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Abstract CMS projects External tools are provided by third parties

We describe the various tools used by CMS to create akd the HEP commumFy, the open source community or, in
ne case, a commercial partner.

manage the packaging and distribution of software, includ Each CMS project exists in multiple versions, that are

ing the various CMS software packages and the external .

. i released as the developement advances, and uses certain
components upon which CMS software depends. Itis Crlf/'ersions of other projects and/or external tools. As a con-
cial to manage the environment to ensure that the configgé uence, the scgna{rio in which several versi<.3ns of CMS
ration is correct, consistent, and reproducible at the mar% q ’

computing centres running CMS software. We describ! rojects and externals co-exist in the same installation is
- . the normal one. Furthermore, this scenario is complicated
the tools used to generate distributable software packag%s, the existence of multiple platforms. In the past, Red

to track the dependencies between packages and their v Ct 7.3 [7] and Scientific Linux CERN 3 (32 bits) [8] co-

sions, and to manage their distribution and installation ngisted for some time. In the future. there might be also
Tier-0, Tier-1, Tier-2, and other computing centres world- ) ' ' 9
wide. support for 64 bits or MacOS or other platforms.

Software Management

INTRODUCTION
, ) ) The CMS software projects are managed by SCRAM
_ The Compact Muon Solenoid (CMS) experiment is realigohare Configuration, Release And Managemérit) [9].
ized in a large international collaboration of 160 institutes is also used to manage projects in LOGI[10]. SCRAM
in 37 countries with about 2,000 scientists and engineers;anages the multiple versions of a project and the configu-

The main goal of the computing effort is the analysis Ofaion of the dependencies. Furthermore it is used for com-
the data produced by the experiment in order to find neWiIing and linking the project using make.

and interesting physical results. This means that enormousy J\vever SCRAM does not address the problem of the

amounts of data in the order of several petabytes have to Bgtribution of the project with all its dependencies to other
analysed per year. sites. In addition, the distribution of the binary files (-

Inorder to achieve the goal, this needs physicists worlgs, 5 jes and executables) related to the project for the dif-
wide developing code for various analyses, enormous COMsrent platforms is not foreseen by SCRAM

pu.ting resources, as well as d‘$t”b“te,d Monte Cgrlo simu- In short, SCRAM is well suited for developement and
Iatl_on and data analysis on Gridd ,[1' 2.3, 4]. Th's all rézojease of the CMS projects, but a different approach must
quires that CMS software can be installed on Grids [5, 6 e followed to address the problem of the distribution of
local clusters, desktop PCs, and even laptops. the projects and of the external software upon which the
projects depend. Therefore the software distribution needs
CMS Software Projects another approach which is described in the following sec-

The CMS software can be viewed as a complex strudions.

ture of components. These components can be classified
as: a) software developed by the CMS collaboration and b) DISTRIBUTION STRATEGIES

external tools. We refer to the first class of components as. . . L .
P Within CMS, two distribution strategies for the CMS

* andreas.nowack@cern.ch software has been developed:




e The DAR (Distribution After Release) tool allows to plication of files is desired. Therefore XCMSI is used for
automatically replicate a given software applicatiorcode development on user’s resources.
runtime environment. All binaries, libraries, and data
files needed to run the software application are storedser's Analysis

in one self-contained archive, which can be easily de- , o i )
ployed on the target machine, reproducing the same The user’s analysis is not really predictable. Depending
runtime environment. on the user, a rebuild of the software may be needed on the

target machine. Therefore XCMSI has to be used for the
e RpmGen & XCMSI aim at the installation of the full installation if rebuilding is needed. In the opposite case,
environment. They duplicate completely a given verDAR as well as XCMSI can be used.
sion of a project and its dependencies and set all con-

figuration files. Each component is packaged sepa- PACKAGING AND DISTRIBUTION
rately into RPM packagESNith proper dependencies. TOOLS

Both §trategies have certain pros and cons which make e following paragraphs describe the tools DAR and
them suitable for different use cases. RpmGen & XCMSI in more detail.

DAR provides a slim and compact distribution and is
very robust. But on the other hand only the runtime en AR
vironment is available in a DAR installation, code develop-
ment is not possible. If various versions are installed which DAR [12] is a tool to create compact distributions of the
use the same files, these files are distributed and install€dS software and to install them. It is a set of python
several times. It is possible to re-use installations using imrodules.
cremental distributions. But then incremental distributions The creation of archives (so-call@RR ballg uses the
become not self-contained anymaore. information about the runtime environment for a given ap-
The advantage of XCMSI is that the full environmentplication. This includes the management of file system ob-
which allows maximum flexibility, even code developmenjects which are all needed binaries, libraries, data files, and
is possible. Already installed components are re-used. Bs® on as well as the handling of the runtime environment
on the other hand a huge amount of data is shipped durisgttings.
the installation which is in most cases not needed. The re-The installation of DAR balls is possible in an arbitrary
use of components has the disadvantage that a damagediwéctory for installation and creates shell scripts to set the

one component can disturb several projects. runtime environment.
DAR supports packaging of incremental distributions
USE CASES based on an existing DAR ball. Incremental distributions

contain complete information about the runtime environ-
DAR on one hand and RpmGen & XCMSI on the otheiment, and re-use files from the existing installation. This

hand are complementary and focus on different use casefiows to save disk space and files transfer, while providing

Three different use cases can be distinguished: the same functionality.
« Monte Carlo production, Cl\a)é-R provides interfaces to other tools developed by

* code development, and e SCRAM-DAR is the interface to get runtime environ-

e user's analysis. ment for SCRAM-managed projects.

. e RefDB-DAR interfaces to the CMS Production Refer-
Monte Carlo Production ence Database to get requests from RefDB and auto-

The Monte Carlo production needs a very reliable envi- ~ Mmatically create a new DAR ball.
ronment. Only a limited number of pre-defined executables
are used. Furthermore, only a small number of versions of
projects are used in parallel. Thus a duplication of files
is affordable. Therefore DAR is used for the Monte Carlo

production.
RpmGen & XCMSI

Code Development The aim of RpmGen & XCMSl is to allow data analysis

For the code development, the complete developmeﬁrd software development on laptops, desktop PCs, local

environment is needed. Usually several versions of diffels USters, and Grid clusters. The installation of the complex

ent projects are used in parallel. Thus the reduction of dlg_oftware and the whole development environment should

e as easy as possible. This includes that an arbitrary di-
INamed after the Red Hat package manager [11]. rectory can be used for installation. Every user should be

e A python APl is provided to facilitate the creation and
installation of DAR files from within other machinery
such as the CMS Production system.




able to install the software, thus root privileges must not The distribution of the RPM packages is done by a web
be needed. In order to be able to adapt the environmentderver [13]. Whenever a new set of RPM packages is
the user’s needs, the installation should be modular, so thaady, it is published on the web server and archived on

only the actual needed components have to be installed. CASTOR by a script. The web server provides dynamical
web pages showing all available sets of packages (so-called

RpmGen download tagsand all the packages themselves. Further-
more a script for downloading packages and the installation

RpmGen is the tool for packaging of the CMS softwarggo| XCMSI, the most recent documentation, and statistics

into RPM packages. It creates an image of a reference ighout the download of all projects are provided there.
stallation of CMS software. For this purpose, each compo-

nent is packaged into a single RPM package. The name RfCMSI
the package contains information about
XCMSI [13] is the installation tool for the RPM pack-
e the name of the component, ages produced by RpmGen. It is a set of perl scripts and
comprises command line tools for downloading and in-
stalling of the packages, for basic verification of the instal-

its type (SCRAM-based project or external tool),

e its affiliation with CMS or LCG, lation, and a gra_lphical user interface. The command_line
tools are able to install the CMS software on local machines
e the platform, and to create Grid jobs for installing on Grid clusters. The
installation on Grid clusters also supports DAR balls. The
¢ the version number of the component, and graphical user interface offers an easy way of generating
o configuration files for XCMSI. Usually, only the instal-
o the revision number of the package. lation directory has to be set in the configuration file, but

o . . . . . there are also various expert options which only have to be
This mformatpn gives an unique dlrgctory name—rglatlv%hanged in rare cases. Igurtheemore the grapzical user in-
rgtit Qr? é?stﬁ!aélg;s(;rﬁgrt]?rgn_t\?:zligrésef‘:fgc];]oi;(tehe.l.lﬂzt?jl'tt_erface allows the selection of projects to be installed and
pendencies of the components are mapped to dependen Iheesgxequtlon (?f the commgnd line tools for. installation and
between the RPM packages. verllflcauon. It is also possible to safely uninstall packages
RpmGen is a set of perl and shell scripts. The masté/¥hICh are not needed any more.
script (ProjectDist.pl) is called in order to create all pack-
ages needed for a given project. First, SCRAM is queried SUMMARY AND OUTLOOK
for the list of projects and external tools, their version num- DAR is successfully used for the CMS Monte Carlo bro-
bers, and their locations. For every project found, the ma§- y P

ter script is called recursively. For every external tool foun uction at all production centres.

and the original project, at least one tar ball containin%ggmGﬁi\r/‘a‘f‘exi'\gﬁIkagsvg?i:ﬁsﬂsfs;ﬂ;dgségblgwgézﬁ

an image of the reference installation is created. In caseore stﬁan 3000different versionseof various .ro'ects a?/é

of a project, separate tar balls for source code, docume>" . . i Proj
é(anable including old projects for Red Hat 7.3 and all

g:ﬁg(,)li;? Iﬁzisp;igor:r;ngi%ecv?&msgsgita?rcearceréaﬁce:'"r;rkﬁrojects for Scientific Linux CERN 3. !n total, they consist
points to a location inside the copied directory, it is trans‘-Jf more than 1,300 RPM packages with 22 GB. In average
lated into a relative link. Otherwise the file or directory?’6 prOJectshare gggvg_lf(?aded ffom _thebweb355erver per day
that is pointed to is copied as well. The RPM packages f Foagqr?;itts?; sin tr:eedrg\r/](talsc; terflér:]:iof tl#e ai?(;”ﬁ::esén d
each component are created using the tar balls procjuc@%tribution toolps are the followiﬁg' P ging

for all components. The RPM packages contain install an

uninstall scripts for the configuration of projects. The de- | 1o RPM package creation done by RpmGen is cur-
pendencies to other needed packages are also included, de- rently being integrated into the automatic build proce-

pendencies to system's RPM packages are omitted in or- dure of the CMS software. This will finally provide an

der to be independent of the Linux distribution used on . \tomatic creation and publication of RPM packages
the target machine. If an RPM package already exists for | v onaver a new release is available.

a certain component, the tar ball and the package are not

re-created. During the process of packaging, several con-e |n XCMSI, the validation methods and the error han-
sistency checks are performed. This includes a check for  dling are to be improved further.

identical directories for already existing packages. Since
the version numbers and the directory names follow a cer-
tain convention, this convention is checked as well to spot REFERENCES
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