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LCG

Infrastructure for Software Development

Specifications Development
Analysis and Design

Release

Planning

Testing

Debugging

Deployment and
Installation

Components for Software Development

General Service for Software projects

a. Provide general services needed by each project
- CVS repository, Web Site, Software Library
- Mailing Lists, Bug Reports, Collaborative Facilities

b. Provide components specific to the software phases
- Tools, Templates, Training, Examples, etc.
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SPI Services

- - LCG
CVS repository and Delivery Areas -
CVS repository Delivery areas
e A central CVS repository e The AFS and DFS deIivery
managed and available to all ?reas N
. . an area 1o Instail sortiware
projects created by projects in the
e Any project just needs to ask LCG application area
for |t and declare |tS users 2. an area where external and
L. third party software
PErMISSIONS 3. an area where software is
° Managing mirroring and installed which is provided by
backups people for evaluation within a
p project
e Users access controlled
e Tools for automatic clean up e  Pre-installed software shall be
of locks. etc in directories specifying the
! package name, the package
e Systems to browse the version and the “OS_Compiler”

repositories

A. Aimar - IT/API LCG - Software Process & Infrastructure 3




a pool - Microsoft Internet Explorer aEDmDDHEHtS

.pserver: <anoncvs>@lcgapp cerr

pool

Guery in the check-in database

Current directory: [POOL] 7 pool

File

G attributeList

fﬂ collections

Eﬂ CollectionF actong
E:i Comman

[ﬁ Data Sl

(1 Epooataloy

@ Filecatalog
[ﬁ ImplicitRootSaollections

@ wvsaLcatalon
fﬂ MySOL CollectionS
(1 aivestriList
E:i PersistencysveS
Efi. FoolReleasel

Eﬁ Feflections

Q RefectionBuilden
[ﬁ FootCollectiony

Components

cuery inthe check-in database

Current directony: [Infrastructure] / Comip

File
Eﬂ BugTrackings
Eﬂ CodeDaocumentations

Eﬂ CodingDesignConventionss

Eﬂ ConfiqurationManagement!
Eﬂ CwsOrganizatiand
Eﬂ Developmentyeb)

G nightiyBuilds:
Eﬂ Flanninghaterial!

@ Frofiling
Eﬂ ProjectPaortall

Microsoft Internek E:leurer proyided by CERN

= Z:".cern.ch'sw'lcg

J File Edit Wiew Faworites Tools  Help

J = Back + o= - | QSEarch EE;FDI::Iers ﬁHistDry |%’
I [afs/cern. ch/sw/lcg

T @ (3

e cankrib

Icg

This Folder is Online,

Select an item ko view its j

3 object(s) 6,00 K &

J File Edit Wiew Faworites Tools  Help

| \\cern.ch\dfs\projects\lcg

v @ 3

I
Efl SoftwareDocumentation! contrib
LCG
G unitTesting:
Dovenload tarball
This falder is Online. lI
SE support |3 abjeckis) |III bytes E
i
@] Done I_l_ & Inten
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SPI Services

Build systems and Software Library

LCG

* Presently the bu

ild o

servers are publicly
available, so everybody
can login using their AFS .

account

e Window 2000 and

Windows XP are

needed o

too. Currently not

available yet.

o All software needed by
more than one LCG

projects shall be

installed in common

dareas

A. Aimar - IT/API

Available for several
compilers and operating
systems

Maintained centrally with
support and help to the
user

External documentation
available

Contact with the authors if
the software is developed
iIn HEP or LCG

Distribution and pre-
installation to all LCG and
HEP users
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& Z:\.cern.ch'.swlcg external

J File Edit Mjew Favorites Tools  Help

| A Barl - =k o 20 | Iﬁ‘:n:w—l—u rll:hlﬂ.:vr ml—lirl-nvu

_/afs/cern.ch/sw/lcg/external

[N EAN p Vo N [

external

This folder is Online.

See also!

My Docurnents
My Mebwark Places

*Operating system / Machine name
RedHat 6.1 Ixbuild001 with oprofile
RedHat 6.1 Ixbuild002
RedHat 7.2 Ixbuild003
RedHat 7.2 Ixbuild004
RedHat 7.2 Ixbuild005 with oprofile
RedHat 7.3
Solaris-7 sundev

Select an item ko view its description,

B

Boosk

L
L
L
L
L

expak

MMMy SO0

i
i
i

Calk

JACE

L
L
L
L

rmysql

e
-
=
=
[}
3

TIDC

L
L

mercesC

ZppUnik

0k

mrysgH++

L
L
L

rook

L
L
L

uuid

nerces]

dowxygen

DRI

Creal

scripks

walgrind

|
Yo

edg-rls-client

Log4]

Packages

karFiles

wPykhon
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SPI Services

Bug Tracker and Project Portal

LCG

Project Portal

e The development front-end
of every project

o With all features needed,
configured and integrated
* News and Fans
Task management
Mailing lists access
Bug tracking access
Download area
» Access to the CVS repository

e Users can contact the project
or also become developers

e We have customized
Savannah that is the one
from GNU
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Bug Tracker

A central installation so that
each project has an available
bug tracker system

Centrally managed but
customizable for different
needs

Easier to post bug if projects
use similar systems

No work of maintenance and
upgrade on the projects

Web based

http://lcgappdev.cern.ch
(for a few test projects)




3 lcgappdev: Welcome - Microsoft Internet Explorer provided by CERN

http://lcgappdev.cern.ch/savannah

Login Status:
NOT LOGGED IN
Wby Log I
Loginwia 850 =
Bew Uservia 550 =

Projects

Hosted Projects -
Help Wanted -

Help
Liser Docs =
Admin Docs
suppart 1=
Search

SoftwaraGraup (¢
Peaple T
Reguire All Words ¥

Search |

The LCG software development
portal

Thizs web site is provided by the LCG Software Process &
Infrastructure (5P project. It offers facilities for
development, distribution and maintainance of LG
software projects.

Ifyou waould like to use these facilities faryvaur praject, then
o to the Register new project menu entry that is displayed
after lagin.

Ifyou have guestions about using this site, please consult
the user docsfadmin docs (eft menu bat). Ifwau dan't find
an answer toyaur problem, use the support link and then
choose Submit a Request in the menu barwhich will
appear atthe top ofthe page.

The software used to run this site has been developed by
the GRLU Savannah project and customized for LG use by
SR

Latest News

Savannah access

dfeich - 2002 Dec-032 19:55 - 1 messages
LCG Savannah can now be reached from outside of CERM,
Thiz is still atesting phase. For support requests use the
‘suppart' link in the left menu bar,

Coordination w.r.t. cvs, file uploadidownload area, etc.
fob - 2002-Mow=18 {717 - § imessagas

Server Statistics

Hosted Frojects: 14

- A infrastructure

-1 pool

-3 CMS

Fegistered Lsers: b

Newest Infrastructure
Projects

(10531 SR
024 testproject
23 savcern

[all infrastructure projects)
Hewest Pool Projects
12002 POOL

[all poal projects]
Hewest CMS Projects

(1216 OWAL
(1216 SCRAM
(1216 DSCAR
(1218 ORCA
(1218 FAMOS
(12mner DDo
(1218 COBREA
(T2008) [GLIAMNA

[all ZMS projects]

Help Wanted

Developer (0
Froject Manager (0}
LInix Admin (07

I_ l_ |ﬂ Internet

| £




a Icgappdey: Project Info - POOL - Microsoft Internet Explorer provided by CERN

J Fil= Edit ‘iew Favorites Tools  Help

J fddress @ http: fflcoappdey . cern.chisavannah)projectspoolf

Projects

Help

Search

Login Status:

HOT LOGGED IN
Wby Lo In? 1=
Login via S5L =

Mlew Lservia S50 -

Hosted Frojects -

Help Wanted -

LlserDaocs -
Admin Docs =
Support =

Software/Group ™

People ©

Reguire All Words

mearch |

POOL - Summary

Pubic
Ateas:

Main | Homepage | Bugs | Support | Patches | Tasks | Mews | CWS

Froject Type: POOL projects Developer
Info
Fearsistency Framework Project
Admins:
License: GMU Legser Genaral Public License dirkd
Fegistration Date: Dec 02, 2002 —_—
Development Status: 4 - Beta Developers:
11 [Wiewn
Members)
Group id:
|

Public Areas

h/:} Froject Homepaoe

%‘ Bug Tracking (1 open
biugs, 9 tatal )

?f‘ Tech Support Manager
(0 open requests, 0 total )

*F‘atch Manager {0
noen natches Mintal

Latest News

Sawvannah Project Portal

difeficf- 2002-Nec-02 1473 - 0 messages
The download area is notyet set up foryvour project (the viewCWS access i ok, though).
You can look at a complete project setup ifyvou select the 'savcern' project in the hosted
projects list. This is alsowhere you should submit bugs and support requests for
problems with the interface.

[Sutrmit Mews]
[1 Mews in Archives]

|@ Dane

I_ I_ 4 Inkernet

| i




’a Icgappdey: Browse Bugs - Microsoft Internet Explorer provided by CERN = =]
J File Edit Miew Faworitess Tools  Help |-

J fddress @ fzet=customiadysrch=08msort=08report_id=1008rcategory_id=0&bug_group_id=0&assigned _to=08status_ id=0&3SUBMIT=Erowsefchunksz=50 j f}GD

-iT.l.c 'E. Pubiic

Areas

POOL - Bugs =

tain | Homepage | Bugs | Support | Patches | Tasks | BMews | CwE

== Gearch Bugs | Submita Bug | Browse Open Bugs | Reporing

Login Status:

NOT LOGGED IN
Wby Log In? = Browse Bugs using report I Diefault ""I GE‘I {or use Advanced Search)
Loginwla 551 =

e LS via B8L b Category (?) Bug Group (?) Assignedto(?)  Status (?)

Projects |A”1‘-’ j |A”F j |A”f-‘-" j |AW j

Hosted Frojects -

Help Wanted -
Browse ||5III bugs atonce,

Help ]
User Dope = matching bugs
Admin Docs -
Support = Click a column heading to sort results (up or dowen), or Sort by Severity or Reset sort. You can also Activate multicolumn
sort. (2 Printerversion
Search ltetn=1-9
Bll[')g Sumimany Submitted On nss#:]ned SUthEd
2002-Cec-02 ; ;
EofiwareiGraus o 49 first bug bug 1607 dirkd dirkd
Peaple a0 bugin cvsrep weh page EDFIE'DEE'DE Mone laman
Bugs 1704
Reguire All Wards W 54  BCRAM HowTo instructions do notwork fg,ﬂfn'm’:'ﬂﬁ dirkd mato
mearch | '
61 message service prints trailing hinany zero (0% character ATt frankh dirkd -

17343 g

& || & Internet




SPI components available “

e All these components are available to LCG projects but still under
completion. Release is for February 2003. Can be tried by “friendly”
users in LCH experiments.

e Code Documentation Doxygen, LXR, ViewCVS
e Testing Framework CppUnit, Oval
e Memory Leaks Valgrind

e Automatic Builds

e Coding and design guidelines (RuleChecker)
e CVS organization

* Configuration/release mgmt  Scram

o Software documentation templates



3 LCG SPI - Home Page - Microsoft Internet Explorer provided by CERN - |I:I|i|

| Ele Edt iiew Favortes Tooks Help |J oAl (search || % sony aift center « | » ﬁ
{http: / /spi.cern.ch | 3
[

LHC Computing Grid Project = LG Applications Area = LCG Software Process & Infrastructure

LCG Software Process & Infrastructure

SPIQuick Links | NEWS Updated: 18-Dec-2002 10:56

Pl Home
=Pl index | (041272002 [Presentation: Project portal, and bug tracking

25111/2002  |Mew SPIIndex Pane (please bookmark it
Projects Portal | |02/11/2002  |Talkon Profiling by Rafi Yaari

|2IIII1 or200z2 |Presentatinn5: Code Docurmentation and Lnit TeS
|1 21082002 IEewice and Components descriptions

More information

SPlIndex pange
All links useful o the users of the

SPI project and the developers of
LCG Application Area projects.

LCG App. Area

Home Page | |11/092002  |Presentation: LCG 5P| Status SPI Support page
LCG Agenda Flease write there all you support
- - reguests. Or by email.
waTH Project | P TOJECt OVerview o
Pl Project SP1 project description pacge ||
FOOL Project The goal ofthe project SPI {(Software Process & Infrastructure) isto More details on the goals ofthe
SEAL Project provide to the development projects ofthe LCG; project.
SPI Project
« basic erwvironment for physics SW development Managing LCG Software
« npeneral scientific libraries class libraries Feguirements specified in the
« software development taals docurment RTAGZ Final Repart
External Links « documentation tools and document templates
- compiler expertise Thoughts on Software process by
CERN « Support activity necessarny to ensure that  commaon grid- T¥ienaus. Thoughts on policy,
ehahled enviranment is availakle at all grid sites i i
EF Bivslen d Ereiténlanssmrr;itthudulugy, iterative
| T Division Rrment

e The reasnn for the Snftware Process & Infrastroctues arniect is tn have

|@ I_ l_ = Local intranet




3 LCG SPI - Index Page - Microsoft Internet Explorer provided by CERN

J File Edit \iew Favorites Tools  Help

J Address @ http: fispi.cern.chjindexpage. bkml

LHC Computing Grid Project = LCG Applications Area = LCG Software Process & Infrastructure
LCG Software Process & Infrastructure
SPI Quick Links Index Page Updated: 16-Dec-2002 18:57
SFl Hame
SPlindex | Infrastructure Software Development App. Area Projects
Projects Portal CVS Service Coding conventions POOL Project
LCG App. Area Howto use the LCG CWS service  Coding quidelines Horme pade | Project Portal | Y5
Design gquidelings repositony | Bud reports | Mailing
Home Page Project Portal Description of the component Lists
LCG Adenda
Frajects Portal for LCG Code documentation SEAL Project
MATH Project Lser registration
Pl Project Access to; Home page | WS repositary | Bug
POOL Proiect | goftware Library doxygen | LXR | ViewCys reports | Mailing Lists
SEAL Project
Documentation component
SP| Templates Horne pade | CYS repositary | Bug
CVS organization reports | Mailing Lists
Work packade doc (html . .
Presentation standard CVS structure Math Libs Project
Project plan termplate CVS structure Home page | CVS repository | Bug
reports | Mailing Lists
Other Servires SCRAM manual

|@ http: ffspi, cern.chiComponents)CodingDesigniConventions Documentation/LCGdesignisuidelines., html | |ﬂ Internet




Code documentation: Doxygen

; DataCache_cpp Source File - Wanadoo. L'Internet avec France Telecom

J Archivo  Edicion Yer  Favortoz  Hemamientaz  Apuda

= = >
SR W /a @ @S B 5 ',
Alrds Adelante Detener  Actualizar Inicio Busgueda Faworitoz  Historial Carren Imprimir ~ Modificar Dliscutir
JQireccién I@ http: #legapp. cern. chédosygen/pool/pocl_0_1_0/html D ataCache Scpp-source. bl j lra H Winculos

Maity Page Packages Mamespace List Clase Hierarchy Alphabetical List Compound List

s

FileList Mamespace Mlembers Compound

Members

Y Main Page - Wanadoo, L'Internet avec France Telecom

J Archivo  Edicion Wer  Favortoz  Hemamientaz  Apuda

0o01la fivwoid pool::DataCache::deleteCache () !

goole /¢ delete theCache:
goozo /¢ theCache = 0;
ooozl /A4

A. Aimar - IT/API LCG - Software Proce

- ]
DataCache.cpp @ =8 @ [ 4 8 @ 3 &R
Alrdz wodelarte Detener  Actualizar Iricia Bizqueda Faworitos  Histarial Carren
00001 #define POOL OBJECTCACHE CPP 1 JQ"ECCIDH@ http:/ #lcgapp.cern. ch/dospgen/poal/pool_0_1_0/htmlfindes. himl
noooz
00003 #include "DataCache.h”™ Iiain Page Packages Mamespacelist Class Hierarchy AlphabeticalTist Compound List File Lis
00004 hWlembers
gooos /fff Initiali=e static pointer
oonode /spool::CacheTahle® pool::DataCache: :theCache = 0O;
oooo? *
oooos J/F Method to retriewe the (single) Cache instance POOL Documeﬂtatl()ﬂ
00009 pool::CacheTable* pool::DataCache::getCache (] §
aoolo A#if (' theCache] { 010
oooll A theCache = new CacheTable(): -
ooolz CacheTahle® theCache = new CacheTabhle(]:
oools £
gggig } return thetache; Generated at Mon Ot 21 10:09:20 2002 for POOL by dogyggn 1.2.8.1 written by Dimitei van Heese,
ooole
gool? /ff Method to delete the Cache instance



Code documentation : LXR

/3 ./PODL_0_1_0/ReflectionBuilder/src/MethodBuilder.cpp - Microsoft Internet Explorer provided by EERN &
J File Edit Wiew Faworites Tools Help

J SBack + =« 2[4 4| Disearch [EjFavorites CHAHstoy | By S 0 - H B

Add f : ; i i ilder,
J ress |@ http:fflcgapp.cern.chflarfsource/POOL_0_ 1 0fReflectionBuilder fsrcfMethadBuilder .cpp J R
| Back » = - @ (8] 4| Bsearch [EfFavorites (BHstory | B S B - H 2
igatii identifier search
[ seurce navigation | [ identifie arch | [ freetext ssarch | [ fle o JAddress |@ http: | flcgapp.cern.chibxrfsearch?string=int
SOftwal'e CI'OSS Reference [ source navigation ] [ identifier search | [ freetext search | [ fle search |
Software Cross Reference
SPOOL 0 1 0/ReflectionBuilder/sre/MethodBuilde
Version: [ curvent | Version: [ current |
File shome/lxr/source/current//P00L 0 1 0/ReflectionBuilder/src/MethodBuilder. cpp This searchpage is powered by Glimpse
1 f/$Id: MethodBuildezr.cpp,v 1.4 2002/10/11 18:03:03 roiser Exp §
= Search for: fint 5
3 /F Include files =
4 #include "reflect/ClassBuilder.h™ ’ : .
5 finclude "reflect/MethodBuilder. h” it 1 QHERGS:
[ & = 5
7 finclude "reflect/Method.h" Too many hlts’ l:hsplaymg first 1000
8 finclude "reflect/Class.h'™
9 #include "reflect/Namespace.h" int
T
i1
1z Geant 4.4.0/Confisure, line 140 -- hint="
13 R s s s s s s s s s s s s s ] Geant 4.4.0/Configure, line 378 -- prntf{"'"%s"n", str);
14 Peflect::MethodBuilder: :MethodBuilder (const std::strings nawe, Geant 4.4.0/Configure, line 385 -- printf{"-%s\n", substr{str, 11}
15 const std::istrings dese, Geant 4.4 0/Confioure, line 388 -- printf{"-%0s'n", c);
1a const std:istrings returnType, Geant 4.4.0/Configure, line 391 -- printf{""%s"n", substr{str, 1 + 17);
17 const std::vector<std::string>s argumentTy Geant 4.4 0/Confisure, line 400 -- print "?";
is vold® (vEpvs) (void®, std: vector<void®s>) . Geant 4.4 0/Confipure, line 493 -~ -h: print thiz help message and exit (Gwith an error status).
is int modifiers) Geant 4.4 0/Configure, ling 506 -- -V : print version number and exit (with a zero status)
20 //“"“"_‘"““““"““““_“_‘ """""""""""""""""""""""""" Geant 4.4.0/Configure, line 758 -- set = "awk '{print $1}' <Berc/MANIFEST | grep . 5H"
21 : ltemBuilder (name, desc, modifiers), Geant 4.4 .0/Configure, line 761 -- set = (cd $ere; find foonfigfseripts -name "* SH" -print)’
22 w_returnType (returnType), Geant 4.4 0/Confipure, line 970 -- You may also start interactively and then answer '& -d' at any prompt to turn
ﬁ it a;gu.men;Types {argumentTypes) , Geant 4.4.0/Confisure, line 971 -- on the non-interactive behawiour for the rest of the execution.
= 2—: fE‘S'T D‘;’ S Geant 4.4.0/Corfigure, line 1124 - echo "Hopefully testis built into your sh." > /devwimll
. s Seans 44.0/Condce lne 1125 coho “Dsing e s b i you s (vl
Ly e meFam 01 i@
& ——
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Code documentation: ViewCVS

» CVSgraph: Displays the tree of revisions and branches
graphically

» Enscript: Colorize files in the CVS repository.

nversionSvc.cpp - graph- 1.5 osoft Internet Explorer provided by CERN 18] =]

J File Edit  View Favortes Tools  Help ﬁ

J sHBadk - = - @ @ s | @Search [Ge] Favorites E;SHistory | %v = EQ;;Z! - g g

JAddress |§] http: /flcgapp. cern.chfcgi-binviewcvs) viewcvs., cgif poolPersistency Sy fsrc/Conversion3ve .cppigraph=1.5 j ﬁGD “ Links

pool/PersistencySy: ataTransform.cpp - w - 1.4 - Microsoft Internet Expl

J File Edit Miew Favaorites Tools  Help

J e Back = =5 - @ @ 7ot | @Ssarch [ Favorites QBHistUry ||%' = ﬂ

JﬁddI’ESSIé] httpfflegapp. cern. chfcgi-hinfviewows fviswews .coifpool {PersistencySve fsre [DataTra % m

Revision graph of pool/PersistencySve/sre/ConversionSve.cpp

File: [FOOL] { pool f Persistencyve f sre / DataTransform cpp (download)

Revision: 1.4, Fri Oz 17 10:03:36 2002 UTC (11 days, 21 hours age) by /] Aows/PO0L: pool/PersistencySve/sro/ConversionSvc.cl
. Revisions: 6. Branches: Z

Branich: MAITY

COV3E Tags: HEAD

Changes smce 1.3: +41 -41 lines
04-Cap-2002 17139236
13-Zep-2002 15:56335

15-Sap-3002 15159151
virgd20020926

1.4
01-0cb-3002 1813610

Change of Guid olass

1.1,1
anerdor

#include
#include
#include
#include
#include
#include
#include
#include
#include

arelease

POOL_B_1.8
virgd26621062

1.5
namespace pool | 1-0ct-2012 11303336
const 2cd:iscring typeName (const scd::itype infoL ©yp) HERD

map
<mag

7

typedef std::map<pool::Guid, pool::DataCallBack* > Conver Fowered b
typedef std::vector<const pool::DbTypelnfo¥:> Shapel OV adein : 7
typedef scd:imap<pool::cuid, ShapeVector > Shapes VIEWCVS;U 92

namespace { A4 Dontt clutter global namespace
class ReglInfo i
public:
pool:iGuid defGuid;
const pool::ChiectType® deftvpe:
const pool::DbTypelInfo* defShape: 16




Test frameworks: CppUnit “

Similar tools: Junit,
PerlUnit, PyUnit, QtUnit

Output in XML, compiler
or text

Windows version for
MVC++6.0

A simple test

X4 xterm <6> |[:H:][:

I IFATLURES | ||
Test Results:
Fun: 19 Failures: 2 Errors: 0O

1) test: StringToolsTest: :testToStringInt (F) line: 33 StringToolsTest. cpp
equality assertion failed

- Expected: 12345678

- Acotual ;o 123456789

2) test: ComplexMumberTest::testEquality (F) line: 22 ComplexMomberTest. cpp
assertion failed

Expression: *m 10 1 == #*m 1 1

ake[l] Leaving directory * /home/user /mgallas/CppUnit-examples newtest'
ST Ec] ~/CppUnit-examples/newtest » []

1. Subclass the TestCase CppUnit class
2. Override the method runTest().
3. call CPPUNIT_ASSERT

A. Aimar - IT/API LCG - Software Process & Infrastructure




Test frameworks: Oval

Oval:
e validation
e regression

Can be use for Unit-
test

It is possible to set
different run
environments

Can run external
scripts and external
binaries

Authors modified it to
run it with or with any

eRviEAMEenke,

Oval build
Test j@
Executable

Source
Code
Oval run
Ovalfile |
(configuration)
Log
Reference At
file
X4 xtemn <6> =]l
PRI -~ /OVAL-examples//subtestl » owal p
Progl: build, run, diff.
Prog2: build, run, diff (DIFFS).
XA xterm <6> |[=[ml[=]
PR ERY] ~ /OVAL-examples/subtestl » owval diff Progl

=== S === e s o s S s s = S S S Sol m= =SS S s S S ss s Ses SS2 22 S S 2
(DIFFS)

=== log #29 |~ ref #65 (>15%)

log: [OVAL] result = 1.2

result = 1

w fOVAL-exanples subtestl > []

bl

LCG - Software Process & Infrastructure 18 A




Coding guidelines

; LCG Coding Rules for C++ - Microsoft Internet Explorer provided by CERN - |EI|5|

J File Edit ‘iew Favorites Tools  Help |

J.ﬁ.gdress IE http:ffspifComponents/CodingDesignConventions/Documentation/LCGCodingGuidelines bkl j {'{)Go

C++ Coding Guidelines

UNDER. CONSTRUCTION
Max Sang, ITHAPJuly 2002

mHote: these rules are detived mainly from the coding guidelines of Anaphe, Atlas[1] and CWMS[Z]. Justification can be found in these
documents and the standard textbooks - Stroustrup[3], Mevers | & 11[4,5], Lakos[a], etc.

First Principles

In my apinion, the principal benefit of well-written 00 code is increased maintainahility, which means it is easier to understand, debug
and modify than well-written procedural code. But this can be undermined unless we recognise that:

1. Coding is mainly for human readers, not for the compiler. Many of the “rules' below are to increase communication between
writer and maintainer fwho may he the same person six months later).

2. Maintaining any large body of code is like tying to read a map through a drinking straw. Code should be written such that the
effect on the whole system of changing any piece of the code in it is maximally focal, requires minimal changes elsewhers, and
has no hidden traps or side-effects. Frogrammers should therefore constantly strive for:

« abstraction - almost no-one can hald mare than ten things in shot-term memory (7 +- 2 is the uzual numhber quoted).
Luckily for us, there is very little that cannot be expressed in less than ten statementsfoc with enough abstraction.

« encapsulation - insulate client code from implementation. This cannot be emphasised enough.

- localisation - try to eliminate duplicate code. Sooner or [ater the copies will start to diverge.

The mostimportant rule of all is the KISS principle: Keep RSimple, Stupid! - clever tricks are bad style. Finally, dont re-invent the wheel.
Take time to learn the STL, and also good third-party libraries like Boost, Loki, etc.

General style

« Usze g zimple style in class declarations

« Declare the contents of a class in the correct arder

« Awnid unecessary visual noise - stick to whitespace

« Moexra-long lines, e.g. = 100 characters

« Lse consistent and meaningful indentation (using spaces, nottabs).

|@ Done I_I_ (B2 Local intranet

=
4

Rule
Checker

Human
Reviews




CVS organization

; LCG C¥S Directory Strructure - Microsoft Internet Explorer provided by CERN

J File Edit ‘iew Fawvorites Tools Help |
J Address @ hktp: Y spi.cern, chf Components) CysOrganizakion/Documentation)cysDir-proposal 1, kel j |f$'GD
[
projecks
Packag=ls
Packagals -— public interfaces of the package (header files)
sroc) -— .c, .ice, .cpp and priwvate header files
sub-directories are not recommended.
doo /s —-— Belease notes, BEADME, documentation for this package,
design models=s eto.
testsf —-— tests with reference data for regression tests
tas NS
tastF /.
exampless
cexamplaely
csrxamhlal_ app
cxamnl el
[data,] —-—- optional initialization data for the package
[script=4] —-— optional =scripkt for the package (ex: Lo start a serwver, stc) frecea
[braildys] —— makefiles and other utilities to build the package with well-defined
common targets (applicable for makefile builds only) in case the
package can be build also only using make
[etos] —-— project specific, free structure inside with anything that are
not sources, scripts, documentation, data.
Subsystamlys
doc
Tests=s - integration tests for this collection
Examples - examples using more than one of the packages in this collection
Fackag=illys -— nested packages
Packag=llys
doo s
user;* -— printed user documentation, matmals etc
developer,/* - related pages for the project, design models etc




Just started... “

* LCG External Software Library

» Available already because of the kind help of Pool, Seal, Root and
other contributors

e Configuration and Build with SCRAM
o LCG Workbook

e Introduction to newcomers, developers and users of the LCG
software.

e LCG QA
» Using the tools provided by SPI
e Having the testing tools can help, but is not sufficient
» Actively help/encourage LCG projects to use them
» Adapting SPI to the needs and experience of LCG projects

A. Aimar - IT/API LCG - Software Process & Infrastructure 21




Configuration and Build: SCRAM

A Microsoft Excel - Scram First Task List.xls

J File Edit W“iew Inserk Format Tools Daka Window Help Acrobat

DEEH SRy | @B - @& = & 2] s> -3 2

|mE|e =

D1 - =| 5.12.2002
) [ E [ = ‘_ =] E I F ==
= 5 12 2002 1=
SCRAM - task list
1
Task Comurment Priormty
z
Development |Improve performance Calculating dependencies takes time ewven 1
when nothing needs to be done.
3
Port to Windows {173 cigwwin (23 ability to run {3) Y5 . net 1
integration. External help will speed up this
4 Artivite
Bug fixing ro oustanding bugs currently. 1

Output standard makefiles |To be ahle to install without Scran available, is |2
it very difficult” To me does not seems =o.

User support |Help POOL, SEAL, SPI Help from experinece users of Scram would be |1
very impaortant to help the new Users
7
Users Tutorial Meeds to bhe done soon for one day training. 1
g
Review existing Feview and try out the manual completely 2
documentation
|
Presemtation to end users As often as possihle (AAM, SR, etc) 2
10
11
Infrastructure |Mowve Shaun near the LCG on the way, work in 32-R-C22 far next B 1
projects rmonths
1z
Project wehb for user LIse Sawvannah for bugs user feedback, tasks, (2
support and bug reports etc
44w [k sSheetl / shectz & Sheets | «|

Ready | 1 | | | |




LCG Software Library

/23 SPI {CERN IT LCG) - Microsoft Internet Explorer provided by CERN

}— Under construction

SPl Quick Links

SPI Home
SPI Index

Frojects Portal

LCG App. Area

Home Page
LEG Agenda

MATH Project
FI Project
FOOL Project
SEAL Project
SPI Project

LHC Computing Grid Project = Application &rea = Software Process & Infrastructure

External Software Service

| Home | News | Contact us |

Search

The purpose of the External Software Service is to provide software tools and libraries to
LCG development teams.

External Software alphabetic list

s

'I."'.lr B -a-
The 3 icons (é for Linus, M7 for Ms Windows and g": for Solaris) indicate the currently

available platforms in fats/cern. chisw/legiexternal /s and
vicern. chydfsy Projectsiy Lo externalyy . If the platform vou are interested in is not present,
just contact us and ask for it

il" Boost Portable C++ source libraries

é I"s Colt Open Source Libraries for High Performance Scientific and

' po Technical Computing in Java

Q CppUnit The C++ Unit Test Library

é doxvaen Documentation system for C++, C, Java, IDL (Corba, Microsoft,

' ¥a and KDE-DCOP flavors) and to some extent PHP and C#.
eda-rls- Protocol to access the data in the LRC through a set of secure

il" l:lignt SOAP-RPC calls, implements the client-server access through

SOAP aver bhitns and 1DRC An the server side.




LCG Workbook

a LCG Application Area Workbook - Microsoft Internet Explorer provided by CERN

J File Edit Wiew Fa
J-':'-E_|E|f855 @ htkp: iflcgapr

-
LCG
i

Introduction
This is the warkhaook of

« giveyou a hand
« getyou started ¢
«  helpyou find the

[fyou are looking at this
[fyou want to contribute
General Informat

«  Dwerndew ofthe
« Whatyou shooh

10 ]|

a LCG Application Area Workbook - Microsoft Internet Explorer provided by CERN

~http://lcgapp.cern.ch/project/workbook/

« Oive you a hands-on tour of the LCG application area
« getyou started as a user or contribiutor
« helpyou find the documentation and information yvou need

[fyou are looking at this woarkbook for the first time, please read more about its strocture and scope.

[fyou want to contribute to the workbook, please read the instructions for contributors.

General Information

« Dvendew ofthe LG Application Area
« Whatyou should do 35 a user ofthe LEG Application Area
« Whatyou should do as a contributor to the LG Application Area

SPl Workbook (Software Process & Infrastructure)

SEAL Workbook (Core Libraries and Services)

POOL Workbook (Persistency Framework)

Pl Workbook (Physics Interfaces)
Math Libraries Workbook

Miscellaneous Information

« Tools




Conclusions = CF

» The SPI project is also based on our true effort to work
with the user community to:
e adopt some common infrastructure
* help in the definition of the solutions

e contribute to make a successful implementation of the
infrastructure

 Homogeneity is important for the LCG and for its projects

e All work is done seeing the experts and work in LHC
experiments and projects

* We all need to compromise

» The reference URL is http://spi.cern.ch the others may
change.
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