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We propose LDAP object class representations for software objects, with the goal of allowing installed and active software to be represented in an LDAP-based directory service.  The proposed representations can in principle be used in any directory service, but we consider in particular their use within the Globus Metacomputing Directory Service (MDS), an LDAP-based directory service that is already being used extensively to represent information about compute and network resources.

The proposal to use an LDAP-based representation for software, in addition to web representations that are sometimes used, is motivated by the following concerns:

1. Because LDAP defines standard representations, access methods, network protocols, and language bindings (for C, PERL, Java, etc.) it becomes possible to use information about installed software in applications: e.g., to select where to run a particular simulation.

2. Standard online tools can be used to browse directory entries: e.g., the LDAP browser developed for MDS.

3. Specialized online tools can be developed easily to show particular information.  (E.g., see specialized tools developed to show software installed at Globus testbed sites; similar tools could be used to provide displays such as those used for Alliance software.)

LDAP directory services define a set of object classes that defines the attributes associated with an object and a directory information tree  (DIT) that defines how object classes are structured.  Hence, our proposal comprises two parts.

1. We propose two object classes, GlobusSoftware and GlobusDaemons, as a basis for what we believe is the minimal functionality required to represent software in MDS.  A third object class, GlobusSoftwareRepository, is proposed to support the Alliance concept of a “software repository.”

2. We propose a DIT structure in which GlobusSoftware and GlobusDaemon objects are stored under the “hosts” on which the software are installed or running, while GlobusSoftwareRepository objects are stored under the hosts on which the software is installed.

Note: The “Globus” in front of Object names does not indicate that the objects are Globus-specific. It is used as a prefix to avoid name clashes when used in conjunction with  other directory services.

Definition: GlobusSoftware 

The object is used to represent programs installed on a ComputeResource, such as packages (e.g., PETSc) and utility programs (e.g., compilers); hence, instances of this object class will typically be stored under a particular hostname in the directory tree.

Definition: GlobusDaemon 

This object is used to represent programs that run on a compute resource to provide a particular service. Examples of such services include database servers and programs needed in order to run Globus on a compute resource (e.g., hbm, gloperf). 

Definition: GlobusSoftwareRepository 

A GlobusSoftwareRepository object is a customized object used to store the information associated with a software repository.  This object is mainly used to define a hierarchical ordering on software packages in order to classify them (e.g., an Alliance hierarchy tree). 
The two appendices provide first some simple examples of object class definitions and secondly the complete object class definitions.

Appendix A. Example Object Class Definitions

A.1. GlobusSoftware 

dn: sw=Globus, hn=pitcairn.mcs.anl.gov, ou=Mathematics and Computer Science Division, 

o=Argonne National Laboratory, o=Globus, c=US

name: Globus 
description: The Globus toolkit provides the infrastructure to build metacomputing applications

documentation: http://www.globus.org/documentation
executableDirectory: /soft/pub/bin
manpathDirectory: /soft/pub/man 
libDirectory: /soft/pub/lib
includeDirectory: /soft/pub/include
bugs: bugs@globus.org
installedBy:cn=Gregor von Laszewski, ou=Mathematics and Computer Science Division, 

o=Argonne National   Laboratory, o=Globus, c=US

administeredBy: cn=Joe Bester, ou=Mathematics and Computer Science Division,

o=Argonne National Laboratory, o=Globus, c=US

repositoryPackage: Globus 
releaseTag: 0.9.9.a
releaseDate: Fri Aug 28 14:02:08 GMT 1998

releaseMajor: 0.9
releaseMinor: 9
releasePatch: a
configuration: --enable-hbm –enable-gloperf
installPrefix: /soft/pub 
 
A.2 GlobusDaemon
dn: da=MDS, hn=pitcairn.mcs.anl.gov, ou=Mathematics and Computer Science Division, 

o=Argonne National Laboratory, o=Globus, c=US

serviceContact: 389 
controlContact: 13555 
name: Argonne Local mds 

owner: cn=Gregor von Laszewski, ou=Mathematics and Computer Science Division, 

o=Argonne National   Laboratory, o=Globus, c=US

developerContact: gregor@mcs.anl.gov
parameter: backupintervall 3600
 
A.3. GlobusSoftwareRepository
dn: rsw=MPICH, rsw=Parallel Processing Tools, rsw=Communications Libraries, ou=NPACI Software

Repository, ou=National Computationl Science Alliance, o=University of Illinois at Urbana, o=Globus,

c=US

name: MPICH

description:  MPICH is a freely available, portable implementation of MPI, the new Standard for  message-passing

 libraries. 

dateOfInformation: Tue Jul 14 13:37:22 1998 GMT

domainClassification: Parallel Processing Tools!Communication Libraries 

keywordClassification: message passing library 

targetEnvironment: Workstation clusters (with ch_p4 or ch_nexus), running various versions of Unix,

                         including but not limited to (in alphabetical order) AIX, DEC-OS (was OSF-1), FreeBSD,

                         HP-UX, IRIX, LINUX, Solaris, and SunOS. IBM SP1 and SP2 (ch_eui) Intel i860, Delta, and

                         Paragon (ch_nx) Windows 95/NT and 3.1 Ncube 2 (ch_nc) Thinking Machines CM5

                         (ch_cmmd) Shared Memory systems (SMPs) (with ch_shmem) including Convex Exemplar

                         Meiko CS2 (meiko) CRAY T3D (t3d) 

releaseTag: 1.1.1 

releaseDate:  (should be in GMT) July 1998 

documentation:  http://www.mcs.anl.gov/mpi/mpich/ 

contact: cn=Rusty Lusk, ou=Mathematics and Computer Science Division, 

o=Argonne National Laboratory, o=Globus, c=US

downloadURL: ftp://ftp.mcs.anl.gov/pub/mpich/mpich.tar.gz

Note: We suggest a hierarchical tree instead of a flat tree to allow convenient access through an LDAP browser.
Appendix C.  Object Specification 



# sw - GlobusSoftware (will be deprecated in the next release)
# da - GlobusDaemon
# rsw – GlobusSoftwareRepository OBJECT CLASS
#-------------------------------------------------------
# GLOBUS SOFTWARE
#
# PURPOSE:
#
# Globus software objects describe information to software
# installed and maintained in a metacomputing environment. This include
# the software as distributed with the Globus metacomputing kit, but
# also other software including compilers, application programs and
# contributed software.
#
# The current objects include:
#
# sw - GlobusSoftware (will be deprecated in the next release)
#
# da - GlobusDaemon
#
# The ssw object will take over the functionality of the current sw
# object. It is kept to ease the transition phase. 
#
#-------------------------------------------------------

#-------------------------------------------------------
GlobusSoftware OBJECT CLASS
 # General remark:
 # A GeneralSoftware object stores information related to software
 SUBCLASS OF GlobusTop
 RDN = sw (software)
 CHILD OF {
 hostname;
# organization;
# organizationalUnit;
# computeResource;
 GlobusRoot
 }
 MAY CONTAIN {

 name :: cis,
 # a name or abrreviation for the software

 description :: cis,
 # describes what the software is doing or gives an easy to understand identifier
 # e.g. GNU CC compiler

 documentation :: cis,
 # gives pointers where to find documentation on the software
 # e.g. http:/www.gnu.org/gcc
 # man gcc

 executableDirectory :: cis,
 # specifies the directory in which the executable can be found
 # e.g. /usr/local/bin (directories couldalso be specified as url)

 manpathDirectory :: cis, 
 # specifies the directory in which the man pages can be found, e.g. /usr/local/man

 libDirectory :: cis,
 # specifies the directory in which the libraries can be found, e.g. /usr/local/lib

 includeDirectory :: cis,
 # specifies the directory in which the includefiles are located, e.g. /usr/local/include

 sharedlibraryDirectory :: cis,
 # specifies the directory in which the shared libraries can be found

 bugs :: cis,
 # specifies where to send bugs to

 installedBy :: dn,
 # specifies the dn of the person who installed the software

 administeredBy :: dn,
 # specifies the dn of the person who administers the software

 notes :: cis,
 # a field which can hold notes and remarks 

 repositoryPackage :: cis, 
 # a distingushed name or string of a repository package this software could belong to
 # e.g. gnu

 releaseTag :: cis,
 # contains the release tag sometimes it is a combination of Major.Minor.Beta.Patch

 releaseDate :: cis,
 # contains the date of the release

 releaseMajor :: cis,
 # contains the Major release version

 releaseMinor :: cis,
 # contains the Minor Release Version

 releasePatch :: cis,
 # contains the patch level

 releaseBeta :: cis,
 # contains the beta release tag
 
 configuration :: cis, 
 # Parameters given at configuration time

 installPrefix :: cis 
 # Staring location of libraries, header files, etc.

# labeledURL :: cis, 
# Specifies the URL to connect to the software,
# this should be described through a daemon
 }



#-------------------------------------------------------
GlobusDaemon OBJECT CLASS
 # General remark:
 # A GlobusDaemon stores information related to daemons running on a system 
 # Examples for a daemon are gatekeeper, HBM datacollector, ...
 SUBCLASS OF GlobusSoftware
 RDN = da (daemon)
 CHILD OF {
 hostname;
 GlobusRoot
 }
 MAY CONTAIN {
 hostname :: cis,
 hostnameDN :: dn,
 
 serviceContact :: cis, 
 # Specifies a tuple of port and the protocol in order to request the service
 # delivered by the daemon. E.g. (8337 HBM-datacollector) 
 # (24 telnet)

 controlContact :: cis, 
 # Specifies a tuple of port and the protocol in order to control the daemon
 # E.g. see serviceContact

 name :: cis, 
 # specifies what function or type this daemon is, e.g. HBM datacollector

 owner :: dn, 
 # specifies an administrator for bug notification

 developerContact :: email,
 # specifies a contact to the developer of this daemon, e.g. bugs@globus.org
 
 parameter :: cis
 # specifies a tuple of the forme attribute value in order to set specific values 
 # necessary to configure the daemon. This is only important if schema checking is
 # set to true. If schema checking is set to false the attributes and values can 
 # be stored directly into the object. Using the parameter attribute is prefered.
 # E.g. parameter: updateInterval 10
 }


#
GlobusSoftwareRepository OBJECT CLASS
 # General remark:
 # A SoftwareRepository object stores information related to software
 # as specified in the Alliance table
 # http://www.nhse.org/rib/repositories/ncsa_teamA_deployment/catalog/grid.html
 SUBCLASS OF GlobusGeneralSoftware
 RDN = rsw (repositorysoftware)
 CHILD OF {
 organization;
 organizationalUnit;
 computeResource;
 GlobusRoot
 }
 MUST CONTAIN {
 name :: cis
 # the name of the software package, e.g. MPICH
 description :: cis
 # a small description 
 # e.g. MPICH is a freely available, portable implementation 
 # of MPI, the new Standard for message-passing libraries. 
 dateOfInformation :: cis
 # the date when the software was installed, e.g. Tue Jul 14 13:37:22 1998 
 deploymentStatus :: cis
 # a URL which describes the staus of the instalation 
 #e.g. http://www.nhse.org/rib/repositories/ncsa_teamA_deployment/catalog/grid.html 
 domainClassification :: cis
 # a classification of the domain the software falls into 
 # e.g. Parallel Processing Tools!Communication Libraries 
 keywordClassification :: cis
 # a keyword to enable a simple classification 
 # e.g. message passing library 
 targetEnvironment :: cis 
 # the tarket environment on which the software can run
 # each target environment is listed seperatly
 # e.g. Workstation clusters (with ch_p4 or ch_nexus), 
 # running various versions of Unix,
 # including but not limited to (in alphabetical order) AIX, DEC-OS (was OSF-1),
 # FreeBSD, HP-UX, IRIX, LINUX, Solaris, and SunOS. 
 # IBM SP1 and SP2 (ch_eui) Intel
 # i860, Delta, and Paragon (ch_nx) Windows 95/NT and 3.1 
 # Ncube 2 (ch_nc) Thinking
 # Machines CM5 (ch_cmmd) Shared Memory systems 
 # (SMPs) (with ch_shmem)
 # including Convex Exemplar Meiko CS2 (meiko) CRAY T3D (t3d) 
 releaseTag :: cis, # 1.1.1 
 releaseDate :: cis, # July 1998 
 documentation :: cis
 # pointers to the documentation, e.g http://www.mcs.anl.gov/mpi/mpich/ 
 contact :: dn
 # distinguished name of the point of contact for the software
 downloadURL :: cis
 # information about urls and ftp servers for a direct download
 mpich full distribution file
 }
 MAY CONTAIN {
 releaseMajor :: cis, # 1
 releaseMinor :: cis, # 1.1
 }



