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Outline

& CDB Requirements

Please read http://it=div-fio=
|Icq. web. cern.ch/it%2DdivY% 2DfioY2IDlca/dcancio/cdb/cdb  requiremen
ts usesases.htm before this presentation, if possible.

Alse doc aboeuit; PAN at https//Hep-proj-arid-fiabric-

confiarweb: cernL.chyEP-Proj-diid=-fabric-cConlig/decuimentsypan=lisarpai
RDBMS) te replace PAN 7

Features) off PAN

What exactly: weuld be replaced ?
Motivations:
o Arguments, in faveur of PAN
¢ Arguments in| faveur of an RDBMS
¥ A concrete example
= the SWE configurationt an RDBMS, prototype

¥ Estimatien o Manpower st HimE NEES
I We goeriior ant REBEMS
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CDB Requirements: Summary.

(See hitp://it=div=fio-lca.web.cern.ch/it’2Ddivs2DfieY%2Dlca/gcancio/cdb/
cdb_requirements usesases.htm )

Content scalability A. Automated updating of configuration
Grouping of data (for re-use) information

Hierarchy. B. Datal privacy.
Inheritance (for no duplication of data) C. Inventory.
Overwriting

Data types: (basic, compound, user-defined)

\/alidation

Schema: evoelution and fields eptional/ebligatory.

Data transfiormation functions

Extensibility: (for schema), data types, functions)

Consistency.

Transactions

Rollback

HiStory,

CDB userscalability,

Abstraction

Content portability: (lhet ar CERN requirement)

Daita read acCess

Adding off new: (sulb) structures

Mediicationr PEFOMEaNEE

Softwareravailabilitysand portability (net ar CERNIFEqUIrEMENT)
USerfinterfaces

1.
2.
5.
4.
S
F
7
3.
9.
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An RDBMS to replace PAN 7?

& Current system: PAN

(Source: http://hep-proi-grid-fabric-config.web.cern.ch/hep-proj-arid-fabric-
config/slides/lisa-06112002/ Lionel Cons)

— PANI = “high-level description language to
describe system configurations”

— Wiy a new language? e fitlill reguirements

and/or Preferences:
o High-level description
¢ Avold infermation duplication
¢ DECIarative specifilcation
s Distributed administration
¥ Peoweritivalldatoen
¢ Demain neutral
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Configuration Database S

(Slide from htip://gcancio.home.cern.ch/gecancio/grid/taipei/taipei-
elfms.ppt by German)

Current system:

eDefinition of templates

eCompilation + validation B .
eCreation of XML files — Agenti
eFlat copy of XML data into RDBMS for —

all data except software package (RPM’s)

and Monitoring configuration
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PAN Templates

&® [emplate examples (see following slides)
— Jo lllustrate the fieatures of PAN
— For persons not familiar with PAN

— In particular, to see hew: configuration data
Can Be erdanised IR Nierarchy, WIith IRReritance
and specialisation (oVerwriting)

— [How: USExS can define new! Variables, fUnctions;
data tV/PES):

— ' How! data can be Validated bhefore commit™
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PAN Templates (1)

¢ Example: configuration of node “tbed007d”

object template profile tbed007d;
include pro declaratiomn profile base;

incltde pro hardware Fileserver elomnex 8001 ez;
incltde pro. type fFileserver generic.;

incitide Ietinfo thed00/7a;

tnclude [diskinto thed 0070

I hardwarze/ serialnumper = NEHA35=1 0= 1.3

I arzdwazey/ cards / mie)/ 0y Awadi™ = =1Q0=02= 2= 00-3B= 16"
¢
¢
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PAN Templates (2)

template pro_hardware_fileserver_elonex_800_ez;
“/hardware/model™ = “ez";
I...]
“/hardware/disks/_3ware_escalade/ 0/ 0/serialnumber® = "
“/hardware/disks/ 3ware_escalade/ 0/ 0/model®
="QUANTUM FIREBALLP AS20.5";
“/hardware/disks/ 3Sware escalade/ 0/ 0/capacity=20.52"GB;
“Mardware/disks/ 3ware, escalade/ 0/ 0/manufacturer:
—"QUANTUM*:
.. ]
Y hardware/disks/ _sware, escalade/ 2/ 7/seriainumber™ = =
[

"/Hardwa e/ disks/ swalre, escalade/ 2/ 7/manufacturer ="1BM";
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PAN Templates (3)

declaration template pro_declaration_functions;

Include pro_declaration_functions_general;
include pro_declaration_acl_function;

define variable MB = 1;
define variable GB' = 1024 ~ MB;
define variable 1B = 1024 ~ GB;

\/
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PAN Templates (4)

template diskinfo_tbed007d;

"hardware/disks/_3ware_escalade/_0/_0/serialnumber” =
"GWOGWF85281";

[..]
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PAN Templates (5)

template pro_type_fileserver_generic7;

""/'system/cluster/tplname"="pro_type_fiIeserver_generic7";
“/software/packages” =
value(”//pro_software_fileserver_generic7/software/packages™)

Y/software/packages = pkg_del("LSE");
“/software/packages = pkg_del("CERN-CC-LSE™);
Y/software/packages = pkg_del(*lemon-sensor-Ist):
= /Software/packades =4
i C valtue™/hardware/medel™)=="el* | |" L :] X

pkgL deltipmitee]™);

pKkgLdeltnEm=IPmIS);

JLelse 1 value (™ sefitware/PaCkades: ) 17 i

\/
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PAN Template (6)

object template pro_software_fileserver_generic7;
include pro_declaration_functions;

Include pro._software_packages_cern_redhat/_3_ release;
Include pro_software_packages. cern_redhat/_3_asis_base;
Include pro._software_packagdes cern_redhat/_ 3 Ccerncc_base;
Include pro. software. packades. cern. redhaty/. 3 quattor;

Y/seftware/packades: =pkdg. del(F*CASHIOR=-client™):
Y/seftware/packades: —pkdg. add(*CASTOR=disk server”, .7, 1.5-1" "i386/");

I
Y/seftware/packades” =reselve. pka. rep(Value/software/repositories™));

Y/seftware/repositoriest=purae. rep. list(Value/software/packages )

L/
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PAN Templates (7)

template pro_software_packages_cern_redhat7_3_release;
include pro_os_redhat7_3;
" /software/packages”=pkg_add("4Suite™);
'/'é]oftware/packages"—pkg addg"XFree86")

“/software/packagdes’: —Pkg add (" XFree86-100dpi-fonts™,
"4.2.1-13.73.23","i386"

declaration template pro_declaration_functions_general;

]
c[:lefine finction pkg_add =4

IiF (existsypackage. defiault[u_namel[0]))
else 1 Eerror “nerdefault VErSIon o Pae age +name) i

[

\/
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What we like PAN for:

®PAN allows to define data schema in an
extremely flexible way, allows fast
developments

& Many developers can work at the same
time on diffierent templates, with: minimal
Interference

¥ llemplates’ are htman: readaple, relatively
a5y, to) Understand ane tor meali: Dot at
the datarschemarlevelrand ats the data
Values level (diffficult thotigh' te find the
o)

Way ChireoughrthesRclbdersHifnet really,
rRmliawWIthrthertEmplates)
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PAN fulfillment of the Requirements :

®Requirements 1 to 22 are satisfied (14-
history partly), but

— (4) Inheritance: (include” statements)
Hierarchy: traversall is implicit, user does) not
need to explicitly, express how. to traverse the
nierarchy, but inverting the order of the
Jncluder may: have Unexpected conseduences

— ((8) Schema: fields can easily: be abused, mis-
tiseal (related  ter the fiact that ChERENS NG
~datapase sUper USER Ol cOrREINator)

— (8 Schemas fields mandatory, bl Valles Set
O~ Or 7 O T UNCdERNREAR ",
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PAN fulfillment of the Requirements
(continued):

— (18) data read access: the CDBSQL schema is a flat
copy. of (part ofi ) the XML (low: level) infermation

¢ Loss of the hierarchical information

— See for example artificial field
Y/systemy/cluster/tplhame”="pro._type. fileserver generic/" in
pro._type templates

¢ Loss| of infermation for clusters: withi nor host (i.e. ner XML file)

— Cannot use CDBSOL as InpUt fior tools where: a cluster selection
IS Fequired, for ex.

¢ Schema net normalised:
— duplicationl e infermation
= Reguiresiimplementation and maihtenance e VAIEWS
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PAN fulfillment of the Requirements
(continued):

— (18) data read access:

¢ the CDBSQL does not contain all the information
stored in the XML files (RPMs and Monitoring

Information isi missing because it represents too
much info, because not normalised)

¥ Reguirements A to) € are net satistied:

. Atltomated Updating ofF configuration
IRermation

» Datar PRVAEY,
> IRVERLOKRY,
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PAN Is nice, But:

See previous slide for reqguirements not satisfied

In particular point A: maintenance of templates is very tedious, very:
difficult to automate

Also point C: Inventory data, where to store it ? If in a separate DB, how.
to insure data consistency: ?

High PAN filexibility: can lead to guite; a disorder in how: the templates are
organised and implemented (working on ‘trust relationship” may: be nice,
but strict constraints and rules might be profitable on a longer term basis)

IHow! to link: CDB data withi data contained in other DE's (ILANDE, ...) and
keep consistency: ?

PAN isia Ianc_?uage invented C(jr)vB Vears ado) and used e template

definition only: (non-standal
—  SUpport, maintenance iIssues

Most off the applications; Use CDBESQL asi seulce o the data
CDBESOL update firom the XMIL files) takes an amount off time > 0
CDOBESOL s read-enly: can net be Used for fast Updates

Note: We hiaveralready moeved the state firoml the templates) inte, RDBMS o)
that pukpese

CDBESOL misses some; infermation (see slide 17)
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Moving to an RDBMS (ORACLE)

& \Would solve the problems listed previously, in
particulars:
— Full’ data access
— [Data easy access for' both read and update
— [Link with other DB's (amnd data consistency,)
— Data privacy,

¥ \Would allow: to filter the data that goes te the
XML files (not alltinfermation isi needeadl by, the
clients)

¥ \WoulaFproefit frrom bullt=InEXMIEFUREtHonalItY,

¥ Could profitiirems geed ORACLE stppert at
CERN} for optimisSation ISSUES), PErTOrmance
tUnIng
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ORACLE DB fulfillment of the
Requirements :

Content scalability yes

If the schema is correctly designed, CDB data does not represent so much data
Grouping| of data (for re-use) yes (see SW example)

Hierarchy yes (see SW ex.)

Inheritance (for no duplication ofi data)) yes: (see SW: ex.)

Overwriting yes (see SW ex.)

Datal types (basic, compound, user-defined) yes
Built-in typesi and tables

\/alidation yes

Stored-proecedures; and triggers

Schemag

1. evoelution : restriction o1 EasINESS for schenia evoelution (ExtENsIon| IS easies than
evolution) : +/=

2., fields; optienal/ckligatory, yes
[Data’ transfiormation flRCtiens yes
WIth VIEWS

105 Extensibility  (for schemial, datal types), fUNCLIoNS) yes
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ORACLE DB fulfillment of the
Requirements (continued):

Consistency yes

For schema and function/procedure changes, a recompilation” of all
XML files and comparison with previous version is probably a good
validation test. How to automate it ?

Transactions yes
Rollback yes

History yes
can be stored in the DB

CDB user scalability.
& CDB administrator: coordination: st nECESSAlY.
¢ CDB user: yes
&  Protection’ at table level (GRANIF option)

¥  Protection at levelloif Rewsiint a table alserpessible viarviews: (Ask:
ORACLE experts)

ADStraction:
o schemea and procediire medifications, the user need torknew: SQL
and PL/SQL, oF ask a DA terdor thie Werk
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17,
18.

19.
20).
2
225

A.
155
C.

ORACLE DB fulfillment of the
Requirements (continued):

Content portability (not a CERN requirement):

Data read access yes
(and should be done with views)

Adding of new (sub) structures yes
But again, reqguires (PL/)SOQL knowledge. Thisi point is related to peint 16

Modification performance yes
)/ c;lonbsltruction of the product (ORACLE), tuning pessible, expertise
available

Sofitware availability and pertability, (not a CERN requirement):
User interfaces yes

Automated updating off configuraticn) Information yes
[Datal privacy. yes
IAVERtory, yes
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RDBMS implementation example:
Software configuration of hosts

& Why SW' configuration ?

— It is not in CDBSQL
— [t uses grouping, hierarchy, inheritance, overwriting

& SW' configuration = definition of the set off RPM’s
to be installed on each node, knowing that
— nodes beingl part of a same cluster get the same set of
RPMFs  except specified! otherwise
— Some RPM'simay: have; te be removed depending on: the
ardWare SpeCIfications

— e version offthe RPMFSs o) be; Used may: be elther
‘hardcoded” or defined rfrom: a list off default Versions
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SW Configuration:
an RDBMS Prototype

& Prototype:
—  Not everything is implemented
¢ left out the repository information and the NCPU dependency.

¢ No user-interface implemented, but will give examples of
interesting queries

Reached essentially: correct configuration
¢ test case = tbed007d (special case, HW dependency,)

¢ Understoodl reasonsi Where correctness not reached (but: didin’t
Want ter spendmore time) (see; slide 29)

Simple schema

¢ SHlevel nierarchy:
15 Set off RPMS
2. Cluster off Sets
3. Node;specialisation
» (Can be made moere complex i requiked (fer ex. Eor a N=level
INNERITANEE)
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SW Configuration:
Table Definition (1)

®RPM’s defined by a name, a version,
an| architecture, a filename

& RPM name shared by many: RPM’s

Saaple ARPM (1D, Name)

Y Architecture shared by many: RPMIs
Siaiable ARCH (TD,Name)

= Table
RENMEAD,NameVersion, ARCH TP ARPIVITID))
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Version
ARPMDID
ARCHID
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Table content extract

H
)

NAME

ASITS Trpmt

4Suite

CASTOR-disk server
CASTOR-client
CERN=CCarcd conEigliation
CASHIOR:=-Stages
CASTOR-Tape Server
CERN=CC=3dmed
CERNSCC-ACI=ChBESErVEL
CERNECCEACIEWELSEEER:

@ W e g ey U W N

o
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Table content extract: ARCH

I_I
9

NAME
13816
noarch
1686

1586
zlElslil)inl
14816
1264
%86 64

0or IF @) (OnF (ISE(CORNIO RN
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Table content extract: RPM

NAME; VERSTON ARPMID ARCHID
ASIS rpmt-0.3.3-1-1386 0.3.3-1 1 1
4Suite-0.11-2-1386 O.11-2
CASTOR-disk server-1.5.2.1-15-1386 1.5.2.1-15
CASTOR-client-1.5.2.1-15-1386 1.5,
CASTOR-client-1.5.2.3-1-1386 1.5,
CASTOR-client-1.5.2.5-1- 1386 1.5,
CERN-CC-a¥rcd configlratiomn-1i.0-1-noarec
CASTOR-digk server—1.5.2.3 -1 -1386 1.5.
CASTOR-di gk server=—1. 5.2, 5-1 1386 1.5.

OICASTOR-stager-1.5.2. 115 13/8/6 1.5.

2
3
4
4
4
5
3
3
6

= S S I R S
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SW Configuration:
Table Definition (2)

& Set of RPM'’s (= level 1)
— Like "pro._software_packages_slc3_ *.tpl"
— Definition of a set of RPM’s, for a given OS

# Difference with templates: here only ‘add’, no ‘replace’, no
‘delete’, otherwise finall result depends on order of inclusion

of the sets. Only: one suchi case new: int CDB, which cani be
“cleaned’.

— Elag each RPIME with multr i more: thiam! Gne; VErsion Is
allewed
— Elag eachr RPIM with Usedef i default version: tor be used

¥ [able OS(ID,Name)
¥ [able SetOfRpms (1D, Name,0SID)
¥ hiableSetRpmiviapdip, SetlDyRPVITIDmultusSeder)
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Version
ARPMDID
ARCHID

SetRpmMap
ID

SetID
RPMID
Multi
useDef
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Table content extract: OS

NAME
redhat21ES
redlat 73
rhes3

slc3
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Table content extract: SetOfRpms

NAME

pro software packages cexrn ia64 slc3 quattor.tpl

pro software packages cexrn ia64 slc3 release.tpl

Pro. sSoLtware packages cern redhat2i1ES quattor. tpl

Pre. SoLtware packages cern redhat2ihS release. tpl

pPro) software packages cexrn wedhaty 38f asis base. tpil

PLe. SoLtware packages cern redhaty 3 Cernce base . tpil

PO SOEtWere pPackages cern redhaty 8 interacitiver tpil

PG SeLtwere pPackages, cern redhaty S ezl vasie . P

PGl SeltwWare Peckages cern redhaty S IIcoRl Cel. TP
Oipize] SEEtweEel Peeckage s cein rediiaizy S llCE2N Gilic o . T
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Table content extract: SetRpmMap

H
)

SETID RPMID MUILLT T USEDEF
7631
26815
7645
7612
7646
151912
2497
76018
SHAES
76210

© W © 9 o0 U & W N P
R = T e e R R SR
SfelciaNeNe © © O O
SfelciaNeNe © © O O

o
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SW Configuration:
Table Definition (3)

& Default RPM versions are stored in a map,
for each OS:

table
RPML OS DEE (ID, ARPMID, RPMID, OSID)
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RPM_OS DEF
ID

ARPMID

RPMID

OSID

RPM

ID

Name
Version
ARPMDID
ARCHID

SetRpmMap
ID

SetID
RPMID
Multi
useDef
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Table content extract:
RPM OS DEF

H
)

ARPMID RPMID QJSHED)

2 2
49 154
50 155
54 1156

52 15
53 156
38 97

54 159
5) 5 160
56 16

© W © 9 o0 U & W N P
R = T e S SR SR

o

Inrermals workshop
Mareh 8t 2005 A RIDBMS, fiorr DB 2 Veronigue Lefébure




SW Configuration:
Table Definition (4)

& Cluster SW configuration (= level 2)

— Like "pro_software_|Ixbatch_slc3.tpl’, plus the SW.
configuration data possibly found in “pro_type_=.tpl"

— Defines the list off RPM’s needed for that cluster:

& Sum off RPM’s contained in included! Sets (CSetib”)
¢ Minus possibly: some RPM’s (FARPMID)

— Possibly in function off some HW: condition; CHWID® ‘NCPU")
+ Plusi possibly: some other RPMFs (CRPMIDF, ‘multi, Usedef)
¢ Replacement off RPM's possibler = Minus fiollowed by Plus

¥ llable; ClusterOiRpms (I, Name, ©SiiD)

¥ liable ClusterRpmMap (1D, ClusterCiiRpmsibD, SetibD)
ARPMID;, RPMIID, multi, tsedef, HAWIID, NECPRU)

Inrermals workshop
Mareh 8t 2005 A RIDBMS, fiorr DB 2 Veronigue Lefébure




RPM_OS DEF
ID

ARPMID

RPMID

OSID

RPM
ID ClusterOfRpms
Name
Version
ARPMDID
ARCHID

ClusterRpmMap
ID

ClusterOfRpmsID
SetID
SetRpmMap RPMID

ID ARPMID

SetID Multi

RPMID useDef

Multi HWID

useDef NCPU

Hardware
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Table content extract:
ClusterOfRpms

NAME
pro software atljpord7.tpdl
Pro Software castoradmy .tpl
pro software castorgridiy.tpl
pro; software castorgrid slc3.tpl
PLO. SOLtWare CasorSEV. . tol
Pre) SeLEWArE CaSEoLSHVIES . TPl
PG SeLttware Castorsv, S1es. TPl
PG SOEEWaE GV . TP
OF Pe) SeitwaiEe  CIoS eV e S TPl
I 0/pEel SeitwaEe  Clvserves FEesSE s pil
I prEel SeirtwaEe divseives SlcsSh Tl
12 gige) SeEEyeias Filleseraysig ejeisisigi ol E o)l
15 9o Safeyeine Tl esgeaysia cleniaiai e gilas Eol

@
Up!
|_|
W,

1
2
3
4
5
6
7
3

SNSRI S NS N NN
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Table content extract:
ClusterRpmMap

CLUSTERID SETID RPMID ARPMID HWID USEDEE  MULTI NCPU

12 12
12 5
12 6
12 11
12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

2

12

12

12

12

12

12

Inrermals workshop
Mareh 8t 2005 A RIDBMS, fiorr DB 2 Veronigue Lefébure

O O O O O o o oo o o o
O O O O O o o o oo o o




SW Configuration:
Table Definition (5)

& Node SW configuration (= level 3)

— SW configuration found in "profile_<node>.tpl"

— Defines the list off RPMI's needed fior that node;:
» Sum off RPM's| contained in its; Cluster (“ClusterOfRpmsibDr)

+» Modified in the same way: as fior Clusters ([Delete, add,
replace=delete+add)

¥ llable NedeRpms (TD,Name,0SiD)

¥ liable NodeRpmiViap (1D, NodeRpmsib,
ClUsterOrRpmsiiD, ARPIMIID, REIVITID, matilc,
tisedels, HWID,  NECPU
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RPM

ID

Name
Version
ARPMDID
ARCHID

RPM_OS DEF

ID
ARPMID
RPMID
OSID

SetOfRpms
ID

Name
OSID

SetRpmMap
ID

SetID
RPMID
Multi
useDef

ClusterOfRpms
1D

Name
OSID

ClusterRpmMap
D
ClusterQfRpmsID
SetID

RPMID

ARPMID

Multi

useDef

HWID

NCPU

NodeRpmMap
ID

NodeRpmsID
ClusterOfRpmsID
RPMID

ARPMID

Multi

useDef

HWID

NCPU

Hardware
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Table content extract:
NodeRpms

NAME: OSID
profile 1xb0007.tpl
profile 1xb0070.tpl
profile 1Ixb0071.tpl
profile 1xb0072.tpdl
profile 1xb0073 . tpdl
profile 1xXb0074 . tpil
profile 1xb0075. tpil
protile 1xb0076 . tpdl
profile 1Xb0077 . tpi
profile’ 1X10078 . tpil
proilier 15150/07:5 . Epil
profile 1IxB0614. tpl
PO CIoeE 0101017 =P
proEile Cloed0i07/ar =pil

(OSTD neot detined Pecatise not Used yet: default REPVMEVershions not et
tised et the neode level hn ChE)
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Table content extract:
NodeRpmMap

I'D NODERPMSID  RPMID  ARPMID CLUSTERID MULTI HWID NCPU USEDEE
502 502 2.2
503 502 2284

504 502 2.2.82

5)(0)5) 502 2281

506 502 2:2:6/0

S)10)7/ 502 220,

508 S)0)2 2299

S0 5)0)2 2296

510 5)0)2

S 502

52 502

513 5002

514 502

S5 502

516 507

947 8194
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SW Configuration:
Table Definition (6)

& Hardware:

— simplified for this exercise
— NICPU ignored

Tlaple Hardware (1D, Name, Moedel)
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Table content extract:
Hardware

NAME MODETL
pro hardware cwvs elonex 600.tpl Elonex 600MHz
pro hardware cvs seil 2003 1.tpl SETIL 2/.4CGHZz
pro hardware diskarray transtec 6100 tO.tpl tO0
pro hardware eloenex 2800, tpl Eleonesx 2/. 8GHZ
pro hardware elenex 4500 PIl. tpil Elenesx 550MHzZ
proe hardware elonex 450.ctpld Elenes 550Nz

7. pre hardwere eloenex 500 tpl Bl enes: 5001z
I8t pre, hardware ellonex sangiler 2660 Pl Bl oness 2. 66EHZ
14 pirol Hardware Eileserver cogesitre 500 cOzpl c0

115 pirol Mardware Eileserwver cogesisre. 600 el izpl cil

16 prol Merrdweire SEleser Ve elloncsx A0 ea i el

iysprEol lerdweire Tl eservers ellonesx 2000 S22

34 pre) Wedwaie 1senel elleoness 260101 Epi 2500

25 gige) ncigclyeras dsieiay Senl 2400 ol St 28 4 EH 7

52 gee) neigclijeiic s Ecigelsiaiaysie Ealicad 1§00 Tl MAISIC
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SW Configuration:
Table Definition (7)

& Node:

— simplified for this exercise
Tlable Node (ID, Name, HWID, TypelD, NodeRpmsIb)

& ype:
— Also simplified here

— Shoeuld contaln references! to; configuiration fiol
other domains suchras System, Components,
MoeRItering OS

Table Ivpe (1D, Name, ClisterOrfRpmsiiD)
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RPM_OS DEF
ID

ARPMID

RPMID

OSID

Version
ARPMDID
ARCHID

Type
1D
Name

ClusterOfRpmsID

oS
ID
Name

N\

SetOfRpms ClusterOfRpms
ID 1D

Name Name
OSID OSID

ClusterRpmMap
ID
ClusterQfRpmsID
SetID
SetRpmMap RPMID

ID ARPMID

SetID Multi

RPMID useDef

Multi HWID

useDef NCPU
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Node

ID

Name

HWID
TypelD
NodeRpmsID

NodeRpmMap
ID

NodeRpmsID
ClusterOfRpmsID
RPMID

ARPMID

Multi

useDef

HWID

NCPU

Hardware




Table content extract:
Node

NAME TYPETD HWID NODERPMSID
profile 1xb0612.
profile 1xb0613.
profile 1xb0614.
profile 1xb0615.
profile 1xb0616.
profile 1xXB0617.

317 500
317 501
317 502
317 503
317 504
317 505
39 893
2. 8194
39 895
319 8196
315 31917
315 &))e)
315 899
27 900

NN NN NN

profile thed007.9.
profile thed007ad.
profile Hhed008 0k
profile Ped00Bi.
proEilie Hhed0082:
proEilie Phed0082:
proETle’ THed00BE:
proETIes CHed00Bia:

|_l
e e R N e S

o
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Table content extract:
Type

NAME CLUSTEROERPMSID
pro_ type l1xbatch sle3.tpl 24
pro_ type 1xbatchy.tpl 2.2
pro type 1xdb sle3.tpl 30
pro type 1xdb7.tpl 2°)
pro. type 1xnoeg.tpl 2.2
pro. type dbserverksS. tpl <)
prol type 1xjraildm sie3i. tpil 39
prol type Ixjrailprot slce3 . tpil 40
prol typel Ixjraltest sies . tpil 41
pPLe. type 1xbatchiIiCE2I tpi 2
prol typel Filleseiver genericy il 12
PEe EypeE IS laiEe v ol 48

|_|
v,

1
2
3
4
5
6
7
8
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List of RPMs Resolved

& \/iew ALLRPMS (RPMID, NodeRpmsID)
& Hides the query:

(SELECT SetRpmMap.rpmid,NodeRpmMap.NodeRpmsIiD FROM SetRpmMap, NodeRpmMap,
ClusterRpmMap: WHERE SetRpmMap.SetiD = ClusterRpmMap.SetlD. AND

ClusterRpmMap. ClusterOfRpmsiD =NodeRpmMap.ClusterOfRpmsib. AND

NodeRpmMap. ClusterOfRpmsiDiis Not NuIQ

MINUS (SELECT RPM.id, NedeRpmMap.NodeRpmsiD: EFROM ClusterRpmMap, RPM, NodeRpmiMap
WHERE ClusterRpmMap. ClusterOfRpmsID = NodeRpmMap.ClusterOfRpmsID:  AND
ClusterRpmMap. ARPMID =RPMLARPMID:  AND: ClusterRpmiMap.ARPMID! is not nullc  AND
ClusterRpmMap. HWID:is null )

UNION ALL (SELECT ClusterRpmMap.rpmid, NodeRpmMap.NodeRpmsiD:  FROM ClusterRpmMap,
NodeRpmMap  WIHERE CIusterRlpmMap.CIusterOprmsID = NodeRpmMap.ClusterOfRpmsib:  AND
ClusterRpmMap.rpmid is not aull™)

MINUS (SELECT RPM.id,NodeRpmiMap.-NodeRpmsiDr  EROM ClusterRpmMap, RPM|,
NodeRFmMap,Node WHERE ClusterRpmiMap. ClusterOfRpmsibD = NodeRpmiMap: ClusterOfRpmsibD
ANDrClusterRpmMap. ARPMID: = RPMARPMID:E AN ClusterRpmiMap-ARPMIDIS not aulis ANID:
ClusterRpmMap. HWIDr =Nede: HWID:  ANDrNode.NodeRPmsiD= NodeRpmiMap.:noderpmsib;)
MINUS (SELECT RPM id, NodeRpmiMap:NodeRpmsiDr  FROM RPM “NedeRpmMapr  WHERE
NodeRpmMap-ARPMID=RPM.ARPMID = ANDrNedeRpmiMap: ARPMIDNS not null

UNI}())N ALL (SELECHT rpmid,NodeRpmMap:NodeRpmsID: FROM NodeRpmMapr WHERE rpmidis not
nu

¥ Currently, takes ~0. 1" SEC PER NeSt (UErRy run fior
900" hests)

¥ DB size;: 5MB-900! hosts => 6.5MB=10000 hosts
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SW Configuration use-cases (1)

®Trivial use-cases:
— Insert a new RPM

— Add/remove/replace an RPM in a
Set/Cluster/Node

— Change defaulit version and propadate
to Set/Cluster/Node

— Creater new: Set/Cluster et RPIMS
—MeVve arnede iomipeL to pe2
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SW Configuration use-cases (2)

¥ More interesting use-cases:

. What is the list of hosts using RPM X
Version Y ?

. Where isi RPMI X included 2

. Where Is there an RPM used with a
Version different from the' default one: 2

. IS the usge; off multiple; versions off the
same RPMialliowed 7 (tise ol multiEfiag),
IR FECE MOre a Valldation procedurerthan
2 USE-Case)
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SW Configuration use-cases:
What is the list of hosts using RPM X version Y ?

select Version, Host
from allrpms more
where ARPN='"MySOL-client'

VERIS TON: HOST
450,230  profile 150774 . tpil

Takes ~0.2 sec
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SW Configuration use-cases:
Where is RPM X included ?

select Place, Version
from rpm inclusion

where name='MySOL-client'

PILACE VERSION

pro, sSoftware packages cexrn sle3 1co2 ce.tpl 4.0.20-s13

profile 1xb0771. tpl 4.0.23-0

TFakes ~0.2 sec
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SW Configuration use-cases:

Where is there an RPM used with a version different from

the default one ?
select RPMName, SetVersion, DefVersion

from defnotused

where setname=
'pro; setitware packages cern sSle3 release base.tpl'

R PVINAIVE SETVERSITON  DEFVERSTON
pPoPIE .8.1-4.4 1.8.2-13
rpm-build 22 . . 2,.3-13
610 D2 : L2.3-173
rpm-devel 2 . L 2.3-13
M P RO 2 . L 2.3-173

rakes ~48 se@
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SW Configuration use-cases:

Is the use ofi multiple versions of the same RPM allowed ?

select arpm, multi,version from allrpms_more where host = 'profile_Ixb0010.tpl’

and arpm in( select arpm from allrpms_more where host = "profile_Ixb0010.tpl" group by
arpm having count(*)>1 )

ARPM MUILLTT
ant

ant
edg-utils-system
edg-utils-system
kernel

Kkernel

kernel

kKernel-smp
kernel-smp
kernel-smp
PErFlermReEadKEY
PErI-NermReadikey
SWi@

SWi@

1
S

oornoornw

|—~N

L.cern
2.EL.cern
1L ElL.cern
L.cern
EIL.CEern
EL.cern

I\)I\JI\JI\)I\)N|
QNN O e ] o Wu

oo o0ooOoOHr P PP EPEFP,OOOO
|—L|—LI—L|—LI—*I—*l—*I—‘
1

Takes ~0.5 sec
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Moving to an RDBMS

& \Would cost int manpower (see further)

— But we already spend a non-negligible amount of
ManpowWer for:

+» Implementation, maintenance, testing of tools that parse
templates, for'automation off Updates

¢ Support of CDBSOIL andl creation) & malntenance of VIEWS

¢ Individuall template maintenance (“sed’, arepr)

¥ \Would costiin less: off some filexibility

— BUt We have spent more than 2 years defining the
CUrrent schemal,, Wer shieuld seorrreach staility,
(extension off existing schema ISf net an ISsue)

Y\ euld costin portapbility/2 WIthins @Uattor:
— BUt1SHE ar gl priGHLY, redUirement
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Configuration Database SRR

(Slide from htip://gcancio.home.cern.ch/gecancio/grid/taipei/taipei-
elfms.ppt by German)

—> Node

—» Management
Agents

—

Current system
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What exactly would be replaced ?

—> Node

—» Management
Agents

—
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User-interface for Data
Update and Read access

(See also German'’s
questions slide 70)

GUI (web?)

CDB get templates

‘sed’ PAN templates

CDB commit

Inrermals workshop
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Existing scripts:
CDBAddNode.pl
CDBMoveHost.pl
CDBRenameHost.pl
CDBRetireHost.pl
CDBChangeType.pl
CDBUpdateNetinfo.pl
CDBAddClientSeriallnfo.pl
CDBAddSeriallnfo.pl
CDBQuattorise.pl

Run a SQL query,
predefined by a DBA




Estimation of manpower and time:

. Tasks

., asksi split between Demains

. How: te execute each Task

. SKills needed per Task

 AmMoUNG OF timer needed per lask
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Estimation of manpower and time:
Tasks

Move data from PAN templates to RDBMS:
1. Schema definition
2. Data translation

Database content validation

Database; schema, VIEWS, procedures tuning for
PEFOrMance

45 Implementation off a complete user-interface
15 Ferdatal Update
2, For data read-only queries (fior Information: &t VEriication)
XMICTile creation
15 Mechanism
25 PERGrMance
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Estimation of manpower and time:
Domains

® Tasks 1 Sschema definition) and 4 (user-
interfiace) can be split between the different
domains of configuration:
Hardware (amnadl Inventory,)
Software (RPM's) + OS/kernel
Monitoring

System
Components
ARy NEW: demain that would come

v Interface PELWEENR| thie' demains: cant ber providea
PV the mean o VIEWS

¥ llasks need te be coordinated anal sUpervised
PV Al architect=Whierhas ar global View
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Estimation of manpower and time:
How to execute each lask

Move data from PAN templates to RDBMS:

1. Analysis of the current data model (use of documentation if any, else, provide
one and submit it for review/validation by the experts)

2. Requires parsing of the templates, at least in order to reproduce the data
grouping (that information is lost in CDBSQL)
Database; content validation

1 For intermediate steps of the development:

i For SW: compare results with “rpm —ga” output for each machine (SW: configuration: is
not available int CDBSQL)

2. For the rest: compare resulitsi with CDBSQL content (for Monitoring: ?)
2. When XML files available: comparisoni of their content

[Database schiema), VIEWS, Procedures tuning for pErermance

1 Keepithe u’pdate times and the xmi-file creation times below! a given
threshold, for the complete list off hosts

2 Simulate order off 5-10 times more machines fior scalability: beingl insured
5 After’ each tuning action) re-validaite data
4., Provide fieedback to persen(s) working en lask 1

Implementation; of ar complete User-interfiace
1 Should make Use only: off stored-procedures and VieEws providedi by  liasks 1
2. PErfiormance to bE Improved by liasks shifneeded

XML filercreation
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Estimation of manpower and time:
Skills needed per Task

Move data from PAN templates to RDBMS:
1. Full understanding off PAN and Configuration; data is required
2. A minimum off RDBMS (ORACLE/SQL, PL/SOL) knowledge is needed
3. Perl (for parsing)

Database; content validation

1.  Can be performed by anyone, on the basis off the specifications of
experts off Task 1

Database; schema, VIEWS, procedures tuning for performance
1. ORACLE expertise required
45 Implementation off ar complete user-interface (In language X)
i, Need a goed understandiing off the USe-Cases
2, Need knewledge o language X
XMIETile creation

15 XMIE 2R ORACLEN () knowledge

2. Understanding effthe requirements related to) the  content: amnd
oMt Ol CHENHIES
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Estimation of manpower and time:
Amount of Time needed per Task

Move data from PAN templates to RDBMS:
about 3-4 weeks per Domain = 15-20 weeks

Database content validation:
about 2 weeks

Database schema, VIEws, procedures tuning for
PErfOrMance:
apoeut 3 weeks

Implementation off a complete; User-interiace:
about 2-5f weeks per' Domain = 10-15 weeks

XML file creation:
about 2 Weeks

ljetal: aboeut 52-42) Weeks, I.e.
PELWEER ~ i Veal for 1 persen
and ~4 meRths! fior 3-5 PEFSORS
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German’s questions (1)

It /s equally: important to work towards an. architectural
description of the application(s) wrapping around. the
data model. We should not forget that we plan to replace
not only: a data model or a database backend, but a
complete set of applications and modules for
configuration management. Having an. architecture design
document Is a paramount prerequisite tor any: or the tasks
listed. i slider64. This architecture document should
provide inrormation: on: the design) or the modules
replacing our curent CoB/Pan, YAc/tUding medule
SPECITCatioNS aid. dESCHPLIORS, IFElationshlips and.
Seqguencer diagranis, Alserther detalled data mode)
description (E/R diagranis, daba UACH oINS, ELC) SHoUId DE
Palt Ot
. IherQuatter architectiirerdesign: declimeni deesf Not changed
REIthErR IS tRETGlebal sChema ™ ® apart e WhERE thier datais
stored ane oW It ISIaCCeESSEM, NOthING elserwould be
chiangeadr (Except mayiseior afiewrrestirictionsHlikerthe N=level
HIErarehyAsIimplified terar SElevelfone):
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German’s questions (2)

T'he document should provide solid answers to guestions
Including: (see following points)

2. What is the CDB-Applications interface? Via SOAP as
suggested in. p. 61 - I yes, what Is the exact API? Or will

wWe use direct SQL statemenits? Via Views, runctions? Which
OHEes?

1. See slide; 62
2. Interface: (SOAP) (te be; (re-)defined at thisi meeting 2)

3l a maximum (Iff net everything) inside the DB (Views and
Precedures)

4: More detailsitor be defined ati this meeting 2

Wihat replaiCes! ther CUl-Ent: Cabopr Comimand e RtEriace?
Wihhat-about GUILSZ How miany: GUIESS Wil tiIererber
IS datartpdates AR procidedin 4. apove
25 schemal Updates availablertools o DB admiRistration
shasess GUIsias needed
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German’s guestions (3)

. What replaces the current PAN templates holding functions?
How: can functions be edited/modified?

1. stored-procedures, constraints
2. edit of them: DB administration tool (other way: ?2)

. How: can therhierarchy: be modified? How: can. CIUSters/SuUb-
clUsters beladded ror mode Collections? How: can information
Sets (mew: HW/SW/conlig deScriptions) be: added/ moadiied?
Can, this be done by, therservice midndder 0r does e need
LO) ESCalatel thls to) al PDBA?

15 allfstandard Use-cases (Data Update/new: entries)k APl
provided (terbe Implemented)), sorusabler by: any: bedy,
depending ont priviledges
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German’'s questions (4)

How: is history implemented for both the data and data
transformation functions? How: does Oracle’s transaction
capabilities map into operations like. roll back to
yesterday: s setup or my: cluster/node?

How do we do that now: ? we have a CVS tag for the whole
configuration, what iff we want to rellf back fior ene; cluster only:?

What does ORACLE ofifer ?

We can implement our ewn histo?y MEechanism, storing It in
the DB itselfi (ex: instead of modi Yin entries, copy and
archiver old entry, leave them: available for re—useg)

7o HoWAIS el sealableranid iast generation, o XML pProfiles
dChHIEVEd, enstiing: cConmpatipilicy  With the @uattor glopdl.
SCHEmar CORVERLIORNSY

1. XML filergenerations: 2
25 dlewalischemas dicticnnany needed= \VIEW
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German’'s guestions (5)

8. What replaces the current dependency engine which
minimizes re-validation and XML regeneration?
1. dependency = table of list of nodes touched by a change

9, How. s validation ﬁropagated down) the hierarchy? (Eg.
changing a default partitioning rejected becatse of some
NOdES With too simall hard disks)

1. Criggers

10, Wiherelis the mapping between SQL tables and Unctions
anad ther global schemar 7 How s this mapping: Updated
WIIEREVES tabIES aré added/modliied/deleted?

15 mapping te be done
25 maintenance by DBA
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German’s guestions (6)

11. How are ACL's implemented? Eg. how does Oracle’s
table/row: protection mechanism. (slide 21) transiate. into
ACL’'s ror cluster, node, hardware, site settings?

~Views defined as such

How: can I protect my: data: from erroneous SQL

Statements?
~SQL statements defined by, DBA/EXpeErts, not by: the USEr:

How:will-we authenticate, s DB authentication Suiiicient?
“ORACLE eExXpert answer: ...

e resuitingrarchitectirersiouldi e evaltaied agalist O
requirerments and-UserCases, aind. slaould bErUSEd o)
WO EITOR EStiationsy Falllinghtor ProViae SUCH Gl
drCHIbECHURE doCUImER IaYy  Eaa USHIHterar Wild Growing
qo)lletcion) Of cliifietilc ce) grlzlilizlin) zlplel tiglelerSiz)lel S e g
IRteraces, GUIFS Etc.
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German’s questions (7)

Some. specific comments on the slides.

1.

15

s.15: Comments on schema. There. are validation
runctions and (User defined,) typing mechnanisms In. Pan.
For example, a string’ type can be enhanced to allow:
only: alphianumerical. chars, or (Valid) [P/Ethernet
dddresses,; or enumerations or Valid strings defined in. a
constant or [ a different datar field. (However: ow.is this
particular propleni selVed n Oracle), maybe i & Iore
elegant way.?)

It s mUCH EGSIer to) bY/-pass constralpts i PAN Eaan i ORACLE becalse everyihing
/5] GCCESSIDIE L0} EVEROAEY I PANNGOr oW, at |EGST)

Syl 6 e scheniahs Hormalsed (Quattor glonal.

SCHEma: ), and allf@Uattor 1IIodUIES [OlOW tIIS  SCHERIE:
NoLErtiial thls SChERIa IHEECES tONDENESPECIE T DY e
relational selttiem (VeSS oL HeHIIclISEd die e VIEWS
Ol GO Ol LHENSCHERIG), WITICHN GRe St SHORCUHES tLOFEIILIIES
LONHENSCHEIEN O COIVERIENGEY)

e CBSOIESCHERIENSHIOL IOIIGIISET!
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German’'s questions (8)

s.20-22: Oracle may provide some foundations which we
can use, but the reguirements need tor be measured
against our Specific architecture. (see above, eg. on
rollbacks and ACL'S)

s.25.: Including RPM's as a function: or ther hardware /s
Just anr example, and Wermay: De [t by thals mIUcH more. i
the future as seen. in Grid setups. We need to foresee a
rexible mechanism allowing for conditional I60KUPS.
1., RDBMS mieans USe of IndeXes: (POIRLErS): or each EW,
GEepPErNdEncY, WenaVe to, add a coltmn iy a: table, and

Update the: Corresponaing Views:, Maybe ORACLE eEXPerts
[HaVe ToreNaeds ... 7

OS2 ANNEIevelNHRErH taRCE SN a et WiHat WENdaVeE
HoewWadays (Lhnk O SUBSELS: O EXBATCH Used ol Allce)
[LCG), ElC).

15 Y ES DU ACENIRINXBELCINS LHE ORIy CaSE

2o s BENg eV Ed DECAUSEN L IS CaliSIng o rENOUBIEs tharn
daVatages

Inform worl G ST ST aIIOtHER SEL BIFRPIV/SIaaaEE tONXPEt CHEONES
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German’'s guestions (9)

6. s.25-51: How does the validation against the SWRep
contents work?

1. In the same way. as now.

7.  S5.52: Does the guery. change with: the number of
nierarchies? Eg. what happens i werhave nodes resulting
oIt a. Variable auUmber ot HIerarchies like we have. now.? Do
We. HaVe to) USe different gueries as a iunction ofr the
num?ber oI Hierarchies? How: camn we: Know: Wihich gUery: to
use:

S, 644 See above. (arechitecturer docUment)

S, 64 e XMIE generauion: Englhne PEHOrance aid
compatipiity ISiparamouht dRd AEEGS, to) DE dadESSEd ais
Ealiy,ds pPoSsSIPIENA e PrOCESS:

5,66 SEe . Previous polht INeE datallaSe COHLER:
Valldationr SHoUa BEraoneextiactingitine XIMIEprolilesi Sl
CONGUIELER GRNE Ok CHECKING agaliStIIVE IOEE
COIILERILS:

s AGREED!
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Timeline Proposal(s)

& Depends who is available, with which
levell of expertise regarding CDB anad
ORACLE
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