enhydra.instantdb.jdbc.idbDriver"

3. Addthepathtoidb.jar to the setting for CLASSPATH intheapplication’ srun script, in <appName>/run,
or better in . <appName>/run.in.

Thisisthe link where you can find al needed information and downloads for InstantDb database:

http://instantdb.tripod.com/ol d-site/index-9.html [http://instantdb.tripod.com/ol d-site/index-9.html ]

Mckol

To use an Mckoi sgl database with an DODS application

1. In the application configuration file <appName>/output/conf/<appName>.conf (or better, in
<appName>/input/conf/<appName>.conf.in ) set the following line:

Dat abaseManager . DB. <dat abase_i d>. Connection. Url = " jdbc: ntkoi:local://<confFilePath>"

where < confFilePath> is the full path to the database properties file, and <database id> is the database
identifier used in the configuration file.

2. In the same configuration file, identify the JDBC driver with theline;

Dat abaseManager . DB. <dat abase_i d>. JdbcDriver = " com ntkoi.JDBCDri ver"

3 Add the path to mckoidb.jar and mkjdbc.jar to the setting for CLASSPATH in the application’s run
script, in <appName>/run, or better in . <appName>/run.in.

Thisisthe link where you can find al needed information and downloads for InstantDb database:

http://mckoi.com/database [http://mckoi.com/database |
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P6SPY

DB2

P6Spy is an open source framework for applications that intercept and optionally modify database
Statements.

To use an p6Spy driver with DODS application:

1. In the application configuration file set the following line:

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Url = "<Real Dat abaseURL>"

where < confFilePath> is the full path to the database properties file, <database id> is the database
identifier used in the configuration file, and <Real DatabaseURL > is URL of your database (real database
driver URL)

2. Set p6spy jdbc driver classin samefile:

Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver = "com p6spy. engi ne. spy. P6SpyDri ver"

3 Add the path to p6spy.jar to the setting for CLASSPATH in the application’ s run script, in <appName>/
run.

4. Edit

<DODS_HOME>/ | i b- ext/spy. properties

file, there are sample setings and additional informations, and put it in some folder in your application
class path.

For more informations about p6spy there are a link where you can find all needed information and
downloads.

http://www.p6spy.com/

To use an DB2 database with an DODS application

1. In the application configuration file <appName>/output/conf/<appName>.conf (or better, in
<appName>/input/conf/<appName>.conf.in ) set the following line:

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Url = “<url>"
The <url> argument represents adata source, and indicates what type of JDBC connectivity you are using.
For DB2 Universal JDBC Type 4 Connectivity, specify a URL of the following form:

Syntax for aURL for Universal Type 4 Connectivity:

>>- +-j dbc: db2: ------ *- [/ senver--+------- +--/dat abase------------ >
+-jdbc: db2j : net: -+ '-:port-'
'-jdbc:db2j:----- '

o cdooooooocoocoooocoocco0oo00000 focoococoooooooocoocooooco0Co000 ><
| e |
Y [
'-:---property--=--val ue +-!
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For DB2 Universal JDBC Type 2 Connectivity, specify a URL of the following form:

Syntax for aURL for Universal Type 2 Connectivity:

>>-j dbc: db2: database--+----------------o-o--o B ><

| B R o
Y I
'-i---property--=--val ue--;-+-"'

The parts of the URL have the following meanings:
jdbc:db2: or jdbc:db2j: or jdbc:db2j:net:
jdbc:db2: indicates that the connection isto a server in the DB2 UDB family.

jdbc:db2j: indicates that the connection isto afor local Cloudscape access.

jdbc:db2j:net: indicates that the connection isto aremote IBM(R) Cloudscape server.

server

The domain name or | P address of the database server.

port
The TCP/IP server port number that is assigned to the database server. Thisis an integer between 0 and
65535. The default is 446.

database

The name of the database server. For a connection to aDB2 UDB for Linux, UNIX(R) and Windows(R)
server, the name is the database name.

For aconnectionto an IBM Cloudscape server, the nameisthefully-qualified name of thefilethat contains
the database. This name must be enclosed in double quotation marks (). For example:

"c:/dat abases/t est db"

property=value;
A property for the JDBC connection. For the definitions of these properties, see

http://www-3.ibm.com/software/data/db2/udb/ad/v8/javalad/rjvdsprp.htm

2 In the same configuration file, identify the JDBC driver with theline:

Dat abaseManager . DB. <dat abase_i d>. JdbcDriver = ” comibm db2.jcc. DB2Driver "

Thisisthe link where you can find all needed information and downloads for DB2 database:
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http://www-3.ibm.com/software/data/db2 [http://www-3.ibm.com/software/data/db2 ]

HSQLDB (HypersonicSQL)

HSQLDB is arelational database engine written in Java, with a JDBC driver, supporting a rich subset
of ANSI-92 SQL (BNF tree format). It offers a small (less than 160k), fast database engine which offers
both in memory and disk based tables. Embedded and server modes are avail able. Additionally, it includes
tools such as a minimal web server, in-memory query and management tools (can be run as applets) and
anumber of demonstration examples.

To use an HSQL DB database with an Enhydra application

1. In the application configuration file <appName>/output/conf/<appName>.conf (or better, in
<appName>/input/conf/<appName>.conf.in ) set the following line:

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Url = “jdbc: hsql db: hsql : // <host Nane>: <port >"

where <hostName> is the host name or IP adress of computer with runing database server, and <port> is
port where database server wait for request (default: 9001).

2. In the same configuration file, identify the JDBC driver with theline;

Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver = "org. hsql db. jdbcDriver "

3. Add the path to hsgldb.jar to the setting for CLASSPATH in the application’ srun script, in <appName>/
run, or better in . <appName>/run.in.

Thisisthe link where you can find all needed information and downloads for HSQL DB database:

http://hsgldb.sourceforge.net

Microsoft SQL Server

The exact configuration settings for connecting to MS SQL server depend on the JDBC driver you are
using. We do not recommend using the JDBC-ODBC bridge with MS SQL Server.

Thisisthe link where you can find all needed information and downloads for MSQL database:

http://www.microsoft.com/sql/default.asp [http://www.microsoft.com/sgl/default.asp ]

JTurbo JDBC driver

We certified the JTurbo 2.0 JDBC driver, and the configuration settings for this are:

# JTurbo 2.0 JDBC Driver for M5 SQL server
Dat abaseManager . Dat abases [] = "ny_db"

Dat abaseManager . Def aul t Dat abase = "ny_db"
Dat abaseManager . DB. ny_db. G assType = "MSQ"

Dat abaseManager . DB. ny_db. JdbcDri ver = "com ashna. jturbo. driver.Driver"
Dat abaseManager . DB. ny_db. Connection. Ul = "jdbc: JTurbo://<host >: <por t >/ <dbNanme>"
Dat abaseManager . DB. ny_db. Connecti on. User = "<user_nane>"

Dat abaseManager . DB. ny_db. Connecti on. Password = "<passwor d>"
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If you ae wusing another JDBC driver, you need to determine the driver
package, for the DatabaseManager.DB.my_db.JdbcDriver setting, and connection string, for
DatabaseManager.DB.my_db.Connection.Url setting.

jTDS JDBC driver

jTDS s an open source 100% pure Java (type 4) JDBC 3.0 driver for Microsoft SQL Server (6.5, 7, 2000
and 2005) and Sybase (10, 11, 12).

We certified the jTDS JDBC Driver 1.1, and the configuration settings for this are;

# jTDS JDBC Driver 1.1 for M5 SQ server
Dat abaseManager . Dat abases [] = "ny_db"
Dat abaseManager . Def aul t Dat abase = "ny_db"
Dat abaseManager . DB. ny_db. C assType = " MSQL"
Dat abaseManager . DB. ny_db. JdbcDri ver = "net.sourceforge.jtds.jdbc.Driver"
Dat abaseManager . DB. ny_db. Connecti on. Url

="jdbc:jtds: sql server://<host nane>: <port >/ <dat abaseNane>;

t ds=8. 0; | ast updat ecount =t r ue"

Dat abaseManager . DB. ny_db. Connecti on. User = "<user_nanme>"
Dat abaseManager . DB. ny_db. Connecti on. Password = "<passwor d>"

http://jtds.sourceforge.net/

MS-JDBC driver

Configuration settings example for MS-JDBC driver are:

Dat abaseManager . DB. ny_db. JdbcDri ver = "com microsoft.jdbc. sql server. SQLServerDriver"
# NOTE: substitute your server's |P address (hostnane)
# Substitute the port your DB is listening on for (default: 1433)
Dat abaseManager . DB. ny_db. Connecti on. Ur |

="j dbc: m crosoft:sql server://<host name>: <port >;

Dat abaseNane= <dat abaseNane>; Sel ect Met hod=cur sor "

Dat abaseManager . DB. ny_db. Connecti on. User = "<user_nanme>"
Dat abaseManager . DB. ny_db. Connect i on. Password = " <passwor d>"

Configuration settings example for Microsoft SQL Server 2005 JDBC Driver driver are:

Dat abaseManager . DB. ny_db. JdbcDri ver = "com microsoft. sql server.jdbc. SQLServerDriver"
# NOTE: substitute your server's |P address (hostnane)
# Substitute the port your DB is listening on for (default: 1433)
Dat abaseManager . DB. ny_db. Connecti on. Url
="j dbc: sql server://<host nane>: <port >;

Dat abaseNane= <dat abaseNane>; Sel ect Met hod=cur sor
Dat abaseManager . DB. my_db. Connecti on. User = "<user_nane>"
Dat abaseManager . DB. ny_db. Connecti on. Password = "<passwor d>"

If you ae wusing another JDBC driver, you need to determine the driver
package, for the DatabaseManager.DB.my_db.JdbcDriver setting, and connection string, for
DatabaseManager.DB.my_db.Connection.Url setting.

Connection Parameters:

SendStringParametersAsUnicode

Determines whether string parameters are sent to the SQL Server database in Unicode or in the default
character encoding of the database. True means that string parameters are sent to SQL Server in Unicode.
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False meansthat they are sent in the default encoding, which can improve performance because the server
does not need to convert Unicode characters to the default encoding. Y ou should, however, use default
encoding only if the parameter string data that you specify is consistent with the default encoding of the
database. Default value istrue.

SelectMethod

Determines whether database cursors are used for Select statements. Performance and behaviour of the
driver are affected by the SelectMethod setting. Direct-The direct method sends the complete result set
in one request to the driver. It is useful for queries that only produce a small amount of data that you
fetch completely. You should avoid using direct when executing queries that produce a large amount
of data, as the result set is cached completely on the client and constrains memory. In this mode, each
statement requires its own connection to the database. This is accomplished by "cloning” connections.
Cloned connections use the same connection properties as the original connection; however, because
transactions must occur on a single connection, auto commit maode is required. Due to this, JTA is not
supported in direct mode. In addition, some operations, such as updating an insensitive result set, are
not supported in direct mode because the driver must create a second statement internally. Exceptions
generated due to the creation of cloned statements usually return an error message similar to "Cannot start
a cloned connection while in manual transaction mode." Cursor-When the SelectMethod is set to cursor,
a server-side cursor is generated. The rows are fetched from the server in blocks. The JDBC Statement
method setFetchSize can be used to control the number of rows that are fetched per request. The cursor
method is useful for queries that produce a large amount of data, data that is too large to cache on the
client. Performance tests show that the value of setFetchSize has a serious impact on performance when
SelectMethod is set to cursor. Thereis no simple rule for determining the value that you should use. You
should experiment with different setFetchSize values to find out which value gives the best performance
for your application. The default is direct. DODS supports only cursor method.

Microsoft Access

Microsoft Accessis not atrue SQL database server; as such, it is suitable for development and testing,
but not for a production database. Access does not have a JDBC driver. However, Access does support
ODBC, and thereis a JDBC-ODBC bridge in the Sun JDK, which enables Access to work with Enhydra.

Because Access cannot read-in files containing SQL commands, you must create tables in the Access
GUI. See the Access documentation for more information. For the DiscRack example, you can also use
the Access database provided in <dods_root>/examples/DiscRack/discRack.mdb.

To use DODS with Access:
 Register the database as an ODBC data source:
« Go to Start|Settings|Control Panel and click ODBC Data Sources.
¢ Click the Add button in the dialog box that comes up.
» Select the Microsoft Access Driver in the Create New Datasource dialog box and click Finish.
e The ODBC Microsoft Access Setup dialog box appears.

* Choose a name, like discRack, for the Data Source Name. Under Database, click the Select button,
browse to the *.mdb file, select it, and click OK.

 Set connection related parameters:
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Note

Dat abaseManager . DB. <dat abase_i d>. Cl assType = "Access"
Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver = "sun.j dbc. odbc. JdbcCQdbcDri ver"
Dat abaseManager . DB. <dat abase_i d>. Connection. Url = "jdbc: odbc: <dsnNanme>"

» Set namesfor "objectid" table nameand "next" column of "objectid" table (parameters” OidTableName"
and "NextColumnName"). Thiswill caused that DODS don't use "next" when accessto "objectid” table
("next" isreserved word in "Access")

Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. O dTabl eNane="<oi dTabl eNanme>"
Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. Next Col unmNanme="<next Col urmNane>"

- or you can (have a same effect) set:
Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. Next Wt hPrefi x="true"

» Disable use of "FetchSize" in DODS - this feature are not supported by MS Access odbc driver.

Dat abaseManager . def aul t s. Def aul t Fet chSi ze=0

» Disable use of "QueryTimeout" in DODS - this feature are not supported by MS Access odbc driver.

Dat abaseManager . def aul t s. Quer yTi meout =f al se

» To avoid use of "LOWER" function in DODS created SQL statements (this function is not supported
by Access) set:

Dat abaseManager . def aul t s. Casel nsensi ti veDat abase="t rue"

e To avoid problem with inconsistency of data read/write in different transaction, use clean transaction
or use every connection (transaction) only once (disable connection pool). To force DODS to disable
connection pool set:

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxConnecti onUsages = 1

You don't have to place the JDBC driver in the application’s CLASSPATH because the ODBC/JDBC
bridgeisin the JDK and thusis already in the system’s CLASSPATH.

This section presents an example of an Access configuration, where <database id> is your database
identifier.

Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

Dat abases[] = "<database_i d>"
Def aul t Dat abase = "<dat abase_i d>"
Debug = "fal se"

Dat abaseManager . DB. <dat abase_i d>. Cl assType = "Access"

Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver = "sun.j dbc. odbc. JdbcCQdbcDri ver"
Dat abaseManager . DB. <dat abase_i d>. Connection. Url = "jdbc: odbc: <dat a_sour ce>"
Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "Adm n"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = ""

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPr epar edSt at enents = 10

Dat abaseManager . DB. <dat abase_i d>. Connect i on. MaxConnecti onUsages = 1

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPool Si ze = 30

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = 10000

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = fal se

Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. CacheSi ze = 20

Dat abaseManager . DB. <dat abase_i d>. Obj ect| d. M nVal ue = 1

Dat abaseManager .
Dat abaseManager .
Dat abaseManager .

DB. <dat abase_i d>
DB
defaul ts. QueryTi

. bj ect | d. G dTabl eNane="obj ecti d"

meout =0

. <dat abase_i d>. Obj ect | d. Next Col utmNane="next "
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Dat abaseManager . def aul t s. Def aul t Fet chSi ze=0
Dat abaseManager . def aul t s. Casel nsensi ti veDat abase="t r ue"

Thisisthelink where you can find al needed information for Microsoft Access:

http://www.microsoft.com/office/access/default.asp
Warning
FOR APPLICATION DEVELOPERS (related to application code)
1. Avoid "DIFFERENCE" clausule in SQL statements: "DIFFERENCE" is unsupported.
2. Don't use"!="in SQL expression: "!=" is not supported - use "<>"

3. Don't use "LOWER" function in SQL statements.

InterBase

InterBase® is an efficient and powerful RDBMS engine. Its vendor, Borland/Inprise, has released
InterBase version 6.0 as an open-source product. For more information and product downloads see:

http://www.interbase.com [http://www.interbase.com ]

InterClient

The JDBC driver for InterBase is called InterClient™ The InterClient system includes an all-Java thin
client, and a server-side daemon (also known as a service on Microsoft Windows NT) called InterServer.
This daemon accepts JIDBC connection requests and in turn connects to the InterBase RDBM S daemon.
The three processes (JDBC client, InterServer daemon, InterBase daemon) can run al on separate hosts,
all on the same host, or in any other combination.

InterClient is a class 3 JDBC driver in that it has a separate daemon on the server to serve JDBC
connections; however, it also matches the definition of a class 4 driver because the client component can
connect only to one DBMS back-end, InterBase.

InterClient isinstalled separately from InterBase. On Windows, InterClient is commonly installed in:

C:\Program Files\Borl and\InterCient\interclient.jar

Depending on the version of InterClient, it might instead beinstalled in:

C\Program Fi l es\InterBase Corp\InterClient\interclient.jar

Find the JAR file and append itslocation to your system CLASSPATH environment variable on the client
host where you run Java applications.

Different versions of InterClient are available.
* InterClient version 1.50x works only with JDK 1.1x
* InterClient version 1.51x works only with JDK 1.2.x

Whichever version of InterClient you use, you must use the matching version of InterServer.
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Configuration

Y ou need to configure both the dods.conf and your <application>.conf to support InterClient.

DODS configuration

You should apply the following configuration edits to dods.conf to make the Standard JDBC
database class match InterBase features. This is necessary because there is not yet a specific
com.lutris.appserver.server.sgl.interbase package in the Enhydra sources.

Dat abase. G dDbType. St andar d_JDBC= " DECI MAL(9, 0) "
Dat abase. Bi t Type. St andar d_JDBC= " SMALLI NT"

Dat abase. Ti neType. St andar d_JDBC= " DATE"

Dat abase. Ti mest anpType. St andar d_JDBC= " DATE"

Dat abase. OnCascadeDel et e. St andard_JDBC= true

Dat abase. St ri ngQuot eChar act er . St andard_JDBC= '
Dat abase. Stri ngMat ch. St andar d_JDBC= " LI KE"

Dat abase. Stri ngW | dcar d. St andard_JDBC= "%

Application configuration

This section presents an example of an Interbase configuration, where <database id> is your database
identifier.

# Dat abase Manager Configuration
# InterBase / InterCient

Dat abaseManager . Dat abases[] = "<dat abase_i d>"

Dat abaseManager . Def aul t Dat abase = "<dat abase_i d>"

Dat abaseManager . Debug = "fal se"

Dat abaseManager . DB. <dat abase_i d>. d assType = " St andard"

Dat abaseManager . DB. <dat abase_i d>. JdbcDriver = "interbase.interclient.Driver"
Dat abaseManager . DB. <dat abase_i d>. Connection. Url =

"jdbc:interbase:/ /| oopback/<path_t o_dat abase>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "sysdba"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "nast er key"

Configuration notes

The JDBC driver classisinterbase.interclient.Driver.

Server name

The general URL format for InterClient JDBC connectionsis as follows:

jdbc:interbase://servernane/ <path_t o_dat abase>

where <path _to_database> is the full path to the database file, including the name of the database (for
example, /usr/local/datalinventory.gdb).

Theservernameisthe hostnameor | P address of the server running I nterServer, the server-side daemon that
accepts JDBC connection requests. If your Enhydra application runs on the same host where InterServer
runs, you can use the special servername loopback.

Pathnames

The<path _to_database> isan absolute path to the I nterBase database file on the server where the InterBase
RDBMS server runs. InterBase does not have abstract handles to databases, like some database products
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Tip

Ports

do (for example, Oracle SIDs or BDE aliases). Y ou must specify the real path to the database. Y ou cannot
use mapped drives or NFS filesystems in this path.

Notice the literal slash character (/) following the server name. If the absolute path starts with a slash
character (/), then you should have a pair of slash characters (//) together. For example:

jdbc:interbase://servernane//usr/|ocal/datal/inventory.gdb

If the server is aWindows host, the path starts with adrive letter identifier:

jdbc:interbase://servernanme/ C./datal/inventory.gdb

If InterServer runs on adifferent host than the InterBase RDBM S server, you must specify thishost in the
path to database, with the following syntax:

jdbc:interbase://<interserver_host>/<interbase_host >: <pat h_t o_dat abase>

Slash (/) and backslash (\) characters within path names are interchangeable to InterBase; the InterBase
daemon tranglates these characters as needed to match the convention on the server platform. It is easier
to use slashes in code, however, because escape sequences are required to represent backslashesin code.

nterBase does not take a port number argument in connection strings. InterClient and InterServer always
communicate using the TCP/IP service named interserver, which defaults to port 3060. InterServer and
InterBase always communicate using the TCP/IP service named gds db , which defaults to port 3050.
These services and port numbers are registered with IANA.

Username and password

The username sysdba and its default password masterkey are used in the example configuration above, but
for security reasonsit isrecommended that you: (a) change the default sysdba password on your InterBase
server, and (b) create a non-superuser login in the InterBase password database, and use that login for
general database access.

C-JDBC

C-JDBC isadatabase cluster middieware that allows any Java application (standal one application, servlet
or EJB container, ...) to transparently access a cluster of databases through JDBC. You do not have to
modify client applications, application servers or database server software. Y ou just have to ensure that
all database accesses are performed through JDBC.

First you will need to install C-JDBC. The easiest way to install C-JDBC is to use the Java graphical
installer. A JavaVirtua Machineis of course needed in this case. Simply launch the installation program

by typing:

java -jar c-jdbc-x.y.bin-installer.jar
(Check CIDBC_HOME environment variable)

Once you have installed the C-JDBC controller, you will find the driver JAR in the drivers/ directory of
the controller installation location.
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Toinstall the C-JDBC driver, you just have to add the c-jdbc-driver.jar to the client application classpath.
This driver replaces the database native driver in the client application.

The database native driver will be used by the C-JDBC controller to access your database. Therefore, the
C-JDBC driver and controller can be seen as a proxy between your application and your database native
driver.

DODS uses C-JDBC as any standard JDBC driver.

In the application configuration file <appName>/output/conf/<appName>.conf (or better, in <appName>/
input/conf/<appName>.conf.in ) identify the JDBC driver with the line:

Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver =" or g. obj ect web. cj dbc. dri ver. Dri ver"
In the same configuration file, identify the database with the database URL .

The JDBC URL expected for the use with C-JDBC is the following:

jdbc: cjdbc://host1:portl, host2: port 2/ dat abase.

Host is the machine name (or | P address) where the C-JDBC controller is running, port is the port where
the controller is bound on this host.

At least one host must be specified but a list of comma separated hosts can be specified. If several hosts
are given, one is picked up randomly from the list. If the currently selected controller fails, another one
isautomatically picked up from thelist.

Default port number is 25322 (C-JDBC on the phone!) if omitted. Those two URL are equivalent:

"jdbc:cjdbc://|ocal host:/tpcw'
"jdbc:cjdbc://1ocal host: 25322/t pcw'

So set URL in conf file to:

Dat abaseManager . DB. <dat abase_i d>. Connection. Url =" jdbc:cjdbc://<host>: <port>"
Example:

He m e m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

# Dat abase Manager Configuration

He m e m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Dat abaseManager . Dat abases[] = "<dat abase_i d>"

Dat abaseManager . Def aul t Dat abase = "<dat abase_i d>"

Dat abaseManager . DB. <dat abase_i d>. Cl assType = " Standard"

Dat abaseManager . DB. <dat abase_i d>. JdbcDri ver = ="org. obj ect web. cj dbc. driver.Driver"
Dat abaseManager . DB. <dat abase_i d>. Connection. Ul =" jdbc:cjdbc://<host>: <port>"
Dat abaseManager . DB. <dat abase_i d>. Connecti on. User = "<nane>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Password = "<passwor d>"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. MaxPool Si ze = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Al | ocati onTi neout = "2"

Dat abaseManager . DB. <dat abase_i d>. Connecti on. Loggi ng = "true"

Dat abaseManager . DB. <dat abase_i d>. Obj ect | d. CacheSi ze = 2

Dat abaseManager . DB. <dat abase_i d>. Obj ect| d. M nVal ue = 1

Details of creating, configuring and starting C-JDBC database is out of scope of this document. All details
about these features can be found on http://c-jdbc.objectweb.org

C-JDBC isafree, open source ObjectWeb Consortium ( http://www.objectweb.org)'s project. It islicensed
under the GNU Lesser Genera Public License
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