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automate the generation and installation process is kept in the repository. Thus, when a product is sent OCR Output
their packages up—to·date. The provided tools in the ASIS data base. Only one copy of each product
A tools suite helps product maintainers keep The correspondence between files and products is kept
each time the repository is updated.

• Execution environment directory (usr . local)schedule the execution of an ASISUpdate script
•<p1atf orm> standard namecomputer, the only change in the system setup is to

order to gain access to software on ASIS from a
torv.

The client interface is the more visible part. In
(see Figure ??), i.e. directly below the ASIS root direc

repository.
form are all stored in the same directory tree structure

version control information is maintained in the
Conversely, the InProduction products for a plat

ported. A data base describing all packages with
HP computers. Soon nine platforms will be sup • subdirectories needed by the particular package.
ferent platforms on SUN, DEC, IBM, SGI and usr . local which represents /us:r/ local
access to more than 400 products for seven dif executed in the user environment, in our example
community. Presently, the system allows users • directory in which it should be referenced when
ware and many other tools written by the UNIX •<platfo1·m> standard name
X—windows contributions, TCL/TK based soft •<£ amily>/<11arrre>—<ve1`sio11> product name
GNU packages, the latest TEX/I£·TEX setup, MIT

shows the directory structure used.ysis software, the CERN Program Library, most
[?]. The naming scheme is detailed in Figure ??, whichdomains: High Energy Physics (HEP) data anal
all specific and shared data such as in the NIST DepotThe included packages cover a large variety of
is completely stored in a given directory that containscontains the applications in an executable format.

A version of a product which is not InProductionThe repository is the central part of the project. It
being formally supported.

ASIS has three logical entities. coexist. but generally, only one is Ir1Production, i.e.
erate and install those packages. In the repository, multiple versions of a package can
ware. It also offers tools to product maintainers to gen dencies. all symbolic links are relative.
get, configure, generate, install and manage the soft the shared part. In order to avoid unwanted site depen
for day-to-day work. It frees end-users from having to Each specific part contains the necessary references to
freely available UNIX applications which are useful

pages, etc.provides an environment that offers a large number of

ASIS (the Application Software Installation Server) ing scripts, include files, fonts, Startup files, man
• a shareable part, usable on all platforms, containunder source form.

ting utilities, drawing tools, etc., which are distributed taining binary files and libraries;
• a specific part, corresponding to each O.S., consuch as editors, window managers, document format

exist a lot of useful freely available UNIX packages
softwafé into two parts:very specihc and expensive. On the other hand, there
ture/operating system (O.S.), it is useful to partitionis not always sufhcient. Commercial software is often
ment i.e. a combination of more than one architecThe standard software delivered with UNIX systems

Within the context of a heterogeneous environ

more recently DFS, the OSF Distributed File System.1 Introduction
System, NFS, the SUN Networked File System and
eral distributed file systems: AFS, the Andrew File

At CERN, the ASIS repository is available on sevefficient way.

to make these tools simple and maintainable.replication of this environment on a remote site in an
devoted to the design of the structure of the repositorytiple versions. A method is also proposed to allow the

maintainers with installation tools. A lot of care wastools to automate their generation and to manage mul
sible for maintaining these products are provided with access to supported software packages and to provide

The main aim of the ASIS project is to facilitate userable applications. On the other hand, people respon
change in their system setup to be able to run all avail
tral repository. Users merely have to introduce a small 2 Organisation of the Repository
can get access to hundreds of packages from a cen

A production environment is described where users
attention.

with quality and reliability receiving maximumAbstract



prove performance, replicas are created for the most OCR Outputis used mainly for the installation of login shells and
created in the execution directory. Similarly, to imhles of the product and some other file operations: this
ASISUpdate can optimise the number of links to besponsible of a package can force a local copy for some
same "iile system" or "volume" and "directory tree",iiicts between ASIS and these files. The person re

Production. As all InProduction tiles reside in thenot modify user files but reports possible tile name con

Most users take the default environment i.e. In/nfs/ce1·n.ch/asis or /:/asis. The script does

tems, for instance at CERN: /afs/cem.eh/asis. same frequency as the repository is updated.
from the directory / us1·/ local to distributed tile sys— ucts installed. Thus, ASISUpdate should be run at the

the correct execution environment. It creates links continuously updated, bugs corrected and new prod
/usr/local) in such a way that all packages have The ASIS repository evolves rapidly as products are
tory(ies) where applications should reside (in this case Figure ?? shows the product configuration window.

The ASISUpdate perl script builds the direc A TK based configuration editor is part of the tools.
to maintain that directory.

not.ware in /usr/local (see [?]) and ASIS was chosen

• user files can be declared to be overwrite-able orsupport teams have decided to install all public soft

or the latest Certified one:At CERN, as well as in most HEP centres, the UNIX

repository. to be the one InProducti0n but can be any version
• the version installed on a computer does not haveand indicate the current state of the products in the

product maintainer decided to do a local copy;package. They also detail differences between versions
• a product is accessed via links only even if theASISBrc>wse give users a short description of each

links;The tool ASISInfo and its TK based incarnation
• a product is copied locally instead of accessed via

• a product is ignored3 Users Access to ASIS

haviour of ASISUpdate in such a way that
A local system administrator can customise the betion ?? for the formal dehnitions of the states).

by ASISUpdate also.fied area to the InPr0ducti0n area (please refer to sec

some set-uid commands. These constraints are treatedto InPr0ducti0n, its files are moved from the Certi

Figure 1; The Directory Tree Structure of the Certified and InP1·0ducti0n Areas
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ter having been validated by the “testers" happi was written using perl ([?]) and expect ([?]). OCR Output

Certified: the software is available to all users af tribute the building tasks to these reference machines.
ready to be used by the "testers" puter, where executables are built, and happi can dis
have been transferred into the repository and are ported platform is associated with a dedicated com

vironment and the full available documentation readability of its output (see Figure ??). Each sup
Installed: the executable files, their execution en interface that increases the usability of happi and the
been run successfully. nal information. tkhappi. is an X-windows TK based
Tested: the tests provided with the sources have the current state of a product and its associated inter

Executable: the executable files were built. a product from its current state into another or display
uration file(s) were generated. sta1ler". happi can execute a single transition, bring
compiled, generally after Makef1le(s> and conHg— "Heterogeneous Automated Product Processor and In
ConliguredSources: sources are ready to be mated way using a tool called happi which stands for
in the repository. the ASIS "Software Processing Model" in an auto
ExpandedSources: ASCH sources are available A product maintainer can perform all operations in
by the author(s) are stored in the repository.

4.1.2 The Automated Environment
L0calPackedSources: the sources as distributed

to store it.

tions are shown in Figure ??.which remote site it can get the source and where
These states together with all possible state transiRemotePackedSources: the system knows from

forms.base.
split in as many sub—states as there are supported platUnknown: the package is not present in the data
The states ConIiguredS0urces to InProduction, are

The model defines the following states:
• Deleted: product is removed from repository.

""state/transition diagram is shown in Figure
ported.to introduce a "Software Processing Model" whose
fault environment of the users and officially supthe users. Based on our observations, we decided

• InPr0ducti0n: the software is included in the deare released until when the programs are delivered to
packages go through, from the moment that the sources
ages, we were able to observe the various steps that

Figure 3: The “S0ftware Processing Model"
Installing manually for over a year public domain pack
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machine to create links to the central sources; torily, the modelling of repository changes needs the OCR Output
• Link to run X11 Lndir on the local reference the actual operations performed on a package satisfac
• Run to execute a shell command; Even though the Software Processing Model describes

tar lile and to store the sources;
4.2.1 Repository Changes as Transactionsing the standard location to find the compressed

• Split to run GNU ta: to expand the sources us 4.2 The ASIS Transaction System

subroutines are described below:
file.can be found in both Figures ?? and ??. Some of these
definitions of all transitions present in the configurationExamples of the use of the standard happi libraries
cally brings the product in the state specified, using thespecific and shared Eles.

When the system detects a new version, it automatibe devoted to correctly separate the installation of the
tiguration file for GNU! emacs where some work had to in Teliinfo format).

A more complex case is given in Figure ??, the con GNU software as it assumes that documentation is
sponding to the most frequent operations. Postscript and HTML tiles (this applies only to
also because happi offers a library of functions corre file found in the directory tree its corresponding
many packages are well designed and easy to build, and • GNUMakePSa11d.HTML to generate for each dvi

area;In most cases, this tile can be very simple, since
nicely commented. of the package towards the corresponding shared

Figure ?? shows the one for X11/tgii which is • Shaxelink to create a link from the specific part
perl, where all transitions are described. • file ’ xxxx for file manipulations;
provide happi with a "configuration f1le", written in • ModifyFi1e to edit a tile;

• Make to run GNU make;The actual work of the "pr0duct maintainer" is to

Figure 4: tkhappi: the tk based interface to happi
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erations secured by a checkpointing mechanism. OCR Output
F r0mPr0duczz0n that could only be built as atomic op

. . functions except IntroduceInPr0ducti0n and Remove- F` 5:Th X11t`f he t fh ` . . . lgum "’’ gl COD gum mn Or appl
All transitions were implemented using idempotent
"Product Maintainer" who then can launch tkhappi.
the full generation. It sends an electronic mail to the

HKDIRHIER=mdirhi€r install _man..) . tribution site, the mirror program does not yet trigger
a·° _ when a new source distribution kit is released at the dis- ("HAHDIR=$d1r{Installed}/share/usr.locaI/man/mann\ _ _ _ _ ,
&Hk

majority of the public domain packages. Presently,if ($share) {

# dedicated to share.
eral hundreds of workstations.

# Install man pages only in the machine
lation procedure of all UNIX systems and runs on sev

TGIFDIR=$tgifdir HKDIRHIER=mkdirhier install"); ASISUpdate is now part of the standard CERN instal
<··B1uD11z=$d1r{1¤s:a11ed}/$sys/usr.1¤¤a1/bm/x11 \

&Hake 5 The Status of the Project

# Install in ’Installed’ area not in /usr/local/,

much more sense.&share11¤k<$cg1fd1r>;
"$dir{Instal1ed}/$sys/usr.10cal/lib/X11/tgif">; to the size of the changes done to ASIS, which makes

$tgifdir= to update the local replica then becomes proportional
the net. No check is done on unchanged data. The time3 /usr/local/lib/X11/tgif to the shared one.

# data, thus make a link from specific cally. Modified and new files are transferred through
W /usr/local/lib/X11/tgif only contains shared moved. The move operations can then take place lo
sub Install {

ASIS data base what are the files that were modified or

formed since its last update. it can deduce from the

&Hake(’TGIFDIR=/usr/local/lib/X11/tgif’>: center happens to know all transactions that were per

itory i.e. some thousands of files. If a local replica
# way. This is the ASIS choice tional cost is then proportional to the size of the repos
# The author defines TGIFDIR in a non-standard

whole ASIS directory tree is necessary. The operasub Bui1dExecutable {
tiles (like described in [‘?]), a complete traversal of the
ing clever programs which only transfer the modined

&Hake(’Hakefi1es’); HEP centres. Even though the mirroring is done us
&Run(’xmkmf’);

Presently, the ASIS repository is mirrored in many

¥ Generate makefiles
4.2.2 Replication using the Transactions List

&Link;

necessary transitions for all interdependent products.
# Link to centrally stored sources

sion incompatibilities, the transaction will contain thesub C¤nfigureS0urces {
simultaneously more than one package because of ver
that depend on each other. If it is necessary to update

&Split;
The same concept also solves the problem of packages
lem occurs during the execution of the state transitions.# Run tar to extract the sources

he changes the version InPr0duction even if a prob
sub ExpandSources { will not disappear from the InP1·oduction area when

A product maintainer is then sure that his package"contrib/applications/$name/$na.me-$version . tar .gz"
performed completely or not at all.$packedfile=

erations (transitions and! or speciiic actions) that are all
8 structure. troduced in ASIS. A transaction is a sequence of op
# gives us no control on the contrib directory tree

atomic way. Therefore, a transaction system was in—# Mirroring the whole ftp.x,0rg:/contrib directory
ations should be executed in the right order and in an# The tar.gz file is not in the standard pub/X11.

one is lnzr0ducedInPr0ducz‘i0n. Moreover, both oper
$fina1_automatic_state = ’Installed’ iirst version is Rem0vedFr0mPmducti0n, (2) a second

Production, two state transitions must take place: (1) a# File for X11/tgif

## —*- mode:perl -*— tainer has to change the version of a product that is In
introduction of a new concept. When 21 product main



Figure 6: The GNU/ emacs configuration file for happi OCR Output

s#\${srcdir}#$dir{ExpandedSources}#g if (/‘CUPYDlR\s*=/);
sub share_changed {

s#install—arch-indep## if (/‘install:/);
sub changed {

# Subs to modify makefiles to separate share and the rest

&GNUMakePSandHTML();

x¢Hake<··dvi··>;

if ($share) {

# — Generate ps, HTML and Install in the ’doc’ standard area

# — Create the dvi files (nice we are with GNU)

# Install documentation (on share of course E)

&Sharelink("$dir{Installed}/$sys/usr.local/info",’F’);
kfile’wipeout("$dir{Installed}/Ssys/usr.local/man");
&file’wipeout("$dir{Installed}/$sys/usr.local/com");
kfile’wipeout("$dir{Instal1ed}/$sys/usr.local/share")

# Some directories were created in specific and should be removed and info is shared data

&Make("prefix=$dir{Installed}/share/usr.local install—arch—indep");
#changed = *share_changed; &ModifyFile(’Makefile’);

if ($share) {

&Make("prefix=$dir{Installed}/Ssys/usr`local install");
&ModifyFile(’Makefile’);

# thereafter re-modify Makefile to install the shared part

# Modify Makefile once for installing only the files specific to each platform;

sub Install {

require ’happi/GNUmore.pl’

# Load GNU software specific library

&Make (’check’);

sub Test {

&Make(’CFLAGS=-O bitmapdir=/usr/local/include/X11/bitmaps:/usr/l0cal/include/X11/pixmaps’);

# Overwrite CFLAGS for performance reasons and change some bitmaps directories

sub BuildExecutable {

&Run("$cfg_cmd");
$cfg_cmd .= ’ --with-gcc=no’ if ($sys =“/`a1pha_osf/);
$cfg_cmd=’./configure —-with—x-toolkit=yes’

&Link;

4 Un alpha’s, use the USF X11 libraries as no MIT X11 release 5, Better use cc then.

sub ConfigureSources{

&Split;

sub ExpandSources {

$final_automatic_state = ’lnstalled‘

# File for GNU/emacs

## -*· modezperl -*·
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