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The Extended Conditions Interface (MySQL)

The main ATLAS domains with time management:

Calibration/Alignment ; (Slow) Control; Configuration; Monitoring

CondDB 1nitially developed by BaBar using an ODBMS.
It was re-designed at CERN and later re-implemented in ORACLE

We implemented in MySQL and saw the need to extend:

It contained only BLOBS with time intervals, versions and tags.
outside of the “ATLAS Rec. Framework™ the objects were meaningless
The time behavior was not appropriate for Control, Configuration online

It did not scale with data that keeps being loaded.



The Extended Conditions Interface

Schema in DB == The CondDBtable container:

A single transient C++ class for a generalized table,
including arrays of any types as cells.

Open Source RDBMS == available on all OS+Comp.

Improved folders Version
VDET: v2 for 3, v2 fortd<T<t§, v3 fo'r t.'.(;’-:ls vl for T>t8
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Generalized Container

. Abstract Interface -> ICondDBTable

. Performance Optimized implementation based on

— Variable type STL containers
— Numerical data in binary form

— Including vectors as DB entry values

. Used 1n all DB operations
. Being extended for generic object columns
. Extend to ROOT or POOL container behavior?



Online Folders

i > [ O +_:
. Normal folder . Online Folder
- Diff versions for t, — Any update cuts the

. previous interval
— Many versions for large t

, — Single version
— Can correct for old times 5

. — Can not correct
— Versions can be tagged

. — Fast and efficient
— Can be our containers or

blobs

Calibration/Alignment DCS DAQ LOG




Asynchronous Folders (ID)

/ /0

——

. DCS one channel varies and the others do not

. Configuration/geometry/parameters

— A small number of parameters 1s changed often

— The others are kept valid

Often used for DCS, configuration,
detector description



Partitions on time (scaling)

. To scale the DB servers the DB administrator can
partition the folders in time such that ex:

— year 2004 in server atl04 DB conditions04
— year 2005 (up to June) 1n server atl05 DB conditions05-1
— year 2005 (after June) 1s 1n server atl05 DB conditions05-2

. This 1s transparent to the user since the first query 1s
always to the partition master

. Objects overlapping the partition boundaries are
replicated in both partitions.



Running for ATLAS

DCS — Detector (Slow) Control

- PVSS (SCADA) -> Conditions

T/DAQ — CDI (Interface)

— Online Information System, Messages -> Conditions
Reconstruction Framework (ATHENA)

— Conditions <-> Athena (Conversion Service)

DB Container

Conversion Service

ATLAS Sub-detector configuration and monitoring



CondDB Browser

 C++ API -> php binding -> Browser
condbBrowser o Integrated with the ATLAS NOVA database system
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The new kde based ConDB editor

Recent development by Joao Simoes.
Try iton afs:  ~aamorim/public/konddbexplorer
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kconddbexplorer

USE: cache on Host: atlobk02.cern.ch

Database: conditions ctb 2004
User: conditions
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ATLAS Test-beam operation

. Combined test-beam  (ATLAS slice test)

. Online MySQL server -> Offline MySQL server

. ~ 8.5 GBytes of database data

. 1859 Folders 1n total

. 43 Generic Containers; 1809 Online folders; 7 Online Asynch.
(References to NOVA tables)

More detains in the page:

Running successfully!

Simulation/Reconstruction: Calibration and Alignment 1s a
refinement — Not yet tested extensively
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Schema - Let the DB do its work

Folder Specific

‘tags _thl’
‘tag_id’
‘insert_t
‘tname’
tattr’
‘tdesc’

“partition_tbl_#°

ET
‘since_t’

Wt

“db_id"

‘databases_thl’

“db_id’
“dbname”

‘srvname’

‘username’

‘password’

o ag-son)_thl_

‘tag_id’

‘since_t’
till_t”

‘tag2folder_tbl’
<o

tag_id’
fid_id’
‘insert t°

‘fparent’

‘insert_t’
‘fpath’
fdesc’
“fattr’
“ddtype”
“db_id’
‘is_set’

“obj_id" s

1

‘object_key thl_head #
“obj_id”
‘since_t’

till t /

‘object_key thl #

“obj_id”
‘insert_t

‘since_t’

Wt

layer’

“db_id"

“dat_id’

“data_tbl onl # #

‘since_t
tll_t

I
"High¥oltage®
“Current’

“dat_id"

1 ‘data_tbl_tag # #

Temperature’

Voltage’

"Distance’

"Mame”

‘LongDistance’

Valid®

Temperatures_FLOAT

&
Partitio

n
Specifi

Voltages INT

"Distances DOUBLE"

‘Mames_ TEXT"

/

"LongDistances_BIGINT/

Valids_TINYINT

/

“data_thl_# #

I
“description”
“oblock’




Could 1t all be files?

Online:

— Many small objects with 1irregular

access pattern

— Distributed environment: all files should be accessible always to

all nodes.

— Event -> Index -> (logical) Calibration Files -> Files

Offline

— Data Sets associated with Calibration/Online files in Index File -
> (logical) Calibration Files -> Files

— All (small) files should be accessible always

DB effort shifted -> replica cata

og and to file server.

Bringing to the client objects (fil

e) not needed for the job.



Dealing with references

. References to external objects have to be managed very
carefully

. Any reference 1s a possible break of integrity:
“referential integrity” (even using logical file names)

. A reference to an object in a file in my laptop can be lost
just because 1t 1s stolen!

. Instead of: Investigate:

databases

— references

MDS5

Cli Data
ent folder+ MDS5 index
copy

I _E’ Local list ] 15

databases

references




Why we need a new interface

. The CondDB user interface was not intuitive

. With our extensions were had to fit in the interface

. The DB must provide centralized object description storage for
all objects associated with the external technologies: POOL,

ROOT

. CondDBTable needs to be extended and revised

. These developments are independent of MySQL and should be
implemented both in MySQL and ORACLE

. For “folders with version mechanism” was improved but still
has problems for growing number of updates.

. Tagging i1s a mess

16



Features Being Investigated

. Abstract interface: implementations in ORACLE and MY SQL

— 1nterface classes associated to specific objects ex:
FolderManager object is one particular folder

— Possible namespace

— Use exceptions plus a wrapper to access without exceptions
. Keep Hierarchical view (folders and folder sets (/../../../..))

. Extended collection view (generalized CondDBTable)

— Column types (simple, var-array, extended objects)

— A POOL or ROOT class as a column type!

— also column with variable type (from NOVA functionality)

— line restriction and column projection by the server on query
17



Extended Time behaviour

1) Online folder type: no versions, t-interval:
Cut at insertion time t, in [t ,inf[ > [t,,t,[+[t,,inf]
a) Single Object as a function of time
b) Collection with “1d” s that evolve differently

2) Offline folder including versions and tags.
Usual version time diagram with:
null object suppression +
cut at insertion time for t > last start time 1n folder (v=0)

AVOID I AVOID === AVOID
N

> time

3) Data mining folder as in 2) but with internal time
intervals per line. ex: Temperatures for 1 month.

4) Bare — time independent nature 18



Investigations on Tagging

1) Tag from head
2) Tag from tag: create a tag with the objects of another tag
3) Tag to tag: hierarchical tags that point to several other tags

4) Create tag or Re-tag to the “old” head with insertion time less
or equal to a given time (from BaBar)

version

-

~ time
5) Use a re-tag time 1nterval that only changes objects that are

contained 1n a user time interval. 09



Redesign the Interface and Investigate a
three layer approach

‘ tidb::IDatabaseManager

b\)s&( ‘Ac [ :T\:)/ta;; I:S\?ari::ble Ilr B

tidb::IFolderManager tidb::ITableManager

S |
D N‘ tidb::DatabaseManagerCommon tidb::FolderManagerCommon tidb::TableManagerCommon

tidb::DatabaseManagerMySQL tidb::DatabaseManagerOracle tidb::FolderManagerOracle tidb::FolderManagerMySQL tidb::TableManagerOracle tidb::TableManagerMySQL
1 1 1 1
I I I I
I I I I
I I I I
| V vV |
| <<persistent>> <<persistent>> |
| persisten P Table |
| P Folder |
L -
~ - -
~ ~
~ -
~ -
~ ~

These classes are
only present in the
database. They are

not available in the 20
C++ code.




. Folc

. Ta

Common points

der specific tables

o)

e data with relational nature instead of single

blob

. Storage of objects as blobs 1n cells

. Abstract interface

. MySQL and ORACLE implementations



Different Aproaches

. Focus on interface modifications - schema

. Exploit the ORACLE and MySQL optimization
separately - common RAL

. Keep “online” folders and “offline” folders — common

. Store Object descriptions for each “column’ in a
database facility — leave this to the applications

. Emphasis on storing data — emphasis on storing
references

. Exploit partioning to solve scaling problems — keep
data payload out



Interface Modifications

. OIld interface:

— All managers except IconDBManager were statless
. New interface:

— All managers are associated with the “container” ones
. Advantages:

— Simpler: less parameters in the methods

— Faster: All processing of parameters (involving db) does
not have to be repeated.

IcondDbFolder IDataAccess

FolderSet Folder » Data




ORACLE MySQL optimization

. In ORACLE:

— Use ORACLE “dblinks” to access different databases
in partitioning

— use stored procedures for folder/table creation

— USC aIray management
. In MySQL

— store object type “1d” 1n appended to column name

. RAL —avoid ODBC in MySQL ...



Data Container:

. Generalized DB Table -> Mem. Data Container or

-> Relational Ttree
-> Relatiional POOL

. The package can still be used standalone but the user
can see the DB objects in the manner that is more
friendly to him.



Work plan proposal

. Converge on the interface soon

. Have the implementation of the object type storage as
optional.

. Converge or partitioning or make 1t optional

. Have 3 implementations based on:

— MySQL — mainly us (help usefull in 1 or 2 months)
— ORACLE — mainly us (help usefull in 1 or 2 months)
— RAL - mainly CERN/IT (...)

. Evolve the container Object minimal interface such that
1s can be covered by (db),(ROOT/Tree),(POOL)



The Interface Specification Proposal

Consider TIDB can be placeholder

“Time oriented instrumental databases”



Databases, Folders and Tables

tdbiDatabaseManager

Foot Faolder is
allways available

tidb..IFolderManager

B —

i

tidb..ITableManager

tidh::DatabaseManagerCommaon

tidh::FolderManagerComman

tidb:TableManagerCommon

tidh:DatabaseManageriySsSQL tidh:DatabaseManagerQOracle tidh::FolderManagerOracle tidh:FoldertanageriyS QL tidh::TableManagerQracle tidhzTableManageriySQL
—-canmaracle:: acci;: Connection®
1 1 |
I I |
I I |
I I |
b S |
< < persistent = > < <persisiant> > |
P Folder P Table :
= __ |
/.f"
—_;_'_.-"f
xhx f___,«"

These classes are
only present in the
databasze. They are
not available in the
C++ code,




Database
Manager

tidh..IDatabaseManager

+cunnect:vuid
+oreateData asevoid
ForedteTag: TaghManager®
+credteTime Type:vaid
ForeateTypevoid
+defete Tag:void

vuid
gsostdvector<ITagManagers
+getfulderManagerifolderManager
FgetHust:const stdzstringd
+getPart:int
+getTableManageriTableManager®
FgetTagManager-iTaghManagert
FyetTime Type:Time Type
+getTineType:TineType
FgetType: Type
+getType:Type
+getUserndme:const stringd
FgetVersiun:const std:stringd
+isConnected:bou!
+~|DatabaseManager

f

tidb:DatabaseManagerCommon

-connected:bool

-dlatabase: string

—host:string

-idToTimeType:sto:map < unsignediong, TimeType >
—idToType: std:map <unsignedlong, Type =
—narneToTirmeType std::map < std::string, TimeType >
-narneToTypoe: sto: map < std:string, Type s>
-password:string

—portint

-usernarme: string

—wersion;string

#addTimeTypeToCache void
#addTypeToCache void
#checkConnected void
#checkMotConnected: void
+getDatabase: const std:stringd
+getHost:const string&
#getPassword const stringé
+getPort:int

+getTimeType TimeType
+aerTimeType: TimeType
+getType Tyjpe

+getTyvpe Type
+@etlsernarne: const std: stringé
+getversion const stolstring&

+isConnected:bool
#setConnected:void

#setversionvoid

#setConnectionAttrs:vaid

+~DatabaseManagerCornmaon

tidb::DatabaseManagerQOracle

tidb:DatabaseManagermySQL

-conr:oracle:occi: Connection®
-env.aracle::occi::Emdronment*

—mys gl MYSoL

-CreatePackage:void
~Createschemaoid

-CreateT riggers:void
+DatabaseManagerCracle
+Darabasehanageroracle
-Deleteschemavoid

~InseriData void
+tapException:void

+connect void

+createDatabase:woid

+createT ag:ITagM anager
+createTimeType: void
+createTypevoid

+deleteT ag:void

+deleteTag: wvoid

#disconnect:void
+getallTags:std:vector <ITagManagers*
+getFolderManager:IFoldertManager®

+getOracleConnection: oracle: occi:: Cannection®

+getTableManager: T ableManager™
+getTagManager:TagManager*
+~DarabaseManageroracle

+DatabaseManagerMySQL
+DatabaseManagerMysSQL
+Cannect:void

+createDatabase:woid
-createschermanvoid
+createTag:(TagM anager™
+createTimeType: woid
+CreateType:void

+deleteTag woid

+deleteTag: woid

+0etAllTags: stovector<ITagManager>™
+getFolderManager: IFolderManager
+getTableManagerITableManager*
+getTagManager: ITagManager”
+~DatabhaseManagerMy50L




Folder Manager

old FolderSet
concept

b iFolderManager

+oredtefulderifolderManager

Foredte Table TableManager®
+defeteFulder:void

+odefete Tallevoid

+getDescrption:cunst strngd
+getfulderManager: iFolderlda na ger®
FgetfulderManagers: vectur<iFolderManager =
+getPath:cunst stringd
FgetTableManager:iTable Manager:
+getTabfelManagers: vector<1Ta blelMana gers ¢
+getTagManagers:sta:vectur<ITagManager=*
FgetVersion:ounst stringd

+~|Foldertanager

tidb::FolderManagerCommon

—-datahase:const IDatabaseManageré
~description:string

-id:unsigned long
—-parent_id:unsigned long
—-path:string

—wersion:string

#FolderManagerCommaon
#getDatabhase:const IDatabaseM anagers
+getCescription:const string&
#getlD:unsigned long
#getParent|D:unsigned long
+aetPath:const string&
+getyersion:canst string &
+~FolderManagerComimaon

tidb::FolderManagerOracle

—Conn;oracle; occiConnection®

tidb:FolderManageriMySQOL

+FolderManagerQracle

+createFolder:IFoldert anager®
+createT able: TableManager™
+deleteFolder:woid

+deleteT able;woid

+getFolderManager: IFolderManager™
+getFoldertanagers vectar<IFoldertManager >
+aetTableManager: ITableManager”
+getTahleManagers:vector<ITableManagers*
+getTagManagers: std: wvector<|TagManager=*
+~FolderManagerQracle

+FolderManagertysaL
+createFolder:IFolderM anager”

+createTable: [TableManager®
+deleteFolder:void

+deleteTahle;wvoid
+getFaldertanager:IFoldertManager®
+getFoldertanagers vector<IFoldertanager® =
+aetTableManager: TableManager®
+getTabhleManagers:vector<ITableManager>*
+detTagManagers: std: wectar<ITagManager=>
+~FoldertManagertys0L




TableManager

tidb:Type

—description: std:: string
—framework:std:: string
—id:unsigned int
—-name; std;;string

+Type 1>
+Type e
+getDescription:canst std::string
+getFramework. canst std::string
+getlD:unsigned long
+gethlame:;const sto::string&
+operator=Type&
+operator==:hool

+-~Type

tidb::Schema

-columnMames:std:wector < std::string|
-columnTypes: st wvector<Type =
-tahleMame: std::string

+5chema

+addColumn:void
+getColumniMame:const std: stringé
+getColumnType:const Typed
+getColumnType: const Typed
+getTableMame:const std::stringé
+~5chema

tidb::Datalterator

tidh: ITableManager

FaddRouws:void
Firrowse AR ows W ond D8 Ta brie
+browseHistory: Cond DETable®
+frowseRowsAtPuint: iCond DB Table®
+rowseRowsWithTag: i ond DB Tabie®
+ U XL vaid
+getDesoription:const stringd:
+getPathooonst stringd:

+getRuw lCund OB Ta e
+getTallescherma iCond DETakble”

+ygetTppertypes
+ygetVersionzcunst stringd
Feruerpsroid
+termporaffoiniCond DB Takie*
+ termpora ffoin:void

+getTagManagers:std:vecor<iTagManager="

types

tidb::TableManagerCommon

+Current:std:wector<int =
+goToFirstwvoid
+goTolastwoid
+hasMext:boal
+hasPrevious:bool
+nextstdvector<int >

+previous std vector<int =

tidb:DataContainer

-database: const IDatabaseManager
—description: string

—path:string

-schemaschema

. -schemaschema le — — | -type:lTableManager: typoes

Dispensahle
but wseful

old Folder and DataAccess

—wersion:string

#TahleManagerCommon

+getDescription:const stringé
+getPath:const stringé
+getType:TableManager: tyoes
+getversion: const string&
+~TableManagerComman

#getDatabase:const [DatabaseManageré

tidb:TableManagerMySQL

tidb::TableManagerQOracle

+TahleManagertysoL
+addRows:woid

+browsesllRows: 1CandDET able®
+browseHistony I(CondDET ahle®
+browseRowsatPoint: [CondDET able®
+browseRowsWithTag: ICondDBT able*
+dumpxMLvoid

+getRow: [CondDET ahble*
+getTableSchema: ICondDET able*
+query void

+temparal|oin: (CondDBET able*
+temparaljoin;woid
+~TablemManagermySOL

+TahleManagerCracle
+addRows:woid

+browsesllRows: 1CandDET able®
+browseHistony I(CondDET ahle®
+browseRowsatPoint: [CondDET able®
+browseRowsWithTag: ICondDBT able*
+dumpxMLvoid

+getRow: [CondDET ahble*
+getTableSchema: ICondDET able*
+query void

+temparal|oin: (CondDBET able*
+temparaljoin;woid
+~TableManageroracle

< <persistents >
P Table

{_ RS
Tahle in
_______ repository




Tag manager

tidb fTagManager

+ta g vuid
+ tagrvuid

+urtag:void
+urtag:void

FgetName:const stz strngd
+getVersion-const sta:stringd

+tagSna pshot: void
Frgsna pshot: void

tidb:: TaghlanagerCommon

-name:std:;string
—wersion:sta:: string

#TagManagerZomman
+aethlame:const std: string&
+getversion;canst staistring &
+~TagManagerCamman

tidb:TagManagerMySQL

tidb:TagManagerOracle

+TaghanagertySOL
+tag:void

+tag:void
+tagsnapshot;woid
+tagsnapshot woid
+untag:woid
+Untag:woid
+~TagManagertys0L

+TaghanagerOracle
+tag:woid

+tag:woid
+tagsnapshot;void
+tagsnapshot woid
+untag:vaid
+untag:vaid
+~TagManagerQracle

I |
N J |
I | |
I T [
I | (I
W W WY
< cpersistent> > <
P Row
[
Fow of a -~
Persistent T -
Tahle == =

Maote that this
relation does nat
restrict that the
rowes are all from
the same tahle




Exceptions

1idb=TIDE Exception

st exception
< <ahstract> >

-errorMessage:sto: string
-errorCode:int

+~TIDB_Exception
+getErrorMessage:const sta:stri
+aetErrorCade:int

+what:const char *
+operator=TIDB_Exception&
#eetErrorM essage;woid
#setErrorCode woid
#setErrorvoid

tidbzConnectedException

tidb:UnknownDatabaseExce...

tidb:DatabaseExistsException

tidbzUnknownUserException

tidb:TypeExistException

tidbzTypeNotExistException

tidb:NotConnectedException

tidb:zUnknownErrorException

tidb:ColumnMNotExistExcepti...

+ConnectedException
+~ConnectedException

+UnknownDatabaseException
+~UnknownDatabaseException

+DatabaseExistsException
+~DatabaseExistsExcaption

+UnknownUserException
+~UnknownUserException

+TypeExistException
+~TypeExistException

+TypehlotExistException
+~TypeNotExistException

+MotConnectedException
+~MNotConnectedException

+UnknownErrorException
+~UnknownErrorException

+ColumniotExistException
+~ColumnMotExistException




