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What'sin thetalk

 Thetalk givesashort introduction into CDB API

e A primary focusof thetalk ison how CDB API handles
persistent technology specific implementations of metadata
and user defined payload.

o |It’sessential tolook at a general CDB talk/paper at
CHEP’ 2004 to under stand the background:

— CHEPtalk:

o http://www.slac.stanford.edu/BFROOT/www/Public/Computing/Databases
[talks/Igor/Chep2004Ta k316.pdf

— CHEP paper:

o http://www.slac.stanford.edu/BFROOT/www/Public/Computing/Databases
/proceedings/ Chep2004Paper316. pdf
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Some Common Reasoning

 Persistencyisa“cursed” problem of C++
— Because of its static type system
— Persistency is“un-natural” for C++ types

— All solutions require (quite often, clumsy and hard to maintain) data
transformation (RDBMYS) or class instrumentations (OO-like)

 Theproblem isespecially acute for Conditions (and alike) applications
because of itstime evolving schema for the ser defined database
payload

An original approach
e Threemajor solutionswe have; ‘[ OF BABAR

— Get stuck with a particular technology/vendor (RDBMS, T hecurrent
Objectivity/DB, ROOT 1/0, etc.) CDB approach

— Get stuck with a set of predefined trangrent containers to be serialized
INnto many persistent technology

— Play OO design games to reach an " acceptable” compromise
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CDB API Highlights

« Thecurrent CDB API provides proper modeling of the fundamental concepts of CDB in
aform of interfaces, abstract classes, etc.

* |t doesnot exhibit any persistent technology for APl components representing metadata
(95% of all classes)

* Providesconverters (“bridges’) and factoriesto deal with technology specific user
defined objects (payload) for specific TECHNOL OGIES (Objectivity/DB OID-s, etc.).
Convertersareused to:

— Get an actual persistent object
— To store anewly created persistent object into CDB

 Providessupport for multiple persistent TECHNOLOGIESand IMPLEMENTATIONS
(for agiven TECHNOL OGY) of the abstract API

— AnIMPLEMENTATION isasort of plug-in

— Th§: Implementations must be statically linked with an applications (no dynamic loading
yet

— A choice of which oneto useisasubject for ajob’s configuration or it (the choice) is
made automatically at a presence of external stimulus (environment variables)
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More CDB API Highlights

Properly handles defaultsto answer the following questions:
— What's the default TECHNOL OGY?
— What'sthe default IMPLEMENTATION for given TECHNOLOGY ?
— What'sthe default DATABASE for given TECHNOLOGY ?
— What’sthe default VIEW for given DATABASE?

All APl components are made availableto clientsvia COUNTED SMART POINTERS
— We need pointers to handle multiple implementations (plug-ins)
— Wewant to make life of CDB API clientsabit easier

Provides userswith two waysto navigate across CDB APl components:

— A “standard’ one;
TECHNOLOGY <>IMPLEMENTATION <> DATABASE <> VIEW <> FOLDER : CONDITION <>
OBJECT
— A “shortcut” one:
CONDITION <> OBJECT
It's the most useful way to deal with the API when all defaults are known

Strict control over the placement and clustering of the user defined objects (payload).
See next slides for more details...
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CDB Concepts . Scope & Ownership Diagram
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M etadata

Client code begins

navigation by locating an ‘l’
object of thistop-level APl ~=---

object

. Technology-independent AP

I\

T | cdb > CdbEnvironment

!

H

CdbOrigin | +CdbDatabase+—> CdbPartition
I Has a dictionary of the
CdbView API implementations
Each API object maintains myView T User dgﬁ ned payload in a
a connection with its persistent technol ogy

parent object

v specific form
< CdbFolder
4 myFolder I

CdbRevision

«<———¢ CdbCondition $———>
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CdbObject
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Metadata: | mplementations

: A graph of abstract API
<implements>

D classes has the corresponding
persistent technology specific
Cdb implementations
<implements>
:; CdbOrigin . CdbDatabase . CdbPartition .
8

CdbView .

CdbFolder .
CdbRevision. CdbCondition . CdbObject
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Core packages and
interfaces

<implements>

Technology specific
CDB API
extensions

I mplementations of
API for specific
technologies

Clients

<instantiates>
‘~§‘~

That’swhere a dictionary of
">~ CDB API implementations

gets popul ated.
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3 Roles of the Cdb class

1: Thelocator would interact with an internal dictionary to find out a
top-level API object matching requested criteria. Default values mean

class Cdb { .| default object which is a subject of an application’s configuration. Note,
blic: | that the method returns a counted smart pointer onto an object of the
pubtic: Cdb class. Thisis a typedef for something like boost::shared ptr<Cdb>.

/1 Alocator of the top-level APl object

static CdbPtr i nst an'te( const char* technol ogy
const char* i npl nenation

/| Parameters of the inpl erre/nl—af‘l'b‘r—f

v
virtual const char* technol ogyNane

virtual const char* inplenentati onNane( ) const

/1 Find a database S

0,
0);

2: These two methods is the only link to an underlying

{1 persistent technology specific implementation of the

abstract API available to client applications.

0;
0;

( ) const

3: Zero database name means the default

------- database installation for the current

application.

. ¥
virtual CdbStatus findDatabase( CdbDat abasePtré& ptr,
const char* nane = 0 ) = 0O;

Hi
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Metadata: Navigation

« Therearetwo methodsto navigatein the graph:

— “standard” : afull path starting from an object of Cdb class down to
an object of CdbObject

— “shortcut” : aquick way of getting to an object of CdbObject or
storing a new object in the database

« Why the*“shortcut” isneeded?

— It appears that 95% of users do 2 very simple operations with the API:

 CASE I: find a condition object from a condition at a validity time assuming the
current configuration of the condition in the corresponding view.

o« CASE Il: create anew condition object and store it with the specified validity
interval at the specified condition.
— For them the API can be and must be very smple.

— For the rest of 5% uses:

» People prefer using “trusted-out-of-box” interactive tools to manage the database
contents! No fancy operations (like using iterators of intervals) are done
programmatically. All (well, most) of thisis utilized by the interactive tools
internally.
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Metadata: “ Standard” Navigation

CdbPtr api = Cdb::instance( “Bdb”,
CdbDat abasePtr dat abase;
api - >f i ndDat abase( dat abase,
" O0_FD_BOOT” );
CdbVi ewPt r vi ew;
dat abase->f i ndVi ew( vi ew,
“<recent>" );

CdbFol derPtr fol der;
vi ew >f i ndFol der ( fol der,
“/DAQ Trigger3/” );

CdbCondi tionPtr condition;
. folder->findCondition( condition,
“Config” );
CdbObj ect Ptr obj ect;
condi tion->findObj ect( object,

An over-simplified

example: methods  lcout << “FOUND OBJECT ADDRESS :
should return << STORED :
compl etion statuses << VALI DI TY BEG N :
of operations. << VALI DI TY END
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“Shared” );
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/'l Tech & I npl

This“ step-by-step” navigation processis
very helpful when multiple operations over
the contents of the database are to be
performed at different levels of the
containment hierarchy.

Each level is represented by a counted
“smart” pointer onto the corresponding
API object.

Each API object (but Cdb) has a parent
link back to its upper level “ context” API
object (not shown on this example).

BdbTi nme( “15- NOV-2004 16: 30: 01" ),

<< object->id () << endl
<< object->stored() << endl
<< obj ect->begin () << endl
<< obj ect - >end () << endl;
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Metadata: “ Shortcut” Navigation

CdbCondi ti onPtr
Condi tion::instance(

condition; »-

condi tion,
“/ DAQ Tri gger 3/ Config”,
“<recent>",

That’ s essentially the same sequence of
actions asit wasillustrated for the

“ standard” method on the previous
dide.

" OO0 _FD BOOT”,
“Shar ed”,
“Bdb” ) ;
.or. .. T
'/
CdbCondi tionPtr condition;
Condi tion::instance( condition,

“/ DAQ Trigger3/ Config” );

CdbQoj ect Ptr obj ect;
condi ti on->fi ndOoj ect ( object,
BdbTi me( “15- NOV-2004 16:30:01" );

11/15/2004

Though, things may ook even simple, in
case when a client would agree with
default values of other parameters.

These defaults are put into a special
configuration dictionary represented by
the CdbEnvironment class.

That’ s actually how MOST OF BABAR
CLIENTS CODE ISWRITTEN!!!
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Metadata & Payload

 Animportant question:
— How do we get from the metadata (interval) to payload (data)?
« TheCDB answer:
— Logically it's aone way road
— At atechnology-neutral level the payload exhibits some form of ID (“address’)
to reflect thisidea
« TheCDB API:

— DoesNOT really assume that metadata and payload are stored separ ately (as
separate objects, tables, etc.). It's up to a particular implementation to establish
this connection in a most efficient way for the corresponding persistent
technology to be used.

— Has provisions for technology specific APl implementations to for ce putting
new payload into a desired location to ensur e that metadata and the
corresponding payload were stored within the same unit of the data distribution
(file, table, cluster, etc.).

 Goals
— Efficient Data Distribution
— Robustness, referential integrity, etc.
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CdbObject

 It'sa“bridge’ between metadata and the actual payload
« What'sin CdbObject:

— “origina” validity interval

— “visible” vdlidity interval

— “stored” time of the payload object

— “address’ of the payload object

A pesistent technology specific persistent data object can be extracted
from CdbObject using CONVERTOR facilities supplied with the
underlying implementations of the CDB API

— It'sasort of atype-safe “cast” which would assure that the actual
persistent technology behind CdbObject matches the one expected by
the CONVERTOR. And if so then it would use information stored in
the underlying implementation of CdbObject into atechnology specific
object of the requested type.
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| mplementations of CdbODbject: Objectivity

/'l FILE: CdbBdb/ CdbBdbQ ect . hh

[/ TECHNOLOGY: “Bdb” (Cbhjectivity/DB)
#i ncl ude “CdbBase/ CdbQoj ect . hh”

cl ass CdbBdbOnj ect : public CdbObject {
publ i c:

/'l An object address
virtual std::string id( ) const { return _handle.sprintf( ); }

/'l Get to the payl oad object
ooRef (oo(bj) ref( ) const { return _ref; }

private:
ooRef (oo(bj) _ref; [/ a persistent object reference

b
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Using CONVERTOR-s: Objectivity

/[l FILE. M/Package/ MyClient.cc

/1 TECHNOLOGY: “Bdb” (Objectivity/ DB)

#i ncl ude “CdbBase/ Cdb(bj ect . hh”
#i ncl ude “CdbBdb/ CdbBdbObj ect Convert or. hh”

/'l Get to the netadata object first

CdbQnj ect Ptr obj ect;
Use this (Objectivity/DB) technology

specific conversion facility to extract a
/'l Get to the payl oad __.---"""| persistent reference onto a payload
-~ object .

ooHandl e(oooj ) oj ectH,
I f( CdbStatus::Success != Cdedbij ect Convertor::narrow objectH,
object )) {
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Storing new payload (objects)

e Two problemshere:

— How to separate a persistent technology specific payload creation from
the technology-neutral CDB API?

— How to control the placement of newly created objects?
» That’savery important aspect of adistributed database.

« CDB API answer is:

— Confine an actual object creation code into so called “FACTORIES’ of
persistent objects

e What'sthe FACTORY?

— It'sauser transient class prepared by auser. The class derives (directly
or indirectly) from a special base class supplied by CDB API in order
to implement a persistent class and persistent technology specific object
creation sequence at a suggested by CDB API location.

— Seethe next dide for more details...
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Base FACTORY

/'l FILE: CdbBase/ CdbOhj ect Fact or yBase. hh

cl ass Cdb(bj ect Fact or yBase {
pr ot ect ed:

/Il Create a new object for specified validity interval

virtual CdbStatus create( CdbCbjectPtré& obj ect,
const CdbConditionPtr& condition,
const BdbTi ne& begi n,
const BdbTi ne& end ) = 0;

b

An underlying persistent technology
implementation of the CdbCondition
class would invoke the above defined

/1l FILE CdbBase/ CdbCondi ti on. hh

cl ass F:dboondl tion: ... { “::create” method of the factory.
public:
v
virtual CdbStatus storeCbject( CdbObjectFactoryBase& factory,
const BdbTi ne& begi n,
const BdbTi ne& end ) = 0;

Hi
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Generic FACTORY

/'l FILE: CdbBase/ CdbOhj ect Factory. hh

#i ncl ude “CdbBase/ Cdb(bj ect Fact or yBase. hh”

t enpl at e< cl ass PRODUCT, /'l a type of a (persistent) product
cl ass HI NT, /'l a placenent for the product
>

cl ass CdbBObj ect Factory : public CdbObj ect FactoryBase ({
pr ot ect ed:

/Il Create a new object for specified validity interval (I MPLEMENT)

virtual CdbStatus create( CdbCbjectPtré& obj ect,
const CdbConditionPtr& condition,
const BdbTi ne& begi n,
const BdbTi ne& end );

/'l Invoke a user defined creation sequence

virtual CdbStatus doCreate( PRODUCT& pr oduct,
const HI NT& hint ) = O;

b
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|mplementing FACTORY : Objectivity

/'l FILE CdbBdb/ CdbBdbQbj ect Factory. hh

#i ncl ude “CdbBase/ CdbQnhj ect Fact ory. hh”
t ypedef CdbObj ect Factory < ooHandl e(ooCbj), ooRef Any > CdbBdbCbj ect Factory;

/1 File: CdbBdb/ CdbBdbT(hj ect Factory. hh

t enpl at e< cl ass TRANSI ENT,
cl ass PERSI STENT >
cl ass CdbBdbTObj ect Factory : public CdbBdbObj ect Factory {
public:
CdbBdbTObj ect Factory( TRANSIENT t ) : _t(t) {}
pr ot ect ed:
virtual CdbStatus doCreate( PERSI STENT& product,
ooRef Any&  hint )
{

product = new( hint ) PERSI STENT( _t );

4—”/’

return CdbSt at us:: Success; — . :
} Thisis an “ out-of-box” solution for
private: those caseswhen a trivial TRANS ENT-
TRANS| ENT  t - to-PERSSTENT conversion exists.

b
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Using the FACTORY : Objectivity

/1 FILE: My/Package/ MyClient.cc

/1 TECHNOLOGY: “Bdb” (Objecti vity/ DB)

#i ncl ude “CdbBase/ CdbCondi ti on. hh”
#i ncl ude “CdbBdb/ CdbBdbTChj ect Convert or. hh”

#i ncl ude “MyPackage/ MyTr ansi ent Cl ass. hh”
#i ncl ude “MyPackage/ MyPer si st ent C ass. hh”

/Il Get to the CdbCondition APl object first
CdbConditionPtr condition ...;
/'l Instantiate a factory for a pair of classes
MyTransientCl ass transient( ... );
CdbBdbTCObj ect Fact ory< MyTr ansi ent Cl ass,
MyPersi stentC ass > factory( transient );

/'l Store a new object (the factory wll be used)

I f( CdbStatus::Success != condition->store(oject( factory, ... ))
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Need mor e information?

o A successful attempt of using predefined transient containers (tables)
for storing user data

— http:/Iwww.d ac.stanford.edu/BFROOT /www/Public/Computing/Datab
ases/experts/docGenericNTuplesA Pl .html

« DOXYGEN generated documentation on Cdb* packages:

— http:/Iwww.d ac.stanford.edu/BFROOT /www/Public/Computing/Datab
ases/srcDocsdindex.shtml

« BaBar CVSrepository:
— http://babar-hn.dac.stanford.edu:5090/cqgi-bin/internal/cvsweb.cqi/
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