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IEEE Standards documents are developed within the Technical Committees of
the IEEE Societies and the Standards Coordinating Committees of the IEEE
Standards Board. Members of the committees serve voluntarily and without com-
pensation. They are not necessarily members of the Institute. The standards
developed within IEEE represent a consensus of the broad expertise on the sub-
ject within the Institute as well as those activities outside of IEEE that have
expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Stan-
dard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state
of the art and comments received from users of the standard. Every IEEE Stan-
dard is subjected to review at least every five years for revision or reaffirmation.
When a document is more than five years old and has not been reaffirmed, it is
reasonable to conclude that its contents, although still of some value, do not
wholly reflect the present state of the art. Users are cautioned to check to deter-
mine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropri-
ate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of por-
tions of standards as they relate to specific applications. When the need for
interpretations is brought to the attention of the IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a con-
sensus of all concerned interests, it is important to ensure that any interpretation
has also received the concurrence of a balance of interests. For this reason, the
IEEE and the members of its technical committees are not able to provide an
instant response to interpretation requests except in those cases where the matter
has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331

____________________________________________________________________________
IEEE Standards documents may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers does not mean
that using such technology for the purpose of conforming to such standards is
authorized by the patent owner. It is the obligation of the user of such technol-
ogy to obtain all necessary permissions.____________________________________________________________________________LL
L
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v

 

International Standard ISO/IEC 15068-2:1999(E)

 

ISO (the International Organization for Standardization) and IEC (the Interna-
tional Electrotechnical Commission) form the specialized system for world-
wide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical
committees established by the respective organization to deal with particular
fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual interest. Other international organizations, governmental and
non-governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint
technical committee, ISO/IEC JTC 1. Draft International Standards adopted by
the joint technical committee are circulated to national bodies for voting. Pub-
lication as an International Standard requires approval by at least 75% of the
national bodies casting a vote.

International Standard ISO/IEC 15068-2 was prepared by Joint Technical
Committee ISO/IEC JTC 1, 

 

Information technology, Subcommittee SC22, Pro-
gramming languages, their environments and system software interfaces.

 

ISO/IEC 15068 consists of the following parts, under the general title 

 

Informa-
tion technology — Portable Operating System Interface (POSIX):

 

Ñ Part 1: (reserved for future use)

Ñ Part 2:  

 

 Software administration

 

Ñ Part 3: 

 

 User and group account administration

 

Ñ Part 4: 

 

 Print administration

 

Annexes A to D of this part of ISO/IEC 15068 are for information only.
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Introduction

(This Introduction is not a normative part of ISO/IEC 15068-2 Information technology — Portable
Operating System Interface (POSIX) system administration — Part 2: Software administration, but
is included for information only.)

System administration utilities vary widely between vendors, being an area where
there are currently no formal standards that have proved to be significant in prac-
tice. This makes the task of system administration difficult. The objective of this
part of ISO/IEC 15068 is to address this problem for software administration, a
specific area of system administration, and to contribute to the overall solution of
administering computing environments, both stand-alone and distributed.

In pursuit of this goal, this part of ISO/IEC 15068 defines a software packaging lay-
out, a set of information maintained about software, and a set of utility programs
to manipulate that software and information. These definitions provide the flexi-
bility necessary for system administrators to enforce policies suitable to their
environments.

Organization of the Standard

The standard is divided into the following sections:

(1) General

(2) Terminology and General Requirements

(3) Software Structures

(4) Software Administration Utilities

(5) Software Packaging Layout

Also included are the following annexes:

— Bibliography (Annex A)

— Rationale and Notes (Annex B)

— Sample Files (Annex C)

— Portability Considerations (Annex D)

This introduction and the annexes are not considered a normative part of the
standard.

Conformance Measurement

In publishing this part of ISO/IEC 15068, both IEEE and the POSIX.7.2 developers
simply intend to provide a yardstick against which various operating system
implementations may be measured for conformance. It is not the intent of either
the IEEE or POSIX.7.2 developers to measure or rate any products or to reward or
sanction the product of any vendor as standard by these or any other means. The
responsibility for determining the degree of conformance or lack thereof with this
part of ISO/IEC 15068 rests solely with the individual evaluating the product
claiming to be in conformance with the standard.

vi Introduction

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995

Base Documents

Much of the original text came to the developers of this part of ISO/IEC 15068 from
UNIX System Laboratories (the ppkkgg∗ utilities) and Hewlett-Packard (HP
Software Distribution Utilities). For further details and comparisons of various
existing practices, see B.4 and B.4.5.

Extensions and Supplements to This Standard

Activities to extend this standard to address additional requirements are in pro-
gress and similar efforts can be anticipated in the future. This is an outline of
how these extensions will be incorporated and how users of this document can
keep track of that status.

Extensions are approved as supplements to this document following the IEEE
standards procedures and eventually as International Organization for
Standardization/International Electrotechnical Committee (ISO/IEC) standards.

Approved supplements are published separately and distributed with orders from
the IEEE for this document until the full document is reprinted and such supple-
ments are incorporated in their proper positions.

If there are any questions about the completeness of your version, you may con-
tact the IEEE Computer Society, (202) 371-0101, or the IEEE Standards Office,
(908) 562-3800, to determine what supplements have been published.

Supplements may contain either required functions or optional facilities. Supple-
ments may add additional conformance requirements (see 1.3, which defines new
classes of conforming systems or applications).

It is undesirable (but perhaps unavoidable) for supplements to change the func-
tionality of the already defined facilities.

If you are interested in participating in addressing IEEE 1387 issues and develop-
ing the IEEE P1387 standards, please send your name, address, and phone
number to the Secretary, IEEE Standards Board, P.O. Box 1331, 445 Hoes Lane,
Piscataway, NJ 08844-1331, USA.

When writing, ask to have your letter forwarded to the chairperson or appropriate
reviewer/developer of IEEE Std 1387.2-1995.

vii

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995

ISO/IEC 15068-2 was prepared by the IEEE P1387.2 Working Group, sponsored by
the Portable Applications Standards Committee of the IEEE Computer Society.
At the time this part of ISO/IEC 15068 was approved, the membership of the IEEE
P1387.2 Working Group was as follows:

Portable Applications Standards Committee

Chair: Lowell Johnson
Vice-Chair: Charles Severance
Functional
Chairs: Andy Bihain

Jon Spencer
Andrew Josey
Jay Ashford
Barry Needham

Treasurer: Peter Smith
Secretary: Charles Severance

IEEE P1387 Working Group Officials

Chair: Martin Kirk
Steve Carter (1988-1990)

Vice-Chair: Jay Ashford
David Hinnant (1988-1991)

Technical Editor: Matt Wicks (1991-1993)
Robert Robillard (1991-1993)
Shoshana O’Brien (1989-1991)
Bob Baumann (1988-1990)

Secretary: Bernard Kinsler (1990-1995)
John Pokladnik (1990)
Mark Colburn (1989)

IEEE P1387.2 Working Group Officials
Chair: Jay Ashford
Technical Editors: Jay Ashford, George Williams

Matt Wicks (1991-1993)

IEEE P1387.2 Technical Reviewers
Jay Ashford Jerry Rubin George Williams

Matt Wicks

IEEE P1387.2 Working Group
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_____________________________________________________________________________
INTERNATIONAL STANDARD ISO/IEC 15068-2: 1999______________________________________________________________________

Information technology — Portable Operat-
ing System Interface (POSIX) system
administration — Part 2: Software adminis-
tration

1 Section 1: General

2 1.1  Scope

3 This part of ISO/IEC 15068 defines a software packaging layout and utilities that
operate4 on that packaging layout as well as software installed from that packaging
layout.5 The scope of this part of ISO/IEC 15068 is administration of software
across6 distributed systems. This administration includes, but is not limited to,
packaging7 of software for distribution, distribution of software to systems, instal-
lation8 and configuration of software on systems, and removal of software from sys-
tems.9

This10 part of ISO/IEC 15068 is motivated by many factors, including a desire by sys-
tem11 administrators and software suppliers to have a common way of installing
and12 removing software. To meet the needs of these groups, this part of ISO/IEC

13 15068 consists of several components, listed below. The readers of this part of
14 ISO/IEC 15068 include system administrators, suppliers of software that imple-

ment15 this part of ISO/IEC 15068, and suppliers of software that use implementa-
tions16 of this part of ISO/IEC 15068. Readers in each of these categories may find
their17 attention drawn to different sections.

The18 key components are listed below.

19 Softwarestructures
20 This part of ISO/IEC 15068 defines a hierarchical set of structures
21 used to define software. Information is kept about the software

based on these structure definitions. The structure definitions apply
both to installed software and to software prepared for installation

1.1 Scope 1
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22 but not yet installed.

23 Softwarepackaging layout
24 This part of ISO/IEC 15068 defines the organization of software on a
25 distribution medium, the information held about that software, and
26 the way in which such information is represented. This enables both
27 portability of software distributions across systems of different archi-
28 tecture, and the use of different media to distribute software (includ-
29 ing both file system and serial image forms).

30 Informatio n kept about software
31 This part of ISO/IEC 15068 defines the information that is held about
32 software, both installed software and distributions. This provides a
33 consistent view of software, even when that software is provided from
34 various sources. The way in which the information is held is
35 undefined within this part of ISO/IEC 15068.

36 Utilitie s to administer software
37 This part of ISO/IEC 15068 defines a utility to convert software into
38 the packaging layout, known as a distribution. This part of ISO/IEC
39 15068 also contains utilities to examine the information in a distribu-
40 tion, copy software from one distribution to another, install software
41 from a distribution, remove software from a distribution, and verify
42 the integrity of a distribution. There are also utilities for configuring
43 installed software, verifying the integrity of installed software, exa-
44 mining and modifying the information held about installed software,
45 and for removing installed software from a system. This provides
46 administrators with a consistent method of dealing with software
47 across all conforming systems.

48 Distributed software administration
49 This part of ISO/IEC 15068 defines the concepts, and the utility syn-
50 tax and behaviors, for managing software in a distributed environ-
51 ment. This includes the concept of different software administration
52 roles (developer, packager, manager, source, target, and client).
53 Different utilities involve different roles, and different roles may be
54 distributed across multiple systems within a single command execu-
55 tion.

This56 part of ISO/IEC 15068 is based upon the knowledge of, and documentation
for,57 existing programs that assume an interface and architecture similar to that
described58 by POSIX.1 {2}1) and POSIX.2 {3}. Any questions regarding the definition
of59 terms or the semantics of an underlying concept should be referred to

60 POSIX.1 {2} and POSIX.2 {3}. This part of ISO/IEC 15068 does not require the use
of61 any specific programming language and, in particular, does not require the use
of62 the C language. This part of ISO/IEC 15068 is based upon the knowledge of, and
documentation63 for, existing programs that utilize C-language interfaces. Any
questions64 regarding the definition of terms or the semantics of an underlying

65 ________________

1)66 The numbers in curly brackets correspond to those of the references in 1.2. When preceded by a
67 ‘‘B,’’ the numbers correspond to those of the bibliography in Annex A.

2 1 General
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68 concept in this language should be referred to C Standard {B13}.

69 1.2  Normative References

70 The following standards contain provisions that, through references in this text,
constitute71 provisions of this part of ISO/IEC 15068. At the time of publication, the
editions72 indicated were valid. All standards are subject to revision, and parties to
agreements73 based on this part of ISO/IEC 15068 are encouraged to investigate the
possibility74 of applying the most recent editions of the standards listed below.
Members75 of IEC and ISO maintain registers of currently valid International Stan-
dards.76

{1}77 ISO/IEC 646: 1991, Information technology—ISO 7-bit coded character set
78 for information interchange (International Reference Version).2)

79 {2} ISO/IEC 9945-1: 1996 (ANSI/IEEE Std 1003.1-1996), Information
80 technology — Portable Operating System Interface (POSIX) — Part 1: Sys-
81 tem Application Program Interface (API) [C Language]. 3)

82 {3} ISO/IEC 9945-2: 1993 (ANSI/IEEE Std 1003.2-1992), Information
83 technology — Portable Operating System Interface (POSIX) — Part 2:
84 Shell and Utilities.

85 {4} ISO/IEC 10646-1: 1993, Information technology—Universal Multiple-Octet
86 Coded Character Set (UCS)—Part 1: Architecture and Basic Multilingual
87 Plane.

88 1.3  Conformance

89 1.3.1  Implementation Conformance

1.3.1.1  Conforming90 POSIX.7.2 Implementation

91 A Conforming POSIX.7.2 Implementation, also known as a ‘‘conforming imple-
mentation,92 ’’ shall meet all the following criteria:

93 (1) The system shall support all interfaces defined within this part of ISO/IEC
94 15068. These interfaces shall support all the functional behavior
95 described herein. The interfaces covered by this definition of confor-
96 mance include, but are not limited to, utilities and their options and
97 extended options, the behavior of the utilities, including the generation of
98 events; events; structures; attributes and their values; and file formats.

99 ________________

2)100 ISO/IEC documents can be obtained from the ISO Central Secretariat, Case Postale 56, 1 rue de
101 Varembé, CH-1211, Genève 20, Switzerland/Suisse.

3)102 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445
103 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA.
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104 (2) The system may provide additional or enhanced utilities, functions, or
105 facilities not required by this part of ISO/IEC 15068. Nonstandard exten-
106 sions should be identified as such in the system documentation. Nonstan-
107 dard extensions should conform to 2.10.2, of POSIX.2 {3}. Nonstandard
108 extensions, when used, may change the behavior of utilities, functions, or
109 facilities defined by this part of ISO/IEC 15068. In such cases, the confor-
110 mance document for the implementation (see 2.2.1.3) shall define an exe-
111 cution environment (i.e., shall provide general operating instructions) in
112 which a Strictly Conforming POSIX.7.2 Distribution may be operated
113 upon and yield the behavior specified by this part of ISO/IEC 15068. In no
114 case shall such an environment require modification of a Strictly Con-
115 forming POSIX.7.2 Distribution.

An116 implementation shall be a Conforming POSIX.7.2 Implementation if all the cri-
teria117 for such are met with the exception of those features that depend on the
existence118 of conforming implementations of either POSIX.1 {2} or POSIX.2 {3}. In
this119 case, the conformance document for the Conforming POSIX.7.2 Implementa-
tion120 shall describe the behavior of the implementation of all features of the imple-
mentation,121 or of a Strictly Conforming POSIX.7.2 Distribution, that depend on the
function122 of POSIX.1 {2} or POSIX.2 {3}. See 2.3.1 and 2.3.2.

123 1.3.1.2  Limited Conformance POSIX.7.2 Implementation

124 A Limited Conformance POSIX.7.2 Implementation shall meet all of the criteria
established125 for a Conforming POSIX.7.2 Implementation (see 1.3.1.1) with the fol-
lowing126 exception:

127 — For the value of HHOOSSTT in specifications of sources and targets (see 4.1.4.2),
128 the system may support only the local machine. While this type of limited
129 conformance removes support for remote operations, the syntax of all utili-
130 ties and files shall remain identical to that required for Conforming
131 POSIX.7.2 Implementations. The way in which this limitation is imposed
132 by the implementation shall be implementation defined.

133 1.3.1.3  Documentation

134 A conformance document with the following information shall be available for an
implementation135 claiming conformance to this part of ISO/IEC 15068. The confor-
mance136 document shall have the same structure as this part of ISO/IEC 15068, with
the137 information presented in the appropriately numbered sections. Sections that
consist138 solely of subordinate section titles, with no other information, are not
required.139

The140 conformance document shall not contain information about extended facilities
or141 capabilities outside the scope of this part of ISO/IEC 15068, unless those exten-
sions142 affect the behavior of a Strictly Conforming POSIX.7.2 Distribution; in such
cases,143 the documentation required by the previous subclause shall be included.

The144 conformance document shall contain a statement that indicates the full name,
number,145 and date of this part of ISO/IEC 15068 that applies. The conformance
document146 may also list software standards approved by ISO/IEC or any ISO/IEC
member body that are available for use by a Conforming POSIX.7.2 Implementa-
tion or by a Conforming POSIX.7.2 Distribution. Applicable characteristics where
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147 documentation is required by one of these standards, or by standards of govern-
ment148 bodies, may also be included.

The149 conformance document shall describe the behavior of the implementation for
all150 implementation-defined features defined in this part of ISO/IEC 15068. This
requirement151 shall be met by listing these features and providing either a specific
reference152 to the system documentation or full syntax and semantics of these
features.153 When the value or behavior in the implementation is designed to be
variable154 or customizable on each instantiation of the system, the implementation
provider155 shall document the nature and permissible ranges of this variation.
When156 information required by this part of ISO/IEC 15068 is related to the underly-
ing157 operating system and is already available in the POSIX.1 {2} or POSIX.2 {3} con-
formance158 document, the implementation need not duplicate this information in
the159 conformance document for this part of ISO/IEC 15068, but may provide a
cross-reference160 for this purpose.

The161 conformance document shall indicate whether the implementation is based on
an162 underlying operating system that is fully conforming to both POSIX.1 {2} and

163 POSIX.2 {3}.

If164 the implementation is not based on a conforming implementation of POSIX.1 {2},
then165 the conformance document shall describe the behavior of the implementation
for166 all features of a Strictly Conforming POSIX.7.2 Distribution that depend on
the167 function of POSIX.1 {2}. See 2.3.1.

If168 the implementation is not based on a fully conforming implementation of
169 POSIX.2 {3}, then the conformance document shall describe the behavior of the

implementation170 for all features of a Strictly Conforming POSIX.7.2 Distribution
that171 depend on the function of POSIX.2 {3}. This dependency includes all of the
utilities172 of POSIX.2 {3}, including the shell. See 2.3.2.

The173 conformance document may specify the behavior of the implementation for
those174 features where this part of ISO/IEC 15068 states that implementations may
vary175 or where features are identified as undefined or unspecified.

No176 specifications other than those described in this subclause (1.3.1.3) shall be
present177 in the conformance document.

The178 phrase ‘‘shall be documented’’ in this part of ISO/IEC 15068 means that docu-
mentation179 of the feature shall appear in the conformance document, as described
previously,180 unless the system documentation is explicitly mentioned.

The181 system documentation should also contain the information found in the con-
formance182 document.

183 1.3.1.4  Conforming Implementation Options

184 Additional utility options, distribution formats, or software structure attributes
and185 values, may be provided in other related standards or in future revisions to
this186 part of ISO/IEC 15068, without requiring this part of ISO/IEC 15068 to be
updated.187
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188 1.3.2  Distribution Conformance

189 All distributions claiming conformance to this part of ISO/IEC 15068 fall within
one190 of the categories in the following subclauses.

191 1.3.2.1  Strictly Conforming POSIX.7.2 Distribution

192 A Strictly Conforming POSIX.7.2 Distribution is a distribution that requires only
the193 facilities described in this part of ISO/IEC 15068 (including any required facili-
ties194 of the underlying operating system; see 2.3). Such a distribution

195 (1) Shall contain only those files and directories defined in the Software
196 Packaging Layout (see Section 5)

197 (2) Shall contain only those software structures and attributes within those
198 structures described in this part of ISO/IEC 15068

199 (3) Shall use only the values of software structure attributes defined as valid
200 within described in this part of ISO/IEC 15068

201 (4) Shall use only the POSIX.2 {3} shell, sshh, to invoke control files

202 (5) Shall not use facilities, structures, attributes, or values designated as
203 obsolescent

204 Within this part of ISO/IEC 15068, any restrictions placed upon a Conforming
POSIX.7.2205 Distribution also shall restrict a Strictly Conforming POSIX.7.2 Distri-
bution.206

207 1.3.2.2  Conforming POSIX.7.2 Distribution

208 A Conforming POSIX.7.2 Distribution is a distribution that uses only the facilities
described209 in this part of ISO/IEC 15068 and implied facilities of the underlying
operating210 system. See 2.3. Such a distribution shall use only the POSIX.2 {3}
shell,211 sshh, to invoke control files. In addition to the software structures, and attri-
butes212 within those structures, allowable in a Strictly Conforming POSIX.7.2 Dis-
tribution,213 a Conforming POSIX.7.2 Distribution can also contain:

214 (1) Additional attributes in the manner supported by this part of ISO/IEC
215 15068.

216 (2) Additional files within the distribution, except where this part of ISO/IEC
217 15068 prohibits such files.

The218 term Conforming POSIX.7.2 Distribution is used to describe either of the two
following219 distribution types.

220 1.3.2.2.1  ISO/IEC Conforming POSIX.7.2 Distribution

221 An ISO/IEC Conforming POSIX.7.2 Distribution shall also include a statement of
conformance222 that documents all other ISO/IEC standards used.

223 1.3.2.2.2  <National Body> Conforming POSIX.7.2 Distribution

224 A <National Body> Conforming POSIX.7.2 Distribution differs from an ISO/IEC
Conforming POSIX.7.2 Distribution in that it also may use specific standards of a
single ISO/IEC member body referred to here as ‘‘<National Body>.’’ Such a
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225 distribution shall include a statement of conformance that documents all other
226 <National Body> standards used.

227 1.3.2.3  Conforming POSIX.7.2 Distribution Using Extensions

228 A Conforming POSIX.7.2 Distribution Using Extensions is a distribution that
di229 ffers from a Conforming POSIX.7.2 Distribution only in that it either requires
behavior230 of an implementation other than that which is specified by this part of

231 ISO/IEC 15068, or requires invocation of control files with other than the
232 POSIX.2 {3} shell, or both.

233 NOTE: One example of non-standard behavior is that of requiring implementations to understand,
and234 take action based upon, the values of various vendor-defined attributes. Another example of
non-standard235 behavior is the ability to properly handle files with names drawn from other than the
portable236 filename character set. Vendors creating such distributions are encouraged to transform

237 filenames using UTF-8 {4}.

238 In addition to the documentation required of a Conforming POSIX.7.2 Distribu-
tion,239 such a distribution

240 (1) Shall fully document its requirements for these extended facilities,
241 whether required within the software packaging layout, within the utili-
242 ties defined in this part of ISO/IEC 15068, or both

243 (2) Shall document whether it is possible to convert this distribution into a
244 Conforming POSIX.7.2 Distribution, and what those steps are

245 (3) Shall document the extent to which the software contained in the distri-
246 bution can be managed by the utilities in accordance with this part of
247 ISO/IEC 15068

248 (4) Shall document the requirement for any interpreter other than the
249 POSIX.2 {3} Shell

A250 Conforming POSIX.7.2 Distribution Using Extensions shall be either an
ISO/IEC251 Conforming POSIX.7.2 Distribution Using Extensions, or a <National
Body>252 Conforming POSIX.7.2 Distribution Using Extensions. See 1.3.2.2.1 and
1.3.2.2.2.253

254 1.3.2.4  Documentation

255 A conformance document with information required by 1.3.2 shall be available for
a256 distribution claiming conformance to this part of ISO/IEC 15068.

The257 conformance document shall contain a statement that indicates the full name,
number,258 and date of this part of ISO/IEC 15068 that applies. The conformance
document259 may also list software standards approved by ISO/IEC or any ISO/IEC
member260 body that are available for use by a Conforming POSIX.7.2 Implementa-
tion261 or by a Conforming POSIX.7.2 Distribution. Applicable characteristics where
documentation262 is required by one of these standards, or by standards of govern-
ment263 bodies, may also be included.

1.3 Conformance 7

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995

264 1.4  Test Methods

265 There are no specific test methods for this part of ISO/IEC 15068.

8 1 General
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1 Section 2: Terminology and General Requirements

2 2.1  Conventions

3 2.1.1  Editorial Conventions

4 This part of ISO/IEC 15068 uses the following editorial and typographical conven-
tions.5 A summary of typographical conventions is shown in Table 2-1.

6 Table 2-1 −− Typographical Conventions
7 _________________________________________________________________________
8 Reference Example_________________________________________________________________________
9 Attribute of a Structure (object) filesets or product.filesets
10 C-Language Data Type long
11 C-Language Function system ()
12 Cross Reference: Annex Annex A
13 Cross Reference: Clause 2.3
14 Cross Reference: Other Standard ISO/IEC 9999-1 {n}
15 Cross Reference: Section Section 2
16 Cross Reference: Subclause 2.3.4, 2.3.4.5, 2.3.4.5.6
17 Defined Term (see text)
18 Definition Citation [POSIX.1 {2}]
19 Environment Variable PATH
20 Error Number [EINTR]
21 Event Status: Event Code SW_ERROR: SW_IO_ERROR
22 Example Input eecchhoo HHeell ll oo,, WWoorr ll dd
23 Example Output Hello , World
24 Figure Reference Figure 7-1
25 File Name // tt mmpp
26 Keyword ff ii ll ee__ppeerr mmii ssssii oonnss
27 Parameter <directory pathname>
28 Script Types pprr eeii nnsstt aall ll
29 Special Character <<nneewwll ii nnee>>
30 Symbolic Constant, Limit {_POSIX_VDISABLE}, {LINE_MAX}
31 Table Reference Table 6-1
32 Utility Extended Option reinstall
33 Utility Extended Option with Value reinstall=true
34 Utility Name aawwkk
35 Utility Operand file_name
36 Utility Option -- cc
37 Utility Option with Option-Argument -- ww width
38 Value of an Attribute tt rr uuee_________________________________________________________________________L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
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39 The Bold font is used to show brackets that denote optional arguments in a utility
synopsis,40 as in

41 ccuutt [-- cc list] [file_name]

42 These brackets shall not be used by the application unless they are specifically
mentioned43 as literal input characters by the utility description.

There44 are symbols enclosed in angle brackets (<<  >>):

45 Parameters Parameters, also called metavariables , are in italics,
46 such as <directory pathname>. The entire symbol,
47 including the brackets, is meant to be replaced by the
48 value of the symbol described within the brackets.

In49 some examples, the Bol d Courie r font is used to indicate the output of the
system50 that resulted from some user input, shown in CCoouurr ii eerr .

De51 fined terms are shown in three styles, depending on context:

52 (1) Terms defined in 2.2.1, and 2.2.2 are expressed as subclause titles. Alter-
53 native forms of the terms appear in [brackets]. At the conclusion of this
54 type of definition, the designation of a standard within [brackets] indi-
55 cates that the text of the definition was copied from that standard, with
56 only editorial changes, if any.

57 (2) The initial appearances of other terms, applying to a limited portion of
58 the text, are in italics .

59 (3) Subsequent appearances of the term are in the Roman font.

Symbolic60 constants are shown in the following two styles — those within curly
brackets61 are intended to call the attention of the reader to values in <<ll ii mmii tt ss.. hh>>

62 and <<uunnii sstt dd.. hh>>; those without braces are usually defined by one or a few
related63 functions. There is no semantic difference between these two forms of
presentation.64

Events65 are shown within text in uppercase form and enclosed in parentheses.
This66 is done to call the attention of the reader to the values described in 4.1.6.2.

Filenames67 and pathnames are shown in CCoouurr ii eerr . When a pathname is shown
starting68 with $$HHOOMMEE// , this indicates the remaining components of the pathname
are69 to be related to the directory named by the user’s HOME environment
variable.70

The71 style selected for some of the special characters, such as <<nneewwll ii nnee>>,
matches72 the form of the input given to the ll ooccaall eeddeeff utility (see 2.5.2 of

73 POSIX.2 {3}). Generally, the characters selected for this special treatment are
those74 that are not visually distinct, such as the control characters <<tt aabb>> or

75 <<nneewwll ii nnee>>.

Literal76 characters and strings used as input or output are shown in various ways,
depending77 on context as follows:

78 %%,  bbeeggii nn When no confusion would result, the character or string is ren-
79 dered in the Courier font and used directly in the text.

10 2 Terminology and General Requirements
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80 ’’ cc’’  In some cases a character is enclosed in single-quote characters,
81 similar to a character constant used by several programming
82 languages. Unless otherwise noted, the quotes shall not be used
83 as input or output.

84 "" sstt rr ii nngg""  In some cases, a string is enclosed in double-quote characters
85 similar to a string constant used by several programming
86 languages. Unless otherwise noted, the quotes shall not be used
87 as input or output.

De88 fined names that are usually in lowercase, particularly function names, are
never89 used at the beginning of a sentence or anywhere else that English usage
would90 require them to be capitalized.

P91 arenthetical expressions within normative text also contain normative informa-
tion.92 The general typographic hierarchy of parenthetical expressions is:

93 { [ ( ) ] }

The94 square brackets are most frequently used to enclose a parenthetical expres-
sion95 that contains a function name [such as waitpid()] with its built-in
parentheses.96

In97 some cases, tabular information is presented inline; in others it is presented in
a98 separately labeled table. This arrangement was employed purely for ease of
reference99 and there is no normative difference between these two cases.

Annexes100 marked as normative are parts of the standard that pose requirements,
exactly101 the same as the numbered sections, but have been moved to near the end
of102 the document for clarity of exposition. Informative annexes are for information
only103 and pose no requirements. All material preceding page 1 of the document
(the104 ‘‘front matter’’) and the two indexes at the end are also only informative.

NOTES105 that appear in a smaller point size have one of two different meanings as
follows,106 depending on their location:

107 — When they are within the normal text of the document, they are the same
108 as footnotes — informative, posing no requirements on implementations,
109 distributions, or applications.

110 — When they are attached to tables or figures, they are normative, and can
111 include requirements.

T112 ext marked as examples (including the use of ‘‘e.g.’’) is for information only.

The113 table in this section refers to constructs from the C language. This part of
114 ISO/IEC 15068 itself has no requirement for the use of the C language or any other

programming115 language in particular. However, this part of ISO/IEC 15068 has
been116 developed with the use of concepts from POSIX.1 {2} and POSIX.2 {3}, and
those117 standards do make use of C-language constructs. The use of C-language
constructs118 within this part of ISO/IEC 15068 is simply to provide reference to the
appropriate119 parts of POSIX.1 {2} and POSIX.2 {3}. As far as this part of ISO/IEC

120 15068 is concerned, use of equivalent function from other languages is acceptable.

In121 some cases certain characters are interpreted as special characters by the
shell.122 In the normative portions of this part of ISO/IEC 15068, these characters
are shown without escape characters or quoting (see 3.2 in POSIX.2 {3}). In all
examples, however, quoting has been used, showing how sample commands
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123 (utility names combined with arguments) could be passed correctly to a shell (see
124 sshh in 4.56 of POSIX.2 {3}), or as a string to the system () function.

The125 typographical conventions listed here are for ease of reading only. Editorial
inconsistencies126 in the use of typography are unintentional and have no normative
meaning127 in this part of ISO/IEC 15068.

128 2.1.2  Grammar Conventions

129 Portions of this part of ISO/IEC 15068 are expressed in terms of a special grammar
notation.130 It is used to portray the complex syntax of certain program input. The
grammar131 is based on the syntax used by the yyaacccc utility (see A.3 in POSIX.2 {3}).
However,132 it does not represent fully functional yyaacccc input suitable for program
use.133 The lexical processing and all semantic requirements are described only in
textual134 form. The grammar is not based on source used in any traditional imple-
mentation135 and has not been tested with the semantic code that would normally be
required136 to accompany it. Furthermore, there is no implication that the partial

137 yyaacccc code presented represents the most efficient, or only, means of supporting
the138 complex syntax within the utility. Implementations may use other program-
ming139 languages or algorithms, as long as the syntax supported is the same as that
represented140 by the grammar.

The141 following typographical conventions are used in the grammar; they have no
signi142 ficance except to aid in reading.

143 — The identifiers for the reserved words of the language are shown with a
144 leading capital letter. These are terminals in the grammar. Examples:
145 WWhhii ll ee, CCaassee.

146 — The identifiers for terminals in the grammar are all named with uppercase
147 letters and underscores. Examples: NNEEWWLLII NNEE, AASSSSII GGNN__OOPP, NNAAMMEE.

148 — The identifiers for nonterminals are all lowercase.

149 2.2  Definitions

150 2.2.1  Terminology

151 For the purposes of this part of ISO/IEC 15068, the following definitions apply:

152 2.2.1.1  application: Includes both humans and executable programs that use
implementations153 of this part of ISO/IEC 15068. Such executable programs can
include154 control files within a distribution.

155 2.2.1.2  can: An indication of a permissible optional feature or behavior available
to156 a distribution or to someone using a utility defined in this part of ISO/IEC

157 15068; the implementation shall support such features or behaviors as mandatory
requirements.158

12 2 Terminology and General Requirements

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

159 2.2.1.3  conformance document: A document provided by an implementor that
contains160 implementation details as described in 1.3.1.3.

161 NOTE: See 2.2.1.3 of POSIX.2 {3}.

162 2.2.1.4  implementation: An object providing, to distributions and users, the
services163 defined by this part of ISO/IEC 15068.

The164 word implementation is to be interpreted to mean that object, after it has
been165 modified in accordance with the manufacturer’s instructions to:

166 — Configure it for conformance with this part of ISO/IEC 15068;

167 — Select some of the various optional facilities described by this part of
168 ISO/IEC 15068, through customization by local system administrators or
169 operators.

An170 exception to this meaning occurs when discussing conformance documentation
or171 using the term implementation defined.

172 NOTE: See 2.2.1.5 and 1.3.1.3.

173 2.2.1.5  implementation defined: An indication that the implementation pro-
vider174 shall define and document the requirements for correct program constructs
and175 correct data of a value or behavior.

When176 the value or behavior in the implementation is designed to be variable or
customizable177 on each instantiation of the system, the implementation provider
shall178 document the nature and permissible ranges of this variation.

179 NOTE: See 1.3.1.3. See also 2.2.1.5 of POSIX.2 {3}.

180 2.2.1.6  may: An indication of an optional feature or behavior of the implementa-
tion181 that is not required by this part of ISO/IEC 15068, although there is no prohi-
bition182 against providing it.

A183 Strictly Conforming POSIX.7.2 Distribution is permitted to use such features,
but184 shall not rely on the implementation’s actions in such cases. To avoid ambi-
guity,185 the reverse sense of may is not expressed as may not , but as need not .

186 2.2.1.7  obsolescent: An indication that a certain feature may be considered for
withdrawal187 in future revisions of this part of ISO/IEC 15068.

188 NOTE: See 2.2.1.7 of POSIX.2 {3}.

189 2.2.1.8  shall: An indication of a requirement on the implementation or on
Strictly190 Conforming POSIX.7.2 Distributions, where appropriate.

191 2.2.1.9  should:

192 (1) With respect to implementations, an indication of an implementation
193 recommendation, but not a requirement.

(2) With respect to distributions, an indication of a recommended practice for
distributions, and a requirement for Strictly Conforming POSIX.7.2
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194 Distributions.

195 2.2.1.10  system documentation: All documentation provided with an imple-
mentation,196 except the conformance document.

Electronically197 distributed documents for an implementation are considered part of
the198 system documentation.

199 NOTE: See 2.2.1.10 of POSIX.2 {3}.

200 2.2.1.11  undefined: An indication that this part of ISO/IEC 15068 imposes no
portability201 requirements on applications for erroneous program construction,
erroneous202 data, or use of an indeterminate value.

Implementations203 (or other standards) may specify the result of using that value or
causing204 that behavior. An application using such behaviors is using extensions, as
de205 fined in 1.3.2.3.

206 NOTE: See 2.2.1.11 of POSIX.2 {3}.

207 2.2.1.12  unspecified: An indication that this part of ISO/IEC 15068 imposes no
portability208 requirements on applications for a correct program construction or
correct209 data.

Implementations210 (or other standards) may specify the result of using that value or
causing211 that behavior. An application requiring a specific behavior, rather than
tolerating212 any behavior when using that functionality, is using extensions, as
de213 fined in 1.3.2.3.

214 NOTE: See 2.2.1.12 of POSIX.2 {3}.

215 2.2.2  General Terms

216 For the purposes of this part of ISO/IEC 15068, the following definitions apply:

217 2.2.2.1  absolute path: If the underlying system is based upon a conforming
implementation218 of POSIX.1 {2}; then a pathname that begins with // ; otherwise,

219 absolute path is implementation defined.

220 2.2.2.2  alternate root directory: A pathname other than // for managing
installed221 software.

222 2.2.2.3  analysis phase: The steps a software administration utility performs,
before223 modifying the target, while attempting to ensure that the execution of
operations224 on the target will succeed.

225 2.2.2.4  attribute: A component of an object, possessing a name and one or more
values.226
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227 2.2.2.5  autorecovery: The process of restoring installed software to the state it
was228 in prior to the invocation, and subsequent failure during execution, of the

229 sswwii nnsstt aall ll utility.

230 2.2.2.6  autoselect: The automatic selection, within a utility, of software beyond
that231 directly specified by the user in order to meet the dependencies of the user-
speci232 fied software.

233 2.2.2.7  bundle: A software object, which is a grouping of other software objects,
such234 as all or parts of other bundles and products.

235 NOTE: See 3.8.

236 2.2.2.8  catalog: The metadata describing all the software objects that are a part
of237 a single software_collection (distribution or installed_software object).

Catalogs238 exist both in distributions and for installed software, although storage of
catalogs239 for installed software is undefined within this part of ISO/IEC 15068.

A240 catalog in a distribution shall always use the exported catalog structure, since it
is241 required to be stored in a portable or exported catalog structure. A catalog for
installed242 software shall use the exported catalog structure when information is
listed243 with sswwll ii sstt -- vv .

244 NOTE: See Section 5.

245 2.2.2.9  class: Describes the structure and attributes of each level of the software
hierarchy246 that is used to organize and manage software files.

247 2.2.2.10  client role: The location where the software is actually executed or
used248 (as opposed to the target where it is actually installed).

The249 configuration of software is performed by this role.

250 2.2.2.11  command line interface: A means of invoking utilities by issuing com-
mands251 from within a POSIX.2 {3} shell, implying that neither graphics nor win-
dows252 are required.

253 2.2.2.12  common class: Defines those aspects of different software objects that
are254 the same.

The255 common classes for this part of ISO/IEC 15068 are software_collections,
software,256 and software_files. The names of these classes are also used to generi-
cally257 describe any object that shares that common class.

258 2.2.2.13  compressed file: A file that has been transformed in a manner
intended259 to reduce its size without loss of information.

260 2.2.2.14  containment: A relationship between two objects such that one is said
to belong to, or form part of, the other.
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261 All objects except software_collection objects shall be contained within exactly one
object.262 The containment of software_collection objects is undefined within this
part263 of ISO/IEC 15068.

264 2.2.2.15  control directory: The directory below which the control_files for
265 filesets and products are stored within exported catalogs for distributions and

installed266 software.

267 2.2.2.16  control_files: The control scripts executed by the utilities, the INFO
268 file describing the files in a fileset, and other files associated with a software

object.269

270 2.2.2.17  control script: A control_file associated with a software object that is
executed271 by the software administration utilities.

272 2.2.2.18  corequisite: The specification in a software object such that another
software273 object shall be installed, in conjunction with the installation of the first,
and274 configured in conjunction with the configuration of the first.

275 2.2.2.19  decimal character string: A sequence of characters from the set of
decimal276 digits the first of which shall not be the digit zero.

Decimal277 character strings shall consist only of the following characters:
278 00 11 22 33 44 55 66 77 88 99
279 Within software definition files of exported catalogs, all such strings shall be

encoded280 using IRV {1}.

281 2.2.2.20  default option: The value for an extended option as defined in a
defaults282 file.

283 NOTE: See 2.2.2.21 and 2.2.2.35.

284 2.2.2.21  defaults file: A system-specific or user-specific file that contains the
default285 values for extended options used by the software administration utilities.

286 2.2.2.22  dependency: A software object that is a prerequisite, corequisite or
exrequisite287 for a software object defining a ddeeppeennddeennccyy__ssppeecc .

A288 dependency is the object upon which another object depends.

289 2.2.2.23  dependency_spec: A ssooff tt wwaarr ee__ssppeecc that describes a dependency.

290 NOTE: See 4.1.4.1.

291 2.2.2.24  dependent: A software object that specifies a prerequisite, corequisite
or292 exrequisite on another software object.

2.2.2.25  developer role: Where software is developed, tested, and maintained.
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293 This role is outside the scope of this part of ISO/IEC 15068.

294 2.2.2.26  directory medium: A medium that contains a distribution in a
295 POSIX.1 {2} hierarchical file system format.

296 NOTE: An example of this is a distribution contained in a POSIX.1 {2} file system format on a CD-
ROM.297

298 2.2.2.27  distribution: A software_collection containing software in the software
packaging299 layout.

300 2.2.2.28  distribution catalog: The catalog of metadata for a distribution
software_collection.301

Unlike302 a catalog for an installed_software object, a distribution catalog is stored in
a303 particular exported catalog structure that is part of the software packaging lay-
out.304

305 2.2.2.29  distribution path: The pathname below which the catalog describing
the306 distribution is located.

If307 the distribution is on a single medium, all software for it is located below this
path.308

309 2.2.2.30  downdate: Installation of software with a revision older than that of
the310 software currently installed in the same location.

This311 is also referred to as downgrading or reverting.

312 2.2.2.31  event: An occurrence that may require reporting by the utilities defined
in313 this part of ISO/IEC 15068.

The314 reporting of an event may cause data to be written to stdout, stderr, or to a
log315 file.

316 2.2.2.32  execution phase: The operations a software administration utility per-
forms317 that modify the target.

318 2.2.2.33  exported catalog: Refers to information organized in the exported
catalog319 structure of the standard packaging layout.

It320 is used for distribution catalogs as well as exporting installed software catalogs
using321 sswwll ii sstt -- cc catalog.

Within322 software definition files of an exported catalog, all data that can be
encoded323 using IRV {1}, shall be. Any such data that cannot be so encoded shall be
transformed324 using UTF-8 {4}.

325 NOTE: See Section 5.
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326 2.2.2.34  exrequisite: The specification in a software object such that it shall not
be327 installed if one or more specific software objects are installed.

328 2.2.2.35  extended option: The options that can be specified with the -- xx option.
These329 options may be defined in defaults files or options files.

330 2.2.2.36  filename: A POSIX.1 {2} filename with characters drawn from the
331 POSIX.1 {2} portable filename character set.

332 NOTE: See 2.2.2.60 of POSIX.1 {2}.

333 2.2.2.37  filename character string: A sequence of characters from the portable
334 filename character set, not including the // (slash) character.

Within335 software definition files of exported catalogs, all such strings shall be
encoded336 using IRV {1}.

337 NOTE: See 2.2.2.60 of POSIX.1 {2}.

338 2.2.2.38  fileset: Defines the files that make up a software object, and is the
lowest339 level of software object that can be specified as input to the software
administration340 utilities.

341 NOTE: See 3.9.

342 2.2.2.39  file storage structure: The storage directories in the software packag-
ing343 layout under which the actual software files for each fileset are located.

344 NOTE: See Section 5.

345 2.2.2.40  fully qualified software_spec: A ssooff tt wwaarr ee__ssppeecc that always
identi346 fies a software object unambiguously.

347 NOTE: See 4.1.4.1.

348 2.2.2.41  graphical user interface: A means of presenting function to a user
through349 the use of graphics.

All350 such interfaces are outside the scope of this part of ISO/IEC 15068.

351 2.2.2.42  hard link: A directory entry, as defined in 2.2.2.17. of POSIX.1 {2}.

352 2.2.2.43  hexadecimal character string: A sequence of characters from the set
of353 hexadecimal digits, preceded by the two characters 00xx (zero followed by a lower-
case354 ‘‘x’’).

Hexadecimal355 character strings shall consist only of the following characters:
356 00 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF xx
357 Within software definition files of exported catalogs, all such strings shall be

encoded using IRV {1}.
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358 2.2.2.44  host: A machine that contains software managed by this part of ISO/IEC
359 15068.

360 NOTE: A host may contain both installed_software and distribution software_collections. The
name361 of the host is the starting point for finding all software on that machine managed by this part
of362 ISO/IEC 15068. The path attribute of a software_collection, along with the specification of a host,
can363 be used on the command line to identify a particular software_collection to be managed by this
part364 of ISO/IEC 15068.

365 2.2.2.45  host character string: A sequence of characters describing a host, as
de366 fined in 2.2.2.44.

Within367 software definition files of an exported catalog, all data that can be
encoded368 using IRV {1} shall be. Any such data that cannot be so encoded shall be
transformed369 using UTF-8 {4}.

370 2.2.2.46  INDEX file: The file within an exported catalog containing the meta-
data371 describing the software objects and attributes for all bundles, products, sub-
products372 and filesets.

373 NOTE: The format of this file is defined in 5.2.

374 2.2.2.47  INFO file: For each product and fileset, the file within an exported cata-
log375 containing the metadata describing the software_file objects and attributes.

376 NOTE: The format of this file is defined in 5.2.

377 2.2.2.48  inheritance: The way in which the attribute definitions of a common
object378 class are used as a part of the definition of other object classes.

The379 definition of the new object class includes the definition of the common class
plus380 the additional definitions specific to the new object class.

381 2.2.2.49  installed software: Any software object created by the use of the
382 sswwii nnsstt aall ll utility.

383 2.2.2.50  installed_software: A software_collection containing installed
software.384

This385 software is in a state ready for use, or ready to be shared by client systems.
A386 directory path on a system and an installed_software catalog together identify a
unique387 installed_software object.

388 2.2.2.51  installed_software catalog: The catalog of metadata for an
installed_software389 software_collection.

Unlike390 a catalog for a distribution object, the storage and format of an
installed_software391 catalog is undefined within this part of ISO/IEC 15068. The
ability392 to dump and restore all or part of an installed_software catalog into an
exported catalog structure is included in this part of ISO/IEC 15068.
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393 2.2.2.52  installed_software path: The root directory of an installed_software
object;394 the pathname below which all software for that object shall be installed.

395 2.2.2.53  integer character string: A decimal character string, an octal charac-
ter396 string, or a hexadecimal character string.

397 NOTE: See 2.2.2.19, 2.2.2.63, and 2.2.2.43.

398 2.2.2.54  interactive: The behavior of a utility or control_script which requires
input399 from the user during its execution.

400 2.2.2.55  kernel: The nucleus of the operating system.

401 NOTE: See B.2.2.2 of POSIX.1 {2}.

402 2.2.2.56  kernel fileset: A fileset in which one or more of the referenced files
forms403 part of the kernel, and denoted by having the value of its is_kernel attribute
set404 to tt rr uuee.

405 2.2.2.57  locatable fileset: A fileset for which permission is granted to install the
406 files in a different location as specified by the user, and denoted by having the

value407 of its is_locatable attribute set to tt rr uuee.

408 2.2.2.58  locatable software: Software that contains locatable filesets.

409 2.2.2.59  manager role: Where each task is initiated.

The410 manager role is concerned with taking appropriate action at the completion or
failure411 of a task.

412 2.2.2.60  metadata: The information kept about software.

It413 consists of the values of the various attributes of each of the objects.

414 2.2.2.61  newline string: A white space string consisting only of the <<nneewwll ii nnee>>
415 character.

416 NOTE: The term white space string is defined in 2.2.2.110 and <<nneewwll ii nnee>> character is defined in
2.2.2.107417 of POSIX.2 {3}.

418 2.2.2.62  object: An instance in the software hierarchy that can be operated on
using419 the software administration utilities.

420 2.2.2.63  octal character string: A sequence of characters from the set of octal
digits421 the first of which shall be the digit zero.

Octal422 character strings shall consist only of the following characters:
423 00 11 22 33 44 55 66 77

Within software definition files of exported catalogs, all such strings shall be
encoded using IRV {1}.
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424 2.2.2.64  options file: A file that can be specified with the -- xx option. This file
contains425 extended option definitions that override default definitions.

426 NOTE: See 2.2.2.21.

427 2.2.2.65  packager role: Where software that has been developed is organized in
a428 form suitable for distribution.

429 2.2.2.66  pathname: A POSIX.1 {2} pathname with characters drawn from the
430 POSIX.1 {2} portable character set.

431 NOTE: See 2.2.2.60 of POSIX.1 {2}.

432 2.2.2.67  pathname character string: A sequence of characters from the port-
able433 filename character, including the // (slash) character.

434 NOTE: See 2.2.2.60 of POSIX.1 {2}.

435 Within software definition files of exported catalogs, all such strings shall be
encoded436 using IRV {1}.

437 2.2.2.68  portable character string: A sequence of characters from the portable
character438 set as defined in 2.2.2.130 and 2.4 of POSIX.2 {3}.

Within439 software definition files of exported catalogs, all such strings shall be
encoded440 using IRV {1}.

441 2.2.2.69  prerequisite: The specification in a software object that implies it shall
not442 be installed until after some other software object is installed, and configured
until443 after the other software object is configured.

444 NOTE: The manner of honoring such a prerequisite is described in 4.5.7.1 and 4.5.7.2.

445 2.2.2.70  product: A software object used to define a set of related software.
Filesets446 are contained within products.

447 2.2.2.71  product specification file (PSF): The input file used to define the
structure448 and attributes of software objects and related files to be packaged by the

449 sswwppaacckkaaggee utility.

450 2.2.2.72  proxy install: A proxy install uses an alternate root directory as the
target451 path.

452 2.2.2.73  recovery: The ability of the sswwii nnsstt aall ll utility, for a failed software
install,453 to return the system to the state that it was in before the failure, including
restoring454 the files.

455 2.2.2.74  reboot fileset: A fileset which, if installed, requires reboot of the
operating system to complete its installation, and denoted by having the value of
its is_reboot attribute set to tt rr uuee.
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456 2.2.2.75  rebooting: An implementation-defined procedure generally used to ter-
minate457 and then restart operations on the target system.

458 2.2.2.76  role: The context in which an operation is executed.

The459 utilities in this part of ISO/IEC 15068 require the ability to perform operations
on460 more than one system, perhaps by more than one person. These operations are
separated461 into distinct roles including developer, packager, manager, source, tar-
get,462 and client.

463 2.2.2.77  selection phase: The set of steps performed by software administration
utility464 to process selections and options.

465 2.2.2.78  serial medium: A medium that contains a POSIX.1 {2} extended tt aarr or
extended466 ccppii oo archive.

467 NOTE: See 10.1.1 and 10.1.2 of POSIX.1 {2}.

468 2.2.2.79  session: An execution of a software administration command from ini-
tiation469 to completion on all applicable roles.

470 2.2.2.80  shell token string: A sequence of shell tokens.

A471 shell token string shall be a portable character string.

472 NOTE: See 2.2.2.68. Shell tokens are defined in 3.3 of POSIX.2 {3}.

473 2.2.2.81  software: A generic term referring to software objects or a structured
set474 of files.

This475 term can refer to the objects forming the hierarchical structure (software
objects),476 or to the actual files and control_files (software files).

477 NOTE: See 2.2.2.90.

478 2.2.2.82  software_collection: A grouping of software objects that are managed
by479 the software administration utilities.

Software_collections480 are the sources and targets of these utilities. This part of
481 ISO/IEC 15068 defines two types of software_collections: installed_software and

distributions.482

483 2.2.2.83  software common class: The common class describing the common
attributes484 associated with the hierarchical structure of software objects defined by
this485 part of ISO/IEC 15068.

486 2.2.2.84  software definition files: The files containing the software structure
and487 detailed attributes for distributions, installed_software, bundles, products,
subproducts,488 filesets, files, and control_files.

This includes the II NNDDEEXX and II NNFFOOfiles and the PSF.
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489 To communicate metadata information relating to both distributions and installed
software,490 software definition files serve as input to, or output from, the various
software491 administration utilities. The format used by software administration
utilities492 to store metadata relating to installed software is undefined.

493 NOTE: See 5.2.

494 2.2.2.85  software file: A generic term referring to the files and control_files that
are495 contained within software objects and managed by the utilities in this part of

496 ISO/IEC 15068.

497 2.2.2.86  software_file common class: The common class that relates the two
types498 of files defined by this part of ISO/IEC 15068, namely the actual files that
make499 up the software, plus the control_files that are executed by the utilities
when500 operating on software.

501 2.2.2.87  software_files: A generic term referring to file and control_file objects
(those502 that share the same software_file common class).

503 2.2.2.88  software hierarchy: Hierarchical organization of objects that are
managed504 by the software administration utilities.

505 2.2.2.89  software location: The directory relative to the installed_software root
directory506 where the relocatable files of the software have been located.

507 2.2.2.90  software object: An object that inherits attributes of the software com-
mon508 class, meaning a bundle, product, subproduct, or fileset object.

509 2.2.2.91  software packaging layout: The format for software in a distribution.
It510 contains the metadata for the distribution catalog in a well-defined exported
form,511 as well as the files for the software objects in that distribution.

512 NOTE: For a detailed description, see Section 5.

513 2.2.2.92  software pattern match string: A sequence of one or more strings,
each514 made up of a sequence of one or more characters from the shell ‘‘Pattern
Matching515 Notation’’ strings described in 3.13, of POSIX.2 {3}, and with the mean-
ing516 defined in that clause. If there are two or more strings, the strings are
separated517 by the || character.

The518 match is true if any of the sequences of strings match according to 3.13 of
519 POSIX.2 {3}.

A520 software pattern match string shall be portable character string.

521 2.2.2.93  software_spec: A string that is used to identify one or more software
objects522 for input to a software administration utility.

523 NOTE: See 4.1.4.1.1.
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524 2.2.2.94  source: The specification of a source distribution object for a software
administration525 utility. The source host provides a means to locate the source role
and526 the source path is a path accessible to the source host.

527 2.2.2.95  source host: The host portion of a source specification.

528 2.2.2.96  source path: The pathname portion of a source specification.

529 2.2.2.97  source role: Where the software exists in a form suitable for distribu-
tion,530 forming a context for the establishment of a repository of software from
which531 the manager may choose to distribute to targets.

Software532 exists in the source until it is removed by a task initiated by the
manager.533 The source role provides a repository where software may be stored and
provides534 access for those roles that require the software.

535 2.2.2.98  subproduct: A software object that is a grouping of software filesets
and536 other subproducts within a product.

537 NOTE: See 3.10.

538 2.2.2.99  symbolic link: A type of file that contains a pathname.

Rather539 than containing data itself, this type of file will resolve to another, as
de540 fined by the contained pathname. The way in which this type of file is handled
by541 implementations of this part of ISO/IEC 15068 is undefined.

542 NOTE: It is not the intention of this part of ISO/IEC 15068 to define symbolic links in a manner
inconsistent543 with POSIX.1 {2}. However, no approved POSIX standard currently contains symbolic
links.544 This definition is a placeholder until such time as an approved standard provides the
de545 finition. See POSIX.1a {B21}.

546 2.2.2.100  system: An implementation of this part of ISO/IEC 15068.

547 2.2.2.101  target: The specification of a target distribution object, or installed
software548 object, for a software administration utility. The target host provides a
means549 to locate the target role and the target path is a path accessible to the tar-
get550 host.

551 2.2.2.102  target host: The host portion of a target specification.

552 2.2.2.103  target path: The pathname portion of a target specification.

553 2.2.2.104  target role: Where software is installed, removed, listed, and other-
wise554 operated on by the utilities.

F555 or example, when installing software, the target is where software is installed
after556 having been delivered from a source. As another example, the target for a
copy operation command refers to the distribution to which products are added.
For management operations like removing software, the target refers to either the

24 2 Terminology and General Requirements
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557 installed_software objects or the distributions from which software is being
removed.558

559 2.2.2.105  update: Installing a newer revision of software than one that is
currently560 installed, into the same location.

This561 is also referred to as upgrading.

562 2.2.2.106  vendor: A supplier of packaged software.

This563 term applies to anyone who creates packaged software, including commercial
and564 non-commercial suppliers, system administrators, and end users.

565 2.2.2.107  vendor-defined: An item, such as a nonstandard attribute, that is
de566 fined by the vendor that created (packaged) the software.

567 2.2.2.108  vendor-supplied: An item, such as a control file, that is supplied by
the568 creator (packager) of the software.

569 2.2.2.109  version: A unique identification of software based on the attributes of
the570 software. Version differentiates software objects with the same value of the

571 tag attribute.

V572 ersions of bundles or products have the same value of the tag attribute and will
di573 ffer by the value of at least one of revision, architecture, vendor_tag, location, or

574 qualifier attributes. The location and qualifier attributes only apply to software in
installed_software575 software_collections.

A576 fileset is considered a version of another fileset if they have the same fileset.tag
577 and their respective products have the same product.tag.

578 2.2.2.110  white space string: A sequence of one or more white space characters
(as579 defined in 2.2.2.191 of POSIX.2 {3}) including <<ssppaaccee>>, <<tt aabb>>, and <<nneeww--
l580 l ii nnee>>.

Within581 software definition files of exported catalogs, all such strings shall be
encoded582 using IRV {1}.

583 2.2.2.111  wildcard character: One of ∗∗??[[ (asterisk, question mark, open
bracket).584

Such585 characters are used in software pattern match strings 2.2.2.92.

586 2.2.3  Abbreviations

587 For the purposes of this part of ISO/IEC 15068, the following abbreviations apply:

588 2.2.3.1  API: Application Programming Interface

2.2 Definitions 25
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589 2.2.3.2  CLI: Command Line Interface, as defined in 2.2.2.11.

590 2.2.3.3  C Standard: ISO/IEC 9899: 1990, Information technology—
P591 rogramming languages—C {B13}.

592 2.2.3.4  CRC: Cyclic Redundancy Check.

593 2.2.3.5  GUI: Graphical User Interface, as defined in 2.2.2.41.

594 2.2.3.6  IRV: ISO/IEC 646: 1991, Information technology—ISO 7-bit coded char-
acter595 set for information interchange, International Reference Version {1}.

596 2.2.3.7  newline: A newline string, as defined in 2.2.2.61.

597 2.2.3.8  OS: Operating System.

598 2.2.3.9  POSIX.1: ISO/IEC 9945-1: 1990 (ANSI/IEEE Std 1003.1-1990): Informa-
tion599 technology—Portable Operating System Interface (POSIX)—Part 1: System
Application600 Program Interface (API) [C Language] {2}.

601 2.2.3.10  POSIX.1a: IEEE P1003.1a, Draft Standard for Information
technology602 —Portable Operating System Interface (POSIX)—Part 1: System Appli-
cation603 Program Interface (API) [C Language] {B21}.

604 2.2.3.11  POSIX.2: ISO/IEC 9945-2: 1993 (ANSI/IEEE Std 1003.2-1992): Infor-
mation605 technology—Portable Operating System Interface (POSIX)—Part 2: Shell
and606 Utilities {3}.

607 2.2.3.12  POSIX.7.2: This part of ISO/IEC 15068.

608 2.2.3.13  PSF: product specification file as defined in 2.2.2.71.

609 2.2.3.14  symlink: symbolic link, as defined in 2.2.2.99.

610 2.2.3.15  UTF-8: UCS Transformation Format 8, as defined in ISO/IEC 10646-
1: 1993,611 Information technology—Universal Multiple-Octet Coded Character Set
(UCS)612 —Part 1: Architecture and Basic Multilingual Plane, Amendment 2: UCS
T613 ransformation Format 8 (UTF-8), 1996 {4}.

614 2.2.3.16  white space: A white space string, as defined in 2.2.2.110.

26 2 Terminology and General Requirements
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615 2.3  Dependencies on Other Standards

616 2.3.1  Features Inherited From POSIX.1

617 This subclause describes some of the features provided by POSIX.1 {2} that are
assumed618 to be globally available to all conforming implementations. This sub-
clause619 does not attempt to detail all the POSIX.1 {2} features that are required by
all620 the utilities defined in this part of ISO/IEC 15068; the utility descriptions point
out621 additional functionality required to provide the corresponding features
needed.622

The623 following subclauses describe frequently used concepts. Utility description
statements624 override these defaults when appropriate.

625 2.3.1.1  File System

626 The hierarchical directory structure of POSIX.1 {2} is assumed to be available, as
well627 as support for case-sensitive file names. In addition, various file attributes
are628 also assumed to be present, including the following — type, owner, group,
mode,629 uid, gid, mtime, major, and minor.

630 2.3.1.2  Environment Variables

631 The existence of environment variables in general is assumed, as well as PATH,
632 LANG, LC_ALL, LC_CTYPE, LC_MESSAGES, LC_TIME, and TZ, in particu-

lar.633

634 2.3.1.3  Data Interchange Format

635 The ability to read and write the data interchange formats of POSIX.1 {2} is
assumed,636 including both extended tt aarr and extended ccppii oo. See 10.1.1 and 10.1.2
of637 POSIX.1 {2}. See also 5.3.

638 2.3.2  Features Inherited From POSIX.2

639 This subclause describes some of the features provided by POSIX.2 {3} that are
assumed640 to be globally available to all systems conforming to this part of ISO/IEC

641 15068. This subclause does not attempt to detail all of the POSIX.2 {3} features
that642 are required by all the utilities and control scripts defined in this part of

643 ISO/IEC 15068; additional functionality required may be found in the utility
descriptions644 and in 4.1.6.1.

All645 of the utilities defined in POSIX.2 {3} are required, including the shell inter-
preter646 (sshh). This assures a portable environment for executable control files.

2.3 Dependencies on Other Standards 27
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1 Section 3: Software Structures

2 This section describes the software classes and attributes applicable to software
administration.3 Each utility in Section 4 describes the operations on the software
objects4 including how the values of the attributes affect the behavior of the opera-
tions.5 Whether these operations and behaviors are implemented as procedures on
software6 structures or by other means is undefined within this part of ISO/IEC

7 15068.

The8 software administration classes form a hierarchy that consists of distribu-
tions,9 media, installed_software, vendors, bundles, products, subproducts, filesets,
control_10 files, and files.

At11 each level, this hierarchy is defined by containment attributes that reference
objects12 at lower levels. Operations on objects of lower levels, such as files, are
actually13 enacted by operations on objects of higher levels. For example, files may
be14 created in a distribution by copying a software product.

A15 ‘‘common class’’ is used to define attributes that are common between related
objects.16 Objects inherit attribute definitions from common classes as well as their
individual17 attributes. This provides a logical relationship between the objects that
share18 the same common class. The software administration common classes are
software_collection,19 software, and software_file.

Objects20 that share the same common class are also referred to generically as
software_collections,21 software objects, and software_files.

In22 tables in this section, attributes are listed with various properties. The attri-
butes23 and their values manifest themselves as part of the utilities defined in Sec-
tion24 4 and the software packaging layout in Section 5.

The25 names of attributes are as provided. If the underlying host allows for the dis-
tinction26 of case, the attribute names shall be sensitive to case. Where values of
attributes27 are shown, if the underlying host allows for the distinction of case, the
values28 of attributes shall be sensitive to case. If the underlying host does not
allow29 for the distinction of case for either the name or value of an attribute, the
way30 in which case differences are handled is implementation defined.

The31 attribute tables in this section list the following information:

32 Attribute
33 The name of the attribute, also used as the keyword for the attribute.

34 Length The maximum permitted length of the value of the attribute.

35 All attribute values in this part of ISO/IEC 15068 are represented
36 only as strings. The length is the maximum permitted length of the

value in bytes or, for attributes whose values are lists, the maximum
permitted number of items permitted in the list. Since the means of

3 Software Structures 29
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37 storing such data for installed software is undefined within this part
38 of ISO/IEC 15068, an implementation may store such values inter-
39 nally in different structures for installed software. See 2.2.2.28,
40 2.2.2.33, and 2.2.2.51.

41 Permitted Values
42 The character sequences permitted as values for this attribute.

43 Default Value
44 The value of the attribute if the attribute is not specified.

45 A default value of NNoonnee means the system shall not supply a value in
46 cases where the attribute has not been specified and the attribute is
47 not one whose values are generated dynamically. See 5.1.1 and 5.2.

The48 attribute tables are broken into the following three groups:

49 (1) The top group contains the attributes that are used to identify a particu-
50 lar instance.

51 (2) The middle group contains the rest of the attributes that describe other
52 information or behaviors for the object.

53 (3) The bottom group contains the attributes that describe the objects con-
54 tained within this object. The way in which these lists are represented in
55 software definition files is described in 5.2. The way in which these lists
56 are represented by sswwll ii sstt is described in 4.6.3.

Beyond57 this convention, the order of attributes shown in this section is not
signi58 ficant. For any attribute ordering rules, see 5.2. Some attributes do not
apply59 to software objects in both distributions and installed_software objects. See
5.260 for details.

Management61 of lists of software_collections contained within a host is undefined
within62 this part of ISO/IEC 15068. See 4.1.4.2 for the way in which
software_collections63 are identified relative to a software host.

64 3.1  Software_Collection

65 A software_collection is the common class from which distribution and
installed_software66 objects inherit.

A67 software_collection can contain product and bundle software objects. A
software_collection68 can contain multiple versions of the same product or bundle
software69 objects, namely products or bundles that share the same value for the tag

70 attribute.

Each71 software_collection has a catalog associated with it that contains the meta-
data72 describing all software objects in that collection.4)

73 NOTE: For distribution software_collections, the catalog information is stored in the software
packaging74 layout in an exported catalog structure. For installed_software objects, how the catalog
information75 is stored (whether in a file or database, for example) is undefined within this part of

76 ISO/IEC 15068.

30 3 Software Structures
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77 Table 3-1 −− Attributes of the Software_Collection Common Class
78 ____________________________________________________________________________________________
79 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
80 path Undefined Pathname character string Implementation defined____________________________________________________________________________________________
81 ddff ii ll eessdfiles 64 Filename character string
82 11.. 00 11.. 00layout_version 64
83 ppff ii ll eesspfiles 64 Filename character string

____________________________________________________________________________________________
84 List of bbuunnddll ee__ssooff tt wwaarr ee__ssppeeccsbundles Undefined Empty list
85 List of
86 pprr oodduucctt __ssooff tt wwaarr ee__ssppeeccs

products Undefined Empty list

____________________________________________________________________________________________LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

87 3.1.1  Software_Collection Attributes

88 The attributes listed in Table 3-1 and described in the following, characterize each
instance89 of the software_collection class, and are inherited by each instance of the
distribution90 and installed_software classes:

91 bundles A list of bbuunnddll ee__ssooff tt wwaarr ee__ssppeeccs.

92 Each ssooff tt wwaarr ee__ssppeecc shall refer to a bundle. Each
93 ssooff tt wwaarr ee__ssppeecc shall be fully qualified. See 4.1.4.1 for the syn-
94 tax of ssooff tt wwaarr ee__ssppeecc .

95 dfiles The name of the directory in the exported catalog structure
96 below which any attributes stored as files for the
97 software_collection are stored (see 5.1).

98 layout_version
99 This attribute, and its value, are included for future use.

100 path The identifier for a particular software collection on a host.

101 The value of the path attribute shall be an absolute path. The
102 default value of this attribute is implementation defined. See
103 4.1.5.2.

104 pfiles The name of the directory in the exported catalog structure
105 below which any control_files, and attributes stored as files, for
106 the product are stored (see 5.1).

107 products A list of pprr oodduucctt __ssooff tt wwaarr ee__ssppeeccs.

108 Each ssooff tt wwaarr ee__ssppeecc shall refer to a product. Each
109 ssooff tt wwaarr ee__ssppeecc shall be fully qualified. See 4.1.4.1 for the syn-
110 tax of ssooff tt wwaarr ee__ssppeecc .

3.1 Software_Collection 31
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111 3.2  Distribution

112 A distribution contains product and bundle software objects. It is contained on a
distribution113 media or may be part of the file store of a system. The distribution
may114 contain a variety of software products and bundles, and that software may be
applicable115 to a variety of hardware architectures or operating systems.

The116 distribution class inherits attributes from the software_collection common
class.117

A118 particular distribution object is identified within a host by the path attribute.
F119 or distributions, the path attribute is the pathname to the directory containing a
distribution120 in the directory format of the software packaging layout, or a file or
device121 file containing a distribution in a serial format of the software packaging
layout.122

Distributions123 can contain more than one version of a product or bundle. A version
is124 uniquely identified within a distribution by the values of the revision,

125 vendor_tag, and architecture attributes.

126 Table 3-2 −− Attributes of the Distribution Class
127 ____________________________________________________________________________________________
128 Attribute Length Permitted Values Default Value____________________________________________________________________________________________

129 ____________________________________________________________________________________________
130 uuid 64 Portable character string Empty string____________________________________________________________________________________________
131 List of media sequence_number
132 values

Empty listmedia Undefined

____________________________________________________________________________________________L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L

133 3.2.1  Distribution Attributes

134 The attributes listed in Table 3-2 and described in the following, along with the
attributes135 listed in Table 3-1, characterize each instance of the distribution class:

136 media A list of media.sequence_number values for the distribution if
137 the distribution spans multiple media. Each medium in a distri-
138 bution shall have its media.sequence_number in the II NNDDEEXX file
139 defined for that medium. See 5.3. An implementation may
140 include definitions for all media in the global II NNDDEEXX file found on
141 the first medium in the distribution. The
142 media.sequence_number for the first medium in the distribution
143 shall be 11 and shall be the first item in the list.

144 uuid A string that should uniquely identify a distribution.

145 The way in which a unique string is generated is undefined.
146 This attribute is used for determining whether subsequent
147 media are from the same set as the one that an install or copy
148 started with. This attribute shall be defined for distributions
149 that span multiple media.

32 3 Software Structures
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150 3.3  Media

151 The media class is used to describe the media attributes for distributions that
span152 multiple media.

153 Table 3-3 −− Attributes of the Media Class
154 _____________________________________________________________________________________________
155 Attribute Length Permitted Values Default Value_____________________________________________________________________________________________
156 11sequence_number 64 Portable character string

_____________________________________________________________________________________________

157 _____________________________________________________________________________________________

158 _____________________________________________________________________________________________LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

159 3.3.1  Media Attributes

160 The attribute listed in Table 3-3 and described in the following, characterizes each
instance161 of the media class:

162 sequence_number
163 Identifies a particular media when a distribution spans multiple
164 media.

165 It is used for identifying the correct medium on which to find the
166 distribution files when the distribution spans multiple media.

167 3.4  Installed_Software

168 The installed_software class is used to describe the bundle and product software
that169 has been installed on a file system.

The170 installed_software class inherits attributes from the software_collection com-
mon171 class.

A172 particular installed_software object is identified within a host by both the path
173 attribute (defined in the software_collection class) and the catalog attribute. For

installed_software174 objects, the path attribute is the root directory for the
installed_software175 object below which all the software files are installed.

An176 installed_software object can contain multiple versions of a product or bundle.
Multiple177 product and bundle versions are distinguished by the same attributes as
distribution178 products, plus the user-specifiable location and qualifier attributes.
Multiple179 product versions may be installed at the same time in an
installed_software180 object. Different product versions may be installed into
di181 fferent locations, and different filesets from different product versions may be
installed182 in the same location.

3.4 Installed_Software 33
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183 Table 3-4 −− Attributes of the Installed Software Class
184 ____________________________________________________________________________________________
185 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
186 Undefined Portable character string Undefinedcatalog

____________________________________________________________________________________________

187 ____________________________________________________________________________________________

188 ____________________________________________________________________________________________LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

189 3.4.1  Installed_Software Attributes

190 The attribute listed in Table 3-4 and described in the following, along with the
attributes191 listed in Table 3-1, characterizes each instance of the installed_software
class:192

193 catalog Along with the path attribute, identifies a single
194 installed_software object.

195 Different installed_software objects may have the same value for
196 the path attribute if and only if the value of their catalog attri-
197 butes are different.

198 The catalog attribute is evaluated relative to the path attribute.
199 It may be a POSIX.1 {2} pathname or other identifier: together
200 they form the key to the undefined catalog storage for this
201 installed_software object.

202 3.5  Vendor

203 The vendor class is used to describe the attributes of the vendors associated with
products204 and bundles.

Each205 product or bundle identifies a vendor with a vendor_tag that identifies a par-
ticular206 vendor object. The vendor_tag attribute is used to distinguish products
and207 bundles from different vendors that share the same product or bundle tag.

208 Table 3-5 −− Attributes of the Vendor Class
209 ____________________________________________________________________________________________
210 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
211 tag 64 Filename character string Empty string____________________________________________________________________________________________
212 title 256 Portable character string Empty string
213 description Undefined Portable character string Empty string____________________________________________________________________________________________

214 ____________________________________________________________________________________________LL
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
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215 3.5.1  Vendor Attributes

216 The attribute listed in Table 3-5 and described in the following, characterizes each
instance217 of the installed_software class:

218 description A more detailed description of the vendor or information about
219 the vendor.

220 tag A short identifying name of the vendor that supplied the pro-
221 duct.

222 This attribute is used to to distinguish products and bundles
223 from different vendors, and for resolving software specifications.
224 Each software vendor should attempt to have a unique value for
225 the tag attribute.

226 title A longer name of the vendor that supplied the product. It is
227 used for presentation purposes.

228 3.6  Software

229 Software is the common class from which products, bundles, filesets and subpro-
ducts230 inherit.

231 Table 3-6 −− Attributes of the Software Common Class
232 ____________________________________________________________________________________________
233 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
234 tag 64 Filename character string None____________________________________________________________________________________________
235 create_time 16 Integer character string None
236 description Undefined Portable character string Empty string
237 mod_time 16 Integer character string None
238 size 32 Integer character string None
239 title 256 Portable character string Empty string____________________________________________________________________________________________

240 ____________________________________________________________________________________________L
L
L
L
L
L
L
L
L
L
L
L
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241 3.6.1  Software Common Attributes

242 The attributes listed in Table 3-6 and described in the following, characterize each
instance243 of the software common class, and are inherited by each instance of the
product,244 bundle, fileset, and subproduct classes:

245 create_time A value that shall be set by the implementation to be the time
246 that the catalog information for this object was first written.

247 Time shall be represented as seconds since the Epoch, as defined
248 in 5.6.1.3 of POSIX.1 {2}.

249 description A more detailed description of the software object.

250 mod_time A value that shall be set by the implementation to be the time
that the catalog information for this object was last written.
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251 Time shall be represented as seconds since the Epoch, as defined
252 in 5.6.1.3 of POSIX.1 {2}.

253 size The sum of the sizes in bytes of all files and control_files con-
254 tained within the software object.

255 For objects other than filesets, the value is computed dynami-
256 cally as required. See 5.2.6, 5.2.7, and 5.2.8.

257 tag A short name associated with the software object.

258 It is the one attribute that is always required to identify a
259 software object. For more information on software selections,
260 see 4.1.4.1.

261 title A longer name associated with the software object, used for
262 display purposes.

263 3.7  Products

264 Products can contain filesets, which can be grouped into subproducts. Products
are265 named by their tag attributes. A particular product object is uniquely
identi266 fied within a software_collection by the tag attribute and by the version dis-
tinguishing267 attributes. The attributes that uniquely distinguish a particular pro-
duct268 version within a software_collection are revision, architecture, vendor_tag,

269 location, and qualifier.

The270 product class shall inherit the attributes of the software common class.

See271 4.1.4.1.2 on software compatibility.

272 3.7.1  Product Attributes

273 The product attributes listed in Table 3-7 and described in the following, along
with274 the attributes listed in Table 3-6, characterize each instance of the product
class:275

276 all_filesets This is a list of all filesets defined for the product, as opposed to
277 what is currently installed, described by the filesets attribute.
278 The all_filesets attribute is used to determine completeness of
279 this product when another software object has a dependency on
280 this product. In checking a product prerequisite or corequisite,
281 the existence of a fileset.tag in all_filesets that is not actually
282 ii nnsstt aall ll eedd or aavvaaii ll aabbll ee indicates that the dependency is not
283 satisfied.

284 This does not affect exrequisites as they test whether any of the
285 contents of the dependency specification are present instead of
286 all of the contents tested for prerequisites or corequisites.

287 architecture A vendor-defined string used to distinguish variations of a pro-
288 duct.

It is used for presentation purposes and for resolving software
specifications. If a product with the same value of the revision
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289 Table 3-7 −− Attributes of the Product Class
290 ____________________________________________________________________________________________
291 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
292 architecture 64 Portable character string Empty string
293 <product.directory>location Undefined Pathname character string
294 qualifier 64 Portable character string Empty String
295 revision 64 Portable character string Empty string
296 vendor_tag 64 Filename character string Empty string____________________________________________________________________________________________
297 List of fileset tag valuesall_filesets Undefined Empty list
298 <product.tag>control_directory Undefined Filename character string
299 copyright Undefined Portable character string Empty string
300 //directory Undefined Pathname character string
301 11instance_id 16 Filename character string
302 One of: tt rr uuee, ff aall ssee tt rr uueeis_locatable 8
303 postkernel Undefined Pathname character string implementation defined
304 11.. 00 11.. 00layout_version 64
305 Software pattern matching stringmachine_type 64 Empty string
306 number 64 Portable character string Empty string
307 Software pattern matching stringos_name 64 Empty string
308 Software pattern matching stringos_release 64 Empty string
309 Software pattern matching stringos_version 64 Empty string

____________________________________________________________________________________________
310 List of control_file.tag valuescontrol_files Undefined Empty list
311 List of subproduct.tag valuessubproducts Undefined Empty list
312 List of fileset.tag valuesfilesets Undefined Empty list

____________________________________________________________________________________________LL
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313 and vendor_tag attributes has different versions of software for
314 different target architectures, or any other variation (such as
315 supported locale), then the value of the architecture attribute
316 shall be different for each version. No additional semantics shall
317 be assumed for its value.

318 control_directory
319 The name of the product control directory below which the
320 control_files for the product are stored within an exported cata-
321 log.

322 See 5.1.

323 control_files A list of the values of the tag attribute for all the control_files in
324 the product.

325 These scripts are executed before and after software load, and
326 before and after software removal.

327 copyright The copyright notice for the product.

328 directory The vendor-defined directory commonly associated with the pro-
329 duct.

330 Generally, this will be the directory in or below which all (or
331 mostly all) files within the product are installed.

For a product that has filesets with is_locatable equals tt rr uuee, all
files that contain this directory as the first part of their path can

3.7 Products 37
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332 be relocated to the location directory during installation by
333 replacing the product.directory portion with the
334 product.location.

335 filesets A list of the values of the tag attribute for all the filesets in the
336 product that are currently ii nnsstt aall ll eedd (in an installed_software
337 object) or aavvaaii ll aabbll ee (in a distribution).

338 instance_id A single attribute that distinguishes versions of products (and
339 bundles) with the same tag.

340 It is a simple form of the version distinguishing attributes, valid
341 only within the context of an exported catalog.

342 is_locatable A Boolean value indicating whether any of the filesets in the pro-
343 duct have the is_locatable attribute set to tt rr uuee.

344 layout_version
345 This attribute, and its value, are included for future use.

346 location Used for resolving ssooff tt wwaarr ee__ssppeeccss for installed software.

347 A specific product location refers to all filesets of that product
348 that are installed at that location. This is the path beneath
349 which the relocatable files of that product are stored. See
350 4.5.7.3.1.

351 This attribute is valid only for products in installed_software.

352 machine_type
353 A software pattern matching string describing valid machine
354 members of the uname structure as defined by 4.4.1 of
355 POSIX.1 {2}.

356 It is used for determining compatibility.

357 number The semantics associated with the values of this attribute are
358 undefined.

359 This attribute can be used to store such vendor-defined values as
360 part number, order number or serial number.

361 os_name A software pattern matching string describing valid sysname
362 members of the uname structure as defined by 4.4.1 of
363 POSIX.1 {2}.

364 It is used for determining compatibility.

365 os_release A software pattern matching string describing valid release
366 members of the uname structure as defined by 4.4.1 of
367 POSIX.1 {2}.

368 It is used for determining compatibility.

369 os_version A software pattern matching string describing valid version
370 members of the uname structure as defined by 4.4.1 of
371 POSIX.1 {2}.

It is used for determining compatibility.

38 3 Software Structures
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372 postkernel
373 The path to the script that is run after the kernel filesets have
374 been installed.

375 Any product containing kernel filesets should include this path.
376 If this attribute is supplied, the corresponding script shall be run
377 if it exists relative to the root directory of the installed_software.
378 If this attribute is not supplied, then the implementation-defined
379 path (the default value for the attribute) shall be used if it exists
380 relative to the root directory of the installed_software. Note that
381 the use of an alternate root directory may mean that the default
382 path does not exist relative to the root directory of the
383 installed_software.

384 qualifier Specified by a user when installing software and used for
385 identifying a product (or set of product versions) using a logical
386 name.

387 Applies only to products in installed_software.

388 revision A vendor-defined string describing the revision of the product.

389 It is used for presentation purposes and for resolving software
390 specifications. The revision shall be interpreted as a .. (period)
391 separated string. See 4.1.4.1.

392 subproducts A list of the values of the tag attribute for all the subproducts in
393 the product.

394 vendor_tag A short identifying name of the vendor that supplied the
395 product.

396 This attribute may also be used to identify a vendor object
397 containing additional attributes describing the vendor.

398 This attribute is used to distinguish software objects, allowing
399 more than one vendor to produce a product with the same value
400 of the other version distinguishing attributes. It is used for
401 presentation purposes and for resolving software specifications.

402 3.8  Bundles

403 Bundles are groupings of software objects. Bundles contain references to pro-
ducts,404 parts of products, or other bundles. A software object can be referenced by
more405 than one bundle.

The406 bundle class shall inherit the attributes of the software common class.

A407 particular bundle object is uniquely identified within a software_collection by
the408 tag and by the version distinguishing attributes. The attributes that uniquely
distinguish409 a particular bundle version are revision, architecture, location,

410 vendor_tag, and qualifier.

Bundles,411 like products, are named by their tag attributes and share the same
name space as products. Products and bundles shall be considered together in
determining a unique value for instance_id.

3.8 Bundles 39
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412 Bundles and products include many of the same attributes. No bundle attributes
are413 automatically derived from the contained product attributes. They are defined
independently.414 See 4.1.4.1.2 on software compatibility.

Bundle415 definitions are copied or installed when explicitly specified in a software
selection416 for sswwccooppyy and sswwii nnsstt aall ll respectively. They remain installed until
explicitly417 removed or until all of their contents are removed.

418 Table 3-8 −− Attributes of the Bundle Class
419 ____________________________________________________________________________________________
420 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
421 architecture 64 Portable character string Empty string
422 <bundle.directory>location Undefined Pathname character string
423 qualifier 64 Portable character string Empty String
424 revision 64 Portable character string Empty string
425 vendor_tag 64 Filename character string Empty string____________________________________________________________________________________________
426 List of ssooff tt wwaarr ee__ssppeeccscontents Undefined Empty list
427 copyright Undefined Portable character string Empty string
428 Empty stringdirectory Undefined Pathname character string
429 11instance_id 16 Filename character string
430 One of: tt rr uuee, ff aall ssee tt rr uueeis_locatable 8
431 11.. 00 11.. 00layout_version 64
432 Software pattern matching stringmachine_type 64 Empty string
433 Portable character stringnumber 64 Empty string
434 Software pattern matching stringos_name 64 Empty string
435 Software pattern matching stringos_release 64 Empty string
436 Software pattern matching stringos_version 64 Empty string

____________________________________________________________________________________________

437 ____________________________________________________________________________________________LL
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438 3.8.1  Bundle Attributes

439 The attributes listed in Table 3-8 and described in the following, along with the
attributes440 listed in Table 3-6, characterize each instance of the bundle class:

441 architecture A vendor-defined string used to distinguish variations of a
442 bundle.

443 It is used for presentation purposes and for resolving software
444 specifications.

445 contents A list of ssooff tt wwaarr ee__ssppeeccs that defines the list of software
446 grouped into this bundle, as originally defined in the PSF.

447 copyright A copyright notice for the bundle.

448 directory The default directory (and location) of the bundle.

449 This is the default path prefixed, when the bundle is installed, to
450 the location of each product and bundle specification within this
451 bundle.

452 instance_id A single attribute that distinguishes versions of bundles (and
products) with the same tag.

40 3 Software Structures
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453 It is a simple form of the version distinguishing attributes, valid
454 only within the context of an exported catalog.

455 is_locatable A Boolean vaue indicating whether any of the contents in the
456 bundle have the is_locatable attribute set to tt rr uuee.

457 layout_version
458 This attribute, and its value, are included for future use.

459 location An attribute whose value is set when installing software and
460 used for resolving ssooff tt wwaarr ee__ssppeeccs for installed software.

461 When installing a bundle the bundle.location is prefixed to the
462 location specification for each ssooff tt wwaarr ee__ssppeecc in the contents
463 of the bundle, before that ssooff tt wwaarr ee__ssppeecc is resolved.

464 The contents attribute of the bundle is not modified.

465 Applies only to bundles in installed_software.

466 machine_type A software pattern matching string describing valid machine
467 members of the uname structure as defined in 4.4.1 of
468 POSIX.1 {2}.

469 It is used for determining compatibility.

470 number The semantics associated with the values of this attribute are
471 undefined.

472 This attribute can be used to store such vendor-defined values as
473 part number, order number or serial number.

474 os_name A software pattern matching string describing valid sysname
475 members of the uname structure as defined in 4.4.1 of
476 POSIX.1 {2}.

477 It is used for determining compatibility.

478 os_release A software pattern matching string describing valid release
479 members of the uname structure as defined in 4.4.1 of
480 POSIX.1 {2}.

481 It is used for determining compatibility.

482 os_version A software pattern matching string describing valid version
483 members of the uname structure as defined in 4.4.1 of
484 POSIX.1 {2}.

485 It is used for determining compatibility.

486 qualifier Specified by a user when installing software, and used for identi-
487 fying a bundle (or set of bundle versions) using a logical name.

488 Applies only to bundles in installed_software.

489 revision A vendor-defined string used to distinguish different revisions of
490 bundles from one another.

491 It is used for presentation purposes and for resolving software
specifications.

3.8 Bundles 41
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492 vendor_tag A short identifying name of the vendor that supplied the bundle.

493 This attribute shall be used to identify a vendor object containing
494 additional attributes describing the vendor.

495 This attribute is used to distinguish bundles, allowing more than
496 one vendor to produce a bundle with the same value of the tag
497 attribute.

498 3.9  Filesets

499 The fileset class is used to define a set of software files. The fileset is the smallest
level500 of software that can be managed by the tasks defined in this standard.

The501 fileset class inherits attributes from the software common class. Filesets con-
tain502 the actual files and control_files that make up the software product. A partic-
ular503 fileset object is identified within a product by the tag attribute.

504 NOTE: A fileset is strictly contained within the product. There cannot be more than one fileset in
the505 product with the same tag. A fileset cannot be in more than one product. However, a product
may506 be referenced by more than one bundle.

507 Table 3-9 −− Attributes of the Fileset Class
508 ____________________________________________________________________________________________
509 Attribute Length Permitted Values Default Value____________________________________________________________________________________________

510 ____________________________________________________________________________________________
511 control_directory <fileset.tag>Undefined Filename character string
512 List of ddeeppeennddeennccyy__ssppeeccscorequisites Undefined Empty list
513 List of ddeeppeennddeennccyy__ssppeeccsexrequisites Undefined Empty list
514 One of: tt rr uuee, ff aall ssee ff aall sseeis_kernel 8
515 One of: tt rr uuee, ff aall ssee tt rr uueeis_locatable 8
516 One of: tt rr uuee, ff aall ssee ff aall sseeis_reboot 8
517 <product.directory>location Undefined Pathname character string
518 media_sequence_number List of media.sequence_number
519 values

11Undefined

520 List of ddeeppeennddeennccyy__ssppeeccsprerequisites Undefined Empty list
521 revision 64 Filename character string None
522 One of: ccoonnff ii gguurr eedd,
523 ii nnsstt aall ll eedd, ccoorr rr uupptt ,
524 rr eemmoovveedd, aavvaaii ll aabbll ee, tt rr aann--
525 ssii eenntt

state 16 None

____________________________________________________________________________________________
526 List of control_file.tag valuescontrol_files Undefined Empty List
527 List of file.path valuesfiles Undefined Empty List

____________________________________________________________________________________________LL
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528 3.9.1  Fileset Attributes

529 The attributes listed in Table 3-9 and described in the following, along with the
attributes530 listed in Table 3-6, characterize each instance of the fileset class:

531 control_directory
532 The name of the fileset control directory below which the
533 control_files for the fileset are stored within an exported catalog.
534 See 5.1.

535 control_files A list of the values of the tag attribute for the control_files in the
536 fileset.

537 corequisites A list of ddeeppeennddeennccyy__ssppeeccs for software required to be
538 installed and configured for this fileset to work.

539 Dependencies shall be considered when copying, installing,
540 configuring, verifying, and removing software. See 4.3.7.2,
541 4.4.7.2, 4.5.7.2, 4.9.7.2, and 4.10.7.2.

542 The software specified by the ddeeppeennddeennccyy__ssppeecc shall be com-
543 plete in order for the dependency to be resolved successfully. See
544 all_filesets in 3.7.

545 exrequisites A list of ddeeppeennddeennccyy__ssppeeccs for software required not to be
546 installed when this fileset is installed.

547 Dependencies shall be considered when installing, configuring,
548 verifying, and removing software. See 4.3.7.2, 4.5.7.2, 4.9.7.2,
549 and 4.10.7.2.

550 No part of the software specified by the ddeeppeennddeennccyy__ssppeecc may
551 be installed in order for this dependency to be resolved success-
552 fully.

553 files A list of the values of the path attribute for the files in the fileset.

554 is_kernel A Boolean value indicating the fileset requires a kernel rebuild.

555 is_locatable A Boolean value indicating if the fileset may be re-located during
556 installation.

557 is_reboot A Boolean value indicating the host on which the fileset is
558 configured should be re-booted.

559 location Specifies the location below which relocatable files are stored.

560 This attribute is only valid for filesets in installed software. It
561 differs from the product.directory attribute only if relocation was
562 specified during installation. See 4.5.7.3.1.

563 media_sequence_number
564 Identifies the media.sequence_number for the medium on which
565 the files for this fileset is found.

566 If a single fileset spans multiple media, this attribute identifies a
567 list of media.sequence_number values, identifying all of the

media on which the fileset is found. In that case, the order of the
list shall be interpreted as the order in which to read the media.
See 3.2, 3.3, and 5.3.

3.9 Filesets 43
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568 prerequisites A list of ddeeppeennddeennccyy__ssppeeccs for software required to be
569 installed prior to the installation of this fileset and configured
570 prior to the configuration of this fileset.

571 Dependencies shall be considered when copying, installing,
572 configuring, verifying, and removing software. See 4.3.7.2,
573 4.4.7.2, 4.5.7.2, 4.9.7.2, and 4.10.7.2.

574 The software specified by the ddeeppeennddeennccyy__ssppeecc shall be com-
575 plete in order for the dependency to be resolved successfully. See
576 all_filesets in 3.7.

577 Circular definitions should be avoided within package
578 definitions. Behavior when circular definitions are encountered
579 is implementation defined.

580 revision Defines the revision of the fileset.

581 It is used for presentation purposes and for resolving software
582 specifications.

583 state An indication of the current status of the fileset.

584 This attribute may have one of the following values: ccoonnff ii gg--
585 uurr eedd, ii nnsstt aall ll eedd, ccoorr rr uupptt , rr eemmoovveedd, aavvaaii ll aabbll ee, and
586 tt rr aannssii eenntt .

587 3.10  Subproducts

588 Subproducts are groupings of filesets and subproducts within a single product.
Subproducts589 do not contain filesets or subproducts within the name space of the
subproduct,590 but instead refer to them. A subproduct can refer to another subpro-
duct.591 A subproduct or fileset can be referenced by more than one subproduct.

The592 subproduct class shall inherit the attributes of the software common class.

A593 particular subproduct object is named, and identified within a product, by the
594 tag attribute. The values of the tag attribute of all subproducts and filesets shall

be595 unique within a product.

Subproduct596 definitions are copied or installed when any fileset specified in the
contents597 of the subproduct is copied or installed with sswwccooppyy or sswwii nnsstt aall ll

598 respectively. They remain installed until explicitly removed or until all of their
contents599 are removed.

600 Table 3-10 −− Attributes of the Subproduct Class
601 ____________________________________________________________________________________________
602 Attribute Length Permitted Values Default Value____________________________________________________________________________________________

603 ____________________________________________________________________________________________
604 List of tag valuescontents Undefined Empty list

____________________________________________________________________________________________

605 ____________________________________________________________________________________________LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

LL
L
L
L
L
L
L

44 3 Software Structures

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

606 3.10.1  Subproduct Attributes

607 The attributes listed in Table 3-10 and described in the following, along with the
attributes608 listed in Table 3-6, characterize each instance of the subproduct class:

609 contents A list of tag values that defines the list of filesets and subpro-
610 ducts grouped into this subproduct.

611 3.11  Software_Files

612 Software_file is the common class that files and control_files inherit from. A
software_613 file is a file as defined in POSIX.1 {2}.

614 Table 3-11 −− Attributes of the Software_Files Common Class
615 ____________________________________________________________________________________________
616 Attribute Length Permitted Values Default Value____________________________________________________________________________________________

617 ____________________________________________________________________________________________
618 cksum 16 Integer character string None
619 compressed_cksum 16 Integer character string None
620 compressed_size 16 Integer character string None
621 One of: uunnccoommpprr eesssseedd,
622 ccoommpprr eesssseedd,
623 nnoott __ccoommpprr eessssii bbll ee

uunnccoommpprr eesssseeddcompression_state 16

624 compression_type 64 Filename character string Empty string
625 revision 64 Portable character string Empty string
626 size 16 Integer character string None
627 source Undefined Pathname character string None____________________________________________________________________________________________

628 ____________________________________________________________________________________________LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

629 3.11.1  Software_File Common Attributes

630 The attributes listed in Table 3-11 and described in the following, characterize
each631 instance of the software_file class, and are inherited by each instance of the

632 files and control_files classes:

633 cksum An integer character string representing a 32-bit cyclic redun-
634 dancy check (CRC) identical to that returned in the first field of
635 the output of the cckkssuummutility, as defined in 4.9 of POSIX.2 {3}.

636 compressed_cksum
637 Indicates the cckkssuummCRC of the compressed software file in the
638 same manner as the cksum attribute.

639 This attribute may be used to verify the integrity of a
640 compressed file, and to help determine if a file to be copied is
641 already present at the target.

642 compressed_size
643 Indicates the size of the compressed software file in the same
644 manner as the size attribute.

3.11 Software_Files 45
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645 This attribute can be used for computation of disk space analysis
646 when the file will remain compressed after a copy.

647 compression_state
648 Indicates which one of the following conditions is true:

649 — Uncompressed but permitted to be compressed in a distribu-
650 tion (if this attribute has the value uunnccoommpprr eesssseedd or if no
651 value is supplied for the attribute)

652 — Already compressed (if this attribute has the value
653 ccoommpprr eesssseedd)

654 — Uncompressed and not permitted to be compressed in a dis-
655 tribution (if this attribute has the value
656 nnoott __ccoommpprr eessssii bbll ee)

657 compression_type
658 Specifies the compression method used to compress the file if the
659 value of the compression_state attribute is ccoommpprr eesssseedd.

660 The values supported for compression_type are implementation
661 defined. The way in which an implementation uses this value to
662 implement or execute the compression or uncompression of a file
663 is undefined.

664 revision Describes a string indicating the revision level of the file.

665 size Indicates the size of the software file in bytes.

666 This attribute has the same values and meaning as st_size 5.6.1
667 of POSIX.1 {2}.

668 source When used in a PSF, this attribute specifies the pathname of the
669 file or control_file to be placed in the distribution by the sswwppaacckk--
670 aaggee utility.

671 3.12  Files

672 Files are the actual files and directories that make up the fileset. Many of the file
attributes673 (such as owner, group, and mode) are derived from, and dependent
upon,674 a POSIX.1 {2} file system.

The675 file class inherits attributes from the software_file common class.

A676 particular file object is identified within a fileset by the path attribute. When a
677 file is located on a distribution, the path attribute indicates the intended installa-

tion678 location of the file. The value of the path attribute is also the path below the
storage679 directory for that fileset within file storage structure of the distribution
(see680 5.1.2). While a file is installed (in an installed_software object), the path attri-
bute681 indicates the actual location of the file. This path is relative to the root direc-
tory682 for that installed_software object.

F683 or regular files, the value of the size attribute is the actual file size in bytes. For
symbolic links, this is the string length of the link_source attribute. For hard
links, directories, and block and character special files, this is always zero. These
types are set to zero since the actual space required by these types depends on the

46 3 Software Structures
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684 file system. An implementation should consider the impact of these types as part
of685 disk space analysis.

The686 cksum attribute only has meaning for a file with type of regular file.

687 Table 3-12 −− Attributes of the File Class
688 ____________________________________________________________________________________________
689 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
690 path Undefined Pathname character string None____________________________________________________________________________________________
691 gid 16 Integer character string Undefined
692 group Undefined Filename character string Empty string
693 One of: tt rr uuee, ff aall ssee ff aall sseeis_volatile 8
694 link_source Undefined Pathname character string None
695 major 16 Portable character string None
696 minor 16 Portable character string None
697 mode 16 Octal character string None
698 mtime 16 Integer character string None
699 owner Undefined Filename character string Empty string
700 One of: ff , dd, hh, ss , pp, bb, cc fftype 8
701 uid 16 Integer character string Undefined____________________________________________________________________________________________

702 ____________________________________________________________________________________________LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

703 3.12.1  File Attributes

704 The attributes listed in Table 3-12 and described in the following, along with the
attributes705 listed in Table 3-11, characterize each instance of the file class:

706 gid The numeric group id of the file.

707 This attribute has the same values and meaning as st_gid, 5.6.1
708 of POSIX.1 {2}.

709 group The group name of the file.

710 This attribute has the same values and meaning as gr_name,
711 9.2.1 of POSIX.1 {2}.

712 is_volatile Indicates a file whose contents can change, or that can be
713 removed after it has been installed.

714 link_source The pathname of the target of the link.

715 This attribute only has meaning if the file type is a hard or sym-
716 bolic link.

717 major This attribute only has meaning if the file type is character or
718 block special file.

719 This attribute has the same values and meaning as the devmajor
720 field in the tt aarr archive specified in 10.1.1 of POSIX.1 {2}.

721 minor This attribute only has meaning if the file type is character or
722 block special file.

This attribute has the same values and meaning as the devminor
field in the tt aarr archive specified in 10.1.1 of POSIX.1 {2}.

3.12 Files 47
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723 mode An octal representation of the permissions bits of the file.

724 This attribute has the same values and meaning as st_mode ,
725 5.6.1 of POSIX.1 {2}, except that this attribute has no meaning if
726 the file type is a hard or symbolic link.

727 mtime The time of the last data modification of the file.

728 This attribute has the same values and meaning as st_mtime ,
729 5.6.1 of POSIX.1 {2}.

730 owner The name of the owner of the file.

731 This attribute has the same values and meaning as pw_name,
732 9.2.2 of POSIX.1 {2}.

733 path The pathname of the file.

734 type Supported file types are those described in 5.6.1.1 of POSIX.1 {2},
735 plus hard link and symbolic link.

736 The permitted values of this attribute are the following: ff (regu-
737 lar file), dd (directory), hh (hard link), ss (symbolic link), pp [named
738 pipe (FIFO)], bb (block special device), and cc (character special
739 device).

740 uid The numeric user id of the file.

741 This attribute has the same values and meaning as st_uid , 5.6.1,
742 of POSIX.1 {2}.

743 3.13  Control_Files

744 Control_files can be scripts, data files, or II NNFFOOfiles. The product and fileset II NNFFOO
745 files in the software packaging layout are included as control_files. Control scripts

are746 the vendor-supplied scripts executed at various steps by the software adminis-
tration747 utilities.

The748 control_file class inherits attributes from the software_file common class.

A749 particular control_file object is identified within a product or fileset by the tag
750 attribute. The path attribute is the storage location of the file relative to the con-

trol751 directory. For distributions, the control directory is the directory in the
software752 packaging layout where the control_files are stored. For
installed_software753 objects, this control directory location is undefined.

754 3.13.1  Control_File Attributes

755 The attributes listed in Table 3-13 and described in the following, along with the
attributes756 listed in Table 3-11, characterize each instance of the control_file class:

757 interpreter The name of the interpreter used to execute those control_files
758 that are executed as part of the utilities defined in this part of
759 ISO/IEC 15068.

48 3 Software Structures
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760 Table 3-13 −− Attributes of the Control File Class
761 ____________________________________________________________________________________________
762 Attribute Length Permitted Values Default Value____________________________________________________________________________________________
763 tag 64 Filename character string None____________________________________________________________________________________________
764 sshhinterpreter Undefined Filename character string
765 path Undefined Filename character string None
766 One of: nnoonnee, ssuucccceessss ,
767 ff aaii ll uurr ee, wwaarr nnii nngg

nnoonneeresult 16

____________________________________________________________________________________________

768 ____________________________________________________________________________________________LL
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L

769 Within a distribution, a value for this attribute other than sshh
770 implies that the distribution is neither a Strictly Conforming
771 POSIX.7.2 Distribution nor a Conforming POSIX.7.2 Distribu-
772 tion. Such a distribution may be a Conforming POSIX.7.2 Distri-
773 bution with Extensions. See 1.3.2.

774 path The filename of the control_file.

775 Multiple control_file entries can have the same value of the path
776 attribute. This implies that the same script is executed in
777 different steps within the execution of a utility.

778 result Contains the result of the execution of the control script.

779 This attribute is only valid for control_files in installed_software.
780 A complete list of legal results is contained in Table 3-13.

781 tag The identifier of the control_file.

782 All control files are loaded and maintained within the distribu-
783 tion and installed software catalogs by the utilities defined in
784 this part of ISO/IEC 15068. These utilities execute control scripts
785 with particular tags at various steps in the execution of the util-
786 ity. The values for the control_file.tag attribute for which this
787 part of ISO/IEC 15068 defines behavior are as follows: rr eeqquueesstt ,
788 rr eessppoonnssee, cchheecckkii nnsstt aall ll , pprr eeii nnsstt aall ll , ppoosstt ii nnsstt aall ll ,
789 uunnpprr eeii nnsstt aall ll , uunnppoosstt ii nnsstt aall ll , vveerr ii ff yy , ff ii xx ,
790 cchheecckkrr eemmoovvee, pprr eerr eemmoovvee, ppoosstt rr eemmoovvee, ccoonnff ii gguurr ee,
791 uunnccoonnff ii gguurr ee, and ssppaaccee.

3.13 Control_Files 49
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1 Section 4: Software Administration Utilities

2 The Software Administration Utilities are the utilities that shall be implemented
in3 all systems conforming to this part of ISO/IEC 15068.

4 4.1  Common Definitions for Utilities

5 This part of ISO/IEC 15068 defines the following utilities: sswwaasskk , sswwccooppyy ,
6 sswwccoonnff ii gg, sswwii nnsstt aall ll , sswwll ii sstt , sswwmmooddii ff yy , sswwppaacckkaaggee, sswwrr eemmoovvee, and
7 sswwvveerr ii ff yy . These utilities share many common definitions and behaviors. This

section8 describes those common definitions and behaviors. These utilities conform
to9 the utility syntax guidelines in 2.10.2 of POSIX.2 {3}.

10 4.1.1  Synopsis

11 The following is the general synopsis format for the utilities:

12 <<ssww__uutt ii ll ii tt yy>> [ -- dd ||| -- rr ] [-- pp ] [-- uu ] [-- aa attribute ] [-- cc catalog]
13 [-- ss source ] [-- ff file] [-- tt targetfile] [-- xx option=value]
14 [-- XX options_files] [software_selections ] [@ targets ]

4.1.2  Description15

16 The utilities all operate on software_selections in source or target
software_collections17 or both.

18 4.1.3  Options

19 Each of the utilities in this standard does not support all of the options shown as
follows.20 Each utility shall support the options indicated in its synopsis subclause
and21 those indicated after the description of the options in this subclause. All
options22 can be repeated. Except where otherwise stated within this part of

23 ISO/IEC 15068, the behavior for repeated options is undefined. In addition to
those24 shown below, the -- WW(capital-W) option shall be reserved for implementation
extensions.25 See 2.10.2 of POSIX.2 {3}.

26 -- aa attribute
27 Used to specify the attributes on which the utility shall operate.

28 This option can be used multiple times to specify a set of attributes.

Applies to sswwll ii sstt , and sswwmmooddii ff yy .

4.1 Common Definitions for Utilities 51
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29 -- cc catalog
30 Used to specify a file with the software definition file syntax or direc-
31 tory with the exported catalog structure.

32 This is where software catalog information (metadata) is to be stored
33 to or retrieved from. If this information fits into one file, then the
34 catalog can be a file, otherwise it shall be a directory. See section 5
35 and 5.2.

36 Applies to sswwaasskk , sswwccoonnff ii gg, sswwii nnsstt aall ll , sswwll ii sstt , and sswwmmoo--
37 ddii ff yy .

38 -- dd Indicates to the utility that the operation is on a distribution instead
39 of installed_software.

40 Applies to sswwll ii sstt , sswwmmooddii ff yy , sswwrr eemmoovvee, and sswwvveerr ii ff yy .

41 -- ff file Reads the list of software_selections from file.

42 If this option is specified multiple times, all the software specified by
43 each file shall be included in the operation. All of the software
44 specified by using this option, as well as all the software specified
45 directly as arguments to the utility, shall be included in the opera-
46 tion.

47 The file shall contain one software selection per line where a software
48 selection uses the syntax for ssooff tt wwaarr ee__ssppeecc defined in 4.1.4.1.
49 Blank lines shall be ignored. Within the file, the ## (pound) character
50 shall act as a comment character. On any line containing a ## (pound)
51 character, all characters that follow the ## (pound) character up to,
52 but excluding, the next <<nneewwll ii nnee>>, shall be ignored.

53 Applies to all utilities.

54 -- pp Previews the operation without making any permanent modifications
55 to the target.

56 An implementation should run any control scripts that are executed
57 as part of the selection or analysis phase of the command being pre-
58 viewed, but shall not run any that are executed in the execution
59 phase.

60 This option can be used with any or all of the other options to under-
61 stand the impact of an operation before performing it.

62 Applies to sswwccoonnff ii gg, sswwccooppyy , sswwii nnsstt aall ll , sswwmmooddii ff yy , sswwppaacckk--
63 aaggee, and sswwrr eemmoovvee.

64 -- rr  Indicates to the utility that the operation is on an installed_software
65 object located at an alternate root, instead of either a distribution or
66 the installed_software object located at // .

67 Applies to sswwii nnsstt aall ll , sswwll ii sstt , sswwmmooddii ff yy , sswwrr eemmoovvee, and
68 sswwvveerr ii ff yy .

52 4 Software Administration Utilities
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69 -- ss source
70 Specifies the software source for the operation.

71 For sswwii nnsstt aall ll , sswwaasskk , and sswwccooppyy a source can be specified using
72 the syntax in 4.1.4.2. For sswwppaacckkaaggee, the source shall be a product
73 specification file.

74 Applies to sswwaasskk , sswwccooppyy , sswwii nnsstt aall ll , and sswwppaacckkaaggee.

75 -- tt targetfile
76 Reads the list of targets from targetfile.

77 If this option is specified multiple times, all the targets specified by
78 each file shall be included in the operation. All of the targets
79 specified by using this option, as well as all the targets specified
80 directly as arguments to the utility, shall be included in the opera-
81 tion.

82 The file shall contain one target per line, where a target uses the syn-
83 tax for ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc defined in 4.1.4.2. Blank
84 lines shall be ignored. Within the file, the ## (pound) character shall
85 act as a comment character. On any line containing a ## (pound)
86 character, all characters that follow the ## (pound) character up to,
87 but excluding, the next <<nneewwll ii nnee>>, shall be ignored.

88 Applies to sswwccoonnff ii gg, sswwccooppyy , sswwii nnsstt aall ll , sswwll ii sstt , sswwmmooddii ff yy ,
89 sswwppaacckkaaggee, sswwrr eemmoovvee, and sswwvveerr ii ff yy .

90 -- uu This is the option used to specify undo or delete behavior to a utility.

91 Applies to sswwccoonnff ii gg and sswwmmooddii ff yy .

92 -- xx option=value
93 Used to override the value of an extended option in the defaults file.

94 The extended options supported are described in 4.1.5.2. This option
95 can be specified multiple times. If any extended option is defined
96 more than once, the precedence rules from 4.1.5.3.1 shall be used.

97 Applies to all utilities.

98 -- XX options_file
99 Used to override the defaults specified in the system defaults file.

100 The options supported are described in 4.1.5.2. This option can be
101 specified multiple times. If any extended option from any file is
102 defined more than once, the precedence rules from 4.1.5.3.1 shall be
103 used.

104 The file shall have the format defined in 4.1.5.3.

105 Applies to all utilities.

106 4.1.3.1  Non-interactive Operation

107 All utilities except sswwaasskk are by default non-interactive. The sswwii nnsstt aall ll and
108 sswwccoonnff ii gg utilities also define interactive modes for executing rr eeqquueesstt scripts

independent of the sswwaasskk utility.

4.1 Common Definitions for Utilities 53
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109 The way in which sswwii nnsstt aall ll , sswwccooppyy , and sswwppaacckkaaggee utilities handle multi-
ple110 volumes for sources or targets is implementation defined.

111 4.1.4  Operands

112 There are two types of operands that may be specified on the command line —
113 software_selections and targets. The software_selections refer to the software

objects114 (bundles, products, subproducts and filesets) on which to be operated. The
targets115 refer to the target software_collections where the software selections are
applied.116 These two operand types shall be separated by the @@operand. With the
exception117 of sswwppaacckkaaggee, the behavior of all utilities defined in this part of

118 ISO/IEC 15068 is undefined if no software_selections are provided.

119 4.1.4.1  Software Specification and Logic

120 The following specifies the syntax for software selections in utilities
(121 ssooff tt wwaarr ee__ssppeecc ) and in dependency specifications (ddeeppeennddeennccyy__ssppeecc ). This
syntax122 shall be applied by the utilities to search a software_collection catalog for
software.123 See 2.1.2 for the grammar conventions for this syntax. Note that the
tokens124 shown below are defined in 2.2.2.68, 2.2.2.37, and 2.2.2.92.

125 NOTE: For examples of the use of specifications in this section, see Annex C.

126 %%tt ookkeenn FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 3377 ∗∗//
%127 %tt ookkeenn NNEEWWLLII NNEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6611 ∗∗//
%128 %tt ookkeenn PPOORRTTAABBLLEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6688 ∗∗//
%129 %tt ookkeenn SSOOFFTTWWAARREE__PPAATTTTEERRNN__MMAATTCCHH__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 9922 ∗∗//
%130 %tt ookkeenn WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 111100 ∗∗//

%131 %sstt aarr tt ssooff tt wwaarr ee__sseell eecctt ii oonnss
%132 %%%

s133 sooff tt wwaarr ee__sseell eecctt ii oonnss :: ssooff tt wwaarr ee__sseell eecctt ii oonnss wwss ssooff tt wwaarr ee__ssppeecc
134 || ssooff tt wwaarr ee__ssppeecc
135 ;;

s136 sooff tt wwaarr ee__ssppeecc :: bbuunnddll ee__ssooff tt wwaarr ee__ssppeecc
137 || pprr oodduucctt __ssooff tt wwaarr ee__ssppeecc
138 ;;

b139 buunnddll ee__ssooff tt wwaarr ee__ssppeecc :: bbuunnddll ee__qquuaall ii ff ii eerr vveerr ssii oonn
140 || bbuunnddll ee__qquuaall ii ff ii eerr ’’ .. ’’ pprr oodduucctt __qquuaall ii ff ii eerr vveerr ssii oonn
141 ;;

b142 buunnddll ee__qquuaall ii ff ii eerr :: bbuunnddll ee__qquuaall ii ff ii eerr ’’ .. ’’ bbuunnddll ee__tt aagg
143 || bbuunnddll ee__tt aagg
144 ;;

p145 prr oodduucctt __ssooff tt wwaarr ee__ssppeecc :: pprr oodduucctt __qquuaall ii ff ii eerr vveerr ssii oonn
146 ;;

p147 prr oodduucctt __qquuaall ii ff ii eerr :: pprr oodduucctt __tt aagg ssuubbpprr oodduucctt __qquuaall ii ff ii eerr ff ii ll eesseett __qquuaall ii ff ii eerr
148 ;;

ssuubbpprr oodduucctt __qquuaall ii ff ii eerr :: // ∗∗ eemmpptt yy ∗∗//
|| ssuubbpprr oodduucctt __qquuaall ii ff ii eerr ’’ .. ’’ ssuubbpprr oodduucctt __tt aagg
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149 || ’’ .. ’’ ssuubbpprr oodduucctt __tt aagg
150 ;;

f151 f ii ll eesseett __qquuaall ii ff ii eerr :: // ∗∗ eemmpptt yy ∗∗//
152 || ’’ .. ’’ ff ii ll eesseett __tt aagg
153 ;;

b154 buunnddll ee__tt aagg :: ssww__ppaatt tt eerr nn
155 ;;

p156 prr oodduucctt __tt aagg :: ssww__ppaatt tt eerr nn
157 ;;

f158 f ii ll eesseett __tt aagg :: ssww__ppaatt tt eerr nn
159 ;;

s160 suubbpprr oodduucctt __tt aagg :: ssww__ppaatt tt eerr nn
161 ;;

v162 veerr ssii oonn :: // ∗∗ eemmpptt yy ∗∗//
163 || ’’ ,, ∗∗’’
164 || vveerr ssii oonn__qquuaall ii ff ii eerr
165 ;;

v166 veerr ssii oonn__qquuaall ii ff ii eerr :: vveerr ssii oonn__qquuaall ii ff ii eerr vveerr __ii tt eemm
167 || vveerr __ii tt eemm
168 ;;

v169 veerr __ii tt eemm :: ’’ ,, ’’ vveerr __ii dd ’’ ==’’
170 || ’’ ,, ’’ vveerr __ii dd ’’ ==’’ ssww__ppaatt tt eerr nn
171 || ’’ ,, ’’ ’’ rr ’’ rr eell __oopp ddoott tt eedd__sstt rr ii nngg
172 ;;

s173 sww__ppaatt tt eerr nn :: SSOOFFTTWWAARREE__PPAATTTTEERRNN__MMAATTCCHH__SSTTRRII NNGG
174 ;;

v175 veerr __ii dd :: ’’ rr ’’ || ’’ aa’’ || ’’ vv ’’ || ’’ ll ’’ || ’’ qq’’
176 ;;

r177 r eell __oopp :: ’’ ====’’ || ’’ !! ==’’ || ’’ >>==’’ || ’’ <<==’’ || ’’ <<’’ || ’’ >>’’
178 ;;

d179 doott tt eedd__sstt rr ii nngg :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
180 ;;

w181 wss :: WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG
182 ;;

%183 %sstt aarr tt ddeeppeennddeennccyy__ssppeecc
%184 %%%

d185 deeppeennddeennccyy__ssppeecc :: ddeeppeennddeennccyy__ssppeecc ’’ || ’’ ssooff tt wwaarr ee__ssppeecc
186 || ssooff tt wwaarr ee__ssppeecc
187 ;;

188 If the ssooff tt wwaarr ee__ssppeecc identifies a bundle, product or subproduct software object,
then all filesets contained within that object are included as part of that
specification. For software selections, this means that all of these filesets are
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189 included. For dependency specifications, this means that all of these filesets are
needed190 in order to meet the dependency.

If191 a ssooff tt wwaarr ee__ssppeecc identifies a set of filesets that is less that the entire set of
192 filesets within a bundle or product, the ssooff tt wwaarr ee__ssppeecc identifies a partial bun-

dle193 or product.

Only194 the specified strings shall be used to generate a ssooff tt wwaarr ee__ssppeecc . Blanks
shall195 not appear between items. The ssww__ppaatt tt eerr nn and ddoott tt eedd__sstt rr ii nngg shall be
enclosed196 in quotes if they contain blanks or commas. The bbuunnddll ee__tt aagg,

197 pprr oodduucctt __tt aagg, ssuubbpprr oodduucctt __tt aagg, and ff ii ll eesseett __tt aagg shall consist of one or
more198 characters from the filename character set, with the exception that the fol-
lowing199 three characters .. ,, :: (period, comma, and colon) shall not be used.

Searching200 a software_collection catalog for software using a ssooff tt wwaarr ee__ssppeecc
201 yields a list of zero or more software objects that match the ssooff tt wwaarr ee__ssppeecc .

The202 rules to be used in the search shall be the following:

203 (1) The ssooff tt wwaarr ee__ssppeecc shall be compared against software in the software
204 collection. The leftmost ssww__ppaatt tt eerr nn of the ssooff tt wwaarr ee__ssppeecc is
205 matched against the tag attribute of all bundles and products in the
206 software collection. All objects that match are initially included for con-
207 sideration. If the ssww__ppaatt tt eerr nn does does not match any bundle or pro-
208 duct, no objects are included.

209 The version specified in the ssooff tt wwaarr ee__ssppeecc shall be compared against
210 the revision, architecture, vendor_tag, location, and qualifier attributes of
211 the objects matching the leftmost ssww__ppaatt tt eerr nn. If any vveerr __ii dd in the
212 ssooff tt wwaarr ee__ssppeecc does not match its corresponding attribute, that object
213 is removed from consideration. If the same vveerr __ii dd is given more than
214 once, all the comparisons specified are performed and all shall succeed to
215 be considered a match.

216 Table 4-1 −− Software_spec Version Identifiers
217 _____________________________
218 ver_id Attribute_____________________________
219 r revision
220 a architecture
221 v vendor_tag
222 l location
223 q qualifier_____________________________LL

L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

224 An implementation may define additional vveerr __ii dd items along with the
225 attributes and objects to which they apply.

226 For each object still included for consideration, each successive
227 ssww__ppaatt tt eerr nn, left to right, is applied to the bundles, products, subpro-
228 ducts and filesets within that object. The same ssww__ppaatt tt eerr nn may match
229 multiple bundle, product, subproduct, and fileset objects. If any
230 ssww__ppaatt tt eerr nn does not match any objects within the current object, the
231 current object is removed from consideration. If a fileset matches a
232 ssww__ppaatt tt eerr nn but there is still an unmatched ssww__ppaatt tt eerr nn in the
233 ssooff tt wwaarr ee__ssppeecc , that fileset is not selected.

When there are no more ssww__ppaatt tt eerr nns left in the ssooff tt wwaarr ee__ssppeecc , all
the objects identified by the rightmost ssww__ppaatt tt eerr nn of the
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234 ssooff tt wwaarr ee__ssppeecc are included in the list of software that match the
235 ssooff tt wwaarr ee__ssppeecc .

236 (2) The comparison performed when the operator is == shall be a software
237 pattern match as described in 2.2.2.92. If the vveerr __ii dd is specified and
238 the value is an empty string, then the comparison is successful only if the
239 corresponding attribute is not specified. See 4.1.4.1.1.

240 (3) When rr eell __oopp is used, the comparison shall be performed on the
241 specified attribute by dividing it into segments separated by the .. (period)
242 character.

243 NOTE: As defined in the syntax for vveerr __ii tt eemm, this comparison is required for revision
244 only and any other comparison is undefined.

245 If there is no period in an attribute, it contains one segment. The seg-
246 ments shall be compared with the corresponding segments of the
247 ddoott tt eedd__sstt rr ii nngg. If all characters in both segments to be compared are
248 decimal digit characters (0-9), the comparison shall be based on the
249 decimal numeric value of the segments, starting with the leftmost seg-
250 ment.

251 NOTE: Leading zeros are acceptable in such segments.

252 If either segment includes any character other than a decimal digit char-
253 acter, a string comparison shall be made to determine the relation.
254 String comparisons shall be made using, as a collation sequence, the
255 order of characters in IRV {1}. If one operand has fewer segments than
256 the other, the unmatched segments shall be compared against the value
257 00 (zero).

258 (4) When applied to software in installed software collections, use of either
259 the ll (location) or qq (qualifier) vveerr __ii dd shall cause comparison with the
260 value of the location or qualifier attribute respectively for each product or
261 bundle in the installed_software object.

262 For distributions, use of either the ll (location) or qq (qualifier) vveerr __ii dd
263 shall be ignored for the purpose of comparisons. Although not used for
264 comparisons, the location and qualifier vveerr __ii dds are used by the sswwii nn--
265 sstt aall ll utility as the location attribute for installing the software, and the
266 qualifier attribute for the software, respectively.

267 (5) When software selections are applied to a source or target, and a
268 ssooff tt wwaarr ee__ssppeecc resolves to more than one software object, then the
269 ssooff tt wwaarr ee__ssppeecc shall be considered ambiguous. An ambiguous selec-
270 tion may be elective or incidental. An elective ambiguous selection occurs
271 when a ssww__ppaatt tt eerr nn in a ssooff tt wwaarr ee__ssppeecc contains a wildcard charac-
272 ter or when the version contains a rr eell __oopp, or when the ssww__ppaatt tt eerr nn is
273 missing. In all other cases the selection is an incidental ambiguous selec-
274 tion. An incidental ambiguous selection is only valid for sswwll ii sstt , and for
275 other utilities generates an event.
276 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

277 (6) If the ssooff tt wwaarr ee__ssppeecc begins with a bundle.tag definition, then that
278 bundle definition is copied or installed with sswwccooppyy or sswwii nnsstt aall ll .

Thus, a ssooff tt wwaarr ee__ssppeecc that matches one or more bundles can be used
with all other utilities, but only if they were explicitly installed or copied.
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279 However, all subproduct definitions are copied or installed independently
280 of whether they were explicitly selected. Thus, a ssooff tt wwaarr ee__ssppeecc that
281 matches subproducts can always be used on existing products.

F282 or both bundles and subproducts, if some part of their contents exist, then the
selection283 can be found; therefore, any operation will succeed. If none of their con-
tents284 exist, then the selection cannot be found; therefore, the operation will fail
(for285 those selections not found) as defined in the individual Extended Description

286 subclause of each utility.

287 4.1.4.1.1  Fully Qualified Software_spec

288 A fully qualified ssooff tt wwaarr ee__ssppeecc is one in which no fields contain a shell pattern
match289 string and all version-distinguishing attributes are specified as

290 "" vveerr __ii dd==<<value>>"" (if a value is supplied) or as "" vveerr __ii dd=="" (if no value is sup-
plied291 or if the value supplied is an empty string). Note that a fully qualified

292 ssooff tt wwaarr ee__ssppeecc always identifies a software object unambiguously.

When293 a ssooff tt wwaarr ee__ssppeecc is generated by sswwll ii sstt , only the following tags are
included:294 the product tag for products, the bundle tag for bundles, the product and

295 fileset tag for filesets, and the product and subproduct tag for subproducts.

296 4.1.4.1.2  Software Compatibility

297 Products contain attributes (os_name, os_version, os_release, and machine_type)
related298 to the uname() function defined by 4.4.1 of POSIX.1 {2}. These attributes
shall299 be used by the sswwii nnsstt aall ll , sswwccoonnff ii gg, and sswwvveerr ii ff yy utilities to deter-
mine300 if software is compatible with a target host. A product is considered compa-
tible301 with a target host if each of the uname attributes of the product contains a
pattern302 in its definition that matches the corresponding values returned by the

303 uname() function on the target host. If any of these attributes is undefined, it is
considered304 to match any target host. The compatibility test applies to all com-
ponents305 of a product, including subproducts and filesets.

Bundles,306 like products, possess uname attributes. The values of the bundle
uname307 attributes determine the compatibility of the bundle in conjunction with
the308 corresponding attributes of products within the bundle. A product specified as
part309 of a bundle shall be considered compatible if both the product and bundle
uname310 attributes designate that the software is compatible. As with products, if
any311 of these attributes is undefined, it is considered to match any target host.

312 4.1.4.2  Source and Target Specification and Logic

313 Source and target software_collections are specified using the following syntax.
See314 2.1.2 for the grammar conventions for this syntax.

315 %%tt ookkeenn HHOOSSTT__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 4433 ∗∗//
%316 %tt ookkeenn PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6644 ∗∗//
%317 %sstt aarr tt tt aarr ggeett
%318 %%%

t319 t aarr ggeett :: ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc
320 ;;

ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc :: HHOOSSTT__CCHHAARRAACCTTEERR__SSTTRRII NNGG ’’ :: ’’ PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG

58 4 Software Administration Utilities

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

321 || HHOOSSTT__CCHHAARRAACCTTEERR__SSTTRRII NNGG ’’ :: ’’
322 || HHOOSSTT__CCHHAARRAACCTTEERR__SSTTRRII NNGG
323 || PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
324 ;;

%325 %sstt aarr tt ssoouurr ccee
%326 %%%

s327 soouurr ccee :: ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc
328 ;;

329 The :: (colon) is required if both the host and pathname are specified, or if the host
portion330 starts with a // (slash). The pathname portion shall be an absolute path.
The331 colon is not allowed by itself.

The332 HHOOSSTT__CCHHAARRAACCTTEERR__SSTTRRII NNGG portion refers to the implementation-defined
identi333 fier for a host. If it is not specified, then the local host is assumed.

The334 PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG portion refers to the software_collection
335 path attribute (the location on the host of the distribution or installed_software

object).336

When337 the PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG is not specified for installed_software,
the338 directory // is used. A PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG other than // for an
installed_software339 object is referred to as an alternate root directory. When the

340 PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG is not specified for source distributions, the
value341 of the distribution_source_directory default option is used. When the

342 PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG is not specified for target distributions, the
value343 of the distribution_target_directory default option is used.

F344 or installed_software objects, the value of the installed_software_catalog option
is345 used to further clarify which installed software object is actually being targeted.
Multiple346 installed_software objects may share the same path attribute, but they
have347 separate catalog information because they are distinct objects. The
installed_software348 path attribute, prefixed to the value of the

349 installed_software_catalog option, forms the key for the object into the catalog
information.350 Use of the installed_software_catalog is independent of the -- cc

351 option.

An352 implementation shall support source and target distributions in the directory
format353 described in 5.3 for all utilities. An implementation shall support a source
distribution354 in the serial format for sswwaasskk , sswwii nnsstt aall ll , and sswwccooppyy utilities.
An355 implementation shall support a target distribution in the serial format for

356 sswwll ii sstt , sswwccooppyy , and sswwppaacckkaaggee. Whether data on an existing target distribu-
tion357 in serial format is overwritten or merged is implementation defined. An
implementation358 need not support a target distribution in the serial format for

359 sswwvveerr ii ff yy , sswwrr eemmoovvee, and sswwmmooddii ff yy . Unless otherwise stated, support for
serial360 distributions shall include support for both extended tt aarr and extended

361 ccppii oo archives. See 5.3. The format of these archives is defined in Section 10. of
362 POSIX.1 {2}.
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363 4.1.5  External Influences

4.1.5.1  Defaults364 and Options Files

365 The defaults file allows setting of system wide defaults for extended options that
de366 fine information (location of files and other objects), behavior, and policy control
items367 for the utilities defined in this part of ISO/IEC 15068. The location of the
defaults368 file is implementation defined. An implementation may define separate
defaults369 files for each task. These options also may be specified for each user in
the370 manager role in the file $$HHOOMMEE// .. sswwddeeff aauull tt ss .

371 4.1.5.2  Extended Options

372 The utilities in this part of ISO/IEC 15068 support the following extended options
as373 noted. If a default value is defined, it is listed after the == (equal sign).

374 allow_downdate=false
375 Controls the ability to replace a fileset with one of a lower revision.

376 If allow_downdate=false, do not allow installation of a lower revision
377 of a fileset that is already installed at a higher revision in this loca-
378 tion.

379 If allow_downdate=true , allow installation of a lower revision of a
380 fileset.

381 Applies to sswwii nnsstt aall ll .

382 allow_incompatible=false
383 Controls the ability to install software that is not compatible with the
384 underlying operating system, as defined in 4.1.4.1.2).

385 If allow_incompatible=false, do not allow incompatible software to be
386 operated on if the installed_software path is // .

387 If allow_incompatible=true , then attempt the operation.

388 Applies to sswwii nnsstt aall ll , sswwccoonnff ii gg, and sswwvveerr ii ff yy .

389 allow_multiple_versions=false
390 Controls the ability to configure multiple versions of a product.

391 If allow_multiple_versions=false, do not attempt to configure a
392 second version of a fileset if one is already configured. If
393 allow_multiple_versions=true , then attempt the operation.

394 Applies to sswwccoonnff ii gg.

395 ask=false
396 Controls the ability to execute rr eeqquueesstt scripts for selected software.

397 If ask=false, the utilities shall not run any rr eeqquueesstt scripts for
398 selected software. The behavior of sswwaasskk for ask=false, is
399 undefined.

400 If ask=true , the utilities shall execute all rr eeqquueesstt scripts for
selected software after resolving selections, but before initiating
analysis on the targets. This is the default value for sswwaasskk .
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401 If ask=as_needed , the utilities shall execute any rr eeqquueesstt scripts for
402 selected software that does not already have a rr eessppoonnssee file in the
403 control directory where the script would be executed. The location of
404 this control directory depends on whether the -- cc option has been set.

405 Applies to sswwaasskk , sswwccoonnff ii gg, and sswwii nnsstt aall ll .

406 autoreboot=false
407 Controls automatic rebooting of the target host. If autoreboot=false,
408 do not automatically reboot the target host, even if a fileset installed
409 requires a reboot to take effect.

410 If autoreboot=true , automatically reboot the target host if a fileset
411 requiring a reboot is installed.

412 Applies to sswwii nnsstt aall ll .

413 autorecover =false
414 Controls automatic recovery if an error occurs during install, as
415 specified in 4.5.7.3.8.

416 If autorecover =false and an install error occurs, no error recovery
417 shall be provided at all, not even as an extension to this part of
418 ISO/IEC 15068. Consequently, no attempt shall be made to restore
419 the original state of the system prior to install. The value of the
420 fileset state attribute shall be set to ccoorr rr uupptt .

421 If autorecover =true and an error occurs, implementations shall, for
422 any fileset having an install error, execute the uunnppoosstt ii nnsstt aall ll
423 script (if the ppoosstt ii nnsstt aall ll script had been run) and the uunnpprr eeii nn--
424 sstt aall ll script, restore the files within the fileset from a copy saved
425 prior to the failed install, and the restore the value of the state attri-
426 bute. After recovery of the applicable filesets, installation can con-
427 tinue with the rest of the filesets in that product and the rest of the
428 products in the software selections.

429 NOTE: Since failure prior to executing the pprr eeii nnsstt aall ll script should have no side
430 effects, a failure implies that the uunnpprr eeii nnsstt aall ll script requires execution.

431 Applies to sswwii nnsstt aall ll .

432 autoselect_dependencies =as_needed
433 Controls automatic dependency selection.

434 If autoselect_dependencies =true , (the default for all utilities except
435 sswwii nnsstt aall ll and sswwccooppyy ), prerequisite and corequisite dependencies
436 shall be autoselected if possible during the selection phase.
437 Autoselection of a dependency is done using the software selection
438 logic found in 4.1.4.1. These dependencies are then operated on as if
439 they were selected explicitly.

440 If autoselect_dependencies =as_needed , (the default for sswwii nnsstt aall ll
441 and sswwccooppyy ), then autoselected dependencies shall only be operated
442 upon if the dependency is not already met on the target. This value
443 only applies to sswwccooppyy and sswwii nnsstt aall ll .

If autoselect_dependencies =false, then no dependencies shall be
autoselected for operation. For install and copy, if the dependencies
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444 are not already met on the target, an error shall occur when
445 enforce_dependencies =true .

446 Applies to sswwaasskk , sswwccoonnff ii gg, sswwccooppyy , sswwii nnsstt aall ll , and sswwvveerr --
447 ii ff yy .

448 autoselect_dependents =false
449 Controls automatic dependency selection.

450 If autoselect_dependents =true , dependent software (software that
451 depends on this software) shall be autoselected if possible during the
452 selection phase. This dependent software shall be operated upon
453 unless the dependency can be met by other software on the target. If
454 dependent software exists that cannot still meet its dependencies
455 through other unselected software, then an error shall occur.

456 If autoselect_dependents =false, no dependent software shall be
457 autoselected.

458 Applies to sswwccoonnff ii gg, and sswwrr eemmoovvee.

459 check_contents =true
460 Controls verification of file contents.

461 If check_contents =true , then sswwvveerr ii ff yy shall check the mtime, size,
462 and cksum attributes of files.

463 If check_contents =false, then sswwvveerr ii ff yy shall not check the attri-
464 butes.

465 This applies to both distribution and installed_software files.

466 Applies to sswwvveerr ii ff yy .

467 check_permissions =true
468 Controls verification of file permissions.

469 If check_permissions =true , then sswwvveerr ii ff yy shall check the owner,
470 uid, group, gid, mode attributes of files, and the major and minor
471 attributes of device files.

472 If check_permissions =false, then sswwvveerr ii ff yy shall not check the
473 attributes.

474 This only applies to installed_software files.

475 Applies to sswwvveerr ii ff yy .

476 check_requisites =true
477 Controls verification of fileset requisites.

478 If check_requisites =true , then sswwvveerr ii ff yy shall check the prere-
479 quisites, corequisites, and exrequisites attributes of files.

480 If check_requisites =false, then sswwvveerr ii ff yy shall not check the attri-
481 butes.

482 This applies to both distribution and installed_software.

Applies to sswwvveerr ii ff yy .
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483 check_scripts =true
484 Controls the running of the vveerr ii ff yy script.

485 If check_scripts =true , then sswwvveerr ii ff yy shall run the vendor-supplied
486 vveerr ii ff yy script for each fileset when operating on installed_software
487 objects. When the -- FF option of sswwvveerr ii ff yy is used, the vendor-
488 supplied ff ii xx script is also executed.

489 If check_scripts =false, then sswwvveerr ii ff yy shall not not run the scripts.

490 Applies to sswwvveerr ii ff yy .

491 check_volatile=false
492 Controls check of volatile files.

493 If check_volatile=true , then sswwvveerr ii ff yy shall include files whose
494 is_volatile attribute is set to tt rr uuee in its check of files and their
495 attributes.

496 If check_volatile=false, then sswwvveerr ii ff yy shall not include volatile
497 files. This is useful to eliminate potentially ‘‘spurious’’ reports from
498 sswwvveerr ii ff yy when the only file changes are those to files known in
499 advance to be volatile.

500 Applies to sswwvveerr ii ff yy .

501 compress_files=false
502 Controls whether uncompressed files are to be compressed in the
503 target distribution, as specified by the value of compression_type .

504 If compress_files=true , then all files except those that have a
505 compression_state of nnoott __ccoommpprr eessssii bbll ee shall be compressed, or
506 shall remain compressed.

507 If compress_files=false, uncompressed files shall not be compressed,
508 and the status of any compressed file shall be determined by the
509 value of uncompress_files .

510 Applies to sswwccooppyy .

511 compression_type =implementation_defined_value
512 Specifies the compression type used to compress the software files.

513 The values supported for compression_type are implementation
514 defined.

515 The way in which an implementation uses this value to implement or
516 execute the compression or uncompression of a file is undefined.

517 Applies to sswwccooppyy .

518 defer_configure=false
519 Controls automatic configuration at install.

520 If defer_configure=false, software being installed shall also be
521 configured when the root directory is // .

522 If defer_configure=true , then the software is installed but not
configured, and may require configuration (using sswwccoonnff ii gg) before
being used.
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523 Applies to sswwii nnsstt aall ll .

524 distribution_source_directory =implementation_defined_value
525 Specifies the default distribution directory.

526 When a source specification does not contain a path specification, the
527 value of this extended option shall be used as as the default source
528 distribution directory. When a source specification does contain a
529 path specification, it shall be used.

530 Applies to sswwaasskk , sswwccooppyy , and sswwii nnsstt aall ll .

531 distribution_target_directory =implementation_defined_value
532 Specifies the default distribution target.

533 When a target specification does not contain a path specification, the
534 value of this extended option shall be used as the default distribution
535 target. When a target specification does contain a path specification,
536 it shall be used. For sswwppaacckkaaggee, this shall be used only when
537 media_type=directory .

538 Applies to sswwccooppyy , sswwll ii sstt , sswwmmooddii ff yy , sswwppaacckkaaggee, sswwrr eemmoovvee,
539 and sswwvveerr ii ff yy .

540 distribution_target_serial =implementation_defined_value
541 Specifies the default distribution target.

542 When a target specification does not contain a path specification and
543 media_type=serial , the value of this extended option shall be used as
544 the default distribution target. When a target specification does con-
545 tain a path specification, it shall be used.

546 Applies to sswwppaacckkaaggee.

547 enforce_dependencies =true
548 Controls the enforcement of dependency specifications.

549 If enforce_dependencies =true , no utility except sswwrr eemmoovvee and the
550 unconfigure option of sswwccoonnff ii gg shall proceed unless necessary
551 dependencies have been selected, or already exist in the proper state
552 on the target. The sswwrr eemmoovvee utility and the unconfigure portion of
553 the sswwccoonnff ii gg utility shall not proceed if operating on the selected
554 software leaves dependent software with their dependencies
555 unresolved beyond what existed before the utility was executed.

556 If enforce_dependencies =false, then all utilities shall proceed even if
557 some dependencies are not met. Enforcement of dependencies is
558 independent of whether or not they were autoselected.

559 Applies to sswwccoonnff ii gg, sswwccooppyy , sswwii nnsstt aall ll , sswwrr eemmoovvee, and
560 sswwvveerr ii ff yy .

561 enforce_dsa=true
562 Controls the handling of disk space analysis errors.

563 If enforce_dsa=true , the implementation-defined error handling pro-
564 cedure shall be invoked when the disk space analysis indicates there

is not enough disk space.
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565 If enforce_dsa=false, then the operation shall be attempted even if
566 disk space analysis indicated a problem.

567 Applies to sswwccooppyy , sswwii nnsstt aall ll , and sswwppaacckkaaggee.

568 enforce_locatable=true
569 Controls the handling of errors when relocating a non-relocatable
570 fileset.

571 If enforce_locatable=true , an error shall be generated if an attempt
572 is made to relocate a non-relocatable fileset.

573 If enforce_locatable=false, an attempt shall be made to relocate the
574 fileset in any case.

575 Applies to sswwii nnsstt aall ll and sswwvveerr ii ff yy .

576 enforce_scripts =true
577 Controls the handling of errors generated by scripts.

578 If enforce_scripts =true , the implementation-defined error handling
579 procedure shall be invoked when the vendor-supplied scripts return
580 an error.

581 If enforce_scripts =false, all script errors shall be treated as warn-
582 ings, and the utility shall attempt to continue operation.

583 Applies to sswwii nnsstt aall ll and sswwrr eemmoovvee.

584 files
585 Lists the pathnames of file objects to be added or deleted.

586 If files=’file1 file2 file3 ...’, then catalog information for those files
587 shall be added or deleted. When files are added, the attributes of the
588 file are retrieved from the actual file on the installed file system. File
589 objects being added or deleted can also be specified in the II NNFFOO file
590 format. There is no supplied default.

591 Applies to sswwmmooddii ff yy .

592 follow_symlinks=false
593 Controls the following of symbolic links

594 If follow_symlinks=false, then do not follow any symbolic links that
595 may exist in the packaging source.

596 If follow_symlinks=true , then attempt to follow symbolic links.

597 Applies to sswwppaacckkaaggee.

598 installed_software_catalog=implementation_defined_value
599 Specifies installed software catalog.

600 This extended option, along with the installed_software path attri-
601 bute, defines the logical installed_software object upon which the
602 utility is operating. This extended option is resolved relative to the
603 PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG portion of the targets operand.
604 See 4.1.4.2.

This option allows an implementation to define where the catalog
information is stored. This option also allows multiple logical
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605 installed_software objects to share the
606 PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGGwhere the software is installed.

607 Applies to sswwaasskk , sswwccoonnff ii gg, sswwii nnsstt aall ll , sswwll ii sstt , sswwmmooddii ff yy ,
608 sswwrr eemmoovvee, and sswwvveerr ii ff yy .

609 logfile=implementation_defined_value
610 Specifies the location of the the logfile for the management role.

611 Logfile structure for all roles, logfile locations for other roles, and the
612 effect of this option on logfile location is implementation defined.

613 Applies to all utilities except sswwll ii sstt .

614 loglevel=1
615 Controls the amount of output sent by the utility to log files (not to
616 stdout and stderr).

617 See 4.1.6.5.

618 Applies to all utilities except sswwll ii sstt .

619 media_capacity=0
620 The storage capacity in megabytes of the output media.

621 A value of 0 (zero) indicates an infinite capacity.

622 Applies to sswwppaacckkaaggee.

623 media_type=directory
624 The default media type.

625 If media_type=directory , the distribution is located in the value of
626 the distribution_target_directory option.

627 If media_type=serial , the distribution is located in the value of the
628 distribution_target_serial option.

629 Applies to sswwppaacckkaaggee.

630 one_liner=implementation_defined_value
631 Specifies attributes to list.

632 The one_liner option specifies the attributes to list by default when
633 neither -- vv and -- aa attribute options are specified. Only attributes
634 that apply to each object listed are included for that object. At least
635 one of the tag attribute (of products, subproducts, filesets and control
636 scripts) or the path attribute (of files) shall be included. The order of
637 attributes in the output listing need not be the order of the attributes
638 specified in this option. The listing format used by one_liner is
639 undefined.

640 Applies to sswwll ii sstt .

641 reconfigure=false
642 Controls reconfiguring of software.

643 If reconfigure=false, do not reconfigure software if it is already in the
644 ccoonnff ii gguurr eedd state. If reconfigure=true , reconfigure the software

even if it is already in the ccoonnff ii gguurr eedd state.
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645 Applies to sswwccoonnff ii gg.

646 recopy=false
647 Controls copying of filesets.

648 If recopy=false, do not copy a fileset that is already available on the
649 target at the same version.

650 If recopy=true , then copy the fileset in any case.

651 Applies to sswwccooppyy .

652 reinstall=false
653 Controls reinstallation of filesets.

654 If reinstall=false, do not install a fileset that already has the same
655 version already installed.

656 If reinstall=true , then reinstall the fileset even if this version is
657 already installed.

658 Applies to sswwii nnsstt aall ll .

659 select_local=true
660 Controls default selection of target.

661 If select_local=true , and no targets are specified, then the local host
662 shall be selected as the target.

663 If select_local=false, then the local host shall not be automatically
664 included.

665 Applies to all utilities except sswwaasskk and sswwppaacckkaaggee.

666 software
667 Specifies a default set of ssooff tt wwaarr ee__sseell eecctt ii oonnss for the utility.

668 Applies to all utilities in this part of ISO/IEC 15068.

669 targets
670 Specifies a default set of targets for the utility.

671 See the select_local option.

672 Applies to all utilities in this part of ISO/IEC 15068 except sswwppaacckk--
673 aaggee.

674 uncompress_files=false
675 Controls whether compressed files are to be uncompressed in the tar-
676 get distribution, as specified by the value of the compression_type
677 attribute of the file.

678 If uncompress_files=false, all files with a compression_state attribute
679 value of ccoommpprr eesssseedd shall remain compressed, and the status of
680 uncompressed files shall be determined by the value of
681 compress_files .

682 If uncompress_files=true , all compressed files shall be uncompressed
683 before being written to the target distribution.

Applies to sswwccooppyy .
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684 verbose=1
685 Controls the amount of output sent by the utility to stdout and
686 stderr, but not to log files.

687 For values that are non-negative integers, an increase in verbose
688 shall not decrease the information sent stdout and stderr. All
689 implementations shall support the values 00 (zero) and 11 (one). If
690 verbose=0, nothing shall be written to either stdout or stderr. The
691 effect of other values of verbose is undefined. See also 4.1.6.3 and
692 4.1.6.4.

693 Applies to all utilities in this part of ISO/IEC 15068.

694 4.1.5.3  Extended Options Syntax

695 The syntax is the same for options specified on the command line and for those
speci696 fied in the options file. See 2.1.2 for the grammar conventions for this syn-
tax.697 Individual options use this syntax as follows:

698 %%tt ookkeenn FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 3377 ∗∗//
%699 %tt ookkeenn PPOORRTTAABBLLEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6688 ∗∗//
%700 %tt ookkeenn SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 8800 ∗∗//
%701 %tt ookkeenn WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 111100 ∗∗//

%702 %sstt aarr tt ssooff tt wwaarr ee__oopptt ii oonn
%703 %%%

s704 sooff tt wwaarr ee__oopptt ii oonn :: ccoommmmaanndd__qquuaall ii ff ii eerr kkeeyywwoorr dd ’’ ==’’ vvaall uuee
705 ;;

c706 coommmmaanndd__qquuaall ii ff ii eerr :: // ∗∗ eemmpptt yy ∗∗//
707 || ccoommmmaanndd ’’ .. ’’
708 ;;

v709 vaall uuee :: mmuull tt ii __vvaall uuee
710 || ss ii nnggll ee__vvaall uuee
711 ;;

m712 muull tt ii __vvaall uuee :: vvaall uuee wwss ssii nnggll ee__vvaall uuee
713 || ss ii nnggll ee__vvaall uuee
714 ;;

s715 sii nnggll ee__vvaall uuee :: SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG
716 ;;

c717 coommmmaanndd :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
718 ;;

k719 keeyywwoorr dd :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
720 ;;

w721 wss :: WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG
722 ;;

723 With respect to this syntax, the following apply:
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724 ccoommmmaanndd
725 A kkeeyywwoorr dd prefixed by the ccoommmmaanndd name applies to that utility only.

726 If no prefix exists, then the kkeeyywwoorr dd applies to all the utilities that support
727 it.

728 kkeeyywwoorr dd
729 Names the option or operand being defined, e.g., allow_incompatible for
730 sswwii nnsstt aall ll , and verbose for all the utilities.

731 The allowable characters for a kkeeyywwoorr dd are as defined in the filename
732 character set, plus the -- (hyphen) character.

733 vvaall uuee
734 Assigns the value to the kkeeyywwoorr dd.

735 All extended options are single valued except those that contain lists of
736 ssooff tt wwaarr ee__ssppeeccss or ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeeccss . Quoting of
737 strings and escaping of characters shall be handled as specified in 3.2 and
738 3.3 of POSIX.2 {3}.

When739 specified on the command line, multiple option specifications can be
included740 after a single -- xx option if included in quotes and separated by white
space.741 Multiple -- xx options can also be used.

F742 or option and defaults files, blank lines and all comment text shall be ignored.
Comment743 text is any sequence of characters beginning with a ## (pound) character
that744 is neither escaped nor quoted, and continues through the end of that line.

If745 the white space between single values contains a <<nneewwll ii nnee>>, either it shall be
escaped746 or the entire value shall be quoted.

The747 following are examples of this syntax:

748 ll ooggll eevveell ==11
749 aall ll ooww__ii nnccoommppaatt ii bbll ee==ff aall ssee
750 aauutt oosseell eecctt __ddeeppeennddeennccii eess=="" aass__nneeeeddeedd""
751 ssooff tt wwaarr ee=="" FFoooo,, rr ==11.. 22,, aa==hhpp-- uuxx bbaarr ,, aa==AAii xx__33.. 22""
752 tt aarr ggeett ss=="" hhoosstt aa:: // hhoosstt bb hhoosstt cc:: ""

753 ssooff tt wwaarr ee=="" FFoooo,, rr ==11.. 22,, aa==hhpp-- uuxx
754 bbaarr ,, aa==AAii xx__33.. 22""

755 tt aarr ggeett ss=="" hhoosstt aa:: //
756 hhoosstt bb
757 hhoosstt cc::
758 ""

759 4.1.5.3.1  Precedence for Option Specification

760 Multiple option or operand specifications have a precedence that defines which
speci761 fications are used.

Only762 the option specifications with the highest level of precedence are used for
each763 option and operand. The precedence is the following, in increasing order:

764 (1) System defaults file

(2) User defaults file
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765 (3) Options file

766 (4) Command line options and operands

If767 there are multiple instances of options at any particular level, then the follow-
ing768 rules apply:

769 — If both kkeeyywwoorr dd and ccoommmmaanndd.. kkeeyywwoorr dd exist in the set of defaults or
770 options files for this level, the ccoommmmaanndd uses the latter, more specific,
771 definition.

772 — All values for software and targets options from all levels are included in
773 the resulting software_selections and target_selections for the command.

774 — For options besides software and targets, the behavior, when multiple or
775 conflicting specifications are made, is undefined. This rule applies to
776 options such as -- ss source where implementations may choose to assign a
777 logical interpretation to multiple source specification. The same rule
778 applies to options that are mutually exclusive.

779 4.1.5.4  Standard Input

4.1.5.5  Input780 Files

781 The sections describing the sswwppaacckkaaggee and sswwmmooddii ff yy utilities specifies addi-
tional782 input files specific to those utilities.

783 4.1.5.6  Access and Concurrency Control

784 An implementation of this part of ISO/IEC 15068 shall allow a user to create,
modify,785 delete, and access a catalog that describes a software object located where
it786 is permissible for that user to respectively create, modify, delete, and access

787 files. Other authorization, authentication and concurrency control requirements
and788 mechanisms are undefined within this part of ISO/IEC 15068. This part of

789 ISO/IEC 15068 does provide event definitions that an implementation can use for
access790 and concurrency control errors.

If791 the user of a utility does not have the proper authorization to run a utility,
access792 a software_collection, or access software objects within that utility, the tar-
get793 may generate an event.
(SW_ERROR:794 SW_ACCESS_DENIED)

If795 the concurrency control mechanism prevents simultaneous operation on a
software796 collection or software object, the target may generate an event.
(SW_ERROR:797 SW_CONFLICTING_SESSION_IN_PROGRESS)

If798 the command will proceed anyway, then the target may generate an event.
(SW_W799 ARNING: SW_CONFLICTING_SESSION_IN_PROGRESS)

If800 the concurrency control mechanism fails for other reasons, the target may gen-
erate801 an event.
(SW_ERROR:802 SW_SOC_LOCK_FAILURE)
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803 4.1.5.7  Environment Variables

804 Environment variables are a feature of this part of ISO/IEC 15068 inherited from
805 POSIX.1 {2}. The following environment variables shall affect the execution of all

the806 utilities defined in this part of ISO/IEC 15068:

807 LANG This variable shall determine the locale to use for the
808 locale categories when both LC_ALL and the correspond-
809 ing environment variable (beginning with LC_) do not
810 specify a locale.

811 See 2.6 of POSIX.2 {3}.

812 LC_ALL This variable shall determine the locale to be used to over-
813 ride any values for locale categories specified by the set-
814 tings of LANG or any environment variables beginning
815 with LC_.

816 LC_CTYPE This variable shall determine the interpretation of
817 sequences of bytes of text data as characters (e.g., single-
818 versus multibyte characters in values for vendor-defined
819 attributes).

820 LC_MESSAGES This variable shall determine the language in which mes-
821 sages should be written.

822 LC_TIME This variable shall determine the format of dates
823 (create_date and mod_date) when displayed by sswwll ii sstt .

824 It should also be used by all utilities when displaying
825 dates and times in stdout, stderr, and logging.

826 TZ This variable shall determine the time zone for use when
827 displaying dates and times.

828 4.1.6  External Effects

4.1.6.1  Control829 Script Execution and Environment

830 The utilities defined in this part of ISO/IEC 15068 shall cause control files to be
interpreted831 according to the following rules:

832 (1) If no value is set for the control_file.interpreter attribute, or if the value is
833 set to either the empty string or sshh, the script shall be interpreted by the
834 POSIX.2 {3} shell.

835 (2) If the value of control_file.interpreter is set to a value other than the
836 empty string or sshh, then the utility shall determine the availability of the
837 interpreter in an operating system dependent fashion equivalent to
838 searching PATH for an executable file with a filename equivalent to the
839 value of control_file.interpreter. If the interpreter is determined to be
840 available, the control file shall be interpreted using that interpreter.

841 (3) If no interpreter is available, then a return code value of 11 (one) shall be
presumed for the script, and all other actions defined for that return code
shall be assumed. See 4.2, 4.3, 4.5, 4.9, and 4.10.
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842 During the execution of each such control script, the following environment vari-
ables843 shall be defined for the environment of the control_script:

844 SW_CATALOG
845 The value of the installed_software.catalog attribute indicating the
846 location or identification of the catalog relative to the
847 SW_ROOT_DIRECTORY.

848 SW_CONTROL_DIRECTORY
849 The directory where the executing script is located.

850 This directory shall be readable from within control script execution
851 and shall be writable from commands within control scripts when the
852 rr eeqquueesstt script is being executed. All ccoonntt rr ooll __ff ii ll eess shall be
853 readable by any control script.

854 SW_CONTROL_TAG
855 The tag of the script being executed.

856 This allows the control_script to tell what tag is being executed when
857 the actual script path is defined for more than one tag.

858 SW_LOCATION
859 The base directory where the product or fileset will be installed or is
860 already installed.

861 This is the value of the location attribute.

862 SW_PATH
863 A PATH that, at least, contains all utilities defined by the
864 POSIX.2 {3}.

865 NOTE: POSIX.2 {3}, in 7.8 and B.10.1, requires and defines the C function confstr ()
866 that obtains such a PATH.

867 SW_ROOT_DIRECTORY
868 The installed_software.path attribute of the installed software object
869 within which the software containing this control_file shall be
870 installed.

871 This is the directory relative to which all operations with the script
872 shall be performed.

873 NOTE: For example, if this normally has a value of // , but if a proxy install is done
874 to a target directory // mmnntt // tt eesstt // , this shall have the value of // mmnntt // tt eesstt // .

875 SW_SESSION_OPTIONS
876 The pathname of a file containing the value of every option defined
877 for the software utility being executed, using the options syntax
878 described in 4.1.5.3.

879 The option syntax shall be restricted such that the command prefix
880 shall not be used, there shall be no spaces on either side of the ==
881 (equal sign), and multiple valued options shall have the values
882 quoted.

This environment variable allows scripts to retrieve any options and
values for this command other than the ones provided explicitly via
environment variables. When the file pointed to by
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883 SW_SESSION_OPTIONS is made available to rr eeqquueesstt scripts,
884 the targets option shall contain a list of
885 ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeeccs for all targets specified for the
886 command. When the file pointed to by SW_SESSION_OPTIONS is
887 made available to other scripts, the targets option shall contain the
888 single ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc for the targets on which the
889 script is being executed.

890 An implementation should ensure that each
891 ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc contained in the value of the targets
892 option is the same between invocations of commands. This will help
893 ensure that any per-target information stored by the rr eeqquueesstt script
894 can be located by the subsequent scripts.

895 SW_SOFTWARE_SPEC
896 The value of the fully qualified ssooff tt wwaarr ee__ssppeecc identifying the
897 software object containing this control script.

898 See 4.1.4.1.1.

899 4.1.6.1.1  Control Script Stdout and Stderr

900 The scripts may send information, particularly about reasons for error conditions
to901 stdout and stderr. The utilities shall log stdout and stderr to the logfile of the
role902 executing the script.

903 4.1.6.1.2  Control Script Return Code

904 The scripts shall return with a return code of 0 (zero), 1, or 2. Additionally, cchheecc--
k905 kii nnsstt aall ll , cchheecckkrr eemmoovvee, ccoonnff ii gguurr ee, and uunnccoonnff ii gguurr ee scripts may return
with906 a return code of 3. The return codes 4 through 31 (inclusive) are reserved for
future907 use. The meaning of these return codes is shown in the following table:

908 Table 4-2 −− Script Return Codes
909 ____________________________________________________________________________________________
910 Return Code Effect of Return Code Status____________________________________________________________________________________________
911 The script executed successfully. The utility will proceed
912 normally.

0 SW_NOTE

913 The script had an error. The utility shall generate an error
914 event and implement the error procedure defined for this
915 script type.

1 SW_ERROR

916 The script had a warning. The utility will generate a warn-
917 ing event and continue.

2 SW_WARNING

918 The script is forcing a deselection of this product or fileset.
919 The utility will generate a note and skip this product or
920 fileset during any further processing.

SW_NOTE3

921 4-31 Reserved.
____________________________________________________________________________________________LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

922 All scripts, with the exception of the rr eeqquueesstt script, shall be non-interactive.

An923 implementation can define behaviors for additional script return codes. Any
such924 behavior is implementation defined.

Return codes with no behavior defined by either this part of ISO/IEC 15068 or the
implementation should be treated using the behavior associated with return code
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925 2.

926 4.1.6.2  Asynchronous Events

927 The following are the set of events generated by the utilities defined in this part of
928 ISO/IEC 15068. These events are generated during the course of a execution of a

utility.929 See 4.1.6.5.

The930 event codes and their numeric values are listed in Table 4-4 through Table 4-
7,931 inclusive.

932 NOTE: Not all events are generated by each utility. For example, events related to script execu-
tion933 only apply to sswwii nnsstt aall ll , sswwaasskk , sswwrr eemmoovvee and sswwvveerr ii ff yy . The specific events generated
by934 each utility are defined in the appropriate subclause for that utility.

935 Each event generated also has a severity status associated with it. The event
status936 that can occur for each event is also listed. Event status also has a numeric
value,937 as described in Table 4-3, Table 4-4, Table 4-5, Table 4-6, and Table 4-7. In
addition,938 all numeric values between 0 and 255 (inclusive) are reserved, either for
use939 in this part of ISO/IEC 15068 (as described in the accompanying tables) or for
use940 in future revisions of this part of ISO/IEC 15068.

941 Table 4-3 −− Event Status
942 ____________________________________________________________________________________________
943 Status Effect of Event Value____________________________________________________________________________________________
944 The operation continues normallySW_NOTE 0
945 implementation-defined error handling procedure is
946 invoked

SW_ERROR 1

947 The operation continues normallySW_WARNING 2
____________________________________________________________________________________________L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L

948 A command shall not have an exit code of zero if any SSWW__EERRRROORR event occurred
during949 the course of a command.

The950 descriptions in the following tables describe the conditions that lead to this
event,951 and the set of possible event status values for the event. The tables also
include952 ‘‘Manager info’’ and ‘‘Target info’’, describing the additional information
that953 may be logged for manager and target role event logging, respectively. See
4.1.6.5.954

T955 able 4-4 lists general source and target role events. The way in which some of
these956 events are generated (if at all) may be different for different implementa-
tions.957 Table 4-5 lists the source and target role events related to initialization of a
session958 and ending a session. The way in which some of these events are gen-
erated959 (if at all) may be different for different implementations. Table 4-6 lists the
source960 and target role events related to the analysis phase of the commands.
Some961 of these are also related to the execution phase of the commands. Table 4-7
lists962 the target role events related to the execution phase.

963 4.1.6.3  Stdout

964 Events with a status of SSWW__NNOOTTEE shall, if permitted by the value verbose , be
directed to stdout. Manager role events shall, if permitted by the value verbose ,
be directed to stdout. Nothing shall be written to stdout if verbose=0 (zero). The
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965 Table 4-4 −− General Error Events
966 _____________________________________________________________________________________________
967 Event Code Event Status Description Value_____________________________________________________________________________________________
968 The manager is requesting a
969 phase out of order. Manager info:
970 target. Target info: current
971 phase.

SW_ILLEGAL_STATE_TRANSITION SW_ERROR 1

972 The manager has contacted the
973 wrong target, or this is not a valid
974 manager for this session.
975 Manager info: target. Target info:
976 information about the initiator.

SW_BAD_SESSION_CONTEXT SW_ERROR 2

977 An illegal or unrecognized option
978 was sent. Manager info: target,
979 number of options. Target info:
980 option names and values.

SW_ILLEGAL_OPTION SW_ERROR 3

981 The user has insufficient privilege
982 to perform the requested opera-
983 tion. Manager info: target. Tar-
984 get info: information about the
985 initiator.

SW_ACCESS_DENIED SW_ERROR 4

986 The target role had a memory
987 allocation error (e.g., out of swap).
988 Manager info: target. Target info:
989 reasons for error.

SW_MEMORY_ERROR SW_ERROR 5

990 The target role had a resource
991 allocation error such as maximum
992 number of processes reached,
993 maximum number of files open,
994 etc. Manager info: target. Target
995 info: reasons for error.

SW_RESOURCE_ERROR SW_ERROR 6

996 The target role had an internal
997 implementation error. Manager
998 info: target. Target info: reasons
999 for error.

SW_INTERNAL_ERROR SW_ERROR 7

1000 An I/O error occurred while per-
1001 forming this command. Manager
1002 info: target. Target info: reasons
1003 for error.

SW_IO_ERROR SW_ERROR 8

_____________________________________________________________________________________________L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
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L
L
L
L
L
L
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L
L
L
L
L

1004 writing of any target role events to stdout is undefined.

1005 4.1.6.4  Stderr

1006 If any events with a status of SSWW__EERRRROORR or SSWW__WWAARRNNII NNGG occur on a target role,
this1007 information shall be communicated to the management role. In addition, at
least1008 a single message for that target shall, if permitted by the value verbose , be
directed1009 to the stderr of the management role. Nothing is written to stderr if ver-
bose1010 =0 (zero).

The1011 sending of any additional messages to stderr of the management role is
unde1012 fined.

See1013 verbose in 4.1.5.2.
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1014 Table 4-5 −− Session Events
1015 ______________________________________________________________________________________________
1016 Event Code Event Status Description Value______________________________________________________________________________________________
1017 Failed to initialize a target ses-
1018 sion. Manager info: target.
1019 Target info: reasons for error.

SW_AGENT_INITIALIZATION_FAILED SW_ERROR 10

1020 The target role is not accepting
1021 new requests. Manager info:
1022 target. Target info: reasons for
1023 error.

SW_SERVICE_NOT_AVAILABLE SW_ERROR 11

1024 There are other sessions in pro-
1025 gress that may affect the
1026 results of this command.
1027 Manager info: target, number
1028 of sessions. Target info: infor-
1029 mation about other sessions.

SW_OTHER_SESSIONS_IN_PROGRESS SW_WARNING 12

1030 The command begins on the
1031 target. Manager info: target.
1032 Target info: information about
1033 the initiator of the command.

SW_SESSION_BEGINS SW_NOTE 28

1034 SW_NOTE
1035 SW_WARNING
1036 SW_ERROR

The command ends on the tar-
get successfully, with warnings,
or with errors. Manager info:

1037 target. Target info: none.

SW_SESSION_ENDS 29

1038 The limit of source or target
1039 role sessions on this host has
1040 already been reached.
1041 Manager info: target, number
1042 of sessions. Target info:
1043 number of sessions, limit.

SW_CONNECTION_LIMIT_EXCEEDED SW_ERROR 30

1044 The requested target or source
1045 software collections does not
1046 exist. Manager info: target.
1047 Target info: reasons for error.

SW_SOC_DOES_NOT_EXIST SW_ERROR 31

1048 The software_collection exists,
1049 but the information is corrupt.
1050 Manager info: target. Target
1051 info: reasons for error.

SW_SOC_IS_CORRUPT SW_ERROR 32

1052 The target software_collection
1053 did not previously exist and
1054 was created. Manager info:
1055 target. Target info: none.

SW_SOC_CREATED SW_NOTE 34

1056 SW_ERROR
1057 SW_WARNING

A conflicting session is in pro-
gress that will prevent this

1058 operation (error), or cause its
1059 results to possibly be invalid
1060 (warning). Manager info: tar-
1061 get. Target info: information
1062 about other sessions.

SW_CONFLICTING_SESSION_IN_PROGRESS 35

1063 cannot set the proper access
1064 control to this source or target.
1065 Manager info: target. Target
1066 info: reasons for error.

SW_SOC_LOCK_FAILURE SW_ERROR 36
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1067 Table 4-5 - Session Events (concluded)
1068 ____________________________________________________________________________________________
1069 Event Code Event Status Description Value____________________________________________________________________________________________
1070 SW_ERROR
1071 SW_NOTE

The software_collection is a read
only source for a read source or

1072 target (note), or is a target to be
1073 modified (error). Manager info:
1074 target. Target info: none.

SW_SOC_IS_READ_ONLY 37

1075 SW_ERROR
1076 SW_NOTE

The software_collection is on a
remote file system. (Whether

1077 note or error is implementation
1078 defined). Manager info: target.
1079 Target info: none.

SW_SOC_IS_REMOTE 38

1080 SW_ERROR The distribution is an incorrect
1081 type for the command (e.g., a tape
1082 for sswwrr eemmoovvee). Manager info:
1083 target. Target info: reasons for
1084 error.

SW_SOC_INCORRECT_MEDIA_TYPE 39

1085 The distribution has a serial for-
1086 mat (e.g., a tape). Manager info:
1087 target. Target info: none.

SW_SOC_IS_SERIAL SW_NOTE 40

1088 The software_collection is of the
1089 wrong type (distribution or
1090 installed_software) for the opera-
1091 tion. Manager info: target. Tar-
1092 get info: target type.

SW_SOC_INCORRECT_TYPE SW_ERROR 41

1093 Cannot open logfile to log the
1094 software_collection events.
1095 Manager info: target. Target info:
1096 reasons for error.

SW_CANNOT_OPEN_LOGFILE SW_ERROR 42

1097 The software collection is inade-
1098 quately specified for the opera-
1099 tion. Manager info: target. Tar-
1100 get info: reason for error

SW_SOC_AMBIGUOUS_TYPE SW_ERROR 49

1101 The target role is currently
1102 analyzing or executing a com-
1103 mand and will terminate the ses-
1104 sion once completed. Manager
1105 info: target. Target info: none.

SW_TERMINATION_DELAYED SW_NOTE 50

1106 The target role failed to initiate
1107 the reboot operation of an install
1108 command and requires manual
1109 reboot. Manager info: target.
1110 Target info: reasons for error.

SW_CANNOT_INITIATE_REBOOT SW_WARNING 51
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1111 4.1.6.5  Logging

1112 The management role and target role each log events. The way in which logging
is1113 implemented, including the location of the logfiles, is implementation defined.

Which1114 messages, if any, are placed in the source role logfile is undefined.

All1115 implementations shall support the values 00 (zero), 11 (one) and 22. If
1116 loglevel=0, nothing shall be written to log files. The target role shall log all

events,1117 except file level events, when loglevel=1. The target role shall redirect, to
the logfile, stderr and stdout from control scripts when loglevel=1. When
loglevel=2, the target role shall log file level events. For values which are non-
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1118 Table 4-6 −− Analysis Phase Events
1119 _____________________________________________________________________________________________
1120 Event Code Event Status Description Value_____________________________________________________________________________________________
1121 The analysis phase begins on the
1122 target. Manager info: target.
1123 Target info: none.

SW_ANALYSIS_BEGINS SW_NOTE 52

1124 SW_NOTE
1125 SW_WARNING
1126 SW_ERROR

The analysis phase ends on the
target. The analysis may have
succeeded, had warnings, and/or

1127 errors. Manager info: target.
1128 Target info: none.

SW_ANALYSIS_ENDS 53

1129 One or more filesets were
1130 excluded automatically as the
1131 software identified as exrequisites
1132 was also specified to be selected.
1133 Manager info: target, number of
1134 filesets. Target info:
1135 ssooff tt wwaarr ee__ssppeeccs

SW_EXREQUISITE_EXCLUDE SW_NOTE 56

1136 One or more checkinstall or
1137 checkremove scripts have caused
1138 the software to be unselected and
1139 excluded from further processs-
1140 ing. Manager info: target,
1141 number of filesets. Target info:
1142 software_specs

SW_CHECK_SCRIPT_EXCLUDE SW_NOTE 57

1143 One or more configure or
1144 unconfigure scripts have caused
1145 the software to be unselected and
1146 excluded from further processs-
1147 ing. Manager info: target,
1148 number of filesets. Target info:
1149 ssooff tt wwaarr ee__ssppeeccs

SW_CONFIGURE_EXCLUDE SW_NOTE 58

1150 The software selection was found,
1151 but its state was ccoorr rr uupptt or
1152 tt rr aannssii eenntt . Manager info: tar-
1153 get, number of selections Target
1154 info: ssooff tt wwaarr ee__ssppeeccs

SW_SELECTION_IS_CORRUPT SW_ERROR 59

1155 Failure contacting or retrieving
1156 information from the source.
1157 Manager info: target. Target info:
1158 reasons for error.

SW_SOURCE_ACCESS_ERROR SW_ERROR 60

1159 The source does not have a media
1160 number of 11 (needed for retrieval
1161 of the II NNDDEEXX). Manager info: tar-
1162 get, current media number. Tar-
1163 get info: current media number.

SW_SOURCE_NOT_FIRST_MEDIA SW_ERROR 61
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1164 negative integers, an increase in loglevel shall not decrease the information logged
for1165 a given role. All other behavior regarding logging is undefined.

See1166 loglevel in 4.1.5.2.
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1167 Table 4-6 - Analysis Phase Events (continued)
1168 _____________________________________________________________________________________________
1169 Event Code Event Status Description Value_____________________________________________________________________________________________
1170 SW_ERROR
1171 SW_NOTE

One or more software selections
cannot be found. This is an error

1172 for install or copy; otherwise, a
1173 note. Manager info: target,
1174 number of selections. Target info:
1175 ssooff tt wwaarr ee__ssppeeccs

SW_SELECTION_NOT_FOUND 62

1176 SW_ERROR
1177 SW_NOTE

One or more software selections
cannot be found as specified, but

1178 another version exists. This is an
1179 error for install or copy; other-
1180 wise, a note. Manager info: tar-
1181 get, number of selections. Target
1182 info: ssooff tt wwaarr ee__ssppeeccs

SW_SELECTION_NOT_FOUND_RELATED 63

1183 One or more software selections
1184 cannot be unambiguously deter-
1185 mined. Manager info: target,
1186 number of selections. Target info:
1187 ssooff tt wwaarr ee__ssppeeccs

SW_SELECTION_NOT_FOUND_AMBIG SW_ERROR 64

1188 SW_ERROR
1189 SW_WARNING

One or more file systems on the
target are not mounted. Manager

1190 info: target, number of file sys-
1191 tems. Target info: file system
1192 names.

SW_FILESYSTEMS_NOT_MOUNTED 65

1193 One or more file systems mounted
1194 are not in file system table.
1195 Manager info: target, number of
1196 file systems. Target info: file sys-
1197 tem names.

SW_FILESYSTEMS_MORE_MOUNTED SW_WARNING 66

1198 SW_ERROR
1199 SW_WARNING

One or more filesets have a higher
revision already installed.

1200 Whether error or warning is con-
1201 trolled by allow_downdate option.
1202 Manager info: target, number of
1203 filesets. Target info:
1204 ssooff tt wwaarr ee__ssppeeccs

SW_HIGHER_REVISION_INSTALLED 67

1205 SW_ERROR
1206 SW_NOTE

One or more products would
create a new version in an instal-

1207 lation. Whether error or warning
1208 is controlled by
1209 allow_multiple_versions option.
1210 Manager info: target, number of
1211 products. Target info:
1212 ssooff tt wwaarr ee__ssppeeccs

SW_NEW_MULTIPLE_VERSION 68
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1213 4.1.7  Extended Description

1214 See the individual utility descriptions for the complete extended descriptions of
each1215 task. This subclause lists the steps common to the utilities.

There1216 are three phases in the utilities as follows. Targets may be processed in any
order1217 or in parallel.

(1) Selection phase —
The user specifications are resolved, including source, target, and

4.1 Common Definitions for Utilities 79
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1218 Table 4-6 - Analysis Phase Events (continued)
1219 ____________________________________________________________________________________________
1220 Event Code Event Status Description Value____________________________________________________________________________________________
1221 SW_ERROR
1222 SW_WARNING
1223 SW_NOTE

The command is operating on an
existing multiple version of one or
more products. If trying to install

1224 two versions into one location,
1225 generate an event. Warning or
1226 note controlled by
1227 allow_multiple_versions option.
1228 Manager info: target, number of
1229 products. Target info:
1230 ssooff tt wwaarr ee__ssppeeccs

SW_EXISTING_MULTIPLE_VERSION 69

1231 SW_ERROR
1232 SW_WARNING

One or more dependencies cannot
be met. Whether error or warn-

1233 ing is controlled by
1234 enforce_dependencies option.
1235 Manager info: target, number of
1236 filesets. Target info:
1237 ssooff tt wwaarr ee__ssppeeccs,
1238 ddeeppeennddeennccyy__ssppeeccs

SW_DEPENDENCY_NOT_MET 70

1239 SW_ERROR
1240 SW_WARNING

One or more products are incom-
patible for this target. Whether

1241 error or warning is controlled by
1242 allow_incompatible option.
1243 Manager info: target, number of
1244 products. Target info:
1245 ssooff tt wwaarr ee__ssppeeccs

SW_NOT_COMPATIBLE 71

1246 One or more cchheecckkii nnsstt aall ll ,
1247 cchheecckkrr eemmoovvee or vveerr ii ff yy scripts
1248 had a warning. Manager info:
1249 target, number of filesets. Target
1250 info: ssooff tt wwaarr ee__ssppeeccs

SW_CHECK_SCRIPT_WARNING SW_WARNING 72

1251 One or more cchheecckkii nnsstt aall ll ,
1252 cchheecckkrr eemmoovvee or vveerr ii ff yy scripts
1253 failed. Manager info: target,
1254 number of filesets. Target info:
1255 ssooff tt wwaarr ee__ssppeeccs

SW_CHECK_SCRIPT_ERROR SW_ERROR 73

1256 SW_ERROR
1257 SW_WARNING

Disk space analysis is over the
minimum free limit, but not the

1258 overall limit on the target.
1259 Whether error or warning is con-
1260 trolled by enforce_dsa option.
1261 Manager info: target, number of
1262 file systems. Target info: file sys-
1263 tem names, amount over the
1264 minimum free.

SW_DSA_INTO_MINFREE 74
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1265 software selections.

1266 (2) Analysis phase —
1267 The utility attempts to discover conditions that may cause failure when
1268 operating on the selected software

1269 (3) Execution phase —
The actual operations on the software objects take place

80 4 Software Administration Utilities
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1270 Table 4-6 - Analysis Phase Events (continued)
1271 ____________________________________________________________________________________________
1272 Event Code Event Status Description Value____________________________________________________________________________________________
1273 SW_ERROR
1274 SW_WARNING

Disk space analysis is over the
absolute limit. Whether error or

1275 warning is controlled by
1276 enforce_dsa option. Manager
1277 info: target, number of file sys-
1278 tems. Target info: file system
1279 names, amount over the limit.

SW_DSA_OVER_LIMIT 75

1280 SW_ERROR
1281 SW_WARNING

Disk space analysis had an inter-
nal error and failed to run.

1282 Whether error or warning is con-
1283 trolled by enforce_dsa option.
1284 Manager info: target, number of
1285 filesets. Target info:
1286 ssooff tt wwaarr ee__ssppeeccs

SW_DSA_FAILED_TO_RUN 76

1287 One or more filesets have the
1288 same revision and are being rein-
1289 stalled because reinstall =true or
1290 recopy=true . Manager info: tar-
1291 get, number of filesets. Target
1292 info: ssooff tt wwaarr ee__ssppeeccs

SW_SAME_REVISION_INSTALLED SW_NOTE 77

1293 One or more filesets are already
1294 configured Whether they are
1295 reconfigured is controlled by
1296 reconfigure option. Manager info:
1297 target, number of filesets. Target
1298 info: ssooff tt wwaarr ee__ssppeeccs

SW_ALREADY_CONFIGURED SW_NOTE 78

1299 One or more filesets will be
1300 skipped because of another error
1301 within their product. (Error han-
1302 dling is implementation defined).
1303 Manager info: target, number of
1304 filesets. Target info:
1305 ssooff tt wwaarr ee__ssppeeccs

SW_SKIPPED_PRODUCT_ERROR SW_NOTE 79

1306 One or more filesets will be
1307 skipped because of a global error
1308 (such as disk space analysis
1309 failure) within the analyze phase.
1310 (Error handling is implementa-
1311 tion defined). Manager info: tar-
1312 get, number of filesets. Target
1313 info: ssooff tt wwaarr ee__ssppeeccs

SW_SKIPPED_GLOBAL_ERROR SW_NOTE 80

1314 SW_WARNING
1315 SW_NOTE

One or more files would be
created or removed on a remote

1316 file system. (Policy for loading
1317 remote files is implementation
1318 defined). Manager info: target,
1319 number of files. Target info: file
1320 paths.

SW_FILE_IS_REMOTE 81
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1321 When a utility initiates a session on a target, generate an event.
(SW_NOTE:1322 SW_SESSION_BEGINS)

When the session completes, generate an event.
(SW_NOTE: SW_SESSION_ENDS)
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1323 Table 4-6 - Analysis Phase Events (concluded)
1324 ____________________________________________________________________________________________
1325 Event Code Event Status Description Value____________________________________________________________________________________________
1326 One or more files will not be
1327 attempted to be created or
1328 removed on a read only file sys-
1329 tem. Manager info: target,
1330 number of files. Target info: file
1331 paths.

SW_FILE_IS_READ_ONLY SW_WARNING 82

1332 One or more files could not be
1333 removed (e.g., text busy, or non-
1334 empty directories). Manager info:
1335 target, number of files. Target
1336 info: file paths.

SW_FILE_NOT_REMOVABLE SW_WARNING 83

1337 One or more files had warnings in
1338 analysis or execution. Manager
1339 info: target, number of files. Tar-
1340 get info: file paths.

SW_FILE_WARNING SW_WARNING 84

1341 One or more files had errors in
1342 analysis or execution. Manager
1343 info: target, number of files. Tar-
1344 get info: file paths.

SW_FILE_ERROR SW_ERROR 85

1345 SW_WARNING
1346 SW_ERROR

A fileset is not locatable. Con-
trolled by the enforce_locatable

1347 option. Manager info: target,
1348 number of filesets. Target info:
1349 ssooff tt wwaarr ee__ssppeeccs

SW_NOT_LOCATABLE 86

1350 One or more filesets have the
1351 same revision and are being
1352 skipped because reinstall =false
1353 or recopy=false . Manager info:
1354 target, number of filesets. Target
1355 info: ssooff tt wwaarr ee__ssppeeccs

SW_SAME_REVISION_SKIPPED SW_NOTE 87
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1356 4.1.7.1  Selection Phase

1357 This subclause summarizes the common tasks in the selection phase. Errors and
warnings1358 are listed along with the tasks.

1359 4.1.7.1.1  Starting a Session

1360 On invocation, each command processes options as defined in 4.1.5.3.1.

The1361 command shall exit if the user does not have appropriate privilege. Since
implementation1362 of the security scheme is unspecified within this part of ISO/IEC

1363 15068, appropriate privilege is implementation defined. An implementation may
generate1364 the following events at any point in the execution of the command if they
are1365 applicable to that implementation:

(SW_ERROR:1366 SW_ACCESS_DENIED)
(SW_ERROR:1367 SW_ILLEGAL_OPTION)
(SW_ERROR:1368 SW_MEMORY_ERROR)
(SW_ERROR:1369 SW_RESOURCE_ERROR)
(SW_ERROR:1370 SW_INTERNAL_ERROR)
(SW_ERROR: SW_TERMINATION_DELAYED)
(SW_ERROR: SW_IO_ERROR)

82 4 Software Administration Utilities
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1371 Table 4-7 −− Execution Phase Events
1372 _____________________________________________________________________________________________
1373 Event Code Event Status Description Value_____________________________________________________________________________________________
1374 The execution phase begins on the
1375 target. Manager info: target.
1376 Target info: none.

SW_EXECUTION_BEGINS SW_NOTE 88

1377 SW_NOTE
1378 SW_WARNING
1379 SW_ERROR

The execution phase ends on the
target. Manager info: target.
Target info: none.

SW_EXECUTION_ENDS 89

1380 One or more selections will not be
1381 included for execution because
1382 they were determined to be
1383 skipped in analysis. Manager
1384 info: target, number of filesets.
1385 Target info: ssooff tt wwaarr ee__ssppeeccs

SW_SELECTION_SKIPPED_IN_ANALYSISSW_NOTE 90

1386 One or more software selections
1387 were found, but were not
1388 analyzed. Manager info: target,
1389 number of filesets. Target info:
1390 ssooff tt wwaarr ee__ssppeeccs

SW_SELECTION_NOT_ANALYZED SW_ERROR 91

1391 The source media current being
1392 used is not the same as that used
1393 for analysis. Manager info: tar-
1394 get. Target info: information
1395 about current media and needed
1396 media.

SW_WRONG_MEDIA_SET SW_ERROR 92

1397 The target needs the next media.
1398 (Interactive support for media
1399 change is implementation
1400 defined). Manager info: target,
1401 needed media sequence number.
1402 Target info: needed media
1403 sequence number.

SW_NEED_MEDIA_CHANGE SW_NOTE 93

1404 The current media sequence
1405 number for the target Manager
1406 info: target, current media
1407 sequence number. Target info:
1408 current media sequence number.

SW_CURRENT_MEDIA SW_NOTE 94

1409 One or more pprr eeii nnsstt aall ll ,
1410 pprr eerr eemmoovvee, uunnpprr eeii nnsstt aall ll , or
1411 ff ii xx scripts had a warning.
1412 Manager info: target, number of
1413 scripts. Target info:
1414 ssooff tt wwaarr ee__ssppeecc , script tag

SW_PRE_SCRIPT_WARNING SW_WARNING 95
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1415 4.1.7.1.2  Specifying Targets

1416 A target is specified using the syntax in 4.1.4.2. Each target shall pass the follow-
ing1417 validation checks. If any of these checks fail, the command shall invoke the
implementation-de1418 fined error handling procedure.

1419 — If the target role was unable to initialize the session on the target host, gen-
1420 erate an event.
1421 (SW_ERROR: SW_AGENT_INITIALIZATION_FAILED)

— If administrative access is denied by the target role on the target, generate
an event.
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1422 Table 4-7 - Execution Phase Events (continued)
1423 ____________________________________________________________________________________________
1424 Event Code Event Status Description Value____________________________________________________________________________________________
1425 SW_WARNING
1426 SW_ERROR

One or more pprr eeii nnsstt aall ll ,
pprr eerr eemmoovvee, uunnpprr eeii nnsstt aall ll , or

1427 ff ii xx scripts failed. Manager info:
1428 target, number of scripts. Target
1429 info: ssooff tt wwaarr ee__ssppeecc , script tag

SW_PRE_SCRIPT_ERROR 96

1430 One or more filesets had a warn-
1431 ing. Manager info: target,
1432 number of filesets. Target info:
1433 ssooff tt wwaarr ee__ssppeeccs

SW_FILESET_WARNING SW_WARNING 97

1434 One or more filesets had an error.
1435 Manager info: target, number of
1436 filesets. Target info:
1437 ssooff tt wwaarr ee__ssppeeccs

SW_FILESET_ERROR SW_ERROR 98

1438 One or more ppoosstt ii nnsstt aall ll , ppooss--
1439 tt rr eemmoovvee, or uunnppoosstt ii nnsstt aall ll
1440 scripts had a warning. Manager
1441 info: target, number of filesets.
1442 Target info: ssooff tt wwaarr ee__ssppeeccs

SW_POST_SCRIPT_WARNING SW_WARNING 99

1443 SW_WARNING
1444 SW_ERROR

One or more ppoosstt ii nnsstt aall ll , ppooss--
tt rr eemmoovvee, or uunnppoosstt ii nnsstt aall ll

1445 scripts failed. Manager info: tar-
1446 get, number of filesets. Target
1447 info: ssooff tt wwaarr ee__ssppeeccs

SW_POST_SCRIPT_ERROR 100

1448 The ppoosstt kkeerr nneell kernel build
1449 script had a warning. Manager
1450 info: target. Target info: reasons
1451 for error.

SW_POSTKERNEL_WARNING SW_WARNING 101

1452 The kernel failed to build.
1453 Manager info: target. Target info:
1454 reasons for error.

SW_POSTKERNEL_ERROR SW_ERROR 102

1455 One or more ccoonnff ii gguurr ee or
1456 uunnccoonnff ii gguurr ee scripts had a
1457 warning. Manager info: target,
1458 number of scripts. Target info:
1459 ssooff tt wwaarr ee__ssppeeccs, script tag

SW_CONFIGURE_WARNING SW_WARNING 103
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1460 (SW_ERROR: SW_ACCESS_DENIED)

1461 — Except for sswwii nnsstt aall ll , sswwccooppyy , and sswwppaacckkaaggee, if the target does not
1462 exist on a host, generate an event.
1463 (SW_ERROR: SW_SOC_DOES_NOT_EXIST)

1464 — For sswwii nnsstt aall ll , sswwccooppyy , and sswwppaacckkaaggee, if the target directory does not
1465 exist on a host, it is created with default attributes and an event is gen-
1466 erated.
1467 (SW_NOTE: SW_SOC_CREATED)

1468 — If the target is corrupt, generate an event.
1469 (SW_ERROR: SW_SOC_IS_CORRUPT)

1470 — If the target is the wrong type (installed_software or distribution) for the
target type the user specified (with a -- rr or -- dd option respectively), generate
an event.
(SW_ERROR: SW_SOC_INCORRECT_TYPE)
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1471 Table 4-7 - Execution Phase Events (concluded)
1472 _____________________________________________________________________________________________
1473 Event Code Event Status Description Value_____________________________________________________________________________________________
1474 SW_WARNING
1475 SW_ERROR

One or more ccoonnff ii gguurr ee or
uunnccoonnff ii gguurr ee scripts failed.

1476 Manager info: target, number of
1477 scripts. Target info:
1478 ssooff tt wwaarr ee__ssppeeccs, script tags

SW_CONFIGURE_ERROR 104

1479 An update to the catalog informa-
1480 tion for installed_software or dis-
1481 tributions failed. Manager info:
1482 target. Target info: reasons for
1483 error.

SW_DATABASE_UPDATE_ERROR SW_ERROR 105

1484 One or more rr eeqquueesstt scripts had
1485 a warning. Manager info:
1486 ssooff tt wwaarr ee__ssppeeccs

SW_REQUEST_WARNING SW_WARNING 106

1487 One or more rr eeqquueesstt scripts
1488 failed. Manager info:
1489 ssooff tt wwaarr ee__ssppeeccs

SW_REQUEST_ERROR SW_ERROR 107

1490 A file could not be compressed or
1491 uncompressed. Manager info:
1492 target. Target info: filepath.

SW_COMPRESSION_FAILURE SW_ERROR 112

1493 File is missing from the source or
1494 target software_collection.
1495 Manager info: target, number of
1496 files. Target info: file path.

SW_FILE_NOT_FOUND SW_ERROR 113

1497 The execution phase of a fileset
1498 begins. Manager info: target.
1499 Target info: ssooff tt wwaarr ee__ssppeecc

SW_FILESET_BEGINS SW_NOTE 117

1500 The execution of a control script
1501 begins. Manager info: target.
1502 Target info: ssooff tt wwaarr ee__ssppeecc ,
1503 control script tag

SW_CONTROL_SCRIPT_BEGINS SW_NOTE 118

1504 The execution phase of file begins.
1505 Manager info: target. Target info:
1506 file path.

SW_FILE_BEGINS SW_NOTE 119

_____________________________________________________________________________________________LL
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1507 — If both a distribution object and an installed_software object exist at the
1508 location specified in the target, and neither the -- dd nor the -- rr option is
1509 specified, generate an event.
1510 (SW_ERROR: SW_SOC_AMBIGUOUS_TYPE)

1511 — If the target is a serial distribution, generate an event.
1512 (SW_NOTE: SW_SOC_IS_SERIAL)

1513 — If the command is sswwccooppyy or sswwppaacckkaaggee, a serial distribution shall be
1514 overwritten by default. If the command is sswwrr eemmoovvee, sswwmmooddii ff yy , or
1515 sswwvveerr ii ff yy , and the implementation does not support these on a serial dis-
1516 tribution, generate an event.
1517 (SW_ERROR: SW_SOC_INCORRECT_MEDIA_TYPE)

1518 — If the target is not able to open the implementation-defined logfile, generate
1519 an event.

(SW_ERROR: SW_CANNOT_OPEN_LOGFILE)
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1520 — If the operation needs to modify the target, and it is on a read-only media or
1521 file system, generate an event.
1522 (SW_ERROR: SW_SOC_IS_READ_ONLY)

1523 — An implementation may generate the following events, if they are applica-
1524 ble to that implementation, when validating a target:
1525 (SW_ERROR: SW_SERVICE_NOT_AVAILABLE)
1526 (SW_WARNING: SW_OTHER_SESSIONS_IN_PROGRESS)
1527 (SW_ERROR: SW_CONNECTION_LIMIT_EXCEEDED)
1528 (SW_NOTE: SW_SOC_IS_REMOTE)
1529 (SW_ERROR: SW_FILESYSTEMS_NOT_MOUNTED)
1530 (SW_ERROR: SW_FILESYSTEMS_MORE_MOUNTED)

1531 4.1.7.1.3  Specifying the Source

1532 This subclause only applies to sswwccooppyy and sswwii nnsstt aall ll . The source contains
software1533 organized in the software packaging layout. A target can be specified
using1534 the syntax in 4.1.4.2.

If1535 source is specified, then it is resolved in the context of the management role. If
source1536 is not specified, then a default value is supplied as defined in 4.1.5.3.1.

A1537 source shall satisfy the following validation checks:

1538 — If the source does not exist or if it cannot be accessed, generate an event.
1539 (SW_ERROR: SW_SOURCE_ACCESS_ERROR)

1540 — If administrative access is denied by the source role for that source, gen-
1541 erate an event.
1542 (SW_ERROR: SW_ACCESS_DENIED)

1543 — Obtain information on what software is available from the source. If the
1544 information cannot be retrieved, or if an problem occurs while processing it,
1545 generate an event.
1546 (SW_ERROR: SW_SOURCE_ACCESS_ERROR)

1547 — If the source is a serial medium, and the media.sequence_number is not 1,
1548 generate an event.
1549 (SW_ERROR: SW_SOURCE_NOT_FIRST_MEDIA)

1550 NOTE: Only the first medium has the catalog information on it.

1551 4.1.7.1.4  Software Selections

1552 Software selections can be specified on the command line or in an input file using
the1553 syntax in 4.1.4.1.

1554 4.1.7.2  Analysis Phase

1555 This subclause summarizes the common operations and events in the analysis
phase.1556 The analysis phase occurs before the execution phase, and involves execut-
ing1557 checks to determine whether or not the execution should be attempted.

When1558 the analysis phase begins, generate an event.
(SW_NOTE: SW_ANALYSIS_BEGINS)
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1559 To begin the analysis phase, the management role (the host on which the utility
was1560 invoked) communicates the selection information to each target in the target
list.1561 The target role accesses the source (for sswwii nnsstt aall ll or sswwccooppyy ) or target
(for1562 other utilities) to get the product catalog information for the software selec-
tions.1563 The product catalog information includes control script information in the

1564 control_files attribute of filesets within each product.

1565 — An implementation may generate any of the following events, if they are
1566 applicable to that implementation, when attempting the analysis or execu-
1567 tion phase.
1568 (SW_ERROR: SW_AGENT_INITIALIZATION_FAILED)
1569 (SW_ERROR: SW_ILLEGAL_STATE_TRANSITION)
1570 (SW_ERROR: SW_BAD_SESSION_CONTEXT)

1571 — If the target role cannot access the source, generate an event.
1572 (SW_ERROR: SW_SOURCE_ACCESS_ERROR)

1573 — If an implementation supports access control for particular operations for
1574 particular software objects, and if access is denied for any software object,
1575 generate an event.
1576 (SW_ERROR: SW_ACCESS_DENIED)

1577 — If a fileset has an error for which there is not a more specific event defined,
1578 generate the generic event.
1579 (SW_ERROR: SW_FILESET_ERROR)

1580 — If a fileset has a warning for which there is not a more specific event
1581 defined, generate the generic event.
1582 (SW_WARNING: SW_FILESET_WARNING)

1583 — An implementation may generate the following events as applicable to the
1584 error handling procedures for that implementation:
1585 (SW_NOTE: SW_SKIPPED_PRODUCT_ERROR)
1586 (SW_NOTE: SW_SKIPPED_GLOBAL_ERROR)
1587 (SW_WARNING: SW_FILE_IS_READ_ONLY)

See1588 each utility section for the analysis operations specific to each utility. When
the1589 analysis phase ends, generate an event.
(SW_NOTE:1590 SW_ANALYSIS_ENDS)

1591 4.1.7.3  Execution Phase

1592 This subclause summarizes the common operations and events in the execution
phase.1593

When1594 the execution phase begins, generate an event.
(SW_NOTE:1595 SW_EXECUTION_BEGINS)

The1596 execution phase proceeds through the steps defined for each utility. The fol-
lowing1597 events are common to all utilities:

1598 — When the execution phase executes a script, generate an event.
1599 (SW_NOTE: SW_CONTROL_SCRIPT_BEGINS)

1600 — When the execution phase begins the key operation on a fileset (such as
loading or removing), generate an event.
(SW_NOTE: SW_FILESET_BEGINS)
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1601 — When the execution phase begins the key operation on a file (such as load-
1602 ing or removing), generate an event.
1603 (SW_NOTE: SW_FILE_BEGINS)

1604 — If at any time there is an error rebuilding any catalog files, generate an
1605 event.
1606 (SW_ERROR: SW_DATABASE_UPDATE_ERROR)

1607 — If a fileset has an error for which there is not a more specific event defined,
1608 generate the generic event.
1609 (SW_ERROR: SW_FILESET_ERROR)

1610 — If a fileset has a warning for which there is not a more specific event
1611 defined, generate the generic event.
1612 (SW_WARNING: SW_FILESET_WARNING)

1613 — For sswwii nnsstt aall ll and sswwccooppyy from a distribution that spans multiple
1614 media, an implementation may generate the following events to convey
1615 needed media change information. An implementation may, but need not,
1616 provide such support for other utilities.
1617 (SW_ERROR: SW_WRONG_MEDIA_SET)
1618 (SW_NOTE: SW_NEED_MEDIA_CHANGE)
1619 (SW_NOTE: SW_CURRENT_MEDIA)

1620 — An implementation may generate the following events for software that will
1621 not be executed due to analysis results for that software.
1622 (SW_NOTE: SW_SELECTION_SKIPPED_IN_ANALYSIS)
1623 (SW_ERROR: SW_SELECTION_NOT_ANALYZED)

See1624 each utility section for the execution operations specific to each utility. When
the1625 execution phase completes, generate an event.
(SW_NOTE:1626 SW_EXECUTION_ENDS)

1627 4.1.7.3.1  Fileset State Transitions

1628 A conforming implementation shall maintain the state attribute of each fileset to
identify1629 the condition and validity of that package. A conforming implementation
shall1630 use these and only these states as valid values of the fileset.state attribute.

1631 ccoonnff ii gguurr eedd Indicates the fileset in an installed_software object has
1632 been configured.

1633 This state applies to filesets in installed_software
1634 objects.

1635 ii nnsstt aall ll eedd Indicates that the specified fileset has been installed
1636 successfully.

1637 ccoorr rr uupptt  Indicates that the most recent attempt to handle the
1638 fileset was not successful and any recovery actions that
1639 were attempted were similarly unsuccessful.

1640 Software can transition from this state via the sswwii nn--
1641 sstt aall ll , sswwccooppyy , or sswwrr eemmoovvee utilities. Other
1642 implementation-defined methods may also exist for

transitioning from this state.
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1643 This state applies to filesets in distributions and
1644 installed_software objects.

1645 rr eemmoovveedd This state indicates that the files for the fileset has been
1646 removed but the information remains.

1647 The default behavior when removing software with
1648 sswwrr eemmoovvee is to also remove its information (metadata)
1649 from the catalog. An implementation may define a
1650 means for removing software, while maintaining the
1651 catalog information. The catalog information can be
1652 separately removed with the sswwmmooddii ff yy utility.

1653 This state applies to filesets in distributions and
1654 installed_software objects.

1655 aavvaaii ll aabbll ee Indicates the fileset is present in the distribution and
1656 may be operated on (copied, installed, etc.) using the
1657 appropriate utilities.

1658 This state applies to filesets in a distribution.

1659 tt rr aannssii eenntt  Indicates that the fileset is currently being acted upon
1660 by one of the utilities that modify software files, thus
1661 the state of the software is not well defined.

1662 This state should be replaced by another before the util-
1663 ity completes. The presence of this state in the
1664 software_collection when no utility is running indicates
1665 that a utility was previously interrupted (power failure,
1666 kill, etc.) and was not able to record a final state indica-
1667 tion into the software_collection catalog. In such case,
1668 the implementation-defined recovery procedures can be
1669 used to restore the product to a another state.

1670 This state applies to filesets in distributions and
1671 installed_software objects.

1672 4.1.8  Exit Status

1673 The utility shall return one of the following exit codes:

1674 Table 4-8 −− Return Codes
1675 _____________________________________________________________
1676 Return Code Definition_____________________________________________________________
1677 0 The utility was successful on all targets
1678 1 The utility failed on all targets
1679 2 The utility failed on some targets_____________________________________________________________L

L
L
L
L
L

L
L
L
L
L
L

L
L
L
L
L
L

1680 The exit status for the sswwppaacckkaaggee utility is different since it is not a distributed
utility.1681
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1682 4.1.9  Consequences of Errors

1683 Utilities can operate on multiple software objects contained in multiple targets.
Whether1684 an error impacts a particular software object, all software objects in the
target,1685 or all targets, is implementation defined. One exception to this is the
minimum1686 error recovery procedure described in 4.5.7.3.8 that describes fileset
level1687 recovery during install.

1688 4.1.9.1  Error Conditions

1689 The conditions leading to errors are described in 4.1.6.2 and 4.1.7.

1690 4.2  swask — Ask for user responses

1691 4.2.1  Synopsis

1692 sswwaasskk [-- cc catalog] [-- ff file] [-- ss source ] [-- tt targetfile] [-- xx option=value]
1693 [-- XX options_file] [software_selections ] [@ targets ]

4.2.2  Description1694

1695 The sswwaasskk utility runs the interactive software rr eeqquueesstt scripts for the software
objects1696 selected. These scripts store the responses to the rr eessppoonnssee files for later
use1697 by the sswwii nnsstt aall ll and sswwccoonnff ii gg utilities.

The1698 sswwii nnsstt aall ll and sswwccoonnff ii gg can also run the interactive rr eeqquueesstt scripts
directly.1699

1700 4.2.3  Options

1701 The sswwaasskk utility supports the following options. Where there is no description,
the1702 description in 4.1 applies.

1703 -- cc catalog
1704 Specifies the pathname to an exported catalog structure, below which
1705 the rr eessppoonnssee files created by the rr eeqquueesstt scripts are stored for
1706 later use.

1707 If the -- cc catalog option is omitted, the utility shall use the source
1708 catalog, <distribution.path>// ccaatt aall oogg, as the directory in which to
1709 store the rr eessppoonnssee files. Hence, these rr eessppoonnssee files will be the
1710 ones available for use by the control scripts executed by sswwii nnsstt aall ll .

1711 -- ff file

1712 -- ss source
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1713 -- tt targetfile

1714 -- xx option=value

1715 -- XX options_file

1716 4.2.4  Operands

1717 The sswwaasskk utility supports the software_selections operand described in 4.1.

Specifying1718 values for the targets operand does not imply operations on the target
role.1719 The values are simply written as a list of targets for the targets option in the

1720 file made available to the rr eeqquueesstt script via the SW_SESSION_OPTIONS
1721 environment variable. See 4.1.6.1.

1722 4.2.5  External Influences

1723 See 4.1 for descriptions of external influences common to all utilities.

1724 4.2.5.1  Extended Options

1725 The sswwaasskk utility supports the following extended options. The description in 4.1
applies.1726

1727 autoselect_dependencies =true

1728 distribution_source_directory =implementation_defined_value

1729 distribution_source_serial =implementation_defined_value

1730 logfile=implementation_defined_value

1731 loglevel=1

1732 ask=true

1733 software

1734 verbose=1

1735 4.2.6  External Effects

1736 See 4.1.

1737 4.2.7  Extended Description

1738 See 4.1 for general information. There are two phases in the sswwaasskk utility, as fol-
lows:1739

1740 (1) Selection phase

1741 (2) Execution phase

4.2 swask  — Ask for user responses 91
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1742 4.2.7.1  Selection Phase

1743 The software selections apply to the software available from the distribution
source1744 if the -- ss option was specified. Otherwise, the software selections apply to
software1745 that has been already installed on the targets. Each specified selection is
added1746 to the selection list after it passes the following checks:

1747 — If the -- ss option is specified and the selection is not available from the
1748 source, generate an event. If the -- ss option is not specified and the selection
1749 is not available from the target, generate an event.
1750 (SW_ERROR: SW_SELECTION_NOT_FOUND)

1751 — If a unique version can not be identified, generate an event.
1752 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

Add1753 any dependencies to the selection list if autoselect_dependencies =true .

1754 4.2.7.2  Execution Phase

1755 For each selected software that has a rr eeqquueesstt control script:

1756 — If it does not already exist, build the necessary control directories of the
1757 exported catalog structure to hold the rr eessppoonnssee file for that software
1758 object.

1759 NOTE: If there are multiple product versions selected, they shall have separate control
1760 directories as specified in the software packaging layout. Update the global II NNDDEEXX in the
1761 exported catalog structure so the appropriate version can be identified later.

1762 — Set the value of the SW_CONTROL_DIRECTORY environment variable
1763 to the directory below which the rr eeqquueesstt script writes the rr eessppoonnssee file.
1764 It may be set to the control directory where the rr eessppoonnssee file will eventu-
1765 ally be held, or it may be set to another, temporary, directory.

1766 If a response file can be found from one of the following sources, searched in
1767 the order specified, then the implementation shall ensure that the response
1768 file is contained within the directory pointed to by
1769 SW_CONTROL_DIRECTORY. The means for doing this (e.g., copy, link,
1770 symlink) is undefined.

1771 (1) If -- cc catalog was specified, any rr eessppoonnssee file already existing below
1772 that catalog

1773 (2) If -- ss was not specified, any rr eessppoonnssee file from the catalog of the tar-
1774 get or targets specified

1775 (3) If -- ss was specified, any rr eessppoonnssee file already existing in the source
1776 catalog

1777 — If ask=true , execute the rr eeqquueesstt script. If ask=as_needed , execute the
1778 rr eeqquueesstt script only if a rr eessppoonnssee file does not already exist in the control
1779 directory. The rr eeqquueesstt script shall write a single rr eessppoonnssee file in the
1780 control directory defined by the supplied environment variable
1781 SW_CONTROL_DIRECTORY.

1782 NOTE: The sswwii nnsstt aall ll and sswwccoonnff ii gg utilities will distribute the rr eessppoonnssee file to the
targets for use by that targets control scripts.
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1783 — If a rr eeqquueesstt script returns an error and enforce_scripts =true , generate
1784 an event and invoke the implementation-defined error handling pro-
1785 cedures.
1786 (SW_ERROR: SW_REQUEST_ERROR)

1787 — If a rr eeqquueesstt script returns an error and enforce_scripts =false, gen-
1788 erate an event.
1789 (SW_WARNING: SW_REQUEST_ERROR)

1790 — If a rr eeqquueesstt script returns a warning, generate an event.
1791 (SW_WARNING: SW_REQUEST_WARNING)

1792 4.2.8  Exit Status

1793 See 4.1.

1794 4.2.9  Consequences of Errors

1795 See 4.1.

1796 4.3  swconfi g — Configure software

1797 4.3.1  Synopsis

1798 sswwccoonnff ii gg [-- pp ] [-- uu ] [-- cc catalog] [-- ff file] [-- tt targetfile] [-- xx option=value]
1799 [-- XX options_file] [software_selections ] [@ targets ]

4.3.2  Description1800

1801 The sswwccoonnff ii gg command configures, unconfigures, and reconfigures installed
software1802 on the target hosts specified on the command line for execution on those
hosts.1803

Con1804 figuration primarily involves executing vendor-supplied ccoonnff ii gguurr ee and
1805 uunnccoonnff ii gguurr ee scripts. These scripts configure or unconfigure the installed

software.1806 They are only executed on the target hosts that are intended to actually
run1807 the software. Software can be configured more than once by rerunning the

1808 ccoonnff ii gguurr ee scripts.

Con1809 figuration can also be done as part of the sswwii nnsstt aall ll and sswwrr eemmoovvee utilities.

1810 4.3.3  Options

1811 The sswwccoonnff ii gg utility supports the following options. Where there is no descrip-
tion,1812 the description in 4.1 applies.
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1813 -- cc catalog
1814 If this option is specified, then use the exported catalog structure at
1815 this path as the source of the rr eessppoonnssee files.

1816 If ask=true or ask=as_needed , the control directories in the exported
1817 catalog structure are used for both the eventual source of the
1818 rr eessppoonnssee files, and the control directory where the rr eeqquueesstt
1819 scripts are executed in order to create any needed rr eessppoonnssee files.

1820 -- ff file

1821 -- pp

1822 -- tt targetfile

1823 -- uu Undo configuration

1824 This option tells the sswwccoonnff ii gg utility to unconfigure the software,
1825 instead of configuring it.

1826 -- xx option=value

1827 -- XX options_file

1828 4.3.4  Operands

1829 The sswwccoonnff ii gg utility supports the software_selections and targets operands
described1830 in 4.1.

1831 4.3.5  External Influences

1832 See 4.1 for descriptions of external influences common to all utilities.

1833 4.3.5.1  Extended Options

1834 The sswwccoonnff ii gg utility supports the following extended options. The description in
4.11835 applies.

1836 allow_incompatible=false

1837 allow_multiple_versions=false

1838 ask=false

1839 autoselect_dependencies =true

1840 autoselect_dependents =false

1841 enforce_dependencies =true

1842 installed_software_catalog=implementation_defined_value

1843 logfile=implementation_defined_value

1844 loglevel=1

1845 reconfigure=false

94 4 Software Administration Utilities
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1846 select_local=true

1847 software

1848 targets

1849 verbose=1

1850 4.3.6  External Effects

1851 See 4.1.

1852 4.3.7  Extended Description

1853 See 4.1 for general information. There are three key phases in the sswwccoonnff ii gg
1854 utility:

1855 (1) Selection phase

1856 (2) Analysis phase

1857 (3) Execution phase

1858 4.3.7.1  Selection Phase

1859 Software selections apply to the software installed on the target. Each specified
selection1860 is added to the selection list after it passes the following checks:

1861 — If the selection is not found, generate an event.
1862 (SW_WARNING: SW_SELECTION_NOT_FOUND)

1863 — If the selection is not found at that product location but it does exist in
1864 another location, generate an event.
1865 (SW_WARNING: SW_SELECTION_NOT_FOUND_RELATED)

Add1866 any dependencies to the selection list if autoselect_dependencies =true and the
task1867 is configure. Add any dependents to the selection list if the

1868 autoselect_dependents =true and the task is unconfigure.

If1869 ask=true then execute the rr eeqquueesstt scripts for the selected software as
described1870 in the sswwaasskk utility. See 4.2.7.

1871 4.3.7.2  Analysis Phase

1872 The following checks are made:

1873 — If configuring, check for compatibility of selections and, if the software is
1874 not compatible, generate an event as follows. See 4.1.4.1.2.

1875 — If allow_incompatible=true , generate an event.
1876 (SW_WARNING: SW_NOT_COMPATIBLE)

1877 — If allow_incompatible=false, generate an event.
1878 (SW_ERROR: SW_NOT_COMPATIBLE)

— If configuring and the state is ccoorr rr uupptt or tt rr aannssii eenntt , generate an event.
(SW_ERROR: SW_SELECTION_IS_CORRUPT)
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1879 — If the state is already configured when configuring, or not configured when
1880 unconfiguring, generate an event. This event is independent of whether the
1881 software will be reconfigured or not, which in turn is controlled by the
1882 reconfigure option.
1883 (SW_NOTE: SW_ALREADY_CONFIGURED)

1884 — If configuring this software will create a new configured version of a fileset
1885 (see 2.2.2.109,) then generate an event as follows.

1886 — If allow_multiple_versions=true , generate an event.
1887 (SW_WARNING: SW_NEW_MULTIPLE_VERSION)

1888 — If allow_multiple_versions=false, generate an event.
1889 (SW_ERROR: SW_NEW_MULTIPLE_VERSION)

1890 — If the dependencies are not in the ccoonnff ii gguurr eedd state and have not been
1891 autoselected to be configured, generate an event as follows.

1892 — If enforce_dependencies =false, generate an event.
1893 (SW_WARNING: SW_DEPENDENCY_NOT_MET)

1894 — If enforce_dependencies =true , generate an event.
1895 (SW_ERROR: SW_DEPENDENCY_NOT_MET)

1896 4.3.7.3  Execution Phase

1897 The sequential relationship between the configure operations is shown in the fol-
lowing1898 list. Products are ordered by prerequisite dependencies if any. Fileset
operations1899 are also ordered by any prerequisites.

1900 (1) Configure each product.

1901 (a) Run ccoonnff ii gguurr ee script for the product.

1902 (b) Configure each fileset in the product.

1903 [1] Run the ccoonnff ii gguurr ee script for the fileset.

1904 [2] Update the result of the script (control_file). Update the state
1905 of the fileset to ccoonnff ii gguurr eedd in the database for the
1906 installed_software object.

If1907 there is no ccoonnff ii gguurr ee script for a fileset the state of the fileset is still changed
as1908 specified above.

1909 4.3.7.3.1  Unconfigure Operations

1910 For unconfigure, the order of the products and filesets within the products is the
reverse1911 of the order of products and filesets for configure. The operations are:

1912 (1) Unconfigure each product.

1913 (a) Unconfigure each fileset in the product.

1914 [1] Run the uunnccoonnff ii gguurr ee script for the fileset.

1915 [2] Update the result of the script. Update the state of the fileset
in the product to ii nnsstt aall ll eedd in the database for the
installed_software object.
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STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

1916 (b) Run the uunnccoonnff ii gguurr ee script for the product.

If1917 there is no uunnccoonnff ii gguurr ee script for a fileset the state of the fileset is still
changed1918 as specified above.

1919 4.3.7.3.2  Executing ccoonnff ii gguurr ee Scripts

1920 In this operation, sswwccoonnff ii gg executes vendor-supplied ccoonnff ii gguurr ee or uunnccoonnff ii gg--
u1921 urr ee scripts.

The1922 ccoonnff ii gguurr ee scripts shall not be interactive; however, they may access the
1923 rr eessppoonnssee file generated by an interactive rr eeqquueesstt script. If any rr eessppoonnssee file

has1924 been generated, it will exist in the directory pointed to by
1925 SW_CONTROL_DIRECTORY.

1926 — If a ccoonnff ii gguurr ee script returns an error and enforce_scripts =true , generate
1927 an event and invoke the implementation-defined error handling procedures.
1928 (SW_ERROR: SW_CONFIGURE_ERROR)

1929 — If a ccoonnff ii gguurr ee script returns an error and enforce_scripts =false, generate
1930 an event.
1931 (SW_WARNING: SW_CONFIGURE_ERROR)

1932 — If the ccoonnff ii gguurr ee script returns a warning, generate an event.
1933 (SW_WARNING: SW_CONFIGURE_WARNING)

1934 — If a ccoonnff ii gguurr ee script has a return code of 3, generate an event, and
1935 exclude the fileset (or all filesets within the product for a product level
1936 script) from any state change between ccoonnff ii gguurr eedd and ii nnsstt aall ll eedd).
1937 (SW_NOTE: SW_CONFIGURE_EXCLUDE)

1938 4.3.8  Exit Status

1939 See 4.1.

1940 4.3.9  Consequences of Errors

1941 See 4.1.

1942 4.4  swcop y — Copy distribution

1943 4.4.1  Synopsis

1944 sswwccooppyy [-- pp ] [-- ff file] [-- ss source ] [-- tt targetfile] [-- xx option=value]
1945 [-- XX options_file] [software_selections ] [@ targets ]
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1946 4.4.2  Description

1947 The sswwccooppyy utility copies or merges software from any source distribution to a
target1948 distribution on the local host, or to the targets specified on the command
line.1949 The distribution can then be accessed by the sswwii nnsstt aall ll utility as a source.

1950 4.4.3  Options

1951 The sswwccooppyy utility supports the following options. Where there is no description,
the1952 description in 4.1 applies.

1953 -- ff file

1954 -- pp

1955 -- ss source

1956 -- tt targetfile

1957 -- xx option=value

1958 -- XX options_file

1959 4.4.4  Operands

1960 The sswwccooppyy utility supports the software_selections and targets operands
described1961 in 4.1.

Whether1962 data on an existing target distribution in serial format is overwritten or
merged1963 is implementation defined.

1964 4.4.5  External Influences

1965 See 4.1 for descriptions of external influences common to all utilities.

1966 4.4.5.1  Extended Options

1967 The sswwccooppyy utility supports the following extended options. The description in
4.11968 applies.

1969 autoselect_dependencies =as_needed

1970 compress_files=false

1971 compression_type =implementation_defined_value

1972 distribution_source_directory =implementation_defined_value

1973 distribution_target_directory =implementation_defined_value

1974 enforce_dependencies =true

1975 enforce_dsa=true

1976 logfile=implementation_defined_value
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1977 loglevel=1

1978 recopy=false

1979 select_local=true

1980 software

1981 targets

1982 uncompress_files=false

1983 verbose=1

1984 4.4.6  External Effects

1985 See 4.1.

1986 4.4.7  Extended Description

1987 See 4.1 for general information. The following are the three key phases in the
copy1988 utility:

1989 (1) Selection phase

1990 (2) Analysis phase

1991 (3) Execution phase

1992 4.4.7.1  Selection Phase

1993 If a software selection has dependency specifications on other software and
1994 autoselect_dependencies =true , this software shall be automatically selected using

the1995 method described in 4.1.4.1. The resulting selection shall be unambiguous to
be1996 effective. This automatically selected software is then copied along with the
rest1997 of the selected software. If autoselect_dependencies =if_needed , then
automatically1998 selected software is only copied if the dependency is not already
met.1999

The2000 sswwccooppyy utility supports corequisite and prerequisite dependencies for
autoselection,2001 but treats them equally (no ordering considerations like sswwii nn--
s2002 stt aall ll ). The sswwccooppyy utility ignores exrequisites.

F2003 or sswwccooppyy each selection added to the selected software list shall satisfy the fol-
lowing2004 validation checks. If any of these checks result in an error, the selection
shall2005 not be added to the list.

2006 — If the selection is not available from the source, generate an event.
2007 (SW_ERROR: SW_SELECTION_NOT_FOUND)

2008 — If a unique version can not be identified, generate an event.
2009 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

No2010 compatibility filtering is done for sswwccooppyy .
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2011 4.4.7.2  Analysis Phase

2012 The target role uses the file size information obtained from the source to deter-
mine2013 whether or not the copy utility proceeds on the given target. If any target
fails2014 any of the analysis operations, the software attempted to be copied is deter-
mined2015 by the implementation-defined error handling procedures.

The2016 target role checks the following requirements:

2017 — If the target distribution does not exist on a host, create the path to the tar-
2018 get with default attributes and generate an event.
2019 (SW_NOTE: SW_SOC_CREATED)

2020 — Check that selected filesets are not the same version as already available.
2021 If they are the same version, generate an event as follows.

2022 — If recopy=false, note that these filesets will be skipped by generating an
2023 event.
2024 (SW_NOTE: SW_SAME_REVISION_SKIPPED)

2025 — If recopy=true , note that they will be recopied by generating an event.
2026 (SW_NOTE: SW_SAME_REVISION_INSTALLED)

2027 — Verify that the needed dependencies of the filesets are met. If the needed
2028 dependencies are not met, generate an event as follows.

2029 — If enforce_dependencies =true , generate an event.
2030 (SW_ERROR: SW_DEPENDENCY_NOT_MET)

2031 — If enforce_dependencies =false, generate an event.
2032 (SW_WARNING: SW_DEPENDENCY_NOT_MET)

2033 — Check that there is enough free disk space on the target file system to copy
2034 the selected products.

2035 — If there is not enough disk space and enforce_dsa=true , generate an
2036 event.
2037 (SW_ERROR: SW_DSA_OVER_LIMIT)

2038 — If there is not enough disk space and enforce_dsa=false, generate an
2039 event.
2040 (SW_WARNING: SW_DSA_OVER_LIMIT)

How2041 disk space analysis is implemented is undefined. However, an implementa-
tion2042 shall account at least for the sizes of the files and control_files being copied.

2043 4.4.7.3  Execution Phase

2044 As the result of a sswwccooppyy , products and bundles, if specified, are copied to the tar-
get,2045 which is a distribution software object.

When2046 creating serial distributions, an implementation shall support one or both of
the2047 POSIX.1 {2} extended ccppii oo or extended tt aarr archive formats. Whether an
implementation2048 supports writing both archive formats or only one, and which of
the2049 formats is supported if only one, is implementation defined.

The relationship between the fileset loading and state transitions for sswwccooppyy is
shown in the following list.

100 4 Software Administration Utilities
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2050 (1) Copy each product.

2051 (a) Create the distribution catalog information for the product and its
2052 contained subproducts.

2053 (b) Copy each fileset in the product.

2054 [1] Create the distribution catalog information for the fileset, set-
2055 ting the state to tt rr aannssii eenntt .

2056 [2] Load the files for the fileset.

2057 [3] Update the state of the fileset to aavvaaii ll aabbll ee.

2058 (2) Copy each bundle.

2059 (a) Create the distribution catalog information for the bundle.

2060 4.4.7.3.1  File Loading

2061 In this step, sswwccooppyy copies the files from the source onto the target.

If2062 a file load fails for any other reason such as a lost connection to the remote
source2063 or tape eject, then the fileset load fails. The following are the errors that
can2064 occur during the file loading step:

2065 — If an error or warning occurs while loading a file onto a target, an event is
2066 generated and, for errors, the implementation-defined error handling pro-
2067 cedures invoked.

2068 — Whether remote files are loaded is implementation defined. If the file is on
2069 a remote file system, generate an event as follows.

2070 — If the file was loaded, generate an event.
2071 (SW_NOTE: SW_FILE_IS_REMOTE)

2072 — If the file was not loaded, generate an event.
2073 (SW_WARNING: SW_FILE_IS_REMOTE)

2074 — If the error was a source access problem, the user may attempt to correct
2075 the problem and start over with the fileset that had the failure.
2076 (SW_ERROR: SW_SOURCE_ACCESS_ERROR)

2077 4.4.7.3.2  Compression

2078 If compress_files=true is specified, then the files shall be compressed as follows in
copying2079 to the target distribution:

2080 — II NNDDEEXX and II NNFFOOfiles shall not be compressed.

2081 — All files that have the compression_state attribute undefined or its value set
2082 to uunnccoommpprr eesssseedd shall be compressed. If the file cannot be compressed,
2083 generate an event.
2084 (SW_ERROR: SW_COMPRESSION_FAILURE)

2085 — All files that have the value of the compression_state attribute set to
2086 nnoott __ccoommpprr eessssii bbll ee shall be copied as is.

— A source file that is already compressed, and has the value of its
compression_type attribute equal to the value of the compression_type
extended option, shall be copied as is.
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2087 — If a source file is already compressed, and the value of its compression_type
2088 attribute is different than the value of the compression_type extended
2089 option, the behavior is undefined. Unless the implementation can success-
2090 fully uncompress the file and then compress it with the correct type, gen-
2091 erate an event.
2092 (SW_ERROR: SW_COMPRESSION_FAILURE)

If2093 uncompress_files=true , the files shall be uncompressed as follows in copying to
the2094 target distribution:

2095 — All files with a compression_state attribute value of ccoommpprr eesssseedd shall be
2096 uncompressed as part of the copy. If the file cannot be uncompressed, gen-
2097 erate an event.
2098 (SW_ERROR: SW_COMPRESSION_FAILURE)

2099 — All other files shall be copied as is.

If2100 neither compress_files=true nor uncompress_files=true , then the files shall be
copied2101 as is. Behavior when both are set to true is undefined.

2102 4.4.7.3.3  Copying Into Existing Products

2103 When a fileset is copied into an existing target product, the attributes of this exist-
ing2104 product may be affected as follows. If an attribute exists in the product from
which2105 the fileset came, the value of this attribute is set in the target product. Any
attributes2106 in the target product not found in the product from which the fileset
came2107 are left unaltered. It is possible for attributes to be set multiple times as

2108 filesets from different products are copied into the target product.

2109 4.4.8  Exit Status

2110 See 4.1.

2111 4.4.9  Consequences of Errors

2112 See 4.1.

2113 4.5  swinstal l — Install software

2114 4.5.1  Synopsis

2115 sswwii nnsstt aall ll [-- pp ] [-- rr ] [-- cc catalog] [-- ff file] [-- ss source ] [-- tt targetfile]
2116 [-- xx option=value] [-- XX options_files] [software_selections ] [@ tar-
2117 gets]
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2118 4.5.2  Description

2119 The sswwii nnsstt aall ll utility installs software from a distribution to installed_software
objects2120 on the targets. It may also configure the software. The software is not
necessarily2121 available for use until after it has been configured.

2122 4.5.3  Options

2123 The sswwii nnsstt aall ll utility supports the following options. Where there is no descrip-
tion,2124 the description in 4.1 applies.

2125 -- cc catalog
2126 If this option is specified, then use the exported catalog structure at
2127 this path as the source of the rr eessppoonnssee files.

2128 If ask=true or ask=as_needed , the control directories in the exported
2129 catalog structure are used for both the eventual source of the
2130 rr eessppoonnssee files, and the control directory where the the rr eeqquueesstt
2131 scripts are executed in order to create any needed rr eessppoonnssee files.

2132 -- ff file

2133 -- pp

2134 -- rr

2135 -- ss source

2136 -- tt targetfile

2137 -- xx option=value

2138 -- XX options_file

2139 4.5.4  Operands

2140 The sswwii nnsstt aall ll utility supports the software_selections and targets operands
described2141 in 4.1.

The2142 utility supports software selection operands with [[ ll ==ll ooccaatt ii oonn]] part of the
syntax,2143 designating the product.location directory that replaces the

2144 product.directory attribute when installing the software.

2145 4.5.5  External Influences

2146 See 4.1 for descriptions of external influences common to all utilities.

2147 4.5.5.1  Extended Options

2148 The sswwii nnsstt aall ll utility supports the following extended options. The description
in2149 4.1 applies.

2150 allow_downdate=false
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2151 allow_incompatible=false

2152 ask=false

2153 autoreboot=false

2154 autorecover =false

2155 autoselect_dependencies =as_needed

2156 defer_configure=false

2157 distribution_source_directory =implementation_defined_value

2158 enforce_dependencies =true

2159 enforce_locatable=true

2160 enforce_scripts =true

2161 enforce_dsa=true

2162 installed_software_catalog=implementation_defined_value

2163 logfile=implementation_defined_value

2164 loglevel=1

2165 reinstall=false

2166 select_local=true

2167 software

2168 targets

2169 verbose=1

2170 4.5.6  External Effects

2171 See 4.1.

2172 4.5.7  Extended Description

2173 See 4.1. for general information. The following are the three key phases in the
2174 sswwii nnsstt aall ll utility:

2175 (1) Selection phase

2176 (2) Analysis phase

2177 (3) Execution phase

2178 4.5.7.1  Selection Phase

2179 Multiple versions of a software product can exist from the source, distinguished by
their2180 respective ‘‘version distinguishing attributes’’ (revision, architecture, and

2181 vendor_tag). If the method described in 4.1.4.1 results in an ambiguous selection,
the2182 following method is used to identify a single version:
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2183 — If allow_incompatible=false, the target uunnaammee attributes are used to filter
2184 the available products to only those that are compatible with the target sys-
2185 tems, then the version with the highest possible product.revision is chosen
2186 from this filtered list. If this filtering and selection of a highest revision
2187 does not result in a unique version, then no version is selected. If
2188 allow_incompatible=true , then only the highest revision is used to try to
2189 determine a unique version. In either case, if there is still an ambiguous
2190 selection, no version is selected. See 4.1.4.1.2.

If2191 a software selection has dependency specifications on other software, and the
option2192 autoselect_dependencies =true , the dependency software is attempted to be
automatically2193 selected using the same method to determine a single version. This
automatically2194 selected software is then installed along with the rest of the selected
software.2195 If autoselect_dependencies =as_needed , then dependency software is
attempted2196 to be automatically selected and installed only if the dependency is not
already2197 met on the target.

If2198 a fileset has an exrequisite on another software object, and that other software
object2199 is part of the specified software selection, either explicitly or as part of
another2200 selection, then the fileset is excluded. If two filesets have exrequisites on
each2201 other, then the behavior is implementation defined.

F2202 or sswwii nnsstt aall ll each selection added to the selected software list shall satisfy the
following2203 validation checks. If any of these checks result in an event with a status
of2204 SSWW__EERRRROORR, the selection is not added to the list and the implementation-
de2205 fined handling procedure can be invoked.

2206 — If the selection is not available from the source, generate an event.
2207 (SW_ERROR: SW_SELECTION_NOT_FOUND)

2208 — If a unique version can not be identified, generate an event.
2209 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

2210 — If an attempt is made to select more than one version of a given product
2211 targeted for the same location, generate an event.
2212 (SW_ERROR: SW_EXISTING_MULTIPLE_VERSION)

2213 — If allow_incompatible=true , then for each target where the software
2214 selected is incompatible with that target (see 4.1.4.1.2), generate an event.
2215 (SW_WARNING: SW_NOT_COMPATIBLE)

2216 — If allow_incompatible=false, then for each target where the software
2217 selected is incompatible with that target (see 4.1.4.1.2), generate an event.
2218 The implementation-defined error handling procedure shall be invoked.
2219 (SW_ERROR: SW_NOT_COMPATIBLE)

2220 — Check if a non-default product location has been specified and, if so, gen-
2221 erate an event as follows.

2222 — If enforce_locatable=true , generate an event.
2223 (SW_ERROR: SW_NOT_LOCATABLE)

2224 — If enforce_locatable=false, generate an event.
2225 (SW_WARNING: SW_NOT_LOCATABLE)

— If the software is excluded, generate an event.
(SW_NOTE: SW_EXREQUISITE_EXCLUDE)
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2226 If ask=true , then execute the software rr eeqquueesstt scripts for the selected software
as2227 described in the sswwaasskk utility. See 4.2.7.

2228 4.5.7.2  Analysis Phase

2229 The target role uses the file size information and cchheecckkii nnsstt aall ll scripts obtained
from2230 the source to determine whether or not the install utility proceeds on the
given2231 target. When failures occurs in the disk space analysis and cchheecckkii nnsstt aall ll

2232 scripts, it is implementation defined whether or not to proceed with a partial list
of2233 software selections.

If2234 any target generates an event with a status of SSWW__EERRRROORR during any of the
analysis2235 operations, the software attempted to be installed is determined by the
implementation-de2236 fined error handling procedures.

The2237 target role checks the following requirements:

2238 — If the target installed_software object does not exist on a host, create the
2239 path to the target with default attributes, and generate an event.
2240 (SW_NOTE: SW_SOC_CREATED)

2241 — Check that selected filesets are not the same version as already installed.
2242 If any of the selected filesets have already been installed with the same ver-
2243 sion, generate an event as follows.

2244 — If reinstall=false, note that they will be skipped by generating an event.
2245 (SW_NOTE: SW_SAME_REVISION_SKIPPED)

2246 — If reinstall=true , note that they will be reinstalled by generating an
2247 event.
2248 (SW_NOTE: SW_SAME_REVISION_INSTALLED)

2249 — Check that selected filesets are not lower versions of the fileset already
2250 installed on the host. If the any of the selected filesets are already installed
2251 with a higher version, generate an event as follows.

2252 — If allow_downdate=false, generate an event.
2253 (SW_ERROR: SW_HIGHER_REVISION_INSTALLED)

2254 — If allow_downdate=true , generate an event.
2255 (SW_WARNING: SW_HIGHER_REVISION_INSTALLED)

2256 — Execute vendor-supplied cchheecckkii nnsstt aall ll scripts to perform product-
2257 specific checks of the target.

2258 — If a cchheecckkii nnsstt aall ll script returns an error, and enforce_scripts =true ,
2259 generate an event and invoke the implementation-defined error han-
2260 dling procedure.
2261 (SW_ERROR: SW_CHECK_SCRIPT_ERROR)

2262 — If a cchheecckkii nnsstt aall ll script returns an error and enforce_scripts =false,
2263 generate an event.
2264 (SW_WARNING: SW_CHECK_SCRIPT_ERROR)

2265 — If a cchheecckkii nnsstt aall ll script returns a warning, generate an event.
2266 (SW_WARNING: SW_CHECK_SCRIPT_WARNING)
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2267 — If a cchheecckkii nnsstt aall ll script has a return code of 3, generate an event and
2268 unselect the fileset (or all filesets in the product for a product level
2269 script).
2270 (SW_NOTE: SW_CHECK_SCRIPT_EXCLUDE)

2271 — Verify that the needed dependencies of the filesets are met. If any of the
2272 dependencies are not met, generate an event as follows.

2273 — If enforce_dependencies =true , generate an event.
2274 (SW_ERROR: SW_DEPENDENCY_NOT_MET)

2275 — If enforce_dependencies =false, generate an event.
2276 (SW_WARNING: SW_DEPENDENCY_NOT_MET)

2277 — Check that there is enough free disk space on the target file system to
2278 install the selected products.

2279 — If there is not enough disk space and enforce_dsa=true , generate an
2280 event.
2281 (SW_ERROR: SW_DSA_OVER_LIMIT)

2282 — If there is not enough disk space and enforce_dsa=false, generate an
2283 event.
2284 (SW_WARNING: SW_DSA_OVER_LIMIT)

2285 — An implementation may generate an event, as follows, if disk space analysis
2286 encountered any problems that prevented the analysis.

2287 — If enforce_dsa=true , generate an event.
2288 (SW_ERROR: SW_DSA_FAILED_TO_RUN)

2289 — If enforce_dsa=false, generate an event.
2290 (SW_WARNING: SW_DSA_FAILED_TO_RUN)

How2291 disk space analysis is implemented is undefined. However an implementa-
tion2292 shall account at least for the sizes of the files and control_files being installed,
the2293 additional sizes from the vendor-supplied ssppaaccee file described in 5.2, and any
additional2294 space required by the implementation-defined recovery process for sav-
ing2295 files when autorecover =true .

2296 4.5.7.3  Execution Phase

2297 The execution phase is the third part of the installation process, and is entered
once2298 either the selections have passed the analysis phase with no events with a
status2299 of SSWW__EERRRROORR or if permitted by the implementation-defined error handling
procedures.2300

The2301 relationship between the pprr eeii nnsstt aall ll and ppoosstt ii nnsstt aall ll scripts, fileset
loading,2302 and state transitions for sswwii nnsstt aall ll is shown in the following list. Pro-
ducts2303 are ordered by prerequisite dependencies if any. Fileset operations are also
ordered2304 by any prerequisites.

2305 (1) Install each product.

2306 (a) Create the installed_software catalog information for the product
2307 and its contained subproducts.
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2308 (b) Run the pprr eeii nnsstt aall ll script for the product.

2309 (c) Install each fileset in the product.

2310 [1] Create the installed_software catalog information for the
2311 fileset, setting the state to tt rr aannssii eenntt . Also update the state
2312 of any existing fileset that is being updated or downdated to
2313 tt rr aannssii eenntt .

2314 [2] Run the pprr eeii nnsstt aall ll script for the fileset.

2315 [3] Load the files for the fileset.

2316 [4] Run the ppoosstt ii nnsstt aall ll script for the fileset.

2317 [5] Update the results of the scripts. Update the state of the
2318 fileset to ii nnsstt aall ll eedd. Also set the state of any existing fileset
2319 that is being updated or downdated to rr eemmoovveedd or remove the
2320 catalog information for that fileset.

2321 (d) Run the ppoosstt ii nnsstt aall ll script for the product.

2322 (2) Install each bundle.

2323 (a) Create the installed_software catalog information for the bundle.

2324 (3) Configure each product in accordance with 4.3.7.3.2.

2325 Configuration shall be done at this point by the sswwii nnsstt aall ll utility only if
2326 defer_configure=false, the target directory is // , and no filesets with the
2327 is_reboot attribute equal to true have been installed.

2328 (a) Run the ccoonnff ii gguurr ee script for the product.

2329 (b) Configure each fileset in the product.

2330 [1] Run the ccoonnff ii gguurr ee script for the fileset.

2331 [2] Update the result of the script. Update the state of the fileset
2332 to ccoonnff ii gguurr eedd in the catalog for the installed_software
2333 object.

Con2334 figuration shall not be executed by sswwii nnsstt aall ll if the software creates a multi-
ple2335 version, the target directory is not // , or if the software is incompatible and

2336 allow_incompatible=false (see 4.1.4.1.2). In these cases, sswwccoonnff ii gg may be used.

If2337 events with a status of SSWW__EERRRROORR are detected during the execution phase, the
2338 sswwii nnsstt aall ll utility generates the appropriate event, any log entries, and invokes

the2339 implementation-defined error handling procedures. For each fileset that
failed,2340 the installed_software catalog is updated to the state ccoorr rr uupptt .

2341 4.5.7.3.1  File Location

2342 If an alternate root directory was specified (a value for installed_software.path
2343 other than // ), then the alternate root directory is used as a prefix to the file.path
2344 attribute to determine the file location in the file system. See 4.1.4.2.

The2345 file.path shall be modified if the product is locatable and a new
2346 product.location is specified (using the l=location software specification). The

product.directory part of the file.path is replaced by the value product.location
attribute before a file is placed in the target file system.
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2347 NOTE: If a product is locatable (has the product.is_locatable attribute set to tt rr uuee), all files that
have2348 the value of product.directory as the initial part of their path shall be installed to a new loca-
tion2349 if one has been specified. The product.directory attribute is the base directory for the files that
are2350 locatable within a specific product.

2351 If a bundle.location is specified (using the ll ==ll ooccaatt ii oonn software specification
when2352 specifying a bundle), then the bundle.location shall be prefixed to the loca-
tion2353 specification for each ssooff tt wwaarr ee__ssppeecc in the contents of the bundle prior to
replacement2354 of the product.directory part of the file.path.

2355 4.5.7.3.2  Preinstall Scripts

2356 In this step of the execution phase, sswwii nnsstt aall ll executes product and fileset
2357 pprr eeii nnsstt aall ll scripts.

2358 — If a pprr eeii nnsstt aall ll script returns an error and enforce_scripts =true , gen-
2359 erate an event and invoke the implementation-defined error handling pro-
2360 cedures.
2361 (SW_ERROR: SW_PRE_SCRIPT_ERROR)

2362 — If a pprr eeii nnsstt aall ll script returns an error and enforce_scripts =false, gen-
2363 erate an event.
2364 (SW_WARNING: SW_PRE_SCRIPT_ERROR)

2365 — If a pprr eeii nnsstt aall ll script returns a warning, generate an event.
2366 (SW_WARNING: SW_PRE_SCRIPT_WARNING)

Control2367 scripts shall adhere to the specifications in 4.1.6.1.

2368 4.5.7.3.3  File Loading

2369 In this step, sswwii nnsstt aall ll loads the files from the source onto the target file system
according2370 to information obtained from the source distribution. All file types are
created2371 using the attributes defined for those files in the source distribution. Reg-
ular2372 files (i.e., those with a file.type of ff ) are loaded using the content from the
source2373 distribution.

If2374 the source file is a regular file or a directory and its path already exists on the
target2375 file system as a symbolic link, then the symbolic link is followed and the file
is2376 stored in the path defined by the symbolic link.

If2377 the source file is a symbolic link, then the existing path is replaced by symbolic
link.2378

2379 — If there are too many levels of symbolic links, then the file is skipped and
2380 an event is generated.
2381 (SW_WARNING: SW_FILE_WARNING)

2382 NOTE: It is not the intention of this part of ISO/IEC 15068 to define symbolic links in a
2383 manner inconsistent with POSIX.1 {2}. However, no approved POSIX standard currently
2384 contains symbolic links. This definition is a placeholder until such time as an approved
2385 standard provides the definition. See {B21}.

2386 The file owner and group names are set to the values specified for the file.owner
2387 and file.gid attributes for the source file. If the target host does not contain those

file owner and group names, the file uid and gid shall set to the numeric values
specified for these attributes for the source file. If no values are specified for these
attributes, the uid and gid shall be set to the effective uid and gid of the current
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2388 process. See 5.2.13.3.

2389 — If the user or group of the file is not defined on the target host, or either of
2390 these attributes are not defined for the file, generate an event.
2391 (SW_WARNING: SW_FILE_WARNING)

2392 — If the mode attribute of the file has the set user id on execution (SS__II SSUUII DD)
2393 bit set and either the user attribute of the file is not defined on the target
2394 host or the user attribute is not specified for the file, the corresponding
2395 mode bit in the file system shall not be set when installing the file and an
2396 event shall be generated. See 5.6.1.2 of POSIX.1 {2}.
2397 (SW_ERROR: SW_FILE_ERROR)

2398 — If the mode attribute of the file has the set group id on execution
2399 (SS__II SSGGII DD) bit set and either the group attribute of the file is not defined on
2400 the target host or the group attribute is not specified for the file, the
2401 corresponding mode bit in the file system shall not be set when installing
2402 the file and an event shall be generated. See 5.6.1.2 of POSIX.1 {2}.
2403 (SW_ERROR: SW_FILE_ERROR)

The2404 value of the file.mode attribute on the file is set to the value of the file.mode
2405 attribute for the source file. An exception is that directories that already exist are

not2406 modified. If no values are specified for this attribute, the mode shall be set to
the2407 default file creation mode for the current process.

If2408 there is an existing installed file that matches the values supplied in the distri-
bution2409 for the path, cksum, date, and size attributes, the file is not reloaded unless
the2410 user has specified that the fileset is being reinstalled.

If2411 a file load fails for any other reason such as a lost connection to the remote
source2412 or tape eject, then the fileset install fails.

The2413 following are problems that may occur during the file load step:

2414 — If a problem occurs while loading a file onto a target, an event is generated
2415 and, for events with a status of SSWW__EERRRROORR, the implementation-defined
2416 error handling procedures invoked. If there are too many levels of symbolic
2417 links, generate an event.
2418 (SW_ERROR: SW_FILE_ERROR)

2419 — Whether remote files are installed is implementation defined. If the file is
2420 on a remote file system, generate an event as follows.

2421 — If the file was loaded, generate an event.
2422 (SW_NOTE: SW_FILE_IS_REMOTE)

2423 — If the file was not loaded, generate an event.
2424 (SW_WARNING: SW_FILE_IS_REMOTE)

2425 — If a file can not be updated because it is busy, or it is a directory, then move
2426 that file to an implementation-defined location and generate an event. How
2427 these files are eventually removed is also implementation defined.
2428 (SW_WARNING: SW_FILE_NOT_REMOVABLE)

2429 — If the source becomes inaccessible for any reason during the process of load-
2430 ing files, generate an event.

(SW_ERROR: SW_SOURCE_ACCESS_ERROR)
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2431 If autorecover =true , then all files that are being updated shall be saved. It is
implementation2432 defined where these files are saved. The saved files for filesets in
each2433 product are removed in an implementation-defined manner at some point
after2434 that product completes the execution phase.

2435 4.5.7.3.4  Compression

2436 When installing files, all compressed files shall be uncompressed as follows as part
of2437 file loading:

2438 — All files that have the compression_state attribute value of ccoommpprr eesssseedd
2439 shall be uncompressed, according to the value of compression_type attri-
2440 bute. The way in which this is done is implementation defined. If the file
2441 cannot be uncompressed, generate an event.
2442 (SW_ERROR: SW_COMPRESSION_FAILURE)

2443 4.5.7.3.5  Postinstall Scripts

2444 In this step, sswwii nnsstt aall ll executes the product and fileset ppoosstt ii nnsstt aall ll scripts.

2445 — If a ppoosstt ii nnsstt aall ll script returns an error and enforce_scripts =true , gen-
2446 erate an event and invoke the implementation-defined error handling pro-
2447 cedures.
2448 (SW_ERROR: SW_POST_SCRIPT_ERROR)

2449 — If a ppoosstt ii nnsstt aall ll script returns an error and enforce_scripts =false, gen-
2450 erate an event.
2451 (SW_WARNING: SW_POST_SCRIPT_ERROR)

2452 — If a ppoosstt ii nnsstt aall ll script returns a warning, generate an event.
2453 (SW_WARNING: SW_POST_SCRIPT_WARNING)

2454 4.5.7.3.6  Kernel Scripts

2455 Special customization and install steps are executed when processing kernel
2456 filesets. Kernel filesets are those for which the value of the is_kernel attribute is
2457 tt rr uuee, causing sswwii nnsstt aall ll to modify the fileset load order and to invoke the post-

kernel2458 script. Apart from this, sswwii nnsstt aall ll has no special functionality for instal-
ling2459 kernels.

The2460 postkernel scripts are those specified by the value of the product.postkernel
2461 attribute or by the implementation-defined default. The functions invoked by this
2462 postkernel script are implementation defined. Examples of use include rebuilding

the2463 kernel or moving a new default kernel into place.

The2464 postkernel script shall not be interactive, and shall issue all informative and
error2465 messages to stdout and stderr, which shall be redirected to the log file. In
addition,2466 the postkernel script shall provide a standard return value indicating
success2467 (0, meaning zero), error (1), or warning (2).

2468 — If the postkernel script had an error, invoke the implementation-defined
2469 error handling procedures and generate an event.
2470 (SW_ERROR: SW_POSTKERNEL_ERROR)

If the postkernel script had a warning, generate an event.
(SW_WARNING: SW_POSTKERNEL_WARNING)
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2471 The kernel filesets are processed before the rest of the filesets. All products are
2472 first processed for their kernel filesets, and then all products are processed for

their2473 non-kernel filesets. The ordering of products and filesets, as follows, also
adheres2474 to prerequisites, just as normal filesets:

2475 (1) Install the kernel filesets for each product.

2476 (a) Create the installed_software catalog information for the product.

2477 (b) Run the pprr eeii nnsstt aall ll script for the product.

2478 (c) Install each kernel fileset in the product.

2479 [1] Create the installed_software catalog information for the
2480 fileset, setting the state to tt rr aannssii eenntt .

2481 [2] Run the pprr eeii nnsstt aall ll script for the kernel fileset.

2482 [3] Load the files for the kernel fileset.

2483 [4] Run the ppoosstt ii nnsstt aall ll script for the kernel fileset.

2484 [5] Update the results of the scripts. Update the state of the
2485 fileset to ii nnsstt aall ll eedd.

2486 (d) Run the ppoosstt ii nnsstt aall ll script for the product.

2487 (2) Perform steps after installing kernel filesets by calling the zero or more
2488 scripts defined by the product.postkernel attributes of each product with
2489 a kernel fileset and the implementation-defined default postkernel script
2490 if a product does not define a product.postkernel attribute.

2491 (3) Install the rest of the filesets for each product as described in 4.5.7.3,
2492 omitting the kernel filesets already installed.

2493 (4) After all filesets have been installed, the implementation-defined reboot
2494 procedure is executed on the target host if a fileset with the is_reboot
2495 attribute set to true has been installed and the
2496 SW_ROOT_DIRECTORY is // , and autoreboot=true . If rebooting, the
2497 software is not configured. The products will be configured after the
2498 reboot in an implementation-defined manner using the sswwccoonnff ii gg utility.

2499 (5) If not rebooting, then configure each product as described in 4.5.7.3,
2500 (including both kernel and non-kernel filesets).

2501 4.5.7.3.7  Rebooting the System

2502 If this step is required, the target role executes the implementation-defined reboot
procedure2503 after all products have been installed. It is performed only when
software2504 is installed that requires a reboot as part of its installation (indicated by
the2505 is_reboot fileset attribute).

2506 — If the system fails to execute the reboot step, generate an event.
2507 (SW_ERROR: SW_CANNOT_INITIATE_REBOOT)
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2508 4.5.7.3.8  Recovery

2509 Within the execution phase of a particular product (from the product preinstall
step2510 through the product postinstall step), if any pprr eeii nnsstt aall ll script, file loading,
or2511 ppoosstt ii nnsstt aall ll script fails for a fileset, that fileset shall be deemed to have
failed2512 during install. The failure of a product ppoosstt ii nnsstt aall ll script shall be con-
sidered2513 the same as if all fileset ppoosstt ii nnsstt aall ll scripts had failed.

If2514 such a failure occurs and autorecover =false, no recovery shall be provided for
any2515 filesets deemed to have failed during install, and the fileset state attribute of
those2516 filesets shall be set to ccoorr rr uupptt . No further attempt shall be made to install
such2517 filesets during the current invocation of sswwii nnsstt aall ll . Install can proceed on
other2518 filesets that did not fail during install.

If2519 an install failure occurs and autorecover =true , at least the following minimal
error2520 recovery shall be provided at the fileset level. Additional recovery behavior,
such2521 as recovering the whole product or all products, is implementation defined.
Additionally,2522 if enforce_dependencies =true , implementations should take into
account2523 other filesets in the product that have a dependency on that failed fileset.

The2524 recovery is initiated at the point of failure, recovering the affected filesets,
then2525 continuing from the point of failure to the remaining filesets.

Recovery2526 involves running uunnppoosstt ii nnsstt aall ll scripts, restoring files, and running
2527 uunnpprr eeii nnsstt aall ll scripts. The relationship between these steps for each product is

shown2528 in the following list:

2529 NOTE: In general, the order used when autorecover =true is the same as that normally used for
successful2530 steps. The reverse order is used when recovery steps are being executed.

2531 (1) Create the installed_software catalog information for the product.

2532 (2) Run the pprr eeii nnsstt aall ll script for the product.

2533 If the pprr eeii nnsstt aall ll script fails, or if all filesets have failed, run the pro-
2534 duct uunnpprr eeii nnsstt aall ll script, remove the catalog information for the pro-
2535 duct, and go on to the next product.

2536 (3) Install each fileset in the product.

2537 (a) Create the installed_software catalog information for the fileset, set-
2538 ting the state of it and the fileset being updated to tt rr aannssii eenntt .

2539 (b) Run the pprr eeii nnsstt aall ll script for the fileset.

2540 If the pprr eeii nnsstt aall ll script fails, run the uunnpprr eeii nnsstt aall ll script for
2541 the fileset, remove the catalog information for the fileset, restore the
2542 state of the fileset being updated, and go on to the next fileset.

2543 (c) Load the files for the fileset.

2544 Before loading any files, save any existing files that will be overwrit-
2545 ten by a file being loaded from the fileset, and then load the files for
2546 the fileset. If the fileset loading fails, restore the saved files for the
2547 fileset, delete all loaded files for which there is no saved file, and
2548 perform the previously described recovery step for this fileset.

(d) Run the ppoosstt ii nnsstt aall ll script for the fileset.
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2549 If the ppoosstt ii nnsstt aall ll script fails, run the uunnppoosstt ii nnsstt aall ll script
2550 for the fileset, and perform steps (3b) and (3c) for this fileset.

2551 (e) Update the results of the scripts. Update the state of the fileset to
2552 ii nnsstt aall ll eedd.

2553 (4) Run the product ppoosstt ii nnsstt aall ll script.

2554 If the product ppoosstt ii nnsstt aall ll script fails, run the product uunnppoosstt ii nn--
2555 sstt aall ll script, and perform each of the previously described recovery
2556 steps for each fileset.

2557 (5) This is the first point in the process where the saved files may be
2558 removed. Remove the catalog information for filesets that were updated,
2559 or set the state of those filesets to rr eemmoovveedd.

2560 4.5.8  Exit Status

2561 See 4.1.

2562 4.5.9  Consequences of Errors

2563 See 4.1.

2564 4.6  swlis t — List software catalog

2565 4.6.1  Synopsis

2566 sswwll ii sstt [ -- dd ||| -- rr ] [-- vv ] [-- aa attribute ] [-- cc catalog] [-- ff file] [-- ll level]
2567 [-- tt targetfile] [-- xx option=value] [-- XX options_file]
2568 [software_selections ] [@ targets ]

4.6.2  Description2569

2570 The sswwll ii sstt utility displays information about software that has been installed on
a2571 system or is in a distribution.

When2572 combined with sswwmmooddii ff yy there is a complete read/write interface to the
installed_software2573 and distribution catalog information.

2574 4.6.3  Options

2575 The sswwll ii sstt utility supports the following options. Where there is no description,
the2576 description in 4.1 applies.

2577 -- aa attribute
2578 Specifies which attributes to list.

Multiple attributes may be listed by specifying multiple -- aa attribute
options. Only attributes that apply to each object listed are included
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2579 for that object. When used with the -- vv option, the attributes are in
2580 the software definition file format. When the -- vv option is not
2581 specified, then the listing format is undefined (see one_liner extended
2582 option).

2583 In addition to all attribute names defined in this part of ISO/IEC
2584 15068, three additional items shall be supported by the -- aa attribute
2585 option:

2586 create_date
2587 If this value is specified, sswwll ii sstt shall return a
2588 sequence of characters representing the date associated
2589 with the create_time attribute.

2590 The format of this sequence of characters in the POSIX
2591 locale shall be equivalent to the default ddaatt ee format
2592 described in 4.15.6.1 of POSIX.2 {3}.
2593 ddaatt ee "" ++%%aa %%bb %%ee %%HH:: %%MM:: %%SS %%ZZ %%YY""
2594 The format for other locales is undefined.

2595 mod_date
2596 If this value is specified, sswwll ii sstt shall return a
2597 sequence of characters representing the date associated
2598 with the mod_time attribute.

2599 The format of this sequence of characters in the POSIX
2600 locale shall be equivalent to the default ddaatt ee format
2601 described in 4.15.6.1 of POSIX.2 {3}:
2602 ddaatt ee "" ++%%aa %%bb %%ee %%HH:: %%MM:: %%SS %%ZZ %%YY""
2603 The format for other locales is undefined.

2604 software_spec
2605 If this value is specified, sswwll ii sstt shall return the fully
2606 qualified ssooff tt wwaarr ee__ssppeecc for the object, as defined in
2607 4.1.4.1.1, instead of listing the identified objects.

2608 The ssooff tt wwaarr ee__ssppeecc includes the tag of the object, the
2609 tag of the associated product (if this object is a fileset or
2610 subproduct), and the version distinguishing attributes of
2611 this object or its associated product (if this object is a
2612 fileset or subproduct).

2613 These additional items can also be used with the one_liner extended
2614 option.

2615 -- cc catalog
2616 Provides a means to list the full catalog structure.

2617 If the -- cc option is specified, output from sswwll ii sstt is written to an
2618 exported catalog structure instead of stdout.

2619 The -- cc option specifies a directory below which the catalog informa-
2620 tion for the specified objects and attributes are stored. The exported
2621 catalog structure is used both for distributions and
2622 installed_software catalog information. See 5.1.1.
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2623 -- dd

2624 -- ff file

2625 -- ll level
2626 Specifies level at which to list the objects below the specified
2627 software.

2628 Level may have values from the enumerated list bbuunnddll ee, pprr oodduucctt ,
2629 ssuubbpprr oodduucctt , ff ii ll eesseett , ccoonntt rr ooll __ff ii ll ee, ff ii ll ee. If the -- ll level
2630 option is not included, then only the object at the level directly below
2631 the specified software or software_collection is listed. See Table 4-9.

2632 Table 4-9 −− Default Levels
2633 _________________________________________
2634 Software Selection Level Listed_________________________________________
2635 none specified products
2636 bundle products
2637 product filesets
2638 subproduct filesets
2639 fileset files_________________________________________LL

L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L

2640 If no level is specified for bundle and subproduct specifications, all
2641 the available or currently installed product and fileset objects,
2642 resolved recursively, are listed.

2643 Multiple -- ll level options may be used to explicitly control what
2644 objects are included.

2645 -- rr

2646 -- tt targetfile

2647 -- vv  List all the attribute value pairs of the objects specified.

2648 The -- vv option specifies that the format of the output shall be in the
2649 II NNDDEEXX file format, as defined in 5.2. Which attributes and objects
2650 are included is controlled by other options and operands. If the -- aa
2651 option is defined, then only those attributes are listed, otherwise all
2652 attributes are listed. If there is no -- vv option, then the listing format
2653 is undefined (see one_liner extended option).

2654 -- xx option=value

2655 -- XX options_file

2656 4.6.4  Operands

2657 The sswwll ii sstt utility supports the software_selections and targets operands
described2658 in 4.1. If no software_selections are provided, all software in the catalog
(either2659 distribution or installed software) shall be selected.
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2660 4.6.5  External Influences

2661 See 4.1 for descriptions of external influences common to all utilities.

2662 4.6.5.1  Extended Options

2663 The sswwll ii sstt utility supports the following extended options. The description in
4.12664 applies.

2665 distribution_target_directory =implementation_defined_value

2666 installed_software_catalog=implementation_defined_value

2667 one_liner=implementation_defined_value

2668 select_local=true

2669 software

2670 targets

2671 4.6.6  External Effects

2672 See 4.1 for general information.

2673 4.6.7  Extended Description

2674 See 4.1 for general information. The following are the two phases in the sswwll ii sstt
2675 utility:

2676 (1) Selection phase

2677 (2) Execution phase

2678 4.6.7.1  Selection Phase

2679 If there are no software selections specified, then all software from the catalog is
processed.2680 Otherwise, each selection added to the selected software list shall
satisfy2681 the following validation check:

2682 — If the selection is not available from the catalog file, generate an event.
2683 (SW_ERROR: SW_SELECTION_NOT_FOUND)

Unlike2684 all other utilities in this part of ISO/IEC 15068, sswwll ii sstt includes all
software2685 that matches a specification, even if the specification is ambiguous.

2686 4.6.7.2  Execution Phase

2687 The attributes for the selections determined from the previous phase are listed in
the2688 formats defined by the options.
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2689 4.6.8  Exit Status

2690 See 4.1.

2691 4.6.9  Consequences of Errors

2692 See 4.1.

2693 4.7  swmodif y — Modify software catalog

2694 4.7.1  Synopsis

2695 sswwmmooddii ff yy [ -- dd ||| -- rr ] [-- pp ] [-- uu ] [-- aa attribute=value ] [-- cc catalog]
2696 [-- ff file] [-- tt targetfile] [-- xx option=value] [-- XX options_file]
2697 [software_selections ] [@ targets ]

4.7.2  Description2698

2699 The sswwmmooddii ff yy utility provides an object and attribute update, create, and delete
interface2700 to the distribution and installed_software catalog information indepen-
dent2701 of the other utilities. When combined with sswwll ii sstt , there is a complete
read/2702 write interface to the installed_software and distribution catalog information.

2703 4.7.3  Options

2704 The sswwmmooddii ff yy utility supports the following options. Where there is no descrip-
tion,2705 the description in 4.1 applies.

2706 -- aa attribute=value
2707 As an alternative to using a software definition file format to describe
2708 the file attributes, this option may be used to add or modify a single
2709 attribute (e.g., is_locatable). If combined with the -- uu option, this
2710 may be used to delete an attribute.

2711 Only one of the -- cc catalog and -- aa attribute options may be
2712 specified.

2713 -- cc catalog
2714 This option specifies the pathname of the catalog information. If it is
2715 a file, then it shall be a file using the software definition file syntax,
2716 in 5.2.1, that defines the objects and attributes desired to be created
2717 or modified.

2718 If it is a directory, then it shall have the exported catalog structure.
2719 For example, this could be a directory containing the output of the
2720 sswwll ii sstt -- cc command.

2721 Only one of the -- cc catalog and -- aa attribute options may be
specified.
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2722 -- dd

2723 -- ff file

2724 -- pp

2725 -- rr

2726 -- tt targetfile

2727 -- uu Deletes the objects or attributes specified.

2728 -- xx option=value

2729 -- XX option_file

2730 4.7.4  Operands

2731 The sswwmmooddii ff yy utility supports the software_selections and targets operands
described2732 in 4.1.

This2733 utility need not support a target distribution in the serial format.

2734 4.7.5  External Influences

2735 See 4.1 for descriptions of external influences common to all utilities.

2736 4.7.5.1  Extended Options

2737 The sswwmmooddii ff yy utility supports the following extended options. The description in
4.12738 applies.

2739 distribution_target_directory =implementation_defined_value

2740 installed_software_catalog=implementation_defined_value

2741 files

2742 logfile=implementation_defined_value

2743 loglevel=1

2744 select_local=true

2745 software

2746 targets

2747 verbose=1

2748 4.7.5.2  Standard Input

4.7.5.3  Input2749 Files

2750 The source input files may be in one of the following:

2751 — software definition file
Described in 5.2.
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2752 — exported catalog structure
2753 Described in 5.2.

2754 Note that this structure may be used to describe the installed_software
2755 catalog information. There shall be a separate product.instance_id for each
2756 version of the product.

2757 NOTE: An installed version is distinguished by the same attributes as in a distribution,
2758 plus the location attribute.

2759 4.7.6  External Effects

2760 See 4.1.

2761 4.7.7  Extended Description

2762 See 4.1 for general information. The sswwmmooddii ff yy utility consists of the following
three2763 phases:

2764 (1) Selection Phase

2765 (2) Analysis Phase

2766 (3) Execution Phase

2767 4.7.7.1  Selection Phase

4.7.7.1.1  Specifying2768 the Source

2769 The source selection differs from the general information in 4.1 in that the source
is2770 a catalog file or set of catalog files in the software packaging layout format
instead2771 of a distribution, so there are no access control events for accessing the
catalog2772 file.

2773 — If the file parsing discovers syntax errors or missing but required attri-
2774 butes, generate an event.
2775 (SW_ERROR: SW_SOURCE_ACCESS_ERROR)

2776 4.7.7.1.2  Software Selections

2777 If there are no software selections specified, then all software from the catalog is
processed.2778 Otherwise, each selection added to the selected software list shall
satisfy2779 the following validation checks. If any of these checks result in an error,
the2780 selection is not added to the list.

2781 — If the selection is not available from the catalog file, generate an event.
2782 (SW_ERROR: SW_SELECTION_NOT_FOUND)

2783 — If a unique version can not be identified, generate an event.
2784 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)
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2785 4.7.7.2  Analysis Phase

2786 See 4.1.

2787 4.7.7.3  Execution Phase

2788 The execution phase modifies the target catalog. Certain errors can occur when
modifying2789 the catalog.

2790 — If a file cannot be found in order to look up its attributes for modifying the
2791 catalog, generate an event.
2792 (SW_ERROR: SW_FILE_NOT_FOUND)

More2793 complex rules apply when modifying attributes inherited from the product to
the2794 fileset level. The filesets and is_locatable attributes are updated only by

2795 sswwppaacckkaaggee and sswwmmooddii ff yy . If a fileset definition is removed with sswwmmooddii ff yy,,
2796 the filesets attribute shall be updated.

If2797 sswwmmooddii ff yy is used to change a fileset is_locatable attribute, then the
corresponding2798 product attribute shall be recalculated.

2799 4.7.8  Exit Status

2800 See 4.1.

2801 4.7.9  Consequences of Errors

2802 See 4.1.

2803 4.8  swpackag e — Package distribution

2804 4.8.1  Synopsis

2805 sswwppaacckkaaggee [-- pp ] [-- ff file] [-- ss psf] [-- xx option=value] [-- XX options_file]
2806 [software_selections ] [@ targets ]

4.8.2  Description2807

2808 The sswwppaacckkaaggee utility packages files from the local host into software objects
that2809 can be managed by the utilities in this part of ISO/IEC 15068 using the
de2810 finitions from a PSF. The sswwppaacckkaaggee utility packages software into
distributions2811 that can be installed, copied or otherwise distributed or managed.
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2812 4.8.3  Options

2813 The sswwppaacckkaaggee utility supports the following options. Where there is no
description,2814 the description in 4.1 applies.

2815 -- ff file

2816 -- pp

2817 -- ss psf
2818 This option specifies the pathname of the PSF, which describes the
2819 details of the packages that sswwppaacckkaaggee operates on.

2820 -- xx option=value

2821 -- XX options_file

2822 4.8.4  Operands

2823 The sswwppaacckkaaggee utility supports the software_selections and targets operands
described2824 in 4.1 with one exception. The utility may support only a single, local
distribution2825 target.

If2826 no software_selections are provided, all software described by the PSF shall be
selected.2827

Whether2828 data on an existing target distribution in serial format is overwritten or
merged2829 is implementation defined.

2830 4.8.5  External Influences

2831 See 4.1 for descriptions of external influences common to all utilities.

2832 4.8.5.1  Extended Options

2833 The sswwppaacckkaaggee utility supports the following extended options. The description
in2834 4.1 applies.

2835 distribution_target_directory =implementation_defined_value

2836 distribution_target_serial =implementation_defined_value

2837 enforce_dsa=true

2838 follow_symlinks=false

2839 logfile=implementation_defined_value

2840 loglevel=1

2841 media_capacity=0

2842 media_type=directory

2843 psf_source_file=psf
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2844 software

2845 verbose=1

2846 4.8.5.2  Product Specification File

2847 See Section 5.

2848 4.8.6  External Effects

2849 See 4.1.

2850 4.8.7  Extended Description

2851 The sswwppaacckkaaggee utility consists of the following three phases:

2852 (1) Selection Phase

2853 (2) Analysis Phase

2854 (3) Execution Phase

2855 4.8.7.1  Selection Phase

4.8.7.1.1  Specifying2856 Targets

2857 The target selection differs from the general information in 4.1 in that there may
be2858 only one target. If the target is a serial distribution, sswwppaacckkaaggee sets default
tape2859 types and sizes as described in 4.8.5.1.

2860 4.8.7.1.2  Specifying the Source

2861 The source selection differs from the general information in 4.1 in that the source
shall2862 be a PSF, instead of a distribution. Hence there are no access control events
for2863 accessing the PSF.

The2864 selection phase reads (and parses) the PSF as follows to obtain the informa-
tion2865 from the source PSF:

2866 — The product, subproduct, and fileset structure

2867 — The files contained in each fileset

2868 — The attributes associated with these objects

If2869 the file parsing discovers syntax errors, or missing but required attributes, gen-
erate2870 an event.
(SW_ERROR:2871 SW_SOURCE_ACCESS_ERROR).

2872 4.8.7.1.3  Software Selections

2873 If there are no software selections specified, then all software from the PSF is pro-
cessed.2874 Otherwise, each selection added to the selected software list shall satisfy
the following validation checks. If any of these checks result in an error, the
selection is not added to the list.
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2875 — If the selection is not available from the PSF, generate an event.
2876 (SW_ERROR: SW_SELECTION_NOT_FOUND)

2877 — If a unique version can not be identified, generate an event.
2878 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

2879 4.8.7.2  Analysis Phase

2880 The analysis phase consists of the following steps:

2881 — Check the dependency specifications for irregularities (such as circular
2882 prerequisites or missing dependencies). If there are irregularties, generate
2883 an event.
2884 (SW_WARNING: SW_DEPENDENCY_NOT_MET)

2885 — Before a new storage directory is created, check to see if this product ver-
2886 sion has the same identifying attributes as an existing product version,
2887 namely the same tag, revision, architecture, and vendor_tag. If all the
2888 identifying attributes match, then the user is repackaging (modifying) an
2889 existing version. If a fileset within that product is being repackaged, gen-
2890 erate an event.
2891 (SW_NOTE: SW_SAME_REVISION_INSTALLED)

2892 — Check the existence and attributes of the control_files and files that the
2893 PSF defines. If any are missing, generate an event.
2894 (SW_ERROR: SW_FILE_NOT_FOUND)

2895 — Check that there is enough free disk space on the target file system to pack-
2896 age the selected products.

2897 — If there is not enough space and enforce_dsa=true , generate an event.
2898 (SW_ERROR: SW_DSA_OVER_LIMIT)

2899 — If there is not enough space and enforce_dsa=false, generate an event.
2900 (SW_WARNING: SW_DSA_OVER_LIMIT)

2901 4.8.7.3  Execution Phase

2902 The execution phase packages the source files and information into a product and
creates,2903 or merges the product into, the target distribution.

When2904 creating a serial distribution, an implementation shall support one or both
of2905 POSIX.1 {2} extended ccppii oo or extended tt aarr archive formats. Whether an
implementation2906 supports writing both archive formats or only one, and which for-
mat2907 is supported if only one, is implementation defined.

When2908 packaging a product, the storage directory within the target distribution is
created/2909 updated directly by sswwppaacckkaaggee. For each unique version of the product,
a2910 directory is created using the defined product.tag attribute and a unique
sequence2911 number for all the product versions which use the same tag as specified
in2912 Section 5.

The2913 sswwppaacckkaaggee command generates certain attributes as specified in 5.2.

More complex rules apply when modifying packaging attributes inherited from the
product to the fileset level. The filesets and is_locatable attributes are updated
only by sswwppaacckkaaggee and sswwmmooddii ff yy . When packaging, the value of the filesets
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2914 attribute is set to include all the filesets in the PSF, plus any others that already
exist2915 in the distribution but are not in the PSF. In the latter case, the user is
warned2916 that the PSF is not complete.

If2917 undefined, the product.is_locatable attribute is set by sswwppaacckkaaggee if any of the
2918 filesets in the filesets list are locatable. If none of the filesets are locatable, or if

that2919 cannot be determined, then the value of the product.is_locatable attribute is
set2920 to ff aall ssee. If defined, the product.is_locatable attribute is used to define the
value2921 of the is_locatable attribute for any filesets that do not have is_locatable

2922 defined. If the value of the is_locatable attribute is defined at both the product
and2923 fileset level, then the fileset definition shall override the product definition.

Certain2924 errors can occur as follows when packaging the files:

2925 — If a file can not be added to the distribution for any reason, generate an
2926 event.
2927 (SW_ERROR: SW_FILE_ERROR)

2928 4.8.8  Exit Status

2929 The sswwppaacckkaaggee utility returns as follows:

2930 0 The products specified in the PSF were successfully packaged onto
2931 the media.

2932 1 An error occurred in parsing the PSF. The media was not modified.

2933 2 An error during the packaging operation. The media has been
2934 modified. Review the log file for details.

2935 4.8.9  Consequences of Errors

2936 See 4.1.

2937 4.9  swremov e — Remove software

2938 4.9.1  Synopsis

2939 sswwrr eemmoovvee [ -- dd ||| -- rr ] [-- pp ] [-- ff file] [-- tt targetfile] [-- xx option=value]
2940 [-- XX options_file] [software_selections ] [@ targets ]

4.9.2  Description2941

2942 The sswwrr eemmoovvee utility performs the opposite function of the install software utility
or2943 the copy software utility. It removes installed software or software stored in a
distribution.2944

The2945 sswwrr eemmoovvee utility removes software installed at the local host or at the tar-
gets specified on the command line. It also removes software from local or remote
distributions.
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2946 4.9.3  Options

2947 The sswwrr eemmoovvee utility supports the following options. Where there is no descrip-
tion,2948 the description in 4.1 applies.

2949 -- dd

2950 -- ff file

2951 -- pp

2952 -- rr

2953 -- tt targetfile

2954 -- xx option=value

2955 -- XX options_file

2956 4.9.4  Operands

2957 The sswwrr eemmoovvee utility supports the software_selections and targets operands
described2958 in 4.1.

This2959 utility need not support a target distribution in the serial format.

2960 4.9.5  External Influences

2961 See 4.1 for descriptions of external influences common to all utilities.

2962 4.9.5.1  Extended Options

2963 The sswwrr eemmoovvee utility supports the following extended options. The description in
4.12964 applies.

2965 autoselect_dependents =false

2966 distribution_target_directory =implementation_defined_value

2967 enforce_dependencies =true

2968 enforce_scripts =true

2969 installed_software_catalog=implementation_defined_value

2970 logfile=implementation_defined_value

2971 loglevel=1

2972 select_local=true

2973 software

2974 targets

2975 verbose=1
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2976 4.9.6  External Effects

2977 See 4.1.

2978 4.9.7  Extended Description

2979 See 4.1 for general information. The sswwrr eemmoovvee utility consists of three main
phases2980 as follows:

2981 (1) Selection phase

2982 (2) Analysis phase

2983 (3) Execution phase

2984 4.9.7.1  Selection Phase

2985 As opposed to sswwii nnsstt aall ll , software selections apply to the target distribution or
installed_software.2986

Each2987 specified selection shall pass the following checks. If a specification does not
pass2988 a check, the implementation- defined error handling procedure is invoked.

2989 — If the selection is not found, generate an event.
2990 (SW_WARNING: SW_SELECTION_NOT_FOUND)

2991 — If the selection is not found at that product directory, generate an event.
2992 (SW_WARNING: SW_SELECTION_NOT_FOUND_RELATED)

2993 — If a single version of the software is not uniquely identified from the pro-
2994 duct and product attributes specified, generate an event.
2995 (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

Add2996 any dependent software to the selection list if autoselect_dependents =true .

2997 4.9.7.2  Analysis Phase

2998 This subclause details the analysis phase. The analysis phase occurs before the
removing2999 of files begins and involves executing checks to determine whether or
not3000 the removal should be attempted. No aspect of the target host environment is
modi3001 fied, so canceling the removal after these operations has no negative effect.

The3002 target role makes the following checks:

3003 — When removing installed software, execute vendor-supplied cchheecckkrr eemmoovvee
3004 scripts to perform product-specific checks of the target.

3005 — If a cchheecckkrr eemmoovvee script returns an error and enforce_scripts =true, an
3006 event is generated and the implementation-defined error handling pro-
3007 cedure is invoked.
3008 (SW_ERROR: SW_CHECK_SCRIPT_ERROR)

3009 — If a cchheecckkrr eemmoovvee script returns an error and enforce_scripts =false,
3010 generate an event.
3011 (SW_WARNING: SW_CHECK_SCRIPT_ERROR)
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3012 — If a cchheecckkrr eemmoovvee script returns a warning, generate an event.
3013 (SW_WARNING: SW_CHECK_SCRIPT_WARNING)

3014 — If a cchheecckkrr eemmoovvee script has a return code of 3, generate an event and
3015 unselect the fileset (or all filesets in the product for a product level
3016 script).
3017 (SW_NOTE: SW_CHECK_SCRIPT_EXCLUDE)

3018 — Verify that the dependencies are met. The sswwrr eemmoovvee utility does not
3019 remove a fileset if it is required by other filesets that have not been selected
3020 for removal or cannot be removed. If a non-selected fileset depends on a
3021 selected fileset, generate an event as follows.

3022 — If enforce_dependencies =true , invoke the implementation-defined error
3023 handling procedure and generate an event.
3024 (SW_ERROR: SW_DEPENDENCY_NOT_MET)

3025 — If enforce_dependencies =false, generate an event.
3026 (SW_WARNING: SW_DEPENDENCY_NOT_MET)

If3027 a software object has been specified for removal and there is a bundle referring
to3028 that object that has not also been specified for removal, the behavior is imple-
mentation3029 defined. Likewise, if a fileset or subproduct object has been specified
for3030 removal, and there is a subproduct referring to that object that has not also
been3031 specified for removal, the behavior is implementation defined.

3032 4.9.7.3  Execution Phase

3033 For installed_software, the sequential relationship between the uunnccoonnff ii gguurr ee,
3034 pprr eerr eemmoovvee, and ppoosstt rr eemmoovvee scripts, and removing files for sswwrr eemmoovvee is

shown3035 in the following list. The uunnccoonnff ii gguurr ee scripts are only run if the target
directory3036 is // .

3037 (1) Unconfigure each product.

3038 If the fileset has been configured more than once, the uunnccoonnff ii gguurr ee
3039 script shall unconfigure each instance.

3040 (a) Unconfigure each fileset in the product.

3041 [1] Run the uunnccoonnff ii gguurr ee script for the fileset.

3042 [2] Update the result of the script. Update the state of the fileset
3043 in the product to ii nnsstt aall ll eedd in the database for the
3044 installed_software object.

3045 (b) Run the uunnccoonnff ii gguurr ee script for the product.

3046 (2) Remove each product.

3047 (a) Run the pprr eerr eemmoovvee script for the product.

3048 (b) Remove each fileset in the product.

3049 [1] Update the state of the fileset to tt rr aannssii eenntt in the catalog for
3050 the installed_software object.

[2] Run the pprr eerr eemmoovvee script for the fileset.
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3051 [3] Remove the files for the fileset.

3052 [4] Run the ppoosstt rr eemmoovvee script for the fileset.

3053 [5] Update the results of the scripts. Update the state of the
3054 fileset to rr eemmoovveedd in the catalog for the installed_software
3055 object or remove the catalog information for the fileset.

3056 (c) Run the ppoosstt rr eemmoovvee script for the product.

3057 (d) If the catalog information has been removed for all filesets in the
3058 product, an implementation can also remove the catalog information
3059 for the product and its contained subproducts.

3060 (3) Remove each bundle.

3061 (a) Remove the installed_software catalog information for the bundle.

3062 (4) If the catalog information has been removed for all products and bundles
3063 in the installed_software object, an implementation can also remove the
3064 catalog information for the installed_software object.

F3065 or each fileset that failed to be removed, the installed_software catalog informa-
tion3066 is updated to the state ccoorr rr uupptt .

3067 4.9.7.3.1  Executing pprr eerr eemmoovvee Scripts

3068 In this step of the execution phase, sswwrr eemmoovvee executes the software pprr eerr eemmoovvee
3069 scripts.

3070 — If a pprr eerr eemmoovvee script returns an error and enforce_scripts =true , generate
3071 an event and invoke the implementation-defined error handling procedures.
3072 (SW_ERROR: SW_PRE_SCRIPT_ERROR)

3073 — If a pprr eerr eemmoovvee script returns an error and enforce_scripts =false, generate
3074 an event.
3075 (SW_WARNING: SW_PRE_SCRIPT_ERROR)

3076 — If a pprr eerr eemmoovvee script returns an warning, generate an event.
3077 (SW_WARNING: SW_PRE_SCRIPT_WARNING)

When3078 sswwrr eemmoovvee is removing software from a distribution, no scripts shall be run.

3079 4.9.7.3.2  File Removing

3080 In this step, sswwrr eemmoovvee removes the files from the target. The target role
attempts3081 to remove each file from the target file system according to information
obtained3082 in the software_selections sent.

If3083 sswwrr eemmoovvee cannot remove a file (either because the file is busy [ETXTBSY], or
for3084 some other reason), the file name and the reason are logged so an administra-
tor3085 can take corrective action.
(SW_W3086 ARNING: SW_FILE_NOT_REMOVABLE)

If3087 a filename is a symbolic link, the target is not removed. To achieve this
behavior,3088 the sswwrr eemmoovvee utility handles symbolic links according to the following
rules:3089
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3090 — If a file was recorded in the catalog as a symbolic link to another file, and it
3091 is still a symbolic link on the file system, remove the symbolic link, but do
3092 not remove the target file.

3093 — If a file was recorded in the catalog as a file, but exists as a symbolic link on
3094 the file system, remove the symbolic link, but do not remove the target file.

3095 — If the pathname to the file includes a symbolic link, this path is followed
3096 and the correct file is removed.

All3097 files that are targets of symbolic links are removed when the fileset to which
they3098 belong is removed.

3099 4.9.7.3.3  Executing ppoosstt rr eemmoovvee Scripts

3100 In this step of the execution phase, sswwrr eemmoovvee executes software ppoosstt rr eemmoovvee
3101 scripts.

3102 — If a ppoosstt rr eemmoovvee script returns an error and enforce_scripts =true , gen-
3103 erate an event and invoke the implementation-defined error handling pro-
3104 cedures.
3105 (SW_ERROR: SW_POST_SCRIPT_ERROR)

3106 — If a ppoosstt rr eemmoovvee script returns an error and enforce_scripts =false, gen-
3107 erate an event.
3108 (SW_WARNING: SW_POST_SCRIPT_ERROR)

3109 — If a ppoosstt rr eemmoovvee script returns an warning, generate an event.
3110 (SW_WARNING: SW_POST_SCRIPT_WARNING)

3111 4.9.7.3.4  Kernel Reconfiguration

3112 If the is_kernel attribute of the fileset is true, then a warning message to rebuild
the3113 kernel is displayed and also recorded in the log file. However, sswwrr eemmoovvee does
not3114 modify any of the kernel generation files.

3115 4.9.7.3.5  Removing From a Distribution

3116 The list of operations is simpler for removing filesets from a distribution than for
installed_software.3117

3118 (1) Remove each product.

3119 (a) Remove each fileset in the product.

3120 [1] Update the state of the fileset to tt rr aannssii eenntt in the catalog for
3121 the distribution.

3122 [2] Remove the files for the fileset.

3123 [3] Update the state of the fileset to rr eemmoovveedd in the catalog for
3124 the distribution or remove the catalog information for the
3125 fileset.

3126 (b) If the catalog information has been removed for all filesets in the
3127 product, an implementation can also remove the catalog information

for the product and its contained subproducts. For each fileset that
failed to be removed, the distribution catalog information is updated
to the state ccoorr rr uupptt .
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3128 (2) Remove each bundle.

3129 (a) Remove the distribution catalog information for the bundle.

3130 (3) If the catalog information has been removed for all products and bundles
3131 in the distribution object, an implementation can also remove the catalog
3132 information for the distribution object.

3133 4.9.8  Exit Status

3134 See 4.1.

3135 4.9.9  Consequences of Errors

3136 See 4.1.

3137 4.10  swverif y — Verify software

3138 4.10.1  Synopsis

3139 sswwvveerr ii ff yy [ -- dd ||| -- rr ] [-- FF] [-- ff file] [-- tt targetfile] [-- xx option=value]
3140 [-- XX options_file] [software_selections ] [@ targets ]

4.10.2  Description3141

3142 The sswwvveerr ii ff yy utility checks the accuracy of software in distributions and
installed_software.3143 The utility checks the integrity of directory structures and the

3144 files. Discrepancies are reported on stderr along with a detailed explanation of the
problem.3145

3146 4.10.3  Options

3147 The sswwvveerr ii ff yy utility supports the following options. Where there is no descrip-
tion,3148 the description in 4.1 applies.

3149 -- dd

3150 -- ff file

3151 -- FF Correct problems as well as report them.

3152 If check_permissions =true , correct the corresponding problems
3153 reported.

3154 If check_scripts =true , correct the corresponding problems reported.

3155 The -- FF option only applies to installed software.
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3156 -- rr

3157 -- tt targetfile

3158 -- xx option=value

3159 -- XX options_file

3160 4.10.4  Operands

3161 The sswwvveerr ii ff yy utility supports the software_selections and targets operands
described3162 in 4.1.

This3163 utility need not support a target distribution in the serial format.

3164 4.10.5  External Influences

3165 See 4.1 for descriptions of external influences common to all utilities.

3166 4.10.5.1  Extended Options

3167 The sswwvveerr ii ff yy utility supports the following extended options. The description in
4.13168 applies.

3169 allow_incompatible=false

3170 autoselect_dependencies =true

3171 check_contents =true

3172 check_permissions =true

3173 check_requisites =true

3174 check_scripts =true

3175 check_volatile=false

3176 distribution_target_directory =implementation_defined_value

3177 enforce_dependencies =true

3178 enforce_locatable=true

3179 installed_software_catalog=implementation_defined_value

3180 logfile=implementation_defined_value

3181 loglevel=1

3182 select_local=true

3183 software

3184 targets

3185 verbose=1
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3186 4.10.6  External Effects

3187 See 4.1.

3188 4.10.7  Extended Description

3189 See 4.1. for general information. The key phases in the sswwvveerr ii ff yy utility are the
following:3190

3191 (1) Selection phase

3192 (2) Analysis phase

3193 (3) Execution phase

3194 4.10.7.1  Selection Phase

3195 Like sswwrr eemmoovvee, software selections apply to the software installed (or available in
the3196 case of a distribution).

Each3197 specified selection is added to the selection list after it passes the following
checks:3198

3199 — If the selection is not found, generate an event.
3200 (SW_WARNING: SW_SELECTION_NOT_FOUND)

3201 — If the selection is not found at that product location, but that product exists
3202 at another location, generate an event.
3203 (SW_WARNING: SW_SELECTION_NOT_FOUND_RELATED)

Add3204 any dependencies to the selection list if autoselect_dependencies =true .

3205 4.10.7.2  Analysis Phase

3206 This subclause details the analysis phase for sswwvveerr ii ff yy . No aspect of the target
host3207 environment is modified unless the -- FF option is specified. The target role
accesses3208 its software_collection catalog to get the information for the selected
software.3209

The3210 target role makes the following checks:

3211 — For each product that is incompatible with the uname attributes of the tar-
3212 get host, generate an event as follows. See 4.1.4.1.2.

3213 — If allow_incompatible=false, generate an event.
3214 (SW_ERROR: SW_NOT_COMPATIBLE)

3215 — If allow_incompatible=true , generate an event.
3216 (SW_WARNING: SW_NOT_COMPATIBLE)

3217 Applies to installed software.

3218 — For each fileset whose state is other than ii nnsstt aall ll eedd, ccoonnff ii gguurr eedd,
3219 aavvaaii ll aabbll ee, or rr eemmoovveedd, generate an event.
3220 (SW_WARNING: SW_SELECTION_IS_CORRUPT)

Applies to distributions and installed software.
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3221 — If a dependency cannot be met, generate an event as follows.

3222 — If enforce_dependencies =true , generate an event.
3223 (SW_ERROR: SW_DEPENDENCY_NOT_MET)

3224 — If enforce_dependencies =false, generate an event.
3225 (SW_WARNING: SW_DEPENDENCY_NOT_MET)

3226 Applies to distributions and installed software.

3227 — Executes vendor-supplied vveerr ii ff yy scripts.

3228 — If a vveerr ii ff yy script returns an error, generate an event.
3229 (SW_ERROR: SW_CHECK_SCRIPT_ERROR)

3230 — If a vveerr ii ff yy script returns an warning, generate an event.
3231 (SW_WARNING: SW_CHECK_SCRIPT_WARNING)

3232 Applies to installed software.

3233 — The following file level checks are made:

3234 — Check for missing files and directories. For installed software, if
3235 check_volatile=false, then this check shall not be made for files with
3236 file.is_volatile equal tt rr uuee.

3237 Applies to distributions and installed software.

3238 — Check for files that have been modified.

3239 — For distributions, check size, cksum, and mtime.

3240 — For installed software, check mode, owner, group, size, cksum,
3241 mtime, revision, major, and minor, if defined for that file object.

3242 If check_volatile=false, then these checks shall not be made for files
3243 with file.is_volatile equal to tt rr uuee.

3244 — If a file is compressed, then the compressed_size and compressed_cksum
3245 attributes of the file should be checked instead of the size and cksum
3246 attributes.

3247 Applies to distributions.

3248 — Check symbolic links for correct values.

3249 Applies to distributions and installed software.

3250 If any of these checks fail for any file, generate an event.
3251 (SW_ERROR: SW_FILE_ERROR)

3252 4.10.7.3  Execution Phase

3253 If the -- FF option is set, then the execution phase operations are run.

3254 4.10.7.3.1  Executing ff ii xx Scripts

3255 In this step, sswwvveerr ii ff yy executes vendor-supplied ff ii xx scripts if operating on
installed3256 software. Scripts are executed in the same order as vveerr ii ff yy scripts.
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3257 — If a ff ii xx script returns an error, generate an event.
3258 (SW_ERROR: SW_PRE_SCRIPT_ERROR)

3259 — If a ff ii xx script returns a warning, generate an event.
3260 (SW_WARNING: SW_PRE_SCRIPT_WARNING)

Control3261 scripts shall adhere to the specifications in 4.1.6.1.

3262 4.10.7.3.2  File Level Fix

3263 The following file level fixes are made:

3264 — Missing directories are created (except volatile unless the check_volatile
3265 option is true)

3266 — Files that have been modified (except volatile unless the check_volatile
3267 option is true) are fixed for mode, owner, group, major, and minor, as appli-
3268 cable

3269 — Symbolic links are recreated to correct their values

If3270 any of these fixes fail for any file, generate an event.
(SW_ERROR:3271 SW_FILE_ERROR)

3272 4.10.8  Exit Status

3273 See 4.1.

3274 4.10.9  Consequences of Errors

3275 See 4.1.
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1 Section 5: Software Packaging Layout

2 This section describes the software packaging layout. The software packaging lay-
out3 consists of

4 (1) The directory structure consisting of the following major components:

5 — The exported catalog structure containing software information
6 including software definition files and customize scripts used by the
7 install/update and copy utilities

8 — The file storage structure that contains the actual software files for
9 each fileset

10 (2) The software definition file formats and the objects and attributes they
11 contain, II NNDDEEXX for software definitions and II NNFFOO for file and control_file
12 definitions (used by all the utilities defined in this part of ISO/IEC 15068),
13 the PSF for product specification (used by sswwppaacckkaaggee), and the ssppaaccee
14 file (used by disk space analysis in install).

15 (3) The serial format of the layout containing an archive of files in the direc-
16 tory structure.

17 This ordering of directories and files shall also apply to distributions on a
18 set of hierarchical file systems that span multiple media.

Thus,19 two distinct (but related) formats for the software packaging layout are sup-
ported20 by this part of ISO/IEC 15068 — a directory structure format that resides
within21 a POSIX.1 {2} hierarchical file system (disk, CD-ROM, etc.), and a bit
stream22 serial format that resides within a POSIX.1 {2} extended ccppii oo or extended

23 tt aarr archive.

A24 Strictly Conforming POSIX 7.2 Distribution shall not contain any other files or
directories25 besides those explicitly entered in the distribution catalog. A Conform-
ing26 POSIX.7.2 Distribution can contain other files and directories besides those
belonging27 to the distribution.

28 5.1  Directory Structure

29 This clause describes the directory structure for the software packaging layout,
and30 how this representation stores the definitions of the software and file objects
contained31 within it. The directory structure is a POSIX.1 {2} hierarchical file sys-
tem32 containing files in the software packaging layout.

This33 part of ISO/IEC 15068 defines a single directory structure for directory and
serial distributions. The software packaging layout can be stored in the following
two forms:

5.1 Directory Structure 137
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34 — A direct access file system as described in this clause

35 — A serial access extended ccppii oo or extended tt aarr archive as described in 5.3
36 of POSIX.1 {2}

The37 same structure offers optimal load performance for serial distributions while
providing38 a simple structure for directory distributions. This structure shall apply
to39 each medium if the distribution spans multiple media.

The40 structure supports multiple versions of a product contained within a single
distribution,41 where versions are distinguished by a unique combination the pro-
duct42 tag, revision, architecture, and vendor_tag attributes.

Figure 5-143 shows the directory structure of a software packaging layout located
under44 a directory path.

45 _____________________________________________________________________________
________________________________________________________________________________________________

46 Directory or File Purpose________________________________________________________________________________________________
47 <path>/catalog/ Contains all information about the distribution
48 <path>/catalog/INDEX Global index of distribution and its contents
49 <path>/catalog/dfiles/ Contains distribution attributes stored in files
50 <path>/catalog/dfiles/...________________________________________________________________________________________________
51 <path>/catalog/<product1>/ Storage for information on the first product
52 <path>/catalog/<product1>/pfiles Contains all product attributes stored in files
53 <path>/catalog/<product1>/pfiles/INFO Control_file information for this product
54 <path>/catalog/<product1>/pfiles/<script1> First vendor-defined control_file
55 <path>/catalog/<product1>/pfiles/... Additional vendor-defined control_files________________________________________________________________________________________________
56 <path>/catalog/<product1>/< fileset1> Storage for information and scripts on this fileset
57 <path>/catalog/<product1>/< fileset1>/INFO File and control_file information for this fileset
58 <path>/catalog/<product1>/< fileset1>/<script1> First vendor-defined control_file
59 <path>/catalog/<product1>/< fileset1>/... Additional vendor-defined control_files________________________________________________________________________________________________
60 <path>/catalog/<product1>/< fileset2>/ Storage for information and scripts on the next fileset
61 <path>/catalog/<product1>/< fileset2>/...________________________________________________________________________________________________
62 <path>/catalog/<product2>/ Storage for information on the next product
63 <path>/catalog/<product2>/...________________________________________________________________________________________________________________________________________________________________________________________________
64 <path>/<product1>/ Storage for this product’s filesets
65 <path>/<product1>/< fileset1>/ Storage for this fileset’s files
66 <path>/<product1>/< fileset1>/<file1> Path to first file
67 <path>/<product1>/< fileset1>/... Path to additional files________________________________________________________________________________________________
68 <path>/<product1>/< fileset2>/ Storage for next fileset’s files
69 <path>/<product1>/< fileset2>/files Actual directory structure of files
70 <path>/<product1>/< fileset2>/...________________________________________________________________________________________________
71 <path>/<product2>/ Storage for next product’s filesets
72 <path>/<product2>/...________________________________________________________________________________________________L
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73 _____________________________________________________________________________

74 Figure 5-1 −− Example of Software Packaging Layout

75 The directory structure for the software packaging layout is divided into the fol-
lowing76 two areas:

77 — The exported catalog structure, consisting of control directories containing
the software definition files that describe the products contained in the dis-
tribution, as well as the software control_files
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78 — The software file storage structure, consisting of the product and fileset
79 storage directories, under which the actual software files for each fileset are
80 located

81 5.1.1  Exported Catalog Structure

82 The catalog structure describes the software contained in the distribution. It is
organized83 by product, and each product is organized by fileset. The specific con-
tents84 are described in the following subclauses.

85 5.1.1.1  INDEX File

86 The distribution catalog shall contain a global II NNDDEEXX file as follows:

87 — ccaatt aall oogg// II NNDDEEXX

88 This II NNDDEEXX file contains the definition of all software objects in the distri-
89 bution.

90 5.1.1.2  Distribution Files

91 The ccaatt aall oogg// ddff ii ll eess// directory contains files used to store certain attributes of
the92 distribution object. The distribution information stored can include the follow-
ing:93

94 — <attribute>

95 A distribution attribute can be stored as a separate file, the file name of
96 which can be the name of the attribute.

97 5.1.1.3  Product Catalog

98 The catalog files for each product are stored under a directory
99 ccaatt aall oogg// <product_control_directory>// . The way in which the value of each
100 fileset control directory is determined is defined in 5.1.2.1.

101 5.1.1.4  Product Control Files

102 The ccaatt aall oogg// <product_control_directory>// ppff ii ll eess// directory contains the
control_103 files for the product object. The product control_files include the follow-
ing:104

105 — <attribute>

106 A product attribute can be stored as a separate file, the file name of which
107 can be the name of the attribute.

108 — II NNFFOO

109 Contains the definitions for the control_file objects contained within the
110 product.

111 — cchheecckkii nnsstt aall ll
pprr eeii nnsstt aall ll
...
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112 ppoosstt rr eemmoovvee

113 The vendor-supplied control scripts for the product.

114 — <control_file>

115 All other vendor-defined control_files for this product.

116 5.1.1.5  Fileset Control Files

117 The ccaatt aall oogg// <product_control_directory>// <fileset_control_directory> directory
contains118 the control_files for the fileset object. The way in which the value of each

119 fileset control directory is determined is defined in 5.1.2.1. The fileset control_files
include120 the following:

121 — <attribute>

122 A fileset attribute can be stored as a separate file, the filename of which can
123 be the name of the attribute.

124 — II NNFFOO
125 Contains the definitions for the control_file and file objects contained within
126 the fileset.

127 — cchheecckkii nnsstt aall ll
128 pprr eeii nnsstt aall ll
129 ...
130 ppoosstt rr eemmoovvee

131 The vendor-supplied control scripts for the fileset.

132 — <control_file>

133 All other vendor-defined control_files for this fileset.

134 5.1.2  File Storage Structure

135 The second portion of a distribution contains the actual software files contained in
each136 fileset object.

The137 files of each fileset are store in a directory with the name
138 <fileset_control_directory> that is itself in a directory called
139 <product_control_directory> .

Each140 regular file (ones for which file.type is ff ) is stored in a location defined by
appending141 the file.path attribute to the path of the fileset file storage directory.
This142 may require the creation of additional directories. Other file types (direc-
tories,143 except as needed to store files; hard links and symbolic links) are not
required144 to exist in the distribution. The POSIX.1 {2} file permissions for files in
the145 file storage area are undefined.

146 5.1.2.1  Control Directory Names

147 In the simplest case, the value of the product.tag attribute is the name of the pro-
duct control directory. The fileset.tag attribute is used as the name of the fileset
control directory. The following two conditions complicate this simple naming:

140 5 Software Packaging Layout
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148 (1) Length of the tag attribute exceeds {POSIX_PATH_MAX} of the system
149 where the distribution resides.

150 (2) Name collision with an existing product control directory.

151 Given that multiple versions of a product may be contained in the same
152 distribution, collisions from product control directories named by the tag
153 attribute are common.

These154 conditions are met by defining a control_directory attribute for each pro-
duct155 and fileset that is unique within the distribution. The attribute uses the fol-
lowing156 syntax:

157 %%tt ookkeenn FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 3377 ∗∗//

%158 %sstt aarr tt ccoonntt rr ooll __ddii rr eecctt oorr yy
%159 %%%

c160 coonntt rr ooll __ddii rr eecctt oorr yy :: tt aagg__ppaarr tt
161 || tt aagg__ppaarr tt "" .. "" ii nnsstt aannccee__ii dd__ppaarr tt
162 ;;

t163 t aagg__ppaarr tt :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
164 ;;

i165 i nnsstt aannccee__ii dd__ppaarr tt :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
166 ;;
167 The tt aagg__ppaarr tt may be the product or fileset tag attribute, truncated as necessary

to168 meet any filename length restrictions of the operating system.

The169 ii nnsstt aannccee__ii dd__ppaarr tt is a string that, when added after the ‘‘.’’ (period),
de170 fines a ccoonntt rr ooll __ddii rr eecctt oorr yy that, for products, is unique within the distribu-
tion171 and, for filesets, is unique within the product. For products, this

172 ii nnsstt aannccee__ii dd__ppaarr tt may be the instance_id of the product if that instance_id
173 was generated considering other products tt aagg__ppaarr tt s in addition to tag attri-

butes.174

175 5.2  Software Definition File Format

176 The software definition files contain the software structure and the detailed attri-
butes177 for distributions, installed_software, bundles, products, subproducts,

178 filesets, files, and control_files. While information on installed software is
represented179 in this form as input to, or output from, the various software adminis-
tration180 utilities, the actual storage of this metadata for installed software is
unde181 fined. This subclause describes the format of the software definition files as
follows:182

183 — The II NNDDEEXX file contains the definition of distribution or installed_software
184 objects as well as the software objects contained within those
185 software_collections. The information in this file is primarily used in selec-
186 tion phases of the utilities.

— The II NNFFOO file contains the definition of the software files and control_files
for a product or fileset within a distribution or installed_software object.
The information in this file is primarily used in analysis and execution
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187 phases of the utilities.

188 — The PSF also contains the definition of distribution attributes, software
189 objects, and the software files and control_files for the product and fileset
190 software objects. This file is created by the software vendor and used by the
191 packaging tool to create the distribution, represented by the II NNDDEEXX and
192 II NNFFOOfiles, in the software packaging layout.

193 The PSF supports the same syntax as the II NNDDEEXX and II NNFFOO files. Addi-
194 tional syntactic constructs are supported for specifying files and
195 control_files. This file is used in selection, analysis, and packaging phases
196 of the sswwppaacckkaaggee command.

Additionally,197 there is a ssppaaccee file that is created by the software vendor for addi-
tional198 disk space needed for a product or fileset. This file is used in the analysis
phase199 of the sswwii nnsstt aall ll command to account for additional disk space required.

200 5.2.1  Software Definition File Syntax

201 The II NNDDEEXX and II NNFFOO files have essentially the same syntax and semantics as the
PSF202 . One key difference is that the II NNDDEEXX file does not contain control_file and

203 file definitions, the II NNFFOOfile contains only control_file and file definitions, and the
PSF204 file contains all definitions. In a distribution, each product and fileset has a
separate205 II NNFFOOfile.

The206 software specification file syntax is as follows. See 2.1.2 for the grammar con-
ventions207 for this syntax and Annex C for examples of syntax usage.

208 %%tt ookkeenn FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 3377 ∗∗//
%209 %tt ookkeenn NNEEWWLLII NNEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6611 ∗∗//
%210 %tt ookkeenn PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6677 ∗∗//
%211 %tt ookkeenn SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 8800 ∗∗//
%212 %tt ookkeenn WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 111100 ∗∗//

%213 %sstt aarr tt ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn__ff ii ll ee
%214 %%%

s215 sooff tt wwaarr ee__ddeeff ii nnii tt ii oonn__ff ii ll ee :: II NNDDEEXX
216 || II NNFFOO
217 || PPSSFF
218 ;;

I219 I NNDDEEXX :: ssoocc__ddeeff ii nnii tt ii oonn
220 ssoocc__ccoonntt eenntt ss
221 ;;

I222 I NNFFOO :: ii nnff oo__ccoonntt eenntt ss
223 ;;

P224 PSSFF :: ddii sstt rr ii bbuutt ii oonn__ddeeff ii nnii tt ii oonn
225 ssoocc__ccoonntt eenntt ss
226 ;;

m227 meeddii aa :: // ∗∗ eemmpptt yy ∗∗//
228 || mmeeddii aa__ddeeff ii nnii tt ii oonn

;;
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229 vveennddoorr ss :: // ∗∗ eemmpptt yy ∗∗//
230 || vveennddoorr ss NNEEWWLLII NNEE__SSTTRRII NNGG vveennddoorr __ddeeff ii nnii tt ii oonn
231 || vveennddoorr __ddeeff ii nnii tt ii oonn
232 ;;

b233 buunnddll eess :: // ∗∗ eemmpptt yy ∗∗//
234 || bbuunnddll eess NNEEWWLLII NNEE__SSTTRRII NNGG bbuunnddll ee__ddeeff ii nnii tt ii oonn
235 || bbuunnddll ee__ddeeff ii nnii tt ii oonn
236 ;;

p237 prr oodduucctt ss :: // ∗∗ eemmpptt yy ∗∗//
238 || pprr oodduucctt ss NNEEWWLLII NNEE__SSTTRRII NNGG pprr oodduucctt __ssppeeccii ff ii ccaatt ii oonn
239 || pprr oodduucctt __ssppeeccii ff ii ccaatt ii oonn
240 ;;

p241 prr oodduucctt __ssppeeccii ff ii ccaatt ii oonn :: pprr oodduucctt __ddeeff ii nnii tt ii oonn
242 pprr oodduucctt __ccoonntt eenntt ss
243 ;;

s244 suubbpprr oodduucctt ss :: // ∗∗ eemmpptt yy ∗∗//
245 || ssuubbpprr oodduucctt ss NNEEWWLLII NNEE__SSTTRRII NNGG ssuubbpprr oodduucctt __ddeeff ii nnii tt ii oonn
246 || ssuubbpprr oodduucctt __ddeeff ii nnii tt ii oonn
247 ;;

f248 f ii ll eesseett ss :: ff ii ll eesseett ss NNEEWWLLII NNEE__SSTTRRII NNGG ff ii ll eesseett __ssppeeccii ff ii ccaatt ii oonn
249 || ff ii ll eesseett __ssppeeccii ff ii ccaatt ii oonn
250 ;;

f251 f ii ll eesseett __ssppeeccii ff ii ccaatt ii oonn :: ff ii ll eesseett __ddeeff ii nnii tt ii oonn
252 ff ii ll eesseett __ccoonntt eenntt ss
253 // ∗∗ ff ii ll eesseett ccoonntt eenntt ss nnoott vvaall ii dd ii nn II NNDDEEXX ff ii ll eess ∗∗//
254 ;;

c255 coonntt rr ooll __ff ii ll eess :: // ∗∗ eemmpptt yy ∗∗//
256 || ccoonntt rr ooll __ff ii ll eess NNEEWWLLII NNEE__SSTTRRII NNGG ccoonntt rr ooll __ff ii ll ee__ddeeff ii nnii tt ii oonn
257 || ccoonntt rr ooll __ff ii ll ee__ddeeff ii nnii tt ii oonn
258 ;;

f259 f ii ll eess :: // ∗∗ eemmpptt yy ∗∗//
260 || ff ii ll eess NNEEWWLLII NNEE__SSTTRRII NNGG ff ii ll ee__ddeeff ii nnii tt ii oonn
261 || ff ii ll ee__ddeeff ii nnii tt ii oonn
262 ;;

f263 f ii ll eesseett __ccoonntt eenntt ss :: ff ii ll eesseett __ccoonntt eenntt ss NNEEWWLLII NNEE__SSTTRRII NNGG ff ii ll eesseett __ccoonntt eenntt __ii tt eemmss
264 || ff ii ll eesseett __ccoonntt eenntt __ii tt eemmss
265 ;;

f266 f ii ll eesseett __ccoonntt eenntt __ii tt eemmss :: ccoonntt rr ooll __ff ii ll eess
267 || ff ii ll eess
268 ;;

i269 i nnff oo__ccoonntt eenntt ss :: ii nnff oo__ccoonntt eenntt ss NNEEWWLLII NNEE__SSTTRRII NNGG ii nnff oo__ccoonntt eenntt __ii tt eemmss
270 || ii nnff oo__ccoonntt eenntt __ii tt eemmss
271 ;;

i272 i nnff oo__ccoonntt eenntt __ii tt eemmss :: ccoonntt rr ooll __ff ii ll eess
273 || ff ii ll eess
274 ;;

pprr oodduucctt __ccoonntt eenntt ss :: pprr oodduucctt __ccoonntt eenntt ss NNEEWWLLII NNEE__SSTTRRII NNGG pprr oodduucctt __ccoonntt eenntt __ii tt eemmss
|| pprr oodduucctt __ccoonntt eenntt __ii tt eemmss

5.2 Software Definition File Format 143

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

275 ;;

p276 prr oodduucctt __ccoonntt eenntt __ii tt eemmss :: ccoonntt rr ooll __ff ii ll eess
277 // ∗∗ ccoonntt rr ooll __ff ii ll eess nnoott vvaall ii dd ii nn II NNDDEEXX ff ii ll eess ∗∗//
278 || ssuubbpprr oodduucctt ss
279 || ff ii ll eesseett ss
280 ;;

s281 soocc__ccoonntt eenntt ss :: ssoocc__ccoonntt eenntt ss NNEEWWLLII NNEE__SSTTRRII NNGG ssoocc__ccoonntt eenntt __ii tt eemmss
282 || ssoocc__ccoonntt eenntt __ii tt eemmss
283 ;;

s284 soocc__ccoonntt eenntt __ii tt eemmss :: vveennddoorr ss
285 || bbuunnddll eess
286 || pprr oodduucctt ss
287 ;;

s288 soocc__ddeeff ii nnii tt ii oonn :: ddii sstt rr ii bbuutt ii oonn__ddeeff ii nnii tt ii oonn
289 || ii nnsstt aall ll eedd__ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
290 ;;

d291 dii sstt rr ii bbuutt ii oonn__ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
292 mmeeddii aa
293 ;;

m294 meeddii aa__ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
295 ;;

i296 i nnsstt aall ll eedd__ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
297 ;;

v298 veennddoorr __ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
299 ;;

b300 buunnddll ee__ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
301 ;;

p302 prr oodduucctt __ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
303 ;;

s304 suubbpprr oodduucctt __ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
305 ;;

f306 f ii ll eesseett __ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
307 ;;

c308 coonntt rr ooll __ff ii ll ee__ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
309 || eexxtt eennddeedd__ddeeff ii nnii tt ii oonn
310 // ∗∗ eexxtt eennddeedd__ddeeff ii nnii tt ii oonn oonnll yy vvaall ii dd ii nn PPSSFF ff ii ll eess ∗∗//
311 ;;

f312 f ii ll ee__ddeeff ii nnii tt ii oonn :: ssooff tt wwaarr ee__ddeeff ii nnii tt ii oonn
313 || eexxtt eennddeedd__ddeeff ii nnii tt ii oonn
314 // ∗∗ eexxtt eennddeedd__ddeeff ii nnii tt ii oonn oonnll yy vvaall ii dd ii nn PPSSFF ff ii ll eess ∗∗//
315 ;;

s316 sooff tt wwaarr ee__ddeeff ii nnii tt ii oonn :: oobbjj eecctt __kkeeyywwoorr dd NNEEWWLLII NNEE__SSTTRRII NNGG
317 aatt tt rr ii bbuutt ee__vvaall uuee__ll ii sstt
318 ;;

aatt tt rr ii bbuutt ee__vvaall uuee__ll ii sstt :: // ∗∗ eemmpptt yy ∗∗//

144 5 Software Packaging Layout
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319 || aatt tt rr ii bbuutt ee__vvaall uuee__ll ii sstt aatt tt rr ii bbuutt ee__ddeeff ii nnii tt ii oonn NNEEWWLLII NNEE__SSTTRRII NNGG
320 || aatt tt rr ii bbuutt ee__ddeeff ii nnii tt ii oonn NNEEWWLLII NNEE__SSTTRRII NNGG
321 ;;

a322 att tt rr ii bbuutt ee__ddeeff ii nnii tt ii oonn :: aatt tt rr ii bbuutt ee__kkeeyywwoorr dd WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG aatt tt rr ii bbuutt ee__vvaall uuee
323 ;;

o324 obbjj eecctt __kkeeyywwoorr dd :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
325 ;;

a326 att tt rr ii bbuutt ee__kkeeyywwoorr dd :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
327 ;;

e328 exxtt eennddeedd__ddeeff ii nnii tt ii oonn :: eexxtt eennddeedd__kkeeyywwoorr dd WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG aatt tt rr ii bbuutt ee__vvaall uuee
329 ;;

e330 exxtt eennddeedd__kkeeyywwoorr dd :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
331 ;;

a332 att tt rr ii bbuutt ee__vvaall uuee :: aatt tt rr ii bbuutt ee__vvaall uuee WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG ssii nnggll ee__vvaall uuee
333 || ss ii nnggll ee__vvaall uuee
334 || ’’ <<’’ WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
335 || ’’ <<’’ PPAATTHHNNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
336 ;;

s337 sii nnggll ee__vvaall uuee :: SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG
338 ;;

339 The following syntax rules are applicable to software definition files:

340 (1) All keywords and values are represented as character strings.

341 (2) Each keyword is located on a separate line. Keywords can be preceded by
342 white space (tab, space). White space separates the keyword from the
343 value.

344 (3) Comments can be placed on a line by themselves or after the keyword-
345 value syntax. They are designated by preceding them with the ## (pound)
346 character. The way in which comments are used in II NNDDEEXX and II NNFFOO is
347 undefined.

348 (4) All object keywords have no values. All attribute keywords have one or
349 more values.

350 (5) An attribute value ends on the same line as the keyword with one excep-
351 tion. Attribute values can span lines if and only if the value is prefixed
352 and suffixed with the "" (double quote) character.

353 (6) When an attribute value begins with << (less than), the remainder of the
354 string value shall be interpreted as a filename whose contents will be
355 used as a quoted string value for the attribute. For II NNDDEEXX files, the
356 filename shall be a path relative to the control directory for that distribu-
357 tion, product, or fileset. For PSF files, the filename shall be a path to a
358 file on the host that contains the file.

359 (7) The use of "" (double quote) is not required when defining a single line
360 string value that contains embedded white space. Trailing white space
361 shall be removed; embedded white space shall be used. The quotes can be

used.
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362 (8) The "" (double quote), ## (pound), and \\ (backslash) characters can be
363 included in multi-line string values by ‘‘escaping’’ them with \\
364 (backslash).

365 (9) The order of attributes is not significant, except that the layout_version
366 shall be the first attribute defined in an II NNDDEEXX file for a distribution or
367 installed_software object.

368 5.2.1.1  Keyword and Attribute Semantics

369 The keywords and attribute types have the following semantics:

370 (1) The object keywords ddii sstt rr ii bbuutt ii oonn, ii nnsstt aall ll eedd__ssooff tt wwaarr ee, bbuunnddll ee,
371 pprr oodduucctt , ssuubbpprr oodduucctt , ff ii ll eesseett , ccoonntt rr ooll __ff ii ll ee, and ff ii ll ee each
372 define a new object of that type. The keywords ddii sstt rr ii bbuutt ii oonn,
373 ii nnsstt aall ll eedd__ssooff tt wwaarr ee, pprr oodduucctt , and ff ii ll eesseett also define nested
374 blocks that contain the objects describing the software hierarchy.

375 (2) If an attribute is not supplied, then its default value shall be used, unless
376 no default value is permitted.

377 (3) Attributes that have Boolean permitted values shall be described by the
378 strings tt rr uuee and ff aall ssee.

379 (4) Attributes that have an enumerated set of permitted values shall be
380 described by one of the enumerated values. Enumerated values shall not
381 contain spaces and shall be case sensitive. In addition, abbreviations of
382 the string shall not be allowed. For example, ccoonnff is not equivalent to
383 ccoonnff ii gguurr eedd.

384 (5) For attributes whose values are integer character strings, the default
385 value shall be used if the attribute is not supplied. If the first two charac-
386 ters of an integer character string are 00xx (zero followed by a lowercase
387 ‘‘x’’), then the value shall be interpreted as hexadecimal. Otherwise, if
388 the first character of an integer character string is 00 (zero), then the
389 value shall be interpreted as octal. Attribute values denoting time shall
390 be integer character strings that signify seconds since the Epoch.

391 (6) Attributes whose permitted values are lists of tags or ssooff tt wwaarr ee__ssppeeccs
392 can be described either by one or more repeating keywords, each listing
393 one or more tags or ssooff tt wwaarr ee__ssppeeccs separated by white space (e.g., for
394 subproduct.contents or fileset.prerequisites), or by blocks of object frag-
395 ments (e.g., product, fileset, and file definitions).

396 The former is used when the hierarchy is defined by reference, and the
397 latter is used when the hierarchy is defined by containment. For exam-
398 ple, subproducts and filesets are contained within products, but filesets
399 are referenced by subproducts.

400 (7) Attributes that have permitted values of
401 ssooff tt wwaarr ee__ppaatt tt eerr nn__mmaatt cchhii nngg__sstt rr ii nngg are software pattern match-
402 ing strings as described in 2.2.2.92. For all product attributes related to
403 the uname structure (as defined in 4.4.1 of POSIX.1 {2}), an empty string
404 value is treated as equivalent to ∗∗ (asterisk), implying a universal match.
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405 5.2.1.2  Vendor-Defined Keywords and Attributes

406 A software definition file can contain keywords (implying attributes) not defined
by407 this part of ISO/IEC 15068. All such keywords in a file not recognized by an
implementation408 shall be preserved (along with their associated values) by being
transferred409 to the resulting II NNDDEEXX or II NNFFOO files created by sswwppaacckkaaggee or

410 sswwccooppyy . For any keyword, the keyword itself shall be a filename character
string.411

The412 value associated with any keyword shall be processed as an
413 aatt tt rr ii bbuutt ee__vvaall uuee (see 5.2.1) and thus can be continued across multiple input

lines414 or can reference a file containing the value for the keyword.

Implementations415 that make use of keywords beyond those described in this part of
416 ISO/IEC 15068 take actions they believe appropriate for those keywords. The han-

dling417 of any keywords that are both not defined by this part of ISO/IEC 15068, and
still418 recognized by an implementation, is undefined.

419 5.2.2  Distribution Definition

420 ddii sstt rr ii bbuutt ii oonn
421 ll aayyoouutt __vveerr ssii oonn layout_version
422 ppaatt hh path
423 ddff ii ll eess dfiles
424 ppff ii ll eess pfiles
425 uuuuii dd uuid

426 II NNDDEEXX and PSF files can contain distribution definitions. Neither file contains the
427 path attribute. Its value is generated dynamically by sswwll ii sstt .

The428 bundles, media, and products attributes are not stored as attributes, but
rather429 as bbuunnddll ee, mmeeddii aa, and pprr oodduucctt definitions. These attributes are not
included430 in sswwll ii sstt -- vv output. Rather, they are generated dynamically only by

431 sswwll ii sstt -- aa attribute .

A432 PSF does not require a distribution definition. The PSF shall not contain the
433 uuid attribute. It is generated dynamically, if needed, by sswwccooppyy and sswwppaacckk--

a434 aggee.

An435 II NNDDEEXX file shall contain the layout_version attribute as the first attribute
de436 fined in the file. Distributions that span multiple media shall contain the uuid

437 attribute.

438 5.2.3  Media Definition

439 mmeeddii aa
440 sseeqquueennccee__nnuummbbeerr  sequence_number

441 II NNDDEEXX files for distributions can contain media definitions.

An442 II NNDDEEXX file for a distribution shall contain the sequence_number attribute if the
distribution443 spans multiple media.
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444 5.2.4  Installed Software Definition

445 ii nnsstt aall ll eedd__ssooff tt wwaarr ee
446 ll aayyoouutt __vveerr ssii oonn layout_version
447 ppaatt hh path
448 ddff ii ll eess dfiles
449 ppff ii ll eess pfiles
450 ccaatt aall oogg catalog

451 The storage of catalogs for installed software is undefined. With the use of the
452 sswwll ii sstt utility, the contents of such catalogs may be manifested in exported cata-

log453 form. The rules contained within this subclause shall apply when the contents
of454 an installed software catalog is manifested in exported catalog form.

455 II NNDDEEXX files can contain installed_software definitions. This describes the attri-
butes456 for installed_software objects when listed in exported catalog structure
using457 sswwll ii sstt .

The458 products and bundles attributes are not stored as attributes, but rather as
product459 and bundle definitions. These attributes are not included in sswwll ii sstt -- vv

460 output. Rather, they are generated dynamically only by sswwll ii sstt -- aa attribute .

An461 II NNDDEEXX file does not contain the path or catalog attributes; they are generated
dynamically462 by sswwll ii sstt .

An463 II NNDDEEXX file shall contain the layout_version attribute as the first attribute
de464 fined in the file.

465 5.2.5  Vendor Definition

466 vveennddoorr
467 tt aagg tag
468 tt ii tt ll ee title
469 ddeessccrr ii pptt ii oonn description

470 II NNDDEEXX and PSF files can contain vendor definitions. The tag attribute is required
for471 all vendor objects.

472 5.2.6  Bundle Definition

473 bbuunnddll ee
474 tt aagg tag
475 aarr cchhii tt eecctt uurr ee architecture
476 ll ooccaatt ii oonn location
477 qquuaall ii ff ii eerr  qualifier
478 rr eevvii ssii oonn revision
479 vveennddoorr __tt aagg vendor_tag
480 ccoonntt eenntt ss contents
481 ccooppyyrr ii gghhtt  copyright
482 ccrr eeaatt ee__tt ii mmee create_time
483 ddeessccrr ii pptt ii oonn description
484 ddii rr eecctt oorr yy directory
485 ii nnsstt aannccee__ii dd instance_id
486 ii ss__ll ooccaatt aabbll ee is_locatable
487 mmaacchhii nnee__tt yyppee machine_type
488 mmoodd__tt ii mmee mod_time

nnuummbbeerr  number
ooss__nnaammee os_name
ooss__rr eell eeaassee os_release
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489 ooss__vveerr ssii oonn os_version
490 ssii zzee size
491 tt ii tt ll ee title

492 II NNDDEEXX and PSF files can contain bundle definitions. The tag and contents attri-
butes493 are required for all bundles.

Neither494 file contains the size attribute. The value of the size attribute is gen-
erated495 dynamically based on the sizes of the filesets currently contained within
the496 bundle.

An497 II NNDDEEXX file shall also contain an instance_id attribute. The value of the
498 instance_id attribute is generated dynamically by sswwppaacckkaaggee or sswwccooppyy . An
499 II NNDDEEXX file for installed software shall contain a create_time attribute and a
500 mod_time attribute for each bundle.

Only501 bundle definitions for installed software may contain either the location or
502 qualifier attributes; bundle definitions for distributions shall not contain either

the503 location or qualifier attributes.

A504 PSF should not contain either the location or qualifier attributes; they shall be
ignored505 when parsing the file.

506 5.2.7  Product Definition

507 pprr oodduucctt
508 tt aagg tag
509 aarr cchhii tt eecctt uurr ee architecture
510 qquuaall ii ff ii eerr  qualifier
511 rr eevvii ssii oonn revision
512 vveennddoorr __tt aagg vendor_tag
513 aall ll __ff ii ll eesseett ss all_filesets
514 ccoonntt rr ooll __ddii rr eecctt oorr yy control_directory
515 ccooppyyrr ii gghhtt  copyright
516 ccrr eeaatt ee__tt ii mmee create_time
517 ddii rr eecctt oorr yy directory
518 ddeessccrr ii pptt ii oonn description
519 ii nnsstt aannccee__ii dd instance_id
520 ii ss__ll ooccaatt aabbll ee is_locatable
521 ppoosstt kkeerr nneell  postkernel
522 ll ooccaatt ii oonn location
523 mmaacchhii nnee__tt yyppee machine_type
524 mmoodd__tt ii mmee mod_time
525 nnuummbbeerr  number
526 ooss__nnaammee os_name
527 ooss__rr eell eeaassee os_release
528 ooss__vveerr ssii oonn os_version
529 ssii zzee size
530 tt ii tt ll ee title

531 II NNDDEEXX and PSF files can contain product definitions. The tag and
532 control_directory attributes are required for all products.

Neither533 file contains the size attribute. The value of the size attribute is gen-
erated534 dynamically based on the sizes of the filesets currently contained within
the535 product.

An536 II NNDDEEXX file for installed software shall contain a create_time attribute and a
mod_time attribute for each product.
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537 The control_files, filesets, and subproducts attributes are not stored as attributes,
but538 rather as ccoonntt rr ooll __ff ii ll ee, ff ii ll eesseett , and ssuubbpprr oodduucctt definitions. These
attributes539 are not included in sswwll ii sstt -- vv output. Rather, they are generated only
by540 sswwll ii sstt -- aa attribute .

An541 II NNDDEEXX file shall contain an instance_id attribute. The value of the instance_id
542 attribute is generated by sswwppaacckkaaggee or sswwccooppyy . An II NNDDEEXX file shall also con-

tain543 an all_filesets attribute in addition to the fileset definitions. This attribute is
generated544 by sswwppaacckkaaggee and represents all filesets defined for the product, as
opposed545 to those that are currently contained within the product. The value of
the546 filesets and all_filesets attributes may differ, since some originally defined

547 filesets might not be copied or installed. Only product definitions for installed
software548 may contain either the location or qualifier attributes; product
de549 finitions for distributions shall not contain either the location or qualifier attri-
butes.550

A551 PSF should not contain either the location or qualifier attributes; they shall be
ignored552 when parsing the file.

553 5.2.8  Subproduct Definition

554 ssuubbpprr oodduucctt
555 tt aagg tag
556 ccoonntt eenntt ss subproducts
557 ccrr eeaatt ee__tt ii mmee create_time
558 ddeessccrr ii pptt ii oonn description
559 mmoodd__tt ii mmee mod_time
560 ssii zzee size
561 tt ii tt ll ee title

562 II NNDDEEXX and PSF files can contain subproduct definitions. The tag and contents
563 attributes are required for all subproducts.

Neither564 file contains the size attribute. The value of the size attribute is gen-
erated565 dynamically based on the sizes of the filesets currently contained within
the566 subproduct.

An567 II NNDDEEXX file for installed software shall contain a create_time attribute and a
568 mod_time attribute for each subproduct.

569 5.2.9  Fileset Definition

570 ff ii ll eesseett
571 tt aagg tag
572 ccoonntt rr ooll __ddii rr eecctt oorr yy control_directory
573 ccoorr eeqquuii ssii tt eess corequisites
574 ccrr eeaatt ee__tt ii mmee create_time
575 ddeessccrr ii pptt ii oonn description
576 eexxrr eeqquuii ssii tt eess exrequisites
577 ii ss__rr eebboooott  is_reboot
578 ii ss__kkeerr nneell  is_kernel
579 ii ss__ll ooccaatt aabbll ee is_locatable
580 ll ooccaatt ii oonn location
581 mmeeddii aa__sseeqquueennccee__nnuummbbeerr  media_sequence_number
582 mmoodd__tt ii mmee mod_time

pprr eerr eeqquuii ssii tt eess prerequisites
rr eevvii ssii oonn revision
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583 ssii zzee size
584 sstt aatt ee state
585 tt ii tt ll ee title

586 II NNDDEEXX and PSF files can contain fileset definitions. The tag and control_directory
587 attributes are required for all filesets.

The588 control_files and files attributes are not stored as attributes, but rather as
589 ccoonntt rr ooll __ff ii ll ee and ff ii ll ee definitions. These attributes are not included in
590 sswwll ii sstt -- vv output. Rather, they are generated only by sswwll ii sstt -- aa attribute .

An591 II NNDDEEXX file shall contain a size attribute for each defined fileset. Fileset
de592 finitions for distributions that span multiple media shall contain the

593 media_sequence_number attribute. An II NNDDEEXX file for installed_software shall
contain594 a create_time and a mod_time attribute for each fileset.

A595 PSF should not contain the location, media_sequence_number, size, or state
596 attributes; they shall be ignored when parsing the file. The value of the size attri-

bute597 is generated dynamically by sswwppaacckkaaggee based on the sizes of the files and
control_598 files.

599 5.2.10  Control_File Definition

600 ccoonntt rr ooll __ff ii ll ee
601 tt aagg tag
602 cckkssuumm cksum
603 ccoommpprr eesssseedd__cckkssuumm compressed_cksum
604 ccoommpprr eesssseedd__ssii zzee compressed_size
605 ccoommpprr eessssii oonn__sstt aatt ee compression_state
606 ccoommpprr eessssii oonn__tt yyppee compression_type
607 ii nntt eerr pprr eett eerr  interpreter
608 ppaatt hh path
609 rr eevvii ssii oonn revision
610 ssii zzee size
611 ssoouurr ccee source
612 rr eessuull tt  result

613 II NNFFOOand PSF files can contain control_file definitions.

A614 PSF should not contain the cksum, compressed_cksum, compressed_size,
615 compression_state, compression_type, size, or result attributes; they shall be

ignored616 when parsing the file. The values of the size and cksum attributes are
generated617 dynamically by sswwppaacckkaaggee based on the source file. A PSF shall con-
tain618 a source attribute. A PSF can contain a path attribute. If it does not,

619 sswwppaacckkaaggee shall use the basename obtained from the value of the source attri-
bute620 as the value of the path attribute. A PSF can contain a tag attribute. If it
does621 not, sswwppaacckkaaggee shall use the basename obtained from the value of the path

622 attribute as the value of the tag attribute. The sswwppaacckkaaggee utility shall resolve
the623 value of the tag attribute after it resolves the value of the path attribute.

An624 II NNDDEEXX file shall contain the tag, path, cksum, and size attributes. Control_file
de625 finitions for installed software shall also contain the result attribute. II NNDDEEXX

626 files should not contain the source attribute; it shall be ignored when parsing the
627 file.

The628 sswwppaacckkaaggee command automatically includes the II NNFFOO file itself as a control
file and adds the tag, path, and size attributes for it. The value of the cksum attri-
bute for the II NNFFOO control_file itself is not defined. An implementation can choose
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629 to store certain software object attributes, such as copyright, as control_files.

630 5.2.11  File Definition

631 ff ii ll ee
632 ppaatt hh path
633 cckkssuumm cksum
634 ccoommpprr eesssseedd__cckkssuumm compressed_cksum
635 ccoommpprr eesssseedd__ssii zzee compressed_size
636 ccoommpprr eessssii oonn__sstt aatt ee compression_state
637 ccoommpprr eessssii oonn__tt yyppee compression_type
638 ggii dd gid
639 ggrr oouupp group
640 ii ss__vvooll aatt ii ll ee is_volatile
641 ll ii nnkk__ssoouurr ccee link_source
642 mmaajj oorr  major
643 mmii nnoorr  minor
644 mmooddee mode
645 mmtt ii mmee mtime
646 oowwnneerr  owner
647 rr eevvii ssii oonn revision
648 ssii zzee size
649 ssoouurr ccee source
650 tt yyppee type
651 uuii dd uid

652 II NNFFOOand PSF can contain file definitions.

A653 PSF shall contain a source attribute. A PSF should not contain the cksum
compressed_cksum654 , compressed_size, compression_state, compression_type, or size

655 attributes; they shall be ignored when parsing the file. Device files (including the
656 major and minor attributes) should not be defined in a PSF (but can be added via
657 sswwmmooddii ff yy after being created by a ccoonnff ii gguurr ee script); they shall be ignored

when658 parsing the file. The values of the size and cksum attributes are generated
dynamically659 by sswwppaacckkaaggee based on the source file. A PSF can contain a path

660 attribute, otherwise the source is used to defined the path by sswwppaacckkaaggee. A PSF
can661 contain gid, group, link_source, mode, mtime, owner, type, and uid attributes,
otherwise662 they are retrieved from the source file by sswwppaacckkaaggee. A PSF can con-
tain663 is_volatile and revision attributes. Automatic determination of the file revi-
sion664 is implementation defined.

An665 II NNFFOO file should not contain the source attribute; it shall be ignored when
parsing666 the file. Table 5-1 shows the required, optional, and non-applicable attri-
butes667 for each of the file types in an II NNFFOOfile. The file types are described in 3.13.
Within668 a fileset, no more than one copy of a file shall be stored with the same
path.669

Within670 a PSF file, if the same file is defined more than once, the attributes from
the671 last definition shall be used and shall redefine the attributes previously
de672 fined. This action shall not cause additional copies of the file to be stored in the
distribution.673 All attributes not specifically listed shall remain unchanged.
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674 Table 5-1 −− File Attributes for INFO File
675 _____________________________________________
676 attribute f d h s b c p_____________________________________________
677 type R R R R R R R
678 path R R R R R R R
679 size R - - - - - -
680 link_source - - R R - - -
681 mode O O - - O O O
682 owner O O - - O O O
683 group O O - - O O O
684 uid  O O - - O O O
685 gid  O O - - O O O
686 cksum O - - - - - -
687 major - - - - R R -
688 minor - - - - R R -
689 is_volatile O O O O O O O
690 mtime O - - - - - -
691 revision O - - - - - -_____________________________________________LL

L
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L
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L
L
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L
L
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692 Key: R: Required O: Optional -: Ignored

693 5.2.12  Extended Control_File Definitions

694 cchheecckkii nnsstt aall ll  source [[ path]]
p695 prr eeii nnsstt aall ll  source [[ path]]
p696 poosstt ii nnsstt aall ll  source [[ path]]
v697 veerr ii ff yy source [[ path]]
f698 f ii xx source [[ path]]
c699 chheecckkrr eemmoovvee source [[ path]]
p700 prr eerr eemmoovvee source [[ path]]
p701 poosstt rr eemmoovvee source [[ path]]
c702 coonnff ii gguurr ee source [[ path]]
u703 unnccoonnff ii gguurr ee source [[ path]]
r704 r eeqquueesstt  source [[ path]]
u705 unnpprr eeii nnsstt aall ll  source [[ path]]
u706 unnppoosstt ii nnsstt aall ll  source [[ path]]
s707 sppaaccee source [[ path]]
c708 coonntt rr ooll __ff ii ll ee source [[ path]]

709 A PSF can contain extended control_file definitions. Each control_file definition
de710 fines the source attribute (the source file) to be used for the script. The keyword
(meaning711 cchheecckkii nnsstt aall ll , pprr eeii nnsstt aall ll , etc.) defines the tag of the script, which
tells712 the utilities when to execute the script.

If713 the optional path is supplied, it shall be the file name in the distribution (rela-
tive714 to the control directory for the software containing this script) used to store
the715 file; otherwise, the control_file.tag attribute is used as the file name. This also
allows716 a vendor to define one script to be executed for multiple tags. The script
can717 determine the tag being executed by the SW_CONTROL_TAG environment
variable.718

If719 the ccoonntt rr ooll __ff ii ll ee keyword is used, then the basename of the source attribute
is720 the tag of the control_file.
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721 5.2.13  Extended File Definitions

722 A PSF can contain extended file definitions. The sswwppaacckkaaggee utility supports
these723 extended file definition mechanisms:

724 directory mapping
725 A PSF can point the sswwppaacckkaaggee utility at a source directory con-
726 taining the files for the fileset. In addition, a PSF can map this
727 source directory to the appropriate (destination) directory containing
728 this subset of the filesets files.

729 recursive (implicit) file definition
730 If a directory mapping is active, a PSF can direct the sswwppaacckkaaggee
731 utility to include all files (recursively) from within the directory in
732 the fileset.

733 explicit file definition
734 For all or some of the files in the fileset, a PSF can name each source
735 file and destination path with a one line per file syntax.

736 default permission definition
737 For all or some of the files in the fileset, a PSF can define a default
738 set of permissions.

739 excluding files
740 Files that otherwise would be included can be explicitly excluded.

741 including files
742 File definitions may be included from a separate file.

These743 mechanisms can all be used in combination with the others.

744 5.2.13.1  Directory Mapping

745 ddii rr eecctt oorr yy source [[ path]]

746 This syntax defines a source directory under which subsequently listed files are
located.747 In addition, the user can map the source directory to a destination direc-
tory748 under which the packaged files will be located.

The749 destination directory shall be an absolute pathname, and shall be used as a
pre750 fix to the path attribute for each of the files.

The751 source directory can be either an absolute pathname, or a relative pathname.
If752 relative, the sswwppaacckkaaggee utility interprets it relative to the current working
directory753 in which the utility was invoked.

If754 the source directory does not exist, the sswwppaacckkaaggee utility shall generate an
error.755

756 5.2.13.2  Recursive File Definition

757 ff ii ll ee ∗∗

758 This syntax directs the sswwppaacckkaaggee utility to include every file (and directory)
within759 the current source directory in the fileset. The sswwppaacckkaaggee utility
attempts to include the entire recursive contents of the source directory in the
fileset.
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760 The ddii rr eecctt oorr yy keyword shall be specified before the ff ii ll ee  ∗∗ specification is
used.761 After finishing the recursive processing of the source directory, the

762 sswwppaacckkaaggee utility processes further specifications with respect to the original
directory.763

All764 other attributes for the destination file object are taken from the source file,
unless765 a ff ii ll ee__ppeerr mmii ssssii oonnss keyword is active. This keyword is described
below.766

The767 user can specify multiple ddii rr eecctt oorr yy and ff ii ll ee  ∗∗ pairs to gather all files
from768 different source directories into a single fileset.

769 5.2.13.3  Explicit File Definition

770 ff ii ll ee [[ -- tt type]] [[ -- mm mode]] [[ -- oo owner[[ ,, uid]] ]] [[ -- gg
771 group[[ ,, gid]] [[ -- nn]] [[ -- vv]] source [[ path]]

772 Instead of, or in addition to, the recursive file specification, the user can explicitly
specify773 the files to be packaged into a fileset.

This774 syntax may be used to redefine an attribute of a previously defined file. All
attributes775 not specifically listed remain the same.

The776 ddii rr eecctt oorr yy keyword can be used to define a source (and destination) for
explicitly777 specified files. If no ddii rr eecctt oorr yy keyword is active, then the full source
path778 and the absolute destination path (the path attribute) shall be specified for
each779 file.

The780 meaning of each of these fields is as follows:

781 ff ii ll ee This keyword specifies an existing file or directory, perhaps within
782 the currently active source directory, to include in the fileset. It can
783 also specify a directory, hard link, or symbolic link that does not exist
784 as a source file, but is created when the fileset is installed.

785 source When specifying an existing source file, this value defines the path to
786 it.

787 If this is a relative path, the sswwppaacckkaaggee utility searches for it rela-
788 tive to the source directory set by the ddii rr eecctt oorr yy keyword. If no
789 source directory is active, the sswwppaacckkaaggee utility searches for it rela-
790 tive to the current working directory in which the utility was
791 invoked.

792 All attributes for the destination file object are taken from the source
793 file, unless a ff ii ll ee__ppeerr mmii ssssii oonnss keyword is active, or the -- mm, -- oo,
794 or -- gg options are also included in the file specification.

795 When specifying a new directory to be created upon installation
796 where there is no destination path specified, the source defines the
797 path of the installed directory. When specifying a new hard link or
798 symbolic link to be created upon installation, the source defines the
799 pathname of the installed file to use as the source for the new file.

800 path
801 When specifying a new or existing source file, this value defines the

destination path at which the file will be created or installed. If path
is a relative path, the active destination directory set by the ddii rr eecc--
tt oorr yy keyword shall be prefixed to it. If the path is relative, and no
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802 destination directory is active, the sswwppaacckkaaggee utility shall generate
803 an error. If the path is not specified, then the source is used as the
804 path with the appropriate mapping done with the active destination
805 directory (if any).

806 -- tt  type When creating a new directory, hard link or symbolic link (a file in
807 the fileset that does not exist in the source), this option shall be
808 specified to define the file type. The following file types can be
809 created:

810 dd Create a directory. If only the source is specified, it is
811 used as the path. Otherwise, the source is used to
812 retrieve the attributes for the directory created at path.
813 If the path is not specified, or any attributes, then
814 default values of the attributes shall be implementation
815 defined.

816 hh Create a hard link. Both the source and path shall be
817 specified. The source is the pathname of the installed
818 file object to be used as the source for the new hard link
819 (the link_source attribute).

820 ss Create a symbolic link. Both the source and path shall
821 be specified. The source is the pathname of the installed
822 file object to be used as the source for the new symbolic
823 link (the link_source attribute).

824 Files with the types cc (character special), bb (block special), and pp
825 (named pipe | FIFO) are not supported by sswwppaacckkaaggee and sswwii nn--
826 sstt aall ll and can be created via a ccoonnff ii gguurr ee control script. In gen-
827 eral, device files and pipes are created during system configuration
828 on the system actually running the software. Also, there can be files
829 of other types that the sswwppaacckkaaggee utility does not recognize and
830 that shall therefore cause an error.

831 -- mm mode This option defines the (octal) mode for a file or directory.

832 -- oo [owner][,uid]
833 This option defines the name or uid, or both, of the owner of the des-
834 tination file. If only the owner is specified, then the owner and uid
835 attributes are set for the destination file object based on the database
836 of the packaging host. If only the uid is specified, it is set as the uid
837 attribute for the destination object and no owner name is assigned.
838 If both are specified, each sets the corresponding attribute for the file
839 object. If neither are specified, then the owner and uid of the file
840 shall be used as found in the file system of the packaging host. See
841 4.5.7.3.3.

842 During an installation, the owner attribute is used to set the owner
843 name and uid unless the owner name is not defined in the target sys-
844 tem user database. In this case, the value of the uid attribute is used
845 to set the uid.

846 -- gg [group][,gid]
847 This option defines the name or gid, or both, of the group of the desti-

nation file. If only the group is specified, then the group and gid
attributes are set for the destination file object based on the database
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848 of the packaging host. If only the group is specified, and it contains
849 digits only, it is interpreted as the gid, and is set as the gid attribute
850 for the destination object; no group name is assigned to the object. If
851 both are specified, each sets the corresponding attribute for the file
852 object. If neither are specified, then the group and gid of the file
853 shall be used as found in the file system of the packaging host. See
854 4.5.7.3.3.

855 During an installation, the group attribute is used to set the group
856 name and gid, unless the group name is not defined in the target sys-
857 tem group database. In this case, the gid attribute is used to set the
858 gid.

859 -- nn This option indicates that the file is not compressible.

860 -- vv  The use of -- vv on a source line is used to specify that the file is vola-
861 tile (contents, attributes or existence can change after installation).

862 5.2.13.4  Default Permission Definition

863 ff ii ll ee__ppeerr mmii ssssii oonnss [[ -- mm mode || -- uu umask]] [[ -- oo [[ owner[[ ,, ]] ]] [[ uid]] ]] [[ -- gg [[ group[[ ,, ]] ]] [[ gid]] ]]

864 A destination file object inherits the mode, owner, and group of the source file.
The865 ff ii ll ee__ppeerr mmii ssssii oonnss keyword can be specified as follows to set a default per-
mission866 mask, owner, and group for all the files being packaged into the fileset:

867 ff ii ll ee__ppeerr mmii ssssii oonnss
868 This keyword only applies to the fileset it is defined in. Multiple
869 ff ii ll ee__ppeerr mmii ssssii oonnss can be specified, and subsequent definitions
870 simply replace previous definitions.

871 -- mm mode This option defines a default (octal) mode for all file objects.

872 -- uu umask
873 Instead of specifying an octal mode as the default, the user can
874 specify an octal umask() value that gets ‘‘subtracted’’ from the mode
875 of an existing source file, or applied for each nonexistent file, to gen-
876 erate the mode of the destination file.

877 By specifying a umask() value the user can set a default mode for
878 executable files, non-executable files, and directories. A specific mode
879 can be set for any file, as described above.

880 -- oo [owner[,]][uid]
881 This option defines the name or uid, or both, of the owner of the des-
882 tination file. See the discussion of the -- oo option in 5.2.13.3.

883 -- gg [group[,]][gid]
884 This option defines the name or gid, or both, of the group of the desti-
885 nation file. See the discussion of the -- gg option in 5.2.13.3.

886 5.2.13.5  Excluding Files

887 eexxccll uuddee source

888 A file listed after the eexxccll uuddee keyword that was previously included, for example
from a recursive file definition, is excluded from the list of files.
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889 If the source specifies a directory, then all files below that directory are excluded.

890 5.2.13.6  Including Files

891 ff ii ll ee << include_file

892 The ff ii ll ee keyword can be used to include definitions for files from a separate
include_893 file by specifying a << (less than) character followed by the include_file.

894 5.2.14  Space Control_file

895 path [[ ++|| -- ]] size

896 For each path listed in the ssppaaccee file, the sswwii nnsstt aall ll utility shall add the size,
in897 bytes, to the disk space requirements. The size can be positive (reflecting the
maximum898 transient or permanent disk space required for the install), or negative
(re899 flecting space freed by one of the scripts executed by the sswwii nnsstt aall ll com-
mand).900 An implementation shall consider positive records and may consider nega-
tive901 records.

902 5.3  Serial Format and Multiple Media

903 A distribution in the serial format of the software packaging layout is a bit-stream
representation,904 implemented as a set of POSIX.1 {2} extended ccppii oo or extended

905 tt aarr archives which contain files in the directory structure of the software packag-
ing906 layout defined in Section 5.

A907 serial distribution can be stored on any serial medium. A serial distribution can
also908 be stored in any file, within the file system, which supports the storing of

909 POSIX.1 {2} extended ccppii oo or extended tt aarr archives. How a system reads or
writes910 to the different media devices is outside the scope of this part of ISO/IEC

911 15068.

Implementations912 shall support serial distributions if the underlying operating sys-
tem913 supports the ppaaxx utility, as defined in POSIX.2 {3}, or otherwise supports
reading914 and writing of the extended tt aarr and extended ccppii oo archives defined in

915 POSIX.1 {2}. If serial distributions are supported, the serial distribution formats
supported916 shall include extended tt aarr and extended ccppii oo.

The917 distribution is implemented as a set of one or more POSIX.1 {2} extended
918 ccppii oo or extended tt aarr archives. The archives reside on a set of one or more serial

media,919 or in a file. Each media in a serial distribution shall contain one and only
one920 archive.

A921 distribution may span multiple media in a hierarchical structure. In this case,
the922 set of files on any particular media, including the attributes defined in any
software923 definition files, should be similar to that for a serial archive. In other
words,924 the decision for which files are put on which media should be the same
whether925 the distribution is serial or hierarchical. Space considerations on media
may926 cause some differences.

The927 following are the rules regarding ordering of files within serial distributions.
These rules, including generation of the fileset.media_sequence_number, are
implemented by the sswwppaacckkaaggee utility.
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928 (1) The catalog files (which contain all the information describing the
929 software contained in the distribution), as well as the control scripts, in
930 this relative order.

931 (a) The global II NNDDEEXX file, as described in 5.1.1.1

932 (b) The distribution files, as described in 5.1.1.2

933 (c) The product catalog files, product by product, as described in 5.1.1.3

934 [1] The product control files, as described in 5.1.1.4

935 [2] The fileset control files, fileset by fileset, as described in 5.1.1.5

936 (2) The actual software files, fileset by fileset, as described in 5.1.2

937 (a) Prerequisites of filesets before the filesets that depend on them

938 (b) Kernel filesets before non-kernel filesets (except where kernel
939 filesets have prerequisites on non-kernel)

940 (3) Each medium shall have (as its first file, if a serial medium)

941 (a) A global II NNDDEEXX file, ccaatt aall oogg// II NNDDEEXX that shall at least contain the
942 distribution.uuid and media.sequence_number attributes (used to
943 identify a particular media within a particular distribution)

944 (4) Each archive shall start at the beginning of the medium. Multiple
945 archives on one medium are not allowed.

Additionally,946 in order to increase the usability of multiple media serial distribu-
tions,947 the following guidelines should be used and in decreasing importance:

948 — Each medium should contain complete files wherever possible. If a file is
949 larger than the the capacity defined by the media_capacity option, then the
950 behavior is implementation defined.

951 — Each medium should contain complete filesets whenever possible or practi-
952 cal. The fileset.media_sequence_number attribute is the number of the
953 medium where the fileset begins. If a fileset is larger then the medium size,
954 then the fileset.media_sequence_number attribute shall contain the list of
955 media.sequence_numbers describing the media that contain this fileset.

956 — Each medium should contain complete products whenever possible or prac-
957 tical.

958 — Each medium should contain needed dependencies whenever possible or
959 practical.

Thus,960 a conforming implementation shall be able to

961 — Read the II NNDDEEXX off of the first medium for the Selection Phase

962 — Scan the first medium (and those following as needed) for the necessary
963 catalog files for the Analysis Phase

964 — Request the next needed medium for the next needed fileset based on
965 media_sequence_number during the Execution Phase

966 — Request the next medium when the fileset spans media
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967 Note that in all respects, a serial distribution shall conform to the specifications of
the968 extended ccppii oo or extended tt aarr archives. See 10.1.1 and 10.1.2 of

969 POSIX.1 {2}. This includes, but is not limited to, the following:

970 — Recording format

971 — Character sets
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1 Annex B
2 (informative)

3 Rationale and Notes

4 B.1  General

5 B.1.1  Scope

6 A number of areas are not covered in this part of ISO/IEC 15068. A few things
(such7 as physical media) are truly outside the scope of this part of ISO/IEC 15068.
However,8 some things are listed as either undefined or unspecified due to time
and9 resource constraints as well as the inability to reach consensus. Areas
thought10 to be the subject of future revisions or extensions to this part of ISO/IEC

11 15068 include the archiving of compressed files, partial product replacement, and
end12 user customization. Standardizing the current content of this part of ISO/IEC

13 15068 was considered the most essential task, providing a basis for future imple-
mentation14 and for future development of standards.

The15 requirement for all POSIX.2 {3} utilities and all the file system features of
16 POSIX.1 {2} generated significant discussion. The assertion was made that the

underlying17 operating system need not be fully POSIX.1 {2} or POSIX.2 {3} confor-
mant.18 With the requirement left as it is, implementation on such systems as
DOS,19 OS/2, MVS, VMS, etc., is feasible. Some guidance, however, should be sup-
plied20 by implementors of this part of ISO/IEC 15068 to those who write scripts to
be21 packaged in distributions. It is actually those scripts that have significant
dependencies22 on the features of the underlying operating system. Assured porta-
bility23 of scripts is not possible without assurance of an interpreter and utilities.
By24 allowing other interpreters, some concession has been made to assist in
managing25 existing software in the real world. The best portability assumption is
that26 the cchheecckkii nnsstt aall ll , pprr eeii nnsstt aall ll , and ppoosstt ii nnsstt aall ll scripts should not
depend27 on features beyond those of POSIX.2 {3} or POSIX.1 {2}. The ccoonnff ii gguurr ee

28 scripts run only on the systems that actually use the software, hence, they need
not29 be as portable as the pprr eeii nnsstt aall ll and ppoosstt ii nnsstt aall ll scripts.

This30 part of ISO/IEC 15068 specifies distributed operations without specifying the
mechanism31 for such. Clearly, this could represent a serious problem for intero-
perability.32 It was noted that the existing practices used remote procedure calls,
with33 technologies that are not currently specified as formal standards. References
to34 such documents were recognized as impediments to formal international stan-
dardization.35 The work to specify interoperability for this part of ISO/IEC 15068 is
in36 progress at X/Open and the reader is referred to {B32}.
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37 B.1.2  Normative References

38 There is no additional rationale provided for this clause.

39 B.1.3  Conformance

40 The conformance classes defined in this part of ISO/IEC 15068 are derived some-
what41 from the examples of POSIX.1 {2} and POSIX.2 {3}, with variations to support
unique42 situations. This part of ISO/IEC 15068 contains no API at all, which (in the
minds43 of many) eliminates the Application Conformance classes of POSIX.1 {2} and

44 POSIX.2 {3}. Implementation Conformance is based on implementation of the util-
ities45 defined in this part of ISO/IEC 15068, and on the proper POSIX.1 {2} and

46 POSIX.2 {3} support from the operating system. There is a new conformance class,
Distribution47 Conformance, to allow suppliers of software to package their software
in48 a conformant manner. Distributions have many of the characteristics of appli-
cations49 using POSIX.2 {3}, since the distributions contain executables (presumably
shell50 scripts).

51 B.1.3.1  Implementation Conformance

52 This class requires support of all the POSIX.1 {2} and POSIX.2 {3} functionality
referenced53 in this part of ISO/IEC 15068. The requirements from POSIX.1 {2} are
primarily54 for hierarchical file system support, including the file attributes of
owner,55 group, and mode. In addition, the POSIX.2 {3} utilities are required to sup-
port56 portable scripts.

This57 assures that every Conforming Implementation will be able to install any
Strictly58 Conforming Distribution properly, including the proper settings of file
attributes.59 One might question this need if one is installing software particular to
a60 system that is not POSIX.1 {2} conformant. It is the pervasive ability to serve
the61 software over a distributed file system that makes critical the need for all Con-
forming62 Implementations to understand at least one set of well specified operating
system63 behavior. The one set of operating system behavior we have chosen is

64 POSIX.1 {2}. The need for POSIX.2 {3} is primarily driven by the presence of exe-
cutable65 control files within distributions. At least one guaranteed mechanism is
required66 to invoke those files, and the shell interpreter was chosen for that pur-
pose.67 Further, developers of portable scripts need a guarantee of some basic set of
utilities68 with which to work, and the POSIX.2 {3} utilities were chosen for that pur-
pose.69

A70 Conforming Implementation need not include the POSIX.1 {2} and POSIX.2 {3}
implementation71 itself, but shall document how such can be obtained for the sys-
tems72 that the implementation supports. It is reasonable to assume that a given
implementation,73 conformant in the presence of proper POSIX.1 {2} and POSIX.2 {3}
support74 from the operating system, may still operate correctly on some distribu-
tions75 even when the proper operating system support is not present in full or in
part.76
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77 B.1.3.2  Distribution Conformance

B.1.3.2.1  Strictly78 Conforming POSIX.7.2 Distribution

79 The Strictly Conforming Distribution class is intended to provide the highest
degree80 of portability for a distribution. Conformance to this class guarantees that
any81 conforming implementation can install this software properly.

82 B.1.3.2.2  Conforming POSIX.7.2 Distribution

83 The Conforming Distribution class is intended to guarantee that any conforming
implementation84 can copy or install this software properly. This class also allows
for85 additional functionality, which may come either from implementations that
can86 take advantage of additional attributes, or from software being able to store
and87 retrieve that information from any Conforming Implementation.

88 B.1.3.2.3  Conforming POSIX.7.2 Distribution Using Extensions

89 This class is intended to allow evolution of this standard, but in an open, con-
sistent90 and well-documented manner. Examples of this are compressed media or
bootable91 serial media. Both of these are features were recognized as important,
but92 upon which consensus was not reached.

This93 class also provides flexibility for distributions needing to conform to other
constraints94 related to the support of POSIX.1 {2} and POSIX.2 {3}. Users among
the95 developers of this part of ISO/IEC 15068 strongly voiced the desire to support
interpreters96 other than sshh. Support for other interpreters also permits the use of
such97 distributions on systems, such as DOS, which are not conformant with

98 POSIX.1 {2} or POSIX.2 {3}.

99 B.1.3.2.4  Documentation

100 There is no additional rationale provided for this subclause.

101 B.1.4  Test Methods

102 There is no additional rationale provided for this clause.

103 B.2  Terminology and General Requirements

104 B.2.1  Conventions

B.2.1.1  Editorial105 Conventions

106 There is no additional rationale provided for this subclause.
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107 B.2.1.2  Grammar Conventions

108 There is no additional rationale provided for this subclause.

109 B.2.2  Definitions

110 In defining standards for software administration, the concept of roles is used to
specify111 the way interactions occur in order for software administration to take
place.112 Figure B-1 shows the various roles, including those that are outside the
scope113 of this part of ISO/IEC 15068, as well as those within that scope.

114 _____________________________________________________________________________

115 ....................................................116 ....117 ....118 ....119 ....120 ....121 ....122 ....123 ....124 ....125 ......................................................
...
...
...
...
...
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...
...
...
...
...
...
...
.
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swlist, swmodify
swinstall, swcopy, swremove
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swpackage

swcopy
swverify
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swlist, swmodify

swlist

swconfig
swverify

swcopy
swinstall

data flow

control flow

swcopy
swinstall

swpackage

developed
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Package

role

Developer

role

out of scope

installed

swinstall, swremove
swlist, swmodify
swverify
swconfig

software

Target

role
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role

126 _____________________________________________________________________________

127 Figure B-1 −− Roles in Software Administration

128 Distributed applications require actions to be performed in more than one place
(system129 or directory). These distributed portions have often been referred to as
client130 and server. Software administration tasks also are often initiated by
different users at different times. Since the terms client and server have imple-
mentation implications beyond the scope of this part of ISO/IEC 15068, the more
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131 neutral concept of role is introduced. This stems from a need to refer to things
that132 occur logically, if not physically, on what might be thought of as a client or
server.133 In the context of this part of ISO/IEC 15068, roles are simply a convenient
way134 of referring to where function is apparent, with no implication for how this is
actually135 implemented.

It136 may be helpful to think of roles as separate processes, one per role, but that is
only137 one possible implementation. Roles may operate on separate systems, or
hosts,138 although all roles may operate on the same host. For example, the pack-
ager139 role creates an initial distribution. When copying this distribution, the
source140 role provides read access to the distribution files, while the target role
writes141 the new copy. This new copy may then be read by another source role for
another142 install or copy.

F143 or any implementation, a role consists of the entire set of tasks that may occur
within144 the role. A task is a set of well-defined behaviors and state changes in the
managed145 objects. Tasks are initiated by the system administrator using a specific
command146 in the command line interface (CLI). Tasks are defined by this part of

147 ISO/IEC 15068 in terms of the state changes on the software objects on target
hosts.148

As149 each task proceeds, different roles are involved. These roles may be realized on
a150 single machine or could involve a different machine for each role.

151 Developer Role Where the software is developed, tested, and main-
152 tained.

153 This role is outside the scope of this part of ISO/IEC
154 15068. In Figure B-1, software is developed by the
155 development role in some environment that results in it
156 being in the developed state.

157 Manager Role Where each task is initiated and is concerned with tak-
158 ing appropriate action at the completion or failure of a
159 task.

160 Manager control is understood as a more common need
161 than target control, so at least that should be supported.
162 For this reason, the manager role sets the options for a
163 task, and each of the target hosts implements those
164 options. So, any extension involves a set of ways to
165 define selected control over particular policies. A design
166 for this has not been pursued beyond recognizing the
167 complexity of the problem.

168 The manager role provides the means of controlling the
169 way software is created, transferred, and installed. In
170 particular it provides an administrative interface to the
171 other roles, enabling their activities to be controlled in a
172 coordinated manner.

173 Packager Role Where software that has been developed is organized in
174 a form suitable for distribution.

The packager role transforms a product from the format
produced by the developer role to the format specified by
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175 this part of ISO/IEC 15068 for use by the next stage of
176 the process, the source, and manager roles. The pack-
177 ager role defines the requirements for this transforma-
178 tion to be successful — the input (the product
179 specification file, and the files it describes), the com-
180 mand line interface to initiate the transformation
181 (sswwppaacckkaaggee) utility, and the output of the packaging
182 task (packaging layout).

183 Two distinct, but related, formats for packaged software
184 are supported by this part of ISO/IEC 15068 — a struc-
185 tured format residing within a POSIX.1 {2} hierarchical
186 file system (such as disk, CD, etc.), and a bit stream
187 representation residing on any serial device or file (such
188 as tape, tt aarr archive file, etc.).

189 Source Role Where the software exists in a form suitable for distri-
190 bution and hence forms a context for the establishment
191 of a repository of software from which the manager may
192 choose to distribute to the target.

193 Software exists in the source until it is removed by a
194 task initiated by the manager.

195 The source role provides a repository where software
196 may be stored, and provides access for those roles that
197 require the software.

198 Target Role The target of a task.

199 For example, when installing software, the target is
200 where software is installed after having been delivered
201 from a source. As another example, the target for a
202 copy task command refers to the distribution where pro-
203 ducts are added. For management tasks like removing
204 software, the target refers to either the
205 installed_software objects or the distributions from
206 which software is being removed.

207 Part of the distributed model involves the target role
208 granting permission to the manager role to perform
209 various software administration tasks. Authority for
210 certain classes of tasks may be individually controllable,
211 for example, modifying vs. listing installed products.
212 While it is entirely conceivable that the target may want
213 to restrict the way authorized tasks are performed, it is
214 beyond the scope of this part of ISO/IEC 15068.

215 Client Role Where the software is actually executed or used, which
216 may be different from where it is actually installed.

217 Software is configured for use on the client.

218 An example is installing for an environment where
many hosts share software from one system. Diskless
systems are one example of systems that do such

170 B Rationale and Notes

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

219 sharing. A manager role initiates the install task with
220 the source role serving the software from the distribu-
221 tion and the target role installing the software on a
222 fileserver. After the installation is complete, then a
223 client role on each client sharing this software performs
224 configuration for the shared software and the client
225 host.

It226 is important to understand the difference between the target and client roles.
The227 client role is where the software is actually used and where configuration of
the228 software takes place, while the target role is where the software is installed.
Although229 in many cases these are the same machines, in some cases they are
di230 fferent and the separation of configuration from installation is important. Each
target231 from the targets operand of an install or configure task may identify a tar-
get232 role (if installing but not configuring), a client role (if just configuring), or both
(if233 installing and configuring).

T234 wo examples of when these roles refer to different machines are:

235 — Proxy install (installing on one system for use by another system) where
236 configuration of the software is done separately, because the target may not
237 have the necessary capabilities or information, or both, for configuring the
238 client.

239 — The target is a file server, and there are multiple clients that access the
240 software installed on the file server. Each client may require separate
241 configuration as targets of sswwccoonnff ii gg.

Figure B-1242 shows a split between the manager role and the other roles. The
administrative243 interface to software administration is provided in the manager
role,244 from which the individual tasks that take place in the other roles are con-
trolled.245

This246 part of ISO/IEC 15068 defines a set of utilities that is such an administrative
interface.247 These utilities provide basic facilities for controlling the individual
tasks.248 Other management applications may be built that provide much more
comprehensive249 software administration facilities. This part of ISO/IEC 15068
de250 fines facilities that enable management applications to control software
administration251 across any number of systems with conforming implementations.

One252 item of note among the general terms is the definition of symbolic link (see
2.2.2.99).253 While not yet standardized (see POSIX.1a {B21}), symbolic links are an
entrenched254 part of existing practice. This part of ISO/IEC 15068 makes no
attempt255 to independently define symbolic links. Rather, the functional charac-
teristics256 of symbolic links are undefined.
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257 B.3  Software Structures

258 An example of the structure of the software objects for this part of ISO/IEC 15068
is259 illustrated in Figure B-2.

260 _____________________________________________________________________________

261

262 Binaries

BinariesLibrariesManuals

Libraries

Fonts Runtime

Tcp-ipNfsX11R4

Runtime

Networks

installed_software @/ distribution @/cd

systemA

263 __________________________________________________________________________________________________________________________________________________

Figure264 B-2 −− Example of Software Structure

265 At the top of the hierarchy is a host, which is a system that conforms to this part
of266 ISO/IEC 15068. It is the starting point for finding all the software on that sys-
tem267 that falls within this part of ISO/IEC 15068. A host contains
software_collections.268

There269 are two distinct types of software_collections, as listed in the following, that
may270 exist within a conformant system:

271 distribution A distribution consists of software products, in a form
272 ready for installation. A distribution may also contain
273 software bundles. There may be many distributions
274 within a host.

275 installed_software An installed_software object consists of products
276 installed from a distribution. An installed_software
277 object may also contain software bundles. There may be
278 other installed_software objects for use by this system
279 or for other systems.

Software280 is organized into a hierarchy of objects, as described in the following,
that281 are operated on by the utilities defined in this part of ISO/IEC 15068:

282 product A product consists of filesets and control scripts, plus all
the associated metadata. The content of a product may
be specified as a collection of subproducts, filesets, or a
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283 combination of the two.

284 bundle A bundle is a grouping of other software objects and is a
285 convenient way to reference a set of software.

286 fileset A fileset consists of the actual files plus control scripts.
287 Filesets are generally the lowest level of software object
288 that can be operated on by the utilities.

289 subproduct Subproducts are a grouping of other subproducts, or of
290 filesets, or of some combination, that resolve to a group
291 of filesets. Subproducts are a convenient way to aggre-
292 gate filesets.

The293 software_files define the files and control_files that are contained in the
software294 objects that are operated on during a software administration utility.
There295 are two classes of software_files as described in the following:

296 control_file Control_files consist of control scripts and other files
297 that are used in various ways by the utilities. Control
298 scripts are executed by the utilities at various points in
299 a task. Control scripts provide a way to perform steps,
300 in addition to those executed by the utilities, at various
301 points in the task such as preinstall checking, postin-
302 stall customization, configuration, and verification.
303 Either a single script with multiple entry points, or mul-
304 tiple scripts can be defined.

305 Most control scripts are run on the target, which may be
306 a different architecture than the client on which the
307 software operates. They should, therefore, use
308 POSIX.2 {3} utilities, except where they can determine
309 that they are running on the client.

310 In addition to scripts, other control_files provide input
311 to the control scripts, or to the utilities directly (e.g., the
312 rr eessppoonnssee and ssppaaccee control_files).

313 file Files are the lowest level of object defined by this part of
314 ISO/IEC 15068. Files contain the attributes describing
315 the file including the contents of the file and its installed
316 location.

The317 distributions and installed_software objects are the sources or targets of a
software318 administration command. The software objects (products, filesets, bun-
dles,319 and subproducts) are the objects that are being applied to those targets.

This320 part of ISO/IEC 15068 describes the structure and the attributes for
software_collections,321 software objects, and software_files. It also describes the
behaviors322 for the utilities that operate on these objects. However, these structure
de323 finitions are not managed object classes in the ISO sense because the behaviors
are324 not described in terms of methods within object classes.

325 NOTE: Object classes are templates for the creation of object instances. They are analogous to the
de326 finition statements used in programming languages to define data structures that will be created
later. Objects contain more than data structures, in that they also possess methods (procedures
that are executed by objects). A well-formed object class has methods defined that handle all object
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327 data manipulation, including creation, modification, and listing, so that the actual storage of the
data328 is appropriately hidden from the application using the objects.

329 Figure B-3 shows the components of the software object hierarchy. The contain-
ment330 arrows designate objects that are defined within the context of their contain-
ing331 objects. An object can only exist within one containing object. The identifier of
an332 object (for example, the tag attribute of a fileset) only needs to be unique within
the333 scope of the containing object.

The334 reference arrows designate objects that are included when this object is
operated335 on. An object may be referred to by more than one object. Bundles need
not336 refer to entire products, but can refer to individual filesets or subproducts.
Fileset337 and subproduct objects can be referenced directly by bundles by also iden-
tifying338 the product of which the fileset or subproduct is a part.

Figure B-4339 shows the software administration common classes and the software
objects340 that inherit attributes from these common classes.

Interoperability341 between implementations of this part of ISO/IEC 15068 may be
achieved342 through the definition of methods for the first two of these common
classes,343 software_collections and software. The software_collections are the
source344 and target objects for software administration, while the software objects
are345 the objects that are operated on within the context of the software_collections.
Operations346 on individual software_files independent of operations on software
objects347 is undefined.

This348 part of ISO/IEC 15068 also does not define how remote file systems are
managed.349 In the simplest case, each file system is ‘‘local’’ to a single host, and all
installations350 may be directed to the file system through an agent process on that
host.351 Thus, files on a file system are contained within one of the installed
software352 collections contained below that host. On the other hand, an implemen-
tation353 may also choose to allow installation to a remote file system over a remote

354 file system protocol. That is, the target process is running on a host that is
di355 fferent from the one that contains the file system. In this case, the files on that

356 file system may be contained within the same software collection as before, or may
be357 contained within a local software collection. In another implementation, all
software358 collections may be stored within a global naming service instead of below
any359 particular host.

An360 implementation may choose to define a software host object, or manage
software361 as part of a more general host object. The attributes of a host object that
are362 of interest to this part of ISO/IEC 15068 are shown in the following table:

The363 following are the attributes of the hosts that contain software_collections
managed364 by this part of ISO/IEC 15068:

365 distributions The list of distribution.path attributes for distributions in the
366 software host object.

367 These describe the PPAATTHHNNAAMMEE portion of a software_collection
368 source or target.

369 host Identifier used to specify the host portion of a software source or
370 target.

Identification of a remote host system is dependent on the net-
working services implementation and thus the syntax and
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371 __________________________________________________________________________________________________________________________________________________
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379 Figure B-3 −− Software Object Containment

380 semantics of the host name is undefined within this part of
381 ISO/IEC 15068.

382 installed_software
383 The list of installed_software.path and installed_software.catalog
384 attributes for installed_software objects in the software host
385 object.

386 These describe the PPAATTHHNNAAMMEE portion of a software_collection
387 target.

machine_type
Corresponds to the machine member of the uname() structure
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388 __________________________________________________________________________________________________________________________________________________

389
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391 __________________________________________________________________________________________________________________________________________________

392 Figure B-4 −− Software Object Inheritance

393 defined in 4.4.1 of POSIX.1 {2}.

394 It is the hardware type on which the system is running.

395 os_name Corresponds to the sysname member of the uname() structure
396 defined in 4.4.1 of POSIX.1 {2}.

397 It is the name of this implementation of the operating system.

398 os_release Corresponds to the release member of the uname() structure
defined in 4.4.1 of POSIX.1 {2}.
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399 Table B-1 −− Possible Attributes of a Host Class
400 ________________________________________________________________________________________________________________________________________________________________________________
401 Attribute Length Permitted Values Default Value________________________________________________________________________________________________________________________________________________________________________________
402 host Undefined Portable character set None________________________________________________________________________________________________________________________________________________________________________________
403 os_name 32 Portable character set None
404 os_release 32 Portable character set None
405 os_version 32 Portable character set None
406 machine_type 32 Portable character set None________________________________________________________________________________________________________________________________________________________________________________
407 List of distribution directoriesdistributions Undefined Empty list
408 List of installed_software direc-
409 tories and catalog identifiers

installed_software Undefined Empty list

________________________________________________________________________________________________________________________________________________________________________________LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L
L
L
L
L

410 It is the release level of the operating system implementation.

411 os_version Corresponds to the version member of the uname() structure
412 defined in 4.4.1 of POSIX.1 {2}.

413 It is the version level of this release of the operating system.

414 B.3.1  Software_Collection

415 This class definition exists for convenience in defining the classes that inherit
from416 it. It is not intended that any direct instances of this class be created, but
only417 of the classes that inherit from it.

Multiple418 versions of products and bundles are possible when subsequent releases
of419 a product or bundle have different revision numbers, and when products or bun-
dles420 targeted for different machine types or other OS attributes define the archi-
tecture421 attribute differently.

The422 layout_version attribute is the version number of this part of ISO/IEC 15068 to
which423 the distribution conforms. The name of this part of ISO/IEC 15068 (e.g.,
P1387.2-19xx)424 was considered but there was concern that the delay between IEEE
acceptance425 and ISO acceptance would make it hard to pick the year correctly. It
is426 not clear when to change the number from 1.0 to 1.1 or even from 1.x to 2.0.

It427 is possible for an II NNDDEEXX file describing a distribution to contain products with
di428 fferent values of layout_version. The software_collection layout_version refers
only429 to the format of the distribution attributes and the pprr oodduucctt keyword. After
the430 pprr oodduucctt keyword, the product layout_version defines the format of the
de431 finitions of all objects within that product.

432 B.3.2  Distribution

433 POSIX.1 {2} allows for different pathname and filename sizes. Thus it is possible
for434 a distribution to be created on one system and not be readable or installed on
another435 system (each of which conforms with this part of ISO/IEC 15068) because
of436 differences in their POSIX.1 {2} {NAME_MAX} and {PATH_MAX}. Considera-
tion437 was given to attributes defining the longest sizes of file names and paths on a
distribution, but these were not included since their use could neither ensure
failure nor success of installing or copying a particular product from the distribu-
tion. Another issue implementors should consider is the maximum name and
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438 path that may be contained within a supported archive.

The439 need for the media_sequence_number attribute is to number the tapes (or
disks440 or whatever) if a distribution is on more than one of them. If there is only
one,441 then its number is 1.

The442 following attributes at one point were listed as distribution attributes. How-
ever,443 it was determined that the only time it could be guaranteed that these attri-
butes444 were accurate was for an initial distribution definition. As soon as a

445 sswwccooppyy or sswwrr eemmoovvee operation occurred on a distribution, the attributes could
be446 invalid because it would be impossible to modify these attributes in any logical
manner447 based on the operation. It is recognized that these attributes are valuable
and448 many vendors may choose to put them in as vendor extensions.

449 tag A short name associated with the distribution, used for selecting
450 the distribution from the command line

451 title A longer name used for display purposes.

452 description A more detailed description of the contents of the distribution.

453 revision A revision associated with the distribution.

454 media_type Describes the type of media being used (e.g., CD-ROM, 8 mm,
455 etc.)

456 copyright The copyright notice for the distribution.

457 create_time The date, in seconds since the Epoch, when the distribution was
458 made.

459 number The vendor part number for the distribution.

460 architecture A sequence of characters used by a vendor to describe the
461 machine or product.

462 This is presumably more ‘‘user friendly’’ than the values
463 returned by the uunnaammee utility.

Usually464 distributions will be created upon creation of the first product with
465 sswwppaacckkaaggee or sswwccooppyy . Usually distributions will be removed as a part of remov-

ing466 the last product with sswwrr eemmoovvee. An implementation may choose to provide
more467 explicit control for creation and deletion of empty distributions. The

468 sswwccooppyy and sswwrr eemmoovvee utilities should be used for this purpose. The sswwmmooddii ff yy
469 utility may also be used.

470 B.3.3  Media

471 There is no additional rationale provided for this clause.

472 B.3.4  Installed_Software

473 This class definition exists for convenience in defining the classes that inherit
from474 it. It is not intended that any direct instances of this class be created, but
only475 of the classes that inherit from it.
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476 The installed_software catalog may be located by something as simple as a path-
name477 where the catalog is stored as a file, or it could be located in a more compli-
cated478 fashion such as with a key from a directory service used to identify all or
part479 of a database.

480 B.3.5  Vendor

481 The vendor.tag attribute is intended to distinguish software objects from different
vendors482 that happen to have the same product.tag. A vendor should attempt to
choose483 a vendor.tag that is unique among all vendors.

484 B.3.6  Software

485 This class definition exists for convenience in defining the classes that inherit
from486 it. It is not intended that any direct instances of this class be created, but
only487 of the classes that inherit from it.

This488 standard has defined four related software objects — products, filesets, bun-
dles,489 and subproducts. See Figure B-4. Implementations are encouraged to
present490 these to the user as hierarchy of similar ‘‘software’’ objects, and to actually
implement491 these so that they differ only as needed. That is to say, an implemen-
tation492 should use inheritance from a common class as much as possible. The
rationale493 for the four differently named software objects is as follows:

494 — Products and filesets are concepts firmly entrenched in existing practice.
495 All of the many practices that have contributed to this standard have
496 included these two levels. Manageable software objects necessarily includes
497 some files to manage. This is the basis of a software product. Additionally,
498 most application software has both required and optional pieces, so often
499 only a subset of the product may be installed. Thus, a fileset is chosen as a
500 ‘‘set of files’’ and a product is a collection of filesets that have a number of
501 shared attributes, and are distributed in a single distribution (usually from
502 a single vendor).

503 — It was agreed that a ‘‘recursive notational convenience’’ was very desirable.
504 Additionally, many (but not all) existing practices had realized the need for
505 various overlapping groupings of software into new ‘‘configurations.’’ Bun-
506 dles and subproducts are merely ‘‘macro’’ or ‘‘recursive’’ products and
507 filesets, respectively. Just as products and filesets are a bit different, the
508 use of bundles and subproducts are a bit different. Bundles provide a way
509 to make products out of existing products or parts of products. Subproducts
510 provide a way to provide selectable units that may overlap in fileset con-
511 tents. For example, a fileset may be part of ‘‘runtime’’ support as well as
512 ‘‘development’’ environment subproducts. Finally, bundles and subproducts
513 are recursive in that they may contain other bundles and subproducts,
514 respectively.

515 — The containment of filesets and subproducts within products allows for
516 derived naming of components of a product — that is, a simple tag for a
517 component relative to a more complex name (tag, revision, vendor_tag,

architecture) for a product. In addition, this leads to distributions with a
simple directory structure for filesets within products.
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518 The need to localize the following descriptive software and vendor attributes was
recognized519 — title, description and copyright. However, since the existing practice
for520 localization of software information files in portable media is immature, this
has521 been deferred to a possible future revision of this part of ISO/IEC 15068.

Until522 a future revision of this part of ISO/IEC 15068 addresses localization, one
recommended523 way to internationalize these attributes is to create vendor-defined
attributes524 with the format

525 kkeeyywwoorr dd.. <<LLAANNGG>>
526 where keyword is "description", "title", or "copyright", and <LANG> is the value of

the527 LANG environment variable. An implementation should then recognize if
528 LANG is set to a value other than its default and search for a corresponding attri-

bute.529 If that attribute does not exist, then the default one will be used. For exam-
ple530

531 pprr oodduucctt
532 tt aagg GGrr eeaatt PPrr oodduucctt
533 tt ii tt ll ee "" TThhii ss ii ss ggrr eeaatt !! ""
534 tt ii tt ll ee.. FFRREENNCCHH "" CC’’ eesstt mmaaggnnii ff ii qquuee!! ""
535 tt ii tt ll ee.. GGEERRMMAANN "" SSeehhrr gguutt !! ""
536 ddeessccrr ii pptt ii oonn"" LLoonngg bboorr ii nngg ppaarr aaggrr aapphh wwhhyy tt hhii ss ii ss ggrr eeaatt ""
537 ddeessccrr ii pptt ii oonn.. FFRREENNCCHH "" .. .. ..
538 ddeessccrr ii pptt ii oonn.. GGEERRMMAANN "" .. .. ..
539 .. .. ..
540 Note that the tag, revision, and other attributes that affect the defined behavior of

the541 implementation, shall not be internationalized. For this revision of this part
of542 ISO/IEC 15068, this includes all defined attributes except title, description, and

543 copyright.

The544 size for the software may be larger than that supported by the POSIX.1 {2}
545 size_t structure since software can contain many files. It is recommended that an

implementation546 allocate at least 64 b for the internal storage of the software size
547 attribute.

An548 effort has been made to support the attributes needed by the Desktop Manage-
ment549 Task Force (DMTF) {B1}. and the Internet Host Resources MIB (RFC 1514)
{B29}.550 The information requested by the two is similar. This discussion only men-
tions551 one of the two (DMTF), but is applicable to both.

The552 DMTF Component ID Group contains the required attributes. The mapping
between553 software attributes and those for the Component ID Group can be
derived554 as shown in the following table:

555 Table B-2 −− Mapping from Software to DMTF Component ID
556 ________________________________________________________________________________________________________________________________________________________________________________
557 DMTF Attribute POSIX.7.2 Attribute POSIX Example________________________________________________________________________________________________________________________________________________________________________________
558 Manufacturer vendor_title AAnnyy CCoommppuutt eerr SSyysstt eemm,, II nncc..
559 Product title WWii ddggeett MMaakkeerr
560 Version revision AA.. 1100.. 00
561 Serial Number number BB11223344-- 1133224455
562 Installation create_date 119999330066229911000000.. 0000
563 Verify (swverify) 00________________________________________________________________________________________________________________________________________________________________________________LL

L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L

LL
L
L
L
L
L
L
L
L

564 Note that create_date, shown in Table B-2, is not really an attribute. However, it
behaves as as an attribute when executing sswwll ii sstt -- aa create_date .
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565 Tying DMTF Verify to sswwvveerr ii ff yy (and sswwll ii sstt ) execution on the software object
seems566 closest to the intention of DMTF. DMTF defines the following values:

567 VVaall uuee MMeeaannii nngg
-568 - -- -- -- -- -- -- -- -- -- -- -- --
0569 0 aann eerr rr oorr ooccccuurr rr eedd;; cchheecckk sstt aatt uuss ccooddee
1570 1 ccoommppoonneenntt ddooeess nnoott eexxii sstt
2571 2 vveerr ii ff yy nnoott ssuuppppoorr tt eedd
4572 4 ccoommppoonneenntt eexxii sstt ss,, ff uunncctt ii oonnaall ii tt yy uunntt eesstt eedd
5573 5 ccoommppoonneenntt eexxii sstt ss,, ff uunncctt ii oonnaall ii tt yy uunnkknnoowwnn
6574 6 ccoommppoonneenntt eexxii sstt ss,, ff uunncctt ii oonnaall ii tt yy nnoo ggoooodd
7575 7 ccoommppoonneenntt eexxii sstt ss,, ff uunncctt ii oonnaall ii tt yy ggoooodd

576 The sswwvveerr ii ff yy command can generate return codes for DMTF value 6 (return
code577 1) and value 7 (return code 0). The sswwll ii sstt command can be used to test for
existence,578 DMTF 1. A lack of vveerr ii ff yy scripts could be related to DMTF 2 or
DMTF 7.579

580 B.3.7  Products

581 The value of the revision attribute is interpreted as a .. (period) separated string,
as582 defined in 3.7 and further in 4.1.4.1. This definition permits the use of such a
string,583 but does not require it. The string can be constructed entirely without the
use584 of periods. An example of the comparison is

585 AA11.. 000033.. 0011 << AA.. 000044.. 0000 << BB.. 000000.. 0000
586 AA11__000033__0011 << AA__000044__0000 << BB__000000__0000
587 FFii rr sstt << SSeeccoonndd << TThhii rr dd
588 FFii rr sstt << FFoouurr tt hh << SSeeccoonndd

589 Historically, some implementations computed the value of instance_id sequen-
tially,590 while other implementations have used an algorithm based on the product

591 tag, vendor_tag, and the various machine type attributes. No implementation is
speci592 fied, other than to guarantee that the tag and instance_id uniquely identify
the593 product within the distribution or installed_software object. This is to make it
easier594 to specify a particular product when there are other products sharing the
same595 tag as would be the case when there are different product instances in a dis-
tribution596 for several machine types or multiple concurrent versions on a host.

The597 vendor_tag attribute is intended to be universally unique to distinguish pro-
duct598 and bundle software objects that otherwise would be treated as the same
object599 if the tag, revision, and architecture attributes were the same. Guarantee-
ing600 universal uniqueness is difficult at best, and no need was seen at present to
cause601 the value of vendor_tag to be either some sort of machine-generated univer-
sally602 unique value or officially registered.

Multiple603 versions of the ‘‘same’’ product or bundle (ones with the same value for
the604 tag attribute) is supported by each version possessing values of the version
distinguishing605 attributes unique within that installed software catalog.

The606 architecture attribute should include information related to four uname()
structure607 members. The architecture attribute is needed for ssooff tt wwaarr ee__ssppeeccs
since608 the patterns used for determining compatibility in the attributes related to
uname() can be somewhat complex and contain patterns, while ssooff tt wwaarr ee__ssppeeccs
themselves can contain patterns.
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609 It is recommended that a set of guidelines be used for the architecture attributes
to610 maintain a consistent ‘‘syntax’’ for related architectures. This increases the
usability611 of this field for users selecting software. An example guideline is to order
any612 information contained in the value of the attribute in a consistent way,
separated613 by a consistent delimiter. For example

614 aarr cchhii tt eecctt uurr ee ssuunnooss__44.. 11__ssuunn44

615 for a product with the attributes

616 ooss__nnaammee ssuunnooss
617 ooss__rr eevv 44.. 11.. ∗∗
618 ooss__vveerr ∗∗
619 mmaacchhii nnee__tt yyppee ssuunn44∗∗

620 Another example is
621 aarr cchhii tt eecctt uurr ee hhpp-- uuxx__99__ppaa-- rr ii sscc

622 for a product with the attributes

623 ooss__nnaammee hhpp-- uuxx
624 ooss__rr eevv 99.. ∗∗|| 1100.. ∗∗
625 ooss__vveerr [[ aa.. .. ee]]
626 mmaacchhii nnee__tt yyppee 99000000// [[ 66.. .. 88]] ??????

627 Product machine attributes describe the target systems on which this product
may628 be installed. Each of these keywords are related to a POSIX.1 {2} uname()
member629 and may be defined as a simple string, or a software pattern matching
notation.630 How compatible software is determined depends on whether the pro-
ducts631 are being installed on the system that will be using them, or whether the
installation632 will be used by other systems with perhaps different attributes.

If633 a uname attribute is undefined, the behavior is essentially the same as if it were
de634 fined to be ∗∗ (meaning compatible with all systems).

The635 product directory for an application should be the directory that is part of all
paths636 in the product. Thus, if an application has three filesets that contain files
below637 // aappppll // ccoonnssooll ee, // aappppll // aaggeenntt , and // aappppll // ddaatt aa respectively, the

638 product.directory attribute should be set to // aappppll . If a user relocates the product
with639 a command like

640 sswwii nnsstt aall ll aappppll ,, rr ==11.. 00,, ll ==// ddii sskk22// aappppll
641 then all three filesets have the same location attribute. If the user relocates the

product642 to three different locations
643 sswwii nnsstt aall ll aappppll .. ccoonnssooll ee,, rr ==11.. 00,, ll ==// ddii sskk11// aappppll
644 sswwii nnsstt aall ll aappppll .. aaggeenntt ,, rr ==11.. 00,, ll ==// ddii sskk22// aappppll
645 sswwii nnsstt aall ll aappppll .. ddaatt aa,, rr ==11.. 00,, ll ==// ddii sskk33// aappppll
646 then each fileset will have a different location attribute. There will be three pro-

duct647 instances containing the three filesets (since products versions are dis-
tinguished648 by location), but the user can still identify all three filesets as one with
the649 specification

650 sswwvveerr ii ff yy aappppll ,, rr ==11.. 00,, ll ==∗∗

651 Alternatively, the user could relate all these locations with the same version
qualifier, such as "" qq==ccuurr rr eenntt "" as follows:

sswwii nnsstt aall ll aappppll .. ccoonnssooll ee,, rr ==11.. 00,, ll ==// ddii sskk11// aappppll ,, qq==ccuurr rr eenntt
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652 sswwii nnsstt aall ll aappppll .. aaggeenntt ,, rr ==11.. 00,, ll ==// ddii sskk22// aappppll ,, qq==ccuurr rr eenntt
653 sswwii nnsstt aall ll aappppll .. ddaatt aa,, rr ==11.. 00,, ll ==// ddii sskk33// aappppll ,, qq==ccuurr rr eenntt
654 And subsequently identify all pieces with
655 sswwvveerr ii ff yy aappppll ,, qq==ccuurr rr eenntt

656 The postkernel attribute supports the ability to install one operating system in
proxy657 (to an alternate root) by another implementation that does not understand
that658 operating system. All products that contain kernel filesets that will be
installed659 into the same installed_software object should have the same path
de660 fined. There should be one core OS kernel fileset that includes this path in its
set661 of files so that it has been installed by the time the postkernel script is exe-
cuted.662

In663 general, a product with no pprr eeii nnsstt aall ll or ppoosstt ii nnsstt aall ll scripts is recover-
able.664 However, if there are pprr eeii nnsstt aall ll or ppoosstt ii nnsstt aall ll scripts, then

665 uunnpprr eeii nnsstt aall ll and uunnppoosstt ii nnsstt aall ll scripts shall be provided if any steps need
to666 be undone to support autorecovery.

There667 was an issue whether dependencies should be an attribute of a product.
The668 following types of dependencies have been discussed:

669 — Fileset to fileset within a product

670 — Fileset to (some other) product

671 — Fileset in one product to fileset in another product

672 — Product to product

673 — Product to fileset in some other product

674 — Product to fileset in that product (essentially mandatory fileset)

The675 last three dependency types are not necessary if the first three types exist
(which676 they do), since those dependencies can be specified in terms of the others.
F677 or example, if an entire product depends on a second product, then the second
product678 can be defined as a dependency for all filesets in the first product.

The679 developers of this part of ISO/IEC 15068 recognized that numerous additional
dependency680 requirements are possible, particularly for software updates. These
may681 be handled via cchheecckkii nnsstt aall ll scripts, and can be considered for future revi-
sions682 of this part of ISO/IEC 15068.

The683 intention behind the inclusion of the layout_version attribute within a pro-
duct684 is that it be required if its value is different than that for its associated
software_collection.685

686 B.3.8  Bundles

687 Bundles serve two purposes — they allow the software supplier to group different
subsets688 of products into new configurations or products, and they allow the
software689 administrator to build useful groups of software (configurations) from
already690 defined bundles and products.

The691 bundle class does not have location or directory attributes. This is because
692 ssooff tt wwaarr ee__ssppeeccs within the bundles can refer to products with different default

directory attributes or even products that have been relocated.
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693 Bundles have ‘‘uname’’ attributes that only have any value if the bundle aggregate
has694 a different compatibility than that of any of its contents. Besides offering
more695 control to the person defining the bundle, it is useful in a GUI that wants to
only696 display compatible software by default. For example, a bundle may contain
one697 product that operates on a system with an uname attribute of ‘‘A’’ and another
product698 that operates on systems with uname attributes of ‘‘A’’ or ‘‘B’’. In this
case,699 it might be useful to define the bundle attribute to be ‘‘A’’. Since it is possible
that700 not all the bundles contents exist in a particular distribution or
installed_software701 object, it may not be possible to determine the compatibility of
the702 bundle in all cases unless the bundle attributes are also defined.

The703 vendor_tag attribute is intended to be universally unique to prevent naming
clashes704 for similarly named products and bundles from different vendors.
Guaranteeing705 universal uniqueness is difficult at best; it was deemed unnecessary
at706 present to cause the value of vendor_tag to be either some sort of machine-
generated707 universally unique value or officially registered.

The708 intention behind the inclusion of the layout_version attribute within a bundle
is709 that it be required if its value is different than that for its associated
software_collection.710

The711 value of the bundle.contents attribute is not modified when a location is
speci712 fied for a bundle, allowing future resolutions of its contents to remain con-
sistent.713 For example, assume bundles "" CCAATT"" and "" DDOOGG"" , and products "" FFOOOO""

714 and "" BBAARR"" , all with directory attributes defined as "" // "" .
715 bbuunnddll ee
716 tt aagg CCAATT
717 ccoonntt eenntt ss DDOOGG,, ll ==// ddoogg BBAARR,, ll ==// bbaarr
718 bbuunnddll ee
719 tt aagg DDOOGG
720 ccoonntt eenntt ss FFOOOO,, ll ==// ff oooo

721 When the bundle "" CCAATT"" is installed and relocated to // ccaatt , the following objects
are722 installed:

723 CCAATT,, ll ==// ccaatt
724 DDOOGG,, ll ==// ccaatt // ddoogg
725 FFOOOO,, ll ==// ccaatt // ddoogg// ff oooo
726 BBAARR,, ll ==// ccaatt // bbaarr

727 So, when resolving "" CCAATT,, ll ==// ccaatt "" in installed software, applying the proper loca-
tions728 to the ssooff tt wwaarr ee__ssppeeccs in the contents will result in the same

729 ssooff tt wwaarr ee__ssppeeccs in the installed software.

Bundle730 definitions are only copied or installed when explicitly specified since they
are731 external to the product and not always applicable to the use of the product
installed.732 The creator of a product has no control over what bundles reference it.
F733 or example, a product may be a member of numerous bundles, and many of those
bundles734 will likely have nothing to do with the bundles and products chosen to be
installed.735 Also, see B.3.10.

Bundles736 and subproducts have lists defining their contents that are always copied
(737 contents is a static attribute). So, if a partial bundle or product is copied, the
value738 of the contents attribute does not change. However, by comparing that
attribute739 to what objects are actually installed, ‘‘completeness’’ of a bundle or sub-
product can be determined.
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740 B.3.9  Filesets

741 The media_sequence_number is used for serial distributions to describe which
media742 the archive containing the fileset starts on. There is generally one archive
per743 media, unless a fileset is larger than a media. Each media has a unique
sequence744 number whether it begins an archive or continues a previous one.

At745 one point a fileset class attribute existed that could contain the value of recom-
mended,746 mandatory, or optional. The attribute was removed because it was felt
that747 this part of ISO/IEC 15068 could not specify any behavior for the attribute. It
would748 be possible to make a specific fileset mandatory by having all other filesets
in749 that product specify it as either a prerequisite or corequisite.

Another750 way to handle recommended, mandatory, or optional filesets would be to
create751 subproducts with tags of the appropriate names. Although this part of

752 ISO/IEC 15068 does not specify any behavior based on the name of subproduct.tag,
a753 specific implementation could define behavior as an extension.

754 B.3.10  Subproducts

755 Unlike bundles, subproduct definitions (that are internal to a product) are copied
or756 installed when any fileset specified in the contents attribute of the subproduct
is757 copied or installed. Products are meant to be sets of related software and are
usually758 created and managed by one person or organization. Additionally, subpro-
ducts759 are normally used to specify useful subsets of filesets within the product,
which760 in turn are useful for dependencies. With subproducts, the ‘‘parts make up
the761 whole.’’

762 B.3.11  Software_Files

763 This class definition exists for convenience in defining the classes that inherit
from764 it. It is not intended that any direct instances of this class be created, but
only765 of the classes that inherit from it.

The766 compression_type attribute allows compressing and uncompressing of indivi-
dual767 files during sswwccooppyy , and uncompressing during sswwii nnsstt aall ll . The way in
which768 an implementation uses this attribute is undefined, although the general
thought769 was that this would normally be the name of a
compression/770 uncompression routine with a simple interface. An implementation
should771 be flexible in locating routines specified by compression_type, utilizing any
or772 all of the following:

773 — Built-in knowledge of the compression_type format for compressing and
774 uncompressing

775 — The product control directory for a program named in compression_type

776 — PATH on the target system for a program named in compression_type

777 No particular compression method is specified in the standard largely because the
developers778 of this part of ISO/IEC 15068 saw no standard for file compression and
did779 not want to specify all of the details of the compression methodology as part of
this part of ISO/IEC 15068. It was generally agreed that to achieve adequate
interoperability, a single method of consensus should be supported by all
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780 implementations. It is likely that the format used by the ggzzii pp utility is appropri-
ate781 for all implementations. Each implementation may support any number of
other782 methods.

The783 interface to the compression routine was also left unspecified. It is recom-
mended784 that input be taken from stdin and output be directed to stdout, that the
routine785 operate with no option to imply compress, and that a -- uu option imply
uncompress.786 However, specific compression routines may require more complex
interfaces.787

The788 group also considered archiving of compressed files, i.e., concatenation or
other789 combination into a single file. The main purpose of this would be to save
cluster790 space on diskette distributions. It was finally decided that the risks for
current791 standardization were too high — especially if an archive extended over
more792 than one diskette — and the issue was left implementation dependent. In
implementing793 this, there should be consideration of the following factors:

794 — A new archive_source attribute to indicate that the file contents are within
795 a named archive.

796 — Defining a new fileset archive_type attribute with values of empty string,
797 ccaatt , or the name of an archive routine like tt aarr . The type ccaatt indicates
798 simple appending to an archive file. If ccaatt (or even possibly tt aarr ) were
799 used, an archive_offset attribute would indicate where within the archive
800 the file started. This could be used for fast single-file extraction using
801 either size or compressed_size.

802 — Extended options on sswwccooppyy for archive_files and archive_type (similar to
803 compress_files and compression_type ). The uncompress_files=true option
804 on sswwccooppyy would both unarchive and uncompress.

805 — An archiver interface that permitted appending or extracting one file at a
806 time.

807 — The archiver, like the compressor, could be distributed in the product con-
808 trol directory.

Finally,809 compression support for sswwppaacckkaaggee was considered, and deemed as
unnecessary,810 since compression can be achieved by copying after packaging. But
an811 implementation can easily add attributes to achieve this function.

812 B.3.12  Files

813 The letters chosen for the file type attribute are consistent with the syntax of the
814 ff ii nndd utility with the -- tt yyppee option, as defined in POSIX.2 {3}. Hard links are not

speci815 fically mentioned in 5.6.1.1 of POSIX.1 {2}. Symbolic links are not mentioned
in816 POSIX.1 {2} but are included to support existing practice. Work to standardize
symbolic817 links is included in POSIX.1a {B21}.

Implementations818 running on operating systems that do not support a POSIX.1 {2}
819 file system can interpret the defined attributes in any appropriate way. See

1.3.1.1.820 Any implementation can extend file attributes with additional attributes
appropriate821 to the file system in question. To avoid confusion when defining new
attributes for a particular file system, it might be best to prefix such attributes
with a designator of the file system. An example, for a FAT file system, might be
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822 the attributes FAT_Hidden and FAT_Readonly.

There823 was some debate whether the major and minor attributes are appropriate
or824 not since there is no standard that specifies how these files are created. In
addition,825 this part of ISO/IEC 15068 specifies that the serial distribution be in

826 POSIX.1 {2} ccppii oo or tt aarr format; however these attributes are biased towards tt aarr
827 format as opposed to ccppii oo format.

Other828 SVR4 supported file types are ff , dd, ll , ss (like SDU RF, DR, HL, SL); bb, cc , pp
829 (special files and pipes); and ee, vv , xx (editable and volatile files; and exclusive direc-

tories).830

Considered831 was a size file type (zz ) that was removed in favor of the ssppaaccee
832 control_file similar to SVR4. An implementation may choose to internally imple-

ment833 a size type or a separate size_file object to represent the data from this file.

The834 developers of this part of ISO/IEC 15068 considered an is_exclusive (directory)
attribute835 that was removed due to objections that the utilities would remove files
that836 they did not have recorded in their database. Also, this was not a common
need,837 and can be implemented either as vendor extension or by having software

838 ff ii xx script implement similar functionality.

There839 has been much discussion about compression being handled within the
scope840 of this part of ISO/IEC 15068. Currently there are ways that both implemen-
tations841 and individual software products can handle compression. Compression
can842 be handled through cooperation of the source and target roles, if they are from
the843 same implementation. Software vendors can choose to ship their files
compressed844 and uncompress them as part of the ppoosstt ii nnsstt aall ll script. They can
add845 a ssppaaccee control_file to account for the extra space required.

A846 similar need would apply to other post processing, such as for ANDF files that
are847 processed as part of postinstall or configuration.

Though848 it may be adequate for protecting against accidental damage, the existing
849 POSIX.2 {3} cckkssuumm is considered inadequate for virus protection. Implementa-

tions850 may wish to create additional vendor-defined attributes and utility behaviors
for851 this purpose.

Each852 of the prerequisite or corequisite ddeeppeennddeennccyy__ssppeeccs in the list is required
to853 resolve successfully in order for dependencies to be met. Also, a

854 ddeeppeennddeennccyy__ssppeecc can contain alternate ssooff tt wwaarr ee__ssppeeccs separated by the ||
855 (vertical line) character (see 4.1.4.1). So, if a fileset has a corequisite dependency

on856 software, expressed with a Boolean equation (( AA|| BB|| CC)) &&(( DD|| EE)) , this can be
speci857 fied in a PSF as

858 ccoorr eeqquuii ssii tt ee AA|| BB|| CC
859 ccoorr eeqquuii ssii tt ee DD|| EE

860 There are files (particularly for OS software such as // eett cc// rr cc for SVR4 and
861 aauutt ooeexxeecc.. bbaatt for DOS) that are modified between software update times.

These862 may be termed modifiable files. Although OS modifiable files are slowly
being863 replaced by mechanisms where applications can simply add their own
requirements864 as separate read-only files in a particular directory, there currently
would865 be some value in supporting features where modifiable files are compared
with the original files to see what changes need to be applied during software
updates. Actually implementing these changes is a more difficult problem since it
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866 requires knowledge of the formats of the files being updated. Similarly, reversing
(during867 sswwrr eemmoovvee) changes made to modifiable files (during sswwii nnsstt aall ll and

868 sswwccoonnff ii gg) is an exceedingly difficult problem. The existing practice for treating
modi869 fiable files is fairly ad-hoc. It was not feasible to address all of the possible
needs870 for updating modifiable files. Instead, it does provide the attribute

871 is_volatile for files that may be modified after installation, and leaves the rest of
the872 treatment of modifiable files as either implementation defined, or handled in
control873 scripts. This area may be considered for a future revision of this part of

874 ISO/IEC 15068.

875 B.3.13  Control Files

876 Using tags as the identifier of when a script should be executed (independent of
the877 path the script is stored as) allows anywhere from one file per tag to one file
for878 all tags. A concern on PC or DOS systems is that requiring more than one con-
trol879 script for all tags is a space problem. Instead, software vendors might prefer
a880 single master script that took care of all needs. Multiple scripts are also sup-
ported,881 since many software vendors favor this approach over a ‘‘mega-script.’’
However,882 other vendors may prefer the single script approach, especially to save
space883 if there are many scripts defined for this product that share a lot of the
same884 code.

Control885 files do not have mode, owner, group, uid, gid, and mtime attributes since
they886 are not necessary for the execution of the control scripts or for the manage-
ment887 of these files within the distribution or installed software catalog. However,
an888 implementation shall ensure that they are executable.

The889 interpreter attribute has two uses. It is useful for those who choose not to use
the890 POSIX.2 {3} shell, i.e., sshh. It is also useful for systems that would not other-
wise891 require POSIX.2 {3}. Those creating distributions and control files are
encouraged892 to use the POSIX.2 {3} shell for portability.

893 B.4  Software Administration Utilities

894 Software administration involves the control of software throughout the software
life895 cycle from the organization or creation of a software object through its instal-
lation,896 maintenance phases, and eventual removal.

The897 following tasks are identified in this part of ISO/IEC 15068. The defined utili-
ties898 provide a way of accomplishing these tasks except as noted.

899 Install software (sswwii nnsstt aall ll )
900 This task takes software from a source distribution and
901 installs it on a target file system in a form suitable to be
902 configured on this system or another system sharing
903 this software. Parts of software products (subproducts
904 or filesets) can be installed or reinstalled at different
905 times.

906 In the case where the system on which the software is
installed will also be using the software (i.e., it is acting
as both a target and client role), configuring the
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907 software can be combined with the install software task.

908 Reinstall software (sswwii nnsstt aall ll )
909 This task is simply installing the exact same software
910 that was previously already installed.

911 Configure software (sswwccoonnff ii gg)
912 This task takes place on the client role that will be
913 using the installed software. Configuration makes that
914 software ready to use. Configured software can also be
915 reconfigured as required or can be unconfigured (to
916 deactivate a particular version or prepare it for remo-
917 val).

918 Update software (sswwii nnsstt aall ll )
919 This task updates the target file system by installing a
920 newer revision of software than is already installed.
921 This is also referred to as upgrading.

922 The new revision of software can be installed in the
923 same location as the current revision. In this case, the
924 software ccoonnff ii gguurr ee scripts executed by the configure
925 task need to handle saving or updating the necessary
926 configuration data.

927 The new revision of software can alternatively be
928 installed in a location different than the current revi-
929 sion. In this case, the old revision may be unconfigured
930 by the uunnccoonnff ii gguurr ee script executed as part of the
931 unconfigure task, and the new revision is configured by
932 the ccoonnff ii gguurr ee scripts executed as part of the
933 configure task.

934 Downdate software (sswwii nnsstt aall ll )
935 This task ‘‘downdates’’ the target file system by instal-
936 ling an older revision of software than is already
937 installed. This is also referred to as ‘‘downgrading’’ or
938 ‘‘reverting.’’

939 The older revision of software can be installed in the
940 same location as the current revision. In this case, the
941 configuration process of the older version handles the
942 necessary changes in configuration.

943 The older revision of software can alternatively be
944 installed in a location different from that of the current
945 revision. In this case, the new revision can be
946 unconfigured via the unconfigure task, and the older
947 revision can be configured either independently, or as
948 part of install.

949 Recover software (sswwii nnsstt aall ll )
950 This task restores the previous version of software (if it
951 exists) in the case where an update, downdate, or rein-

stall of software fails. This part of ISO/IEC 15068
defines the minimum required support for automatic
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952 recovery process in the install task.

953 Apply software patch (sswwii nnsstt aall ll )
954 This task replaces part of a software fileset with a new
955 set of files by installing a fileset with those new files in
956 the same location as the fileset being patched. This is
957 also referred to as fixing software.

958 This part of ISO/IEC 15068 currently does not provide
959 any special functionality for patching software. Filesets
960 related through naming conventions and prerequisites
961 can be used. Backup of patched files can be achieved via
962 install control scripts.

963 Consensus was not reached as to how patches should be
964 managed and what level of functionality is required.
965 Issues include whether patches are cumulative or com-
966 plete, whether they involve partial products or filesets
967 (or even files), how volatile files should be managed,
968 naming or versioning schemes, and the level of rollback
969 support required (number of patch removes that are
970 supported for cumulative patches). It was concluded
971 that this could not be standardized at this point, but
972 that this part of ISO/IEC 15068 does provide a sufficient
973 base for implementing patch functionality.

974 Remove installed software (sswwrr eemmoovvee)
975 This task removes software from an installed_software
976 object where it previously was installed. Parts of
977 software products (subproducts or filesets) can be
978 removed at different times.

979 If the system where the software is installed was also
980 using the software, unconfiguring the software can be
981 combined with the remove software task.

982 Remove software patch (sswwrr eemmoovvee)
983 This task removes a patch fileset. This is also referred
984 to as rejecting software.

985 This part of ISO/IEC 15068 does not provide any special
986 functionality for patching software. Filesets related
987 through naming conventions and prerequisites can be
988 used. Restoring patch files when removing the patched
989 can be achieved via remove control scripts.

990 Verify the installed software (sswwvveerr ii ff yy )
991 This task checks that software previously installed still
992 exists and is intact. If operating on a system that was
993 configured to use the software, it can also check that the
994 software is configured properly.

995 List installed software information (sswwll ii sstt )
996 This task provides a list of the software that has been

installed on a target. Options are available to specify
which software packages are to be listed and to control
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997 the amount of information provided.

998 Fix installed software information (sswwmmooddii ff yy , sswwvveerr ii ff yy )
999 This task modifies information about software that has
1000 been installed on a target. Options are available to
1001 specify which software packages, and what information
1002 about those packages, are modified.

1003 Package software (sswwppaacckkaaggee)
1004 This task takes place in the packager role and
1005 transforms developed software into the software packag-
1006 ing layout suitable for distribution. The metadata that
1007 defines the software objects to be packaged is contained
1008 in the product specification file (PSF).

1009 Copy distribution software (sswwccooppyy )
1010 This task copies distribution software between a source
1011 and a target, for subsequent use of that target as a
1012 source. Copying software can be used to merge distribu-
1013 tions, to distribute products to the installation targets,
1014 and then install from that local copy, or to copy part of a
1015 distribution to a removable media for physical distribu-
1016 tion (as opposed to electronic distribution).

1017 Remove distribution software (sswwrr eemmoovvee)
1018 This task removes products from a target distribution.

1019 Check/verify distribution software (sswwvveerr ii ff yy )
1020 This task checks that a target distribution exists and is
1021 intact.

1022 List distribution information (sswwll ii sstt )
1023 This task lists source or target distribution information.
1024 Options are available to specify which objects in a distri-
1025 bution are to be listed, and to control the amount of
1026 information provided.

1027 Fix distribution information (sswwmmooddii ff yy , sswwvveerr ii ff yy )
1028 This task modifies information that describes, and is
1029 contained within, target distributions. Options are
1030 available to specify which objects in a distribution are
1031 modified.

1032 License installed software (undefined)
1033 How software licenses are managed is undefined within
1034 this part of ISO/IEC 15068.

The1035 task definitions were based on study of existing practice for software adminis-
tration.1036 This included presentations on existing practice by many different system
vendors1037 and system administrators. From these, a functionally adequate base
was1038 selected upon which all parties could build. While it was recognized that this
did1039 not address every concern, it was felt that that the utility descriptions (includ-
ing1040 detailed behavior), software structure definitions, and media layout, provided
an1041 excellent starting point. After comparing various existing practices, these
choices appeared to be quite similar to other existing practices in many details of
these key areas.
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1042 Table B-3 below compares and contrasts the SVR4, HP-UX, SCO Unix, and AIX
software1043 management utilities. While this table is neither complete nor current,
it1044 does provide a useful comparison of existing practices.

1045 Table B-3 −− Comparison of Some Existing Practices
1046 ________________________________________________________________________________________________________________________________________________________________________________
1047 Functionality SVR4 ppkkgg∗ HP-UX ssww∗ custom+ AIX________________________________________________________________________________________________________________________________________________________________________________
1048 install software pkgadd swinstall custom+ installp________________________________________________________________________________________________________________________________________________________________________________
1049 read to spool pkgtrans
1050 (pkgadd -s)

swcopy

________________________________________________________________________________________________________________________________________________________________________________
1051 custom+ archive
1052 installation

T} bffcreate

________________________________________________________________________________________________________________________________________________________________________________
1053 store interactive
1054 session

swinstall allows
a session to be

1055 saved

smit allows a
session to be
saved

pkgask yes

________________________________________________________________________________________________________________________________________________________________________________
1056 user interaction
1057 (interactive
1058 scripts)

packages can
have interactive
scripts (custom-

1059 ize, etc.)

customize scripts
and check
scripts are not
interactive

each package
may have a
configuration
script

scripts called by
installp may not
interactive

________________________________________________________________________________________________________________________________________________________________________________
1060 check installa-
1061 tion

not applicablepkgchk yes lppchk

________________________________________________________________________________________________________________________________________________________________________________
1062 display software
1063 package info

pkginfo swlist custom+ lslpp

________________________________________________________________________________________________________________________________________________________________________________
1064 make a package pkgmk swpackage distmaster yes________________________________________________________________________________________________________________________________________________________________________________
1065 generate prelim-
1066 inary input to
1067 packager

not applicable
(swpackage may
do some of this)

not applicablepkgproto distmaster

________________________________________________________________________________________________________________________________________________________________________________
1068 remove a pack-
1069 age

not applicablepkgrm swremove custom+

________________________________________________________________________________________________________________________________________________________________________________L
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1070 B.4.1  Common Definitions for Utilities

B.4.1.1  Synopsis1071

1072 There is no additional rationale provided for this subclause.

1073 B.4.1.2  Description

1074 There is no additional rationale provided for this subclause.

1075 B.4.1.3  Options

1076 The -- dd option is needed to remove ambiguity for utilities that operate on both dis-
tributions1077 and installed software.

The1078 -- rr option is needed for the following reasons. Installing software at //
1079 involves a somewhat different set of operations than software installed at an alter-

nate1080 root, as well as a different implied use. Software installed on alternate roots
is1081 not configured in the context of the target where the software is installed, but
rather in the context of the client actually running the software. Another
difference is that the target is not rebooted after installing software that requires
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1082 a reboot (the clients of the software need to be rebooted). An alternate root con-
taining1083 operating system software can be thought of as a root to which one could

1084 chroot (). From a usability standpoint, it is important that alternate roots are
understood1085 to be different than relocating a software product, or specifying an
alternate1086 catalog for the same root.

Related1087 to the -- ss option, an implementation could define an additional source
syntax1088 to use well-known sources whose existence is available through some sort
of1089 directory service.

The1090 -- ss option could be extended to supported multiple source specifications.
There1091 are several possible ways to interpret multiple sources, including searching
sources1092 sequentially, ignoring all specifications after the first one, using the last
speci1093 fication, or choosing the ‘‘best’’ source based on criteria such as performance
or1094 ability to reduce network load. It may even be desirable for multiple source
speci1095 fications to be interpreted differently for different commands.

An1096 implementation may implement the -- pp option (preview) by simply executing
the1097 command through the analysis phase. Alternatively, an implementation may
emulate1098 the execution phase, listing the operations that would occur, including
listing1099 control scripts that would be run, but not actually performing those opera-
tions.1100 As preview is undefined, other alternatives are possible.

1101 B.4.1.3.1  Non-interactive Operation

1102 It is recognized that there may need to be some sort of interaction with the user in
order1103 to handle multiple volumes (e.g., tapes) for sources and targets.

1104 B.4.1.4  Operands

1105 Discussion pointed to the fact that the @@character does not have any applicable
precedence1106 as a separator of operands. It was concluded that the use of @@in mail
addresses1107 and BSD commands is a bit different. Another point was that having
two1108 lists of operands was not desirable in any case.

On1109 the other hand, the two types of operands are the two key objects upon which
the1110 utilities operate. The syntax is valid according to the utility guidelines from
2.10.21111 of POSIX.2 {3}. Distributed utilities extend the problem space that

1112 POSIX.2 {3} has already addressed, thus the need for precedence might be less.
Thus,1113 it was decided that the @@was acceptable, and perhaps desirable over the
alternatives.1114

One1115 alternative was to move one or both operands to options (such as -- SS for
software1116 and -- TT for targets). But, it was felt that this was not necessary because
there1117 are already -- ff and -- tt options for files containing lists of operands. Another
point1118 was that listing target operands on the command line was not critical in any
case,1119 as an administrator of many systems would not use either the @ targets or

1120 -- TT target syntax.

1121 B.4.1.4.1  Software Specification and Logic

1122 Using a less formal grammar convention that defines zero or one item by enclosing
these items in [[ ]] (brackets) and zero or more repeated items in {{ }} (braces), the
following shows a common subset of the ssooff tt wwaarr ee__ssppeecc syntax:
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1123 ssooff tt wwaarr ee__ssppeecc :: bbuunnddll ee__tt aaggss [[ pprr oodduucctt __tt aaggss ]] [[ vveerr ssii oonn ]]
1124 || pprr oodduucctt __tt aaggss [[ vveerr ssii oonn ]]
1125 || ’’ ∗∗’’ [[ vveerr ssii oonn ]]
1126 ;;

b1127 buunnddll ee__tt aaggss :: bbuunnddll ee {{ ’’ .. ’’ bbuunnddll ee }}
1128 ;;

p1129 prr oodduucctt __tt aaggss :: pprr oodduucctt
1130 [[ ’’ .. ’’ ssuubbpprr oodduucctt {{ ’’ .. ’’ ssuubbpprr oodduucctt }} ]]
1131 [[ ’’ .. ’’ ff ii ll eesseett ]]
1132 ;;

v1133 veerr ssii oonn :: {{ ’’ ,, rr ’’ rr eell __oopp rr eevvii ssii oonn }}
1134 [[ ’’ ,, aa==’’ aarr cchhii tt eecctt uurr ee ]]
1135 [[ ’’ ,, vv==’’ vveennddoorr __tt aagg ]]
1136 [[ ’’ ,, ll ==’’ ll ooccaatt ii oonn ]]
1137 [[ ’’ ,, qq==’’ qquuaall ii ff ii eerr ]]
1138 || ’’ ,, ∗∗’’
1139 ;;

r1140 r eell __oopp :: ’’ ====’’ || ’’ !! ==’’ || ’’ >>==’’ || ’’ <<==’’ || ’’ <<’’ || ’’ >>’’
1141 ;;

1142 The keywords bbuunnddll ee, pprr oodduucctt , ssuubbpprr oodduucctt , and ff ii ll eesseett refer to the tag
1143 attributes of those objects. The value of rr eevvii ssii oonn is usually a dot separated

string1144 compared to the value of the revision attribute of the first object. The
values1145 of aarr cchhii tt eecctt uurr ee, vveennddoorr __tt aagg, ll ooccaatt ii oonn, and qquuaall ii ff ii eerr are usually
exact1146 strings or patterns compared to the like-named attributes of the first object.
These1147 version attributes can validly be specified like rr eevvii ssii oonn is, but operators
and1148 multiple specifications do not make much sense.

Examples1149 of ssooff tt wwaarr ee__ssppeeccs are

1150 ∗∗
1151 NNeett wwoorr kkss
1152 NNeett wwoorr kkss.. XX1111
1153 NNeett wwoorr kkss.. XX1111.. RRuunntt ii mmee,, aa==∗∗8800??8866∗∗
1154 XX1111
1155 XX1111.. RRuunntt ii mmee
1156 XX1111.. RRuunntt ii mmee,, rr ==44,, vv==CCll oonneeII nncc
1157 XX1111.. RRuunntt ii mmee,, rr >>==44.. 00,, rr <<55.. 00
1158 XX1111,, rr ==44.. 0033.. 0077,, ll ==// uussrr // XX1111RR44
1159 XX1111,, rr ==55.. 0000,, ll ==// uussrr // XX1111RR55,, qq==ll aatt eesstt
1160 XX1111,, ∗∗
1161 ∗∗,, aa==∗∗8800??8866∗∗

1162 A ssooff tt wwaarr ee__ssppeecc shall begin with a bundle or product tag. A particular bundle
or1163 product object can be determined since they share the same name space (they
also1164 have different instance_id attributes).

The1165 location attribute applied to the product means all filesets in that product in
that1166 location. This is the same set of filesets as if the location attribute was
applied1167 to the filesets.

Since1168 the components of the vveerr ssii oonn__qquuaall ii ff ii eerr  of a
1169 bbuunnddll ee__ssooff tt wwaarr ee__ssppeecc refer to the attributes of bundle objects, there is no

way1170 to select one version of a product if more than one version is specified in the
bundle.contents. Neither the inclusion of multiple versions of a product within a
bundle, nor the specifying of partial bundles, is seen as the normal use model, so
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1171 having this part of ISO/IEC 15068 limit the flexibility slightly in this area was
deemed1172 as acceptable.

This1173 part of ISO/IEC 15068 permits the use of values other than those defined in
4.1.4.11174 for vveerr __ii dd. This part of ISO/IEC 15068 also permits the use of vveerr __ii dd in
conjunction1175 with attributes and objects other than the first listed in a

1176 ssooff tt wwaarr ee__ssppeecc . This allows additional flexibility for identifying software
objects.1177

A1178 possible syntax for these vendor extensions include, but are not limited to

1179 vveerr __ii dd aatt tt rr ii bbuutt ee oobbjj eecctt

1180 bbrr rr eevvii ssii oonn bbuunnddll ee
1181 bbaa aarr cchhii tt eecctt uurr ee bbuunnddll ee
1182 bbvv vveennddoorr __tt aagg bbuunnddll ee
1183 bbll ll ooccaatt ii oonn bbuunnddll ee
1184 pprr rr eevvii ssii oonn pprr oodduucctt
1185 ppaa aarr cchhii tt eecctt uurr ee pprr oodduucctt
1186 ppvv vveennddoorr __tt aagg pprr oodduucctt
1187 ppll ll ooccaatt ii oonn pprr oodduucctt
1188 ff rr rr eevvii ssii oonn ff ii ll eesseett
1189 ff ll ll ooccaatt ii oonn ff ii ll eesseett

1190 The vveerr __ii dd ff rr is seen as most useful since it can identify a particular fileset
object1191 within a product where the product may not have a revision, but the fileset
does.1192 Note however, that any object can still be identified with only the attributes
de1193 fined in this part of ISO/IEC 15068. For example, if a bundle includes two par-
tial1194 products with the same tag value but different revisions or locations, these
partial1195 products could be identified with the standard syntax by excluding the
bundle1196 portion of the ssooff tt wwaarr ee__ssppeecc . For example,

1197 bbuunnddll ee.. pprr oodduucctt ,, pprr ==11.. 33 could also be identified by a ssooff tt wwaarr ee__ssppeecc of
1198 pprr oodduucctt ,, rr ==11.. 33.

In1199 another example, the fileset that could be identified by its revision
(1200 pprr oodduucctt .. ff ii ll eesseett ,, ff rr ==11.. 33) could also be identified by a ssooff tt wwaarr ee__ssppeecc

1201 (e.g., pprr oodduucctt ,, rr ==rr eevvii ssii oonn), where revision refers to the product revision,
including1202 possibly the empty string.

Relocation1203 occurs by replacing the product.directory part of each file path as it
occurs1204 in the distribution, with the location specified and using the resulting path
for1205 installation. This is still relative to the installed_software directory described
below.1206 See 4.5.7.3.1 for more information.

Using1207 a ssww__ppaatt tt eerr nn in a ssooff tt wwaarr ee__ssppeecc is a way for the user to indicate that
all1208 software objects that match the ssooff tt wwaarr ee__ssppeecc are to be included. For
example,1209 applying the ssooff tt wwaarr ee__ssppeecc "" ∗∗"" to sswwccooppyy means to copy all
software1210 in the distribution. Applying the ssooff tt wwaarr ee__ssppeecc "" FFoooo,, ∗∗"" to

1211 sswwrr eemmoovvee means to remove all versions of Foo.

The1212 behavior for sswwll ii sstt is different (by default including all software if none is
speci1213 fied) because this is the command that is used to find all versions of software,
and1214 because listing cannot negatively affect the state of the software_collection.

If1215 using software pattern matching notation characters on the command line, they
shall be escaped or enclosed in single quotes to avoid matching files in the current
working directory.

B.4 Software Administration Utilities 195

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 15
06

8-2
:19

99

https://standardsiso.com/api/?name=e99e34e132b54402985a47ce7a4033b6


ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

1216 This specification provides the means to select products and specify dependencies
using1217 a single syntax. The use of the shell-type pattern match specified in 3.13 of

1218 POSIX.2 {3} allows for reasonable specification of sets of values that share such
patterns.1219 Thus, for example, a specification of "" aa==HHPP-- UUXX∗∗"" may be used to
select1220 packages for any of a set of architectures. The specification using the rela-
tional1221 operators provides support for testing the type of release/version
speci1222 fications that are frequently used by vendors. In particular, it provides sup-
port1223 for testing when a numeric test is needed (e.g., comparing 2.9 to 2.10 as ver-
sion1224 levels of a product). Additional operators such as >>>> were considered. The
speci1225 fication of the >>>> operator allows the user to specify the selection of the most
recent1226 (highest version number) of a set of otherwise identical packages. This
exposes1227 to the interface the mechanism used by sswwii nnsstt aall ll to select such a pack-
age.1228

The1229 range of attributes that may be specified allows for selection of packages that
may1230 be needed to support code serving to alternate architectures, or other operat-
ing1231 environments. In addition, it provides the needed support to specify installed
software1232 that may only be distinguished by the location of installation.

Examples1233 of fully qualified ssooff tt wwaarr ee__ssppeeccs are

1234 FFoooo,, rr ==33.. 00,, aa==,, vv==XXTT
1235 BBuunnddll eeAA.. FFoooo,, rr ==11.. 00,, aa==,, vv==XXTT
1236 DDooww.. BBaarr ,, rr ==22.. 00,, aa==SSuunnOOSS,, vv==,, ll ==// oopptt // ff oooo.. 22

1237 It is possible for bundles to contain ssooff tt wwaarr ee__ssppeeccs that are not fully qualified.
This1238 is not recommended for bundle definitions provided by software vendors
because1239 the results of operations on this bundle may be undesirable for an
administrator.1240 However, there is some flexibility provided by ambiguous software
specs1241 that administrators may want to use.

F1242 or example, a bundle with contents "" ∗∗.. MMaann"" could be used to manipulate all
1243 "" MMaann"" filesets or subproducts in all products.

If1244 a vendor includes any wildcards in a ssooff tt wwaarr ee__ssppeecc in a bundle definition,
then1245 the vendor_tag attribute should be included and its value should have no
wildcards,1246 thus limiting the scope of the pattern matching.

The1247 difference between "" FFOOOO,, vv=="" and "" FFOOOO"" is that the first will only match a
product1248 or bundle "" FFOOOO"" where vendor is not defined, while the second will
match1249 a product or bundle "" FFOOOO"" with any vendor definition.

1250 B.4.1.4.2  Source and Target Specification and Logic

1251 Using a less formal grammar convention that defines zero or one item by enclosing
these1252 items in [[ ]] (brackets) and zero or more repeated items in {{ }} (braces), the
following1253 shows a common subset of the ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc syntax:

1254 ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeecc :: [[ hhoosstt ]] [[ ’’ :: ’’ ]] [[ ppaatt hh ]]

1255 Examples of distribution ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeeccs are

1256 // vvaarr // ssppooooll // ssww
hhoosstt AA
hhoosstt AA.. ccll oonneeii nncc.. ccoomm
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1257 hhoosstt AA:: // vvaarr // ssppooooll // ssww
11258 155.. 11.. 9944.. 229966
11259 155.. 11.. 9944.. 229966:: // ddeeppoott ss// aappppll ii ccaatt ii oonnss

1260 Examples of installed_software ssooff tt wwaarr ee__ccooll ll eecctt ii oonn__ssppeeccs are

1261 //
h1262 hoosstt AA
h1263 hoosstt AA.. ccll oonneeii nncc.. ccoomm
h1264 hoosstt AA:: //
11265 155.. 11.. 9944.. 229966
11266 155.. 11.. 9944.. 229966:: // eexxppoorr tt ss// aappppll ii ccaatt ii oonnss

1267 Target distributions in the serial format need not be supported for sswwvveerr ii ff yy ,
1268 sswwrr eemmoovvee, and sswwmmooddii ff yy as this requires the implementation to unload the

entire1269 distribution, merge in the changes, then reload it. The user can accomplish
this1270 (and an implementation can implement this) by first copying the distribution
into1271 a directory format, implementing the changes, then copying the distribution
back1272 to the serial media. This operation also could require significant temporary
disk1273 space.

A1274 similar rationale applies to sswwccooppyy , and sswwppaacckkaaggee, which by default,
overwrite1275 the existing distribution instead of merging in the specified software.

1276 B.4.1.5  External Influences

B.4.1.5.1  Defaults1277 and Options Files

1278 For SVR4 or similar file system layout, the defaults file may be located in
1279 // vvaarr // aaddmm// ssww// ddeeff aauull tt ss . The use of this location is strongly encouraged.

The1280 difference between ‘‘system-level’’ defaults and ‘‘site-level’’ defaults was dis-
cussed.1281

The1282 former is provided by the implementation of the utilities and the latter is con-
structed1283 by the administrator. The intent here is for the implementation to
respect1284 any customizations to the system level defaults file, so it can be used for
site1285 policies. It is recommended that implementations ‘‘hard code’’ the defaults as
opposed1286 to relying on the system file containing all definitions, and provide a
means1287 to support new options in future releases without changing the site specific
values1288 in the system defaults file.

1289 B.4.1.5.2  Extended Options

1290 For SVR4 or similar file system layout, distribution_source_directory may be set
to1291 // vvaarr // ssppooooll // ssww. The use of this location is encouraged.

F1292 or SVR4 or similar file system layout, distribution_target_directory may be set to
1293 // vvaarr // ssppooooll // ssww. The use of this location is encouraged.

F1294 or SVR4 or similar file system layout, installed_software_catalog may be set to
1295 // vvaarr // aaddmm// ssww// ccaatt aall oogg. The use of this location is encouraged. The catalog

may simply be a pathname of a directory where the database containing the cata-
log is stored, or may be a key into a directory service specifying a catalog in a file
or database, or any other implementation-defined method of specifying a catalog.
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1296 The location of the storage for the catalog itself is implementation defined.

The1297 sswwii nnsstt aall ll utility, and other utilities that operate on installed_software,
modify1298 the catalog information based on the outcome of the utility. Information
contained1299 within the catalog is resolved in the context of each target.

Originally,1300 it was thought that a catalog would be kept as a flat file in a directory
that1301 could be specified using this option. In the interest of generality, so that
implementors1302 might be allowed to use databases, the catalog attribute is now
described1303 as a key. This allows an implementor to either use a flat file or a data-
base1304 or some other form of persistent storage for the information, yet still be able
to1305 separate the address space as desired. The motivation for permitting the
separate1306 address space stems from the following two cases. First, it seems desir-
able1307 to allow ordinary (non-root) users to be able to use sswwii nnsstt aall ll to store
software1308 in their own private space. Likely the only real restriction is a potential
lack1309 of write authority to the central storage for the catalog, hence the ability to
create1310 a separate catalog. This also allows a user to manage personal software
with1311 utilities such as sswwrr eemmoovvee or other utilities. Second, installations may wish
to1312 deploy stable versions of their software in the normal location, and a test ver-
sion1313 installed in a second location where access may be more tightly controlled.
There1314 may even be other versions installed that are under development. Since
this1315 software may have identical attributes, it is desirable to allow such separate
space1316 for management. Both of these examples show the need for separate
domains1317 of software management.

T1318 wo values of autoselect_dependencies (autoselect_dependencies =true and
1319 autoselect_dependencies =as_needed ) support different possible policies by the

user.1320 Having autoselect_dependencies =true ensures that all targets are kept in
sync,1321 while having autoselect_dependencies =as_needed prevents the possibility of
updating1322 dependency software to a higher revision unnecessarily.

Autoselection1323 of a dependency across products is possible if a compatible product
version1324 with the highest revision that meets the dependency is unique. In other
words,1325 the same rules apply for dependency selection as for normal selection as
described1326 in 4.1.4.1.

F1327 or the ask option, the cchheecckkii nnsstt aall ll and ccoonnff ii gguurr ee scripts are required to
detect1328 needed rr eessppoonnssee files when they are necessary, and return with the
appropriate1329 warning or error.

F1330 or the installed_software_catalog option, the catalog and the directory together
form1331 a key to identify one installed_software object. For example, this would allow
the1332 files on the file system to be split up into different management domains. For
example,1333 OS software, networking software, and application software could be in
three1334 different logical installed_software objects, although they are all installed
under1335 the root file system.

1336 B.4.1.5.3  Extended Options Syntax

1337 In the interest of having a single common extended option syntax for all the
POSIX1338 system administration standards, the following syntax was agreed upon.
As1339 of this writing, the syntax is a superset of that used by this part of ISO/IEC

1340 15068, IEEE P1387.3, and IEEE P1387.4.
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1341 %%tt ookkeenn FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 3377 ∗∗//
%1342 %tt ookkeenn NNEEWWLLII NNEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6611 ∗∗//
%1343 %tt ookkeenn PPOORRTTAABBLLEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 6688 ∗∗//
%1344 %tt ookkeenn SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 8800 ∗∗//
%1345 %tt ookkeenn WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG // ∗∗ aass ddeeff ii nneedd ii nn 22.. 22.. 22.. 111100 ∗∗//

%1346 %sstt aarr tt ssyyssaaddmmii nn__oopptt ii oonn
%1347 %%%

s1348 syyssaaddmmii nn__oopptt ii oonn :: qquuaall ii ff ii eerr oopptt ii oonn ooppeerr aatt oorr __vvaall uuee
1349 ;;

q1350 quuaall ii ff ii eerr :: ccoommppuull ssoorr yy__qquuaall ii ff ii eerr ccoommmmaanndd__qquuaall ii ff ii eerr
1351 ;;

c1352 coommppuull ssoorr yy__qquuaall ii ff ii eerr :: // ∗∗ eemmpptt yy ∗∗//
1353 || ’’ -- ’’ || ’’ ==’’
1354 ;;

c1355 coommmmaanndd__qquuaall ii ff ii eerr :: // ∗∗ eemmpptt yy ∗∗//
1356 || ccoommmmaanndd ’’ .. ’’
1357 ;;

o1358 opptt ii oonn :: kkeeyywwoorr dd oopp__wwss
1359 ;;

o1360 oppeerr aatt oorr __vvaall uuee :: ’’ ====’’
1361 || vvaall uuee__qquuaall ii ff ii eerr ’’ ==’’ vvaall uuee
1362 ;;

v1363 vaall uuee__qquuaall ii ff ii eerr :: // ∗∗ eemmpptt yy ∗∗//
1364 || ’’ ++’’ || ’’ -- ’’
1365 ;;

v1366 vaall uuee :: oopp__wwss vvaall uuee wwss ssii nnggll ee__vvaall uuee
1367 || oopp__wwss ssii nnggll ee__vvaall uuee
1368 ;;

s1369 sii nnggll ee__vvaall uuee :: vvaall uuee__sstt rr uucctt uurr ee
1370 || SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG
1371 ;;

v1372 vaall uuee__sstt rr uucctt uurr ee :: ’’ {{ ’’ oopp__wwss vvaall uuee__ll ii sstt oopp__wwss ’’ }} ’’
1373 ;;

v1374 vaall uuee__ll ii sstt :: // ∗∗ eemmpptt yy ∗∗//
1375 || vvaall uuee__ll ii sstt wwss ssii nnggll ee__vvaall uuee
1376 || ss ii nnggll ee__vvaall uuee
1377 ;;

c1378 coommmmaanndd :: FFII LLEENNAAMMEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
1379 ;;

k1380 keeyywwoorr dd :: SSHHEELLLL__TTOOKKEENN__SSTTRRII NNGG
1381 ;;

o1382 opp__wwss :: // ∗∗ eemmpptt yy ∗∗//
|| wwss
;;
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1383 wwss :: WWHHII TTEE__SSPPAACCEE__SSTTRRII NNGG
1384 ;;

%1385 %sstt aarr tt ccoommmmaanndd__ll ii nnee__oopptt ii oonnss
%1386 %%%
c1387 coommmmaanndd__ll ii nnee__oopptt ii oonnss :: ccoommmmaanndd__ll ii nnee__oopptt ii oonnss wwss ssyyssaaddmmii nn__oopptt ii oonn

1388 || ssyyssaaddmmii nn__oopptt ii oonn
1389 ;;

%1390 %sstt aarr tt oopptt ii oonnss__ff ii ll ee
%1391 %%%
o1392 opptt ii oonnss__ff ii ll ee :: oopptt ii oonnss__ff ii ll ee NNEEWWLLII NNEE__SSTTRRII NNGG oopptt ii oonn__ff ii ll ee__ll ii nnee

1393 || oopptt ii oonn__ff ii ll ee__ll ii nnee
1394 ;;

o1395 opptt ii oonn__ff ii ll ee__ll ii nnee :: oopp__wwss oopp__ccoommmmeenntt
1396 || oopp__wwss ssyyssaaddmmii nn__oopptt ii oonn oopp__wwss oopp__ccoommmmeenntt
1397 ;;

o1398 opp__ccoommmmeenntt :: // ∗∗ eemmpptt yy ∗∗//
1399 || ’’ ##’’ PPOORRTTAABBLLEE__CCHHAARRAACCTTEERR__SSTTRRII NNGG
1400 ;;

1401 (1) A -- (hyphen) qualifier indicates a compulsory behavior while == (equal)
1402 indicates a non-compulsory behavior.

1403 (2) For options that support multiple values, values can be added to the
1404 existing list of values by using the ++== (plus equal) operator. Similarly,
1405 values can be removed by using the -- == (hyphen equal) operator. Any
1406 option can be set to the default value by using the ==== (equal equal) opera-
1407 tor and value combination.

1408 (3) A shell token can be an unquoted or quoted string according to the rules
1409 of token recognition rules described in 3.3 of POSIX.2 {3}. For example, it
1410 can use single or double quotes and can contain like quotes if escaped
1411 with backslash. It can also support the same level of internationalization
1412 as the POSIX shell.

1413 (4) The multiple value convention is consistent with white space separating
1414 tokens in commands (operands) and allows commas to be used in the
1415 ssii nnggll ee__vvaall uuee. This also allows multiple values to be specified without
1416 using quotes (although quotes are still needed for multiple values on the
1417 command line).

1418 (5) If the extended option specification contains any white space at all, then
1419 the entire specification shall be quoted if used on a command line. This is
1420 because the -- xx option, which conforms to POSIX.2 {3}, requires exactly
1421 one value that is then processed using the above syntax.

1422 (6) When specified on the command line, multiple option specifications can
1423 be included after a single -- xx option if included in quotes and separated by
1424 spaces. Multiple -- xx options may also be used.

1425 (7) For option and defaults files, blank lines and all comment text [any
1426 sequence of characters beginning with an unescaped ## (pound) and con-
1427 tinuing through the end of that line] are ignored according to the shell

token recognition rules as described in 3.3 of POSIX.2 {3}.
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1428 B.4.1.5.3.1  Precedence for Option Specification

1429 The first rule defines typical precedence of system defaults, then a user defined
set1430 of defaults, then per task exceptions or specifications. The second rule sup-
ports1431 normal use models of defining multiple ‘‘sets’’ of target_selections and
software_selections,1432 and being able to operate on the union of those sets. Also, the

1433 -- ff and -- tt options are simply another form for specifying operands, and are at the
same1434 level of precedence, and are thus combined with other selections. The third
rule1435 is generally an error, and the behavior is undefined (i.e., it may be an error,
or1436 an implementation may chose to implement last- or first-wins). For example on
HP-UX:1437

1438 $$ cccc -- OO -- gg xx.. cc
$1439 $ cccc:: wwaarr nnii nngg 441144:: DDeebbuugg aanndd OOpptt ii mmii zzaatt ii oonn aarr ee mmuutt uuaall ll yy eexxccll uussii vvee..

1440 -- gg oopptt ii oonn ii ggnnoorr eedd..

$1441 $ cccc -- gg -- OO xx.. cc
$1442 $ cccc:: wwaarr nnii nngg 441144:: DDeebbuugg aanndd OOpptt ii mmii zzaatt ii oonn aarr ee mmuutt uuaall ll yy eexxccll uussii vvee..

1443 -- OO oopptt ii oonn ii ggnnoorr eedd..

1444 It might be convenient to have a mechanism to allow the system administrator to
de1445 fine a default in the system defaults file that cannot be overridden by a user.
Such1446 a function may be supplied by an implementation as an extension. This may
also1447 be considered as part of a future revision to this part of ISO/IEC 15068.

1448 B.4.1.5.4  Standard Input

1449 There is no additional rationale provided for this subclause.

1450 B.4.1.5.5  Input Files

1451 There is no additional rationale provided for this subclause.

1452 B.4.1.5.6  Access and Concurrency Control

1453 For example, if the installed_software_catalog is referenced by a path on the file
system,1454 then the user can create a catalog in their own user work space (creating
their1455 own installed_software object), and install and manage software in that
installed_software1456 object.

If1457 the catalog is stored in a file, then a corresponding ability to create an
installed_software1458 object (and thus, a catalog) is needed.

Access1459 control includes such things as requiring particular authority to operate on
particular1460 software or software_collections. Concurrency control is the prevention
of1461 more than one writer at a time to the catalog or data areas. Restrictions to
prevent1462 multiple concurrent writers were originally part of the draft, but later
determined1463 to be excessively restrictive. It is conceivable that more than one
writer1464 could safely be active at a time if the work involves no common files.
F1465 ailure to allow multiple concurrent readers of the catalog, or other data files, is
strongly1466 discouraged.

There1467 are two aspects to access control as follows:

— Those related to file system access and hence determined by the operating
system (i.e., the ability to write the files described by the sofware file
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1468 objects)

1469 — Any additional access control on the software objects, including access to
1470 (possibly remote) software collections

F1471 or access control to the files themselves, this part of ISO/IEC 15068 defaults to
the1472 file permissions defined by POSIX.1 {2}. File attributes are defined for the

1473 files, hence the implementation will set the POSIX.1 {2} file permissions based on
those1474 values. Deviations from this model are permitted only for implementations
running1475 on file systems that are not POSIX.1 conformant, and then only as long
as1476 the implementation documents the resulting behavior.

Any1477 additional access control to the software objects defined in this part of
1478 ISO/IEC 15068 (e.g., permission to install specific software into specific software

collections1479 on specific hosts), is undefined. An implementation may choose to have
no1480 access control. For example, anyone may install any software to any system as
long1481 as the previous POSIX.1 {2} file permissions are satisfied. An implementation
may1482 also choose to provide both authorization and authentication for access to all
software1483 objects and hosts, as well as a distributed interface for managing the
access1484 control lists.

Like1485 the definition of the model to implement distributed aspects of this standard,
access1486 control beyond that required by the underlying operating system is
unde1487 fined. It was determined that both of these rely on technologies that have
not1488 been formally standardized, and may better be addressed in other forums.

1489 B.4.1.6  External Effects

B.4.1.6.1  Control1490 Script Execution and Environment

1491 The provision for interpreters other than sshh was requested by users among the
developers1492 of this part of ISO/IEC 15068, as well as producers representing sys-
tems1493 that might lack a POSIX.2 {3} or even POSIX.1 {2} operating system. By mak-
ing1494 this provision, many felt that a greater degree of acceptance and usefulness
could1495 be gained.

The1496 restrictions placed on the option syntax are such that each of the options can
be1497 easily parsed and hence set by a control script by simply sourcing the file. The
term1498 ‘‘sourcing’’ as used here implies the use of the ‘‘.’’ command in the POSIX.2 {3}
shell.1499 For example, the following are formats for the SW_SESSION_OPTIONS

1500 file that can be sourced:

1501 ll ooggll eevveell ==11
1502 eennff oorr ccee__ddeeppeennddeennccii eess==ff aall ssee
1503 ssooff tt wwaarr ee=="" AA BB CC""

1504 ll ooggll eevveell ==11
1505 eennff oorr ccee__ddeeppeennddeennccii eess==ff aall ssee
1506 ssooff tt wwaarr ee==""
1507 AA
1508 BB
1509 CC""

It is possible for the scripts to determine the loglevel for the command from the
file pointed to by SW_SESSION_OPTIONS, and use that to affect the amount of
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1510 stdout generated.

An1511 implementation may have an implementation-defined user controllable
behavior1512 that invokes error handling procedures in the case of warnings returned
from1513 script execution.

The1514 purpose of the environment variables is to pass vital information to the
scripts1515 so that they may operate appropriately under different circumstances. For
example,1516 they may want to take very different actions when

1517 SW_ROOT_DIRECTORY is some value other than // . It has also been discussed
that1518 there may need to be some way to pass other information to these scripts
such1519 as option values specified in the defaults and options file that control policy.
This1520 can be achieved with the SW_SESSION_OPTIONS variable, which points
to1521 a file containing all the options passed to the command, including options, selec-
tions,1522 and targets.

One1523 reason that this part of ISO/IEC 15068 differentiates install and remove
scripts1524 from ccoonnff ii gguurr ee scripts is to separate installing software from
con1525 figuring software for actual use. This supports installing software to alternate
root1526 directories on servers for use by clients that configure that software.

The1527 developers of this part of ISO/IEC 15068 also discussed, but did not include,
the1528 use of several of these variables for setting the value of specific utility options
when1529 the utilities are called from control scripts. These variables are as follows:

1530 SW_ROOT_DIRECTORY
1531 could be used to specify the directory portion of all target operands

1532 SW_LOCATION
1533 could be used to specify product.location portion of all software_-
1534 selection operands

1535 SW_CATALOG
1536 could be used to specify the value of the installed_software_catalog
1537 option

The1538 scripts need to be aware of the environment under which they are operating.
The1539 environments that these scripts run under are as follows:

1540 — All scripts

1541 Each script shall be passed its script tag, the root directory to which instal-
1542 ling, the product directory where the product is located, and the control
1543 directory where the script is being executed from, as the environment vari-
1544 ables SW_CONTROL_TAG, SW_ROOT_DIRECTORY, SW_LOCATION,
1545 and SW_CONTROL_DIRECTORY, respectively.

1546 — pprr eeii nnsstt aall ll , ppoosstt ii nnsstt aall ll , pprr eerr eemmoovvee, ppoosstt rr eemmoovvee, uunnpprr eeii nn--
1547 sstt aall ll , uunnppoosstt ii nnsstt aall ll

1548 The ii nnsstt aall ll and rr eemmoovvee scripts are run when loading or removing the
1549 software, or when recovering from a failed install. These may be executed
1550 by sswwii nnsstt aall ll or sswwrr eemmoovvee running on a host with a different architec-
1551 ture from the software. So, only the set of POSIX.2 {3} utilities are
1552 guaranteed to be available on the server. Since the architecture of the file
1553 server is not necessarily known, the path to these commands is passed to

the scripts via the environment variable SW_PATH.
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1554 Additionally, these scripts need to know the alternate root directory so that
1555 operations are within the context of that root, not the root of the file server.
1556 (This directory is supplied to the scripts via an environment variable
1557 SW_ROOT_DIRECTORY.) It is critical that SW_ROOT_DIRECTORY
1558 is honored by these scripts.

1559 — cchheecckkii nnsstt aall ll , cchheecckkrr eemmoovvee, vveerr ii ff yy

1560 It is expected, but not assumed, that these scripts mostly check the state of
1561 a system that will actually run the software. For the install check (cchheecc--
1562 kkii nnsstt aall ll ) script, again only a minimum set of commands is guaranteed to
1563 be available. This is because all check scripts are executed before any new
1564 software is installed. For the remove check and verify scripts
1565 (cchheecckkrr eemmoovvee and vveerr ii ff yy ), files from this software and its prerequisites
1566 are guaranteed to be available.

1567 Because of alternate root installation, these scripts also need to be aware of
1568 the SW_ROOT_DIRECTORY.

1569 — ccoonnff ii gguurr ee, uunnccoonnff ii gguurr ee

1570 These scripts configure the system for the software. Therefore they can run
1571 architecture specific commands, including files that are part of the software
1572 that defines the scripts. They are only run within the context of the system
1573 that will actually use the software. The SW_ROOT_DIRECTORY will
1574 always be // .

1575 B.4.1.6.1.1  Control Script Behavior

1576 Control scripts allow vendors to perform tasks and operations, in addition to those
that1577 the tasks perform. The sswwii nnsstt aall ll , sswwvveerr ii ff yy , and sswwrr eemmoovvee utilities
may1578 each execute one or more vendor-supplied scripts. The presence of these
scripts1579 in the distribution is optional. Vendors of software to be installed need
only1580 provide those scripts that meet a particular need of the software. The follow-
ing1581 summarizes the standard scripts:

1582 rr eeqquueesstt (Request script)

1583 This is the only script that may be interactive. This script may be
1584 run by sswwaasskk , sswwii nnsstt aall ll , or sswwccoonnff ii gg after selection, and before
1585 the ‘‘analysis’’ phase in order to request information from the
1586 administrator that will be needed for the ccoonnff ii gguurr ee script when
1587 that script is run later.

1588 This script is executed on the manager role and it is the responsibil-
1589 ity of the script to write all information into the rr eessppoonnssee file in the
1590 directory where the script is being executed (the
1591 SW_CONTROL_DIRECTORY). The utilities will then copy this
1592 file to the SW_CONTROL_DIRECTORY on the target role where
1593 the ccoonnff ii gguurr ee and other scripts are executed from. This
1594 rr eessppoonnssee file may be used by any other scripts, but particularly the
1595 ccoonnff ii gguurr ee script.

1596 A recommended syntax for the rr eessppoonnssee file is a set of attribute-
value pairs that can be easily sourced by the ccoonnff ii gguurr ee script. For
example, a rr eeqquueesstt script might look like the following:
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1597 eecchhoo "" EEnntt eerr ppaatt hh tt oo ll ooccaatt ee tt hhee ddaatt aabbaassee""
1598 rr eeaadd $$ppaatt hh
1599 eecchhoo ddbb__ppaatt hh==$$ppaatt hh >>>> $$SSWW__CCOONNTTRROOLL__DDII RR// rr eessppoonnssee

1600 And the using ccoonnff ii gguurr ee script:

1601 $$ddbb__ppaatt hh==$$ddeeff aauull tt __ddbb__ppaatt hh
1602 ii ff [[ -- ff $$SSWW__CCOONNTTRROOLL__DDII RR// rr eessppoonnssee ]]
1603 tt hheenn
1604 .. $$SSWW__CCOONNTTRROOLL__DDII RR// rr eessppoonnssee
1605 ff ii
1606 ccrr eeaatt ee__ddbb (( $$ddbb__ppaatt hh ))

1607 rr eessppoonnssee (Response file)

1608 The rr eessppoonnssee file is generated by the rr eeqquueesstt script and located
1609 in the same directory as that and the other scripts. The format and
1610 content of the rr eessppoonnssee file is implementation defined. For exam-
1611 ple, it may be a list of environment variable definitions so that the
1612 consumer script can just source this file.

1613 cchheecckkii nnsstt aall ll (Install check script)

1614 This script is run by sswwii nnsstt aall ll during the ‘‘analysis’’ phase in an
1615 attempt to ensure that the installation (and configuration) succeeds.
1616 For example, the OS run state, running processes, or other prere-
1617 quisite conditions beyond dependencies may be checked. Running
1618 this script shall be free of side-effects, e.g., processes may not be
1619 killed, files may not be moved or removed, etc.

1620 pprr eeii nnsstt aall ll (Install preload script)

1621 This script is run by sswwii nnsstt aall ll prior to loading the software files.
1622 For example, this script may remove obsolete files, or move an exist-
1623 ing file aside during an update.

1624 This script and the next script are part of the ‘‘load’’ phase of the
1625 software installation process. Within each product, all pprr eeii nnsstt aall ll
1626 scripts are run (order is dictated by any prerequisites), all filesets are
1627 loaded, then all ppoosstt ii nnsstt aall ll scripts are run.

1628 ppoosstt ii nnsstt aall ll (Install postload script)

1629 This script is run by sswwii nnsstt aall ll after loading the software files. For
1630 example, this script may move a default file into place.

1631 uunnpprr eeii nnsstt aall ll (Recovery preload script)

1632 This script is run by sswwii nnsstt aall ll after restoring the software files
1633 when recovering filesets. For example, this script may undo the
1634 actions of the pprr eeii nnsstt aall ll script.

1635 uunnppoosstt ii nnsstt aall ll (Recovery postload script)

1636 This script is run by sswwii nnsstt aall ll before restoring the software files if
1637 the ppoosstt ii nnsstt aall ll script has been run. It can be used to undo the
1638 actions of the ppoosstt ii nnsstt aall ll script.

vveerr ii ff yy (Verify script)
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1639 This script is run by the sswwvveerr ii ff yy command any time after the
1640 software has been installed or configured. Like other scripts it is
1641 intended to verify anything that the commands do not verify by
1642 default. For example, this script may check that the software is
1643 configured properly and has a proper license to use it.

1644 ff ii xx (Fix script) This script is run by the sswwvveerr ii ff yy command when the
1645 -- FF option is used. Its purpose is to correct any problems reported by
1646 the vveerr ii ff yy script.

1647 cchheecckkrr eemmoovvee (Remove check script)

1648 The remove check script is run by sswwrr eemmoovvee during the remove
1649 ‘‘analysis’’ phase to allow any vendor-defined checks before the
1650 software is permanently removed. For example, the script may
1651 check whether anyone is currently using the software.

1652 pprr eerr eemmoovvee (Preremove script)

1653 This script is executed just before removing files. It may be destruc-
1654 tive to the software being removed, as removal of files is the next
1655 step. It is the companion script to the install postload script (ppooss--
1656 tt ii nnsstt aall ll ). For example, it may remove files that the install post-
1657 load script created.

1658 This script and the next script are part of the ‘‘remove’’ phase of the
1659 software remove process. Within each product, all remove
1660 pprr eerr eemmoovvee scripts are run (in the reverse order dictated by any
1661 prerequisites), all files are removed, then all remove ppoosstt rr eemmoovvee
1662 scripts are run.

1663 ppoosstt rr eemmoovvee (Postremove script)

1664 This script is executed just after removing files. It is the companion
1665 script to the the install preload script (pprr eeii nnsstt aall ll ). For example,
1666 if this was a patch fileset, then the install preload script may move
1667 the original file aside, and this remove postload script may move the
1668 original file back if the patch was removed.

1669 ccoonnff ii gguurr ee (Configure script)

1670 This script is executed by sswwii nnsstt aall ll after all software has been
1671 installed (including loading files and running ppoosstt ii nnsstt aall ll scripts)
1672 if software is being installed at // . It is also may run by sswwccoonnff ii gg,
1673 even if the software has already been configured (allowing the
1674 administrator to reconfigure software).

1675 uunnccoonnff ii gguurr ee (Unconfigure script)

1676 This script is executed by sswwrr eemmoovvee before any software is removed
1677 (including removing files and running pprr eerr eemmoovvee scripts), if remov-
1678 ing from software installed at // . It is may also be run by sswwccoonnff ii gg.

1679 Other scripts

1680 The vendor may include other control scripts, such as a script that is
1681 sourced by the above scripts, or scripts not defined in this part of

ISO/IEC 15068. The location of the control scripts is passed to all
scripts via an environment variable SW_CONTROL_DIRECTORY.
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1682 B.4.1.6.1.2  Control Script Return Code

1683 This part of ISO/IEC 15068 only specifies return codes from scripts that affect
operation1684 of the utilities. If the script writer wants to convey additional informa-
tion1685 to the user, such information should be written to stderr or stdout, which gets
recorded1686 by the target role logging. See 4.1.6.5.

A1687 implementation that supports additional behaviors may initiate those behaviors
based1688 on implementation-defined return values from control scripts.

1689 B.4.1.6.2  Asynchronous Events

1690 Control script execution and file operations only generate note events at the begin-
ning1691 of the step, not at both the beginning and the end. This is because there is
an1692 event immediately after each script or file completes (e.g., the next file begin-
ning,1693 or the end of fileset execution). Additionally, if there is any error with the
script1694 or file, there is a warning or error event generated after the file completes.

1695 B.4.1.6.3  Stdout

1696 There is no additional rationale provided for this subclause.

1697 B.4.1.6.4  Stderr

1698 There is a variety of warnings and errors that could occur at the target role. It is
desirable1699 that this information be communicated back to the management role
and1700 displayed on stderr of the management role. Of course the detail of the infor-
mation1701 is determined by the verbose level. However, since this part of ISO/IEC

1702 15068 does not specify the communication mechanism between the management
and1703 target roles, it should not place unnecessary requirements on this communi-
cation1704 mechanism, especially since this could be occurring in a distributed
environment1705 with the management role communicating with multiple target
roles.1706 Thus the only requirement here is that the target role be able to communi-
cate1707 a binary fail/success back to the management role.

1708 B.4.1.6.5  Logging

1709 For the management role, the information placed in the logfile is equivalent to the
information1710 sent to stderr and stdout if the verbose level was the same value as
the1711 loglevel.

The1712 stdout, stderr, and logfile output should contain the severity of the event as
part1713 of the output message. For example

1714 NNOOTTEE:: TThhee aannaall yyssii ss pphhaassee ssuucccceeeeddeedd oonn tt aarr ggeett "" zzooookk:: // "" ..
W1715 WAARRNNII NNGG:: TTaarr ggeett "" zzooookk:: // "" :: 22 ccoonnff ii gguurr ee ssccrr ii pptt ss hhaadd wwaarr nnii nnggss..

1716 B.4.1.7  Extended Description

B.4.1.7.1  Selection1717 Phase

1718 An implementation may define other valid source specifications, such as ‘‘well-
known’’ sources that may be available via a directory service or an object request
broker.
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1719 B.4.1.7.2  Analysis Phase

1720 There is no additional rationale provided for this subclause.

1721 B.4.1.7.3  Execution Phase

1722 __________________________________________________________________________________________________________________________________________________

1723

start copy

AVAILABLE

TRANSIENT CORRUPT

cmd failed

start cmd

cmd = [ copy | remove ]

start cmd

start copy

REMOVED(non-existent)

remove complete

modify

1724 __________________________________________________________________________________________________________________________________________________

Figure1725 B-5 −− Fileset State Transitions (Within Distributions)

1726 It is clear that some vendors may want additional states. But allowing other
values1727 would make it problematic for any implementation trying to make deci-
sions1728 on how to deal with filesets with unrecognized states. An implementation
may1729 create an additional fileset attribute that would further modify the meaning
of1730 the attribute. For example, they may create an attribute called state_info and
this1731 attribute may have the value of ff ii ll eess__mmii ssssii nngg when the state attribute is
set1732 to ccoorr rr uupptt . There could be several valid values of this new attribute to
describe1733 various possibilities of a ccoorr rr uupptt state. Of course, since this would be
an1734 implementation-specific extension, other implementations would not need to
recognize1735 this attribute or its semantics.

Figure B-51736 and Figure B-6 show the state transition diagrams for Installed
Software1737 and Distributions.

1738 B.4.1.8  Exit Status

1739 There is no additional rationale provided for this subclause.

1740 B.4.1.9  Consequences of Errors

1741 Since the utilities in this part of ISO/IEC 15068 operate on multiple software
objects for multiple targets, the handling of error conditions (which is basically a
policy decision) is complex. For example, should success be only all or nothing; or
only, if all operations succeed for a specific host; or only, if all operations succeed
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1742 __________________________________________________________________________________________________________________________________________________

1743

cmd failed

start cmd

start cmd

cmd = [ install | remove ]

unconfigureconfigure

install complete

CONFIGURED

INSTALLED

CORRUPTTRANSIENT

start install

REMOVED

start install

remove complete

modify
(non-existent)

1744 __________________________________________________________________________________________________________________________________________________

Figure1745 B-6 −− Fileset State Transitions (Within Installed Software)

1746 for a specific product on all hosts? The type of error or errors causing such
de1747 finitions of success or failure is implementation defined. Whether or not the
user1748 may specify policies regarding the way in which errors are handled is also
implementation1749 defined.

1750 B.4.2  swask — Ask for user responses

1751 The purpose of this utility is to provide support for interactive requirements for
software.1752 By being able to execute these interactive scripts independently of

1753 sswwii nnsstt aall ll and sswwccoonnff ii gg, it allows those utilities to still be scheduled for non-
interactive1754 execution.

The1755 rr eeqquueesstt scripts can be used to ask the administrator questions, or requests,
where1756 responses are needed by the software before installation or configuration.

1757 B.4.2.1  Synopsis

1758 There is no additional rationale provided for this subclause.
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1759 B.4.2.2  Description

1760 The utility may be used to perform the following task:

1761 — Answer the requests of software that has interactive customization needs

The1762 sswwaasskk utility and rr eeqquueesstt scripts are for software specific questions only.
It1763 does not provide any mechanism for implementation specific questions,
although1764 an implementation can choose to support implementation, site, or
system-speci1765 fic enhancements as normal implementation extensions.

1766 B.4.2.3  Options

1767 There is no additional rationale provided for this subclause.

1768 B.4.2.4  Operands

1769 There is no additional rationale provided for this subclause.

1770 B.4.2.5  External Influences

1771 There is no additional rationale provided for this subclause.

1772 B.4.2.6  External Effects

1773 There is no additional rationale provided for this subclause.

1774 B.4.2.7  Extended Description

1775 This part of ISO/IEC 15068 has not included a naming convention or structure for
storing1776 per client response information. If a rr eeqquueesstt script requires per client
information,1777 then it needs to store that information for all clients in the

1778 rr eessppoonnssee file, and then locate the appropriate information during configuration.

This1779 part of ISO/IEC 15068 provides a means for the rr eeqquueesstt script to determine
which1780 clients are being requested, and for the ccoonnff ii gguurr ee script to determine
that1781 client. See 4.1.6.1.

F1782 or example, a rr eeqquueesstt script that requests per client keys is as follows:

1783 .. $$SSWW__SSEESSSSII OONN__OOPPTTII OONNSS
1784 sseett -- $$tt aarr ggeett ss
1785 eecchhoo ’’ kkeeyyss=="" ’’ >> rr eessppoonnssee
1786 ff oorr ii ii nn $$tt aarr ggeett ss
1787 ddoo
1788 eecchhoo eenntt eerr kkeeyy ff oorr $$ii
1789 rr eeaadd jj
1790 eecchhoo $$ii $$jj >>>> rr eessppoonnssee
1791 ddoonnee
1792 eecchhoo ’’ "" ’’ >>>> rr eessppoonnssee

1793 And the corresponding ccoonnff ii gguurr ee script that looks up the correct key from the
1794 rr eessppoonnssee file:

.. $$SSWW__SSEESSSSII OONN__OOPPTTII OONNSS
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1795 .. rr eessppoonnssee
1796 sseett -- $$kkeeyyss
1797 wwhhii ll ee [[ -- nn $$11 ]]
1798 ddoo
1799 ii ff [[ "" $$11"" == "" $$tt aarr ggeett ss"" ]]
1800 tt hheenn
1801 eecchhoo kkeeyy ii ss $$22
1802 bbrr eeaakk
1803 ff ii
1804 sshhii ff tt ;; sshhii ff tt ;;
1805 ddoonnee

1806 An implementation needs to ensure that any rr eessppoonnssee files that already exist in
the1807 source or the catalog are copied to the SW_CONTROL_DIRECTORY before
the1808 rr eeqquueesstt script is executed. The order of checks for rr eessppoonnssee files allows
for1809 the following precedence:

1810 — User input (if ask=true )

1811 — Pre-existing response file

1812 — Pre-existing client configuration

1813 — Model response file (from source)

There1814 are numerous ways to implement where the rr eeqquueesstt scripts are executed
and1815 what SW_CONTROL_DIRECTORY is set to, for the command

1816 sswwaasskk  -- ss  ssoouurr ccee  -- cc  ccaatt aall oogg  FFoooo.. BBaarr

1817 Example implementation A:
1818 mmkkddii rr ccaatt aall oogg// FFoooo// BBaarr
1819 ccooppyy rr eeqquueesstt ssccrr ii pptt ff oorr FFoooo.. BBaarr tt oo ccaatt aall oogg// FFoooo// BBaarr
1820 ccooppyy aannyy nneecceessssaarr yy rr eessppoonnssee ff ii ll ee tt oo ccaatt aall oogg// FFoooo// BBaarr
1821 ii ff ccaatt aall oogg// FFoooo// BBaarr // rr eessppoonnssee eexxii sstt ss,, nnoo aacctt ii oonn
1822 eell ssee ii ff ssoouurr ccee// ccaatt aall oogg// FFoooo// BBaarr // rr eessppoonnssee eexxii sstt ss,, ccooppyy ii tt
1823 sseett SSWW__CCOONNTTRROOLL__DDII RREECCTTOORRYY==ccaatt aall oogg// FFoooo// BBaarr
1824 eexxeeccuutt ee ccaatt aall oogg// FFoooo// BBaarr // rr eeqquueesstt
1825 (( rr eemmoovvee ccaatt aall oogg// FFoooo// BBaarr // rr eeqquueesstt ))

1826 Example implementation B:
1827 mmkkddii rr ccaatt aall oogg// FFoooo// BBaarr // uussrr // tt mmpp// aaaaaaaa4433554422// FFoooo// BBaarr
1828 ccooppyy rr eeqquueesstt ssccrr ii pptt ff oorr FFoooo.. BBaarr tt oo // uussrr // tt mmpp// aaaaaaaa4433554422// FFoooo// BBaarr
1829 ccooppyy aannyy nneecceessssaarr yy rr eessppoonnssee ff ii ll ee tt oo ccaatt aall oogg// FFoooo// BBaarr
1830 ii ff ccaatt aall oogg// FFoooo// BBaarr // rr eessppoonnssee eexxii sstt ss,, nnoo aacctt ii oonn
1831 eell ssee ii ff ssoouurr ccee// ccaatt aall oogg// FFoooo// BBaarr // rr eessppoonnssee eexxii sstt ss,, ccooppyy ii tt
1832 sseett SSWW__CCOONNTTRROOLL__DDII RREECCTTOORRYY==ccaatt aall oogg// FFoooo// BBaarr
1833 eexxeeccuutt ee // uussrr // tt mmpp// aaaaaaaa4433554422// FFoooo// BBaarr // rr eeqquueesstt
1834 (( rr eemmoovvee // uussrr // tt mmpp// aaaaaaaa4433554422// FFoooo// BBaarr ))

1835 Example implementation C:
1836 mmkkddii rr // uussrr // tt mmpp// aaaaaaaa4433554422
1837 ccooppyy aannyy nneecceessssaarr yy rr eessppoonnssee ff ii ll ee tt oo // uussrr // tt mmpp// aaaaaaaa4433554422
1838 ii ff ccaatt aall oogg// FFoooo// BBaarr // rr eessppoonnssee eexxii sstt ss,, ccooppyy ii tt
1839 eell ssee ii ff ssoouurr ccee// ccaatt aall oogg// FFoooo// BBaarr // rr eessppoonnssee eexxii sstt ss,, ccooppyy ii tt
1840 sseett SSWW__CCOONNTTRROOLL__DDII RREECCTTOORRYY==// uussrr // tt mmpp// aaaaaaaa4433554422
1841 eexxeeccuutt ee ssoouurr ccee// ccaatt aall oogg// FFoooo// BBaarr // rr eeqquueesstt

mmkkddii rr ccaatt aall oogg// FFoooo// BBaarr
ccpp // uussrr // tt mmpp// aaaaaaaa4433554422// rr eessppoonnssee ccaatt aall oogg// FFoooo// BBaarr
(( rr eemmoovvee // uussrr // tt mmpp// aaaaaaaa4433554422))
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1842 B.4.2.8  Exit Status

1843 There is no additional rationale provided for this subclause.

1844 B.4.2.9  Consequences of Errors

1845 There is no additional rationale provided for this subclause.

1846 B.4.3  swconfi g — Configure software

1847 The purpose of configuration is to configure the host for the software, and
con1848 figure the product for host-specific information. For example, software may
need1849 to modify the // eett cc// rr cc setup file, or the default environment set in

1850 // eett cc// pprr ooff ii ll ee. It may need to ensure that proper codewords are in place for
that1851 host, or do some compilations. Unconfiguration undoes these steps.

1852 B.4.3.1  Synopsis

1853 There is no additional rationale provided for this subclause.

1854 B.4.3.2  Description

1855 This utility may be used to perform the following tasks:

1856 — configuring software on target hosts that will actually be running the
1857 software

1858 — configuring independent of the remove and install utilities

1859 — configuring or unconfiguring hosts that share software from another host
1860 where the software is actually installed

1861 — reconfiguring when configuration failed, was deferred, or needs to be
1862 changed

1863 B.4.3.3  Options

1864 There is no additional rationale provided for this subclause.

1865 B.4.3.4  Operands

1866 There is no additional rationale provided for this subclause.

1867 B.4.3.5  External Influences

1868 There is no additional rationale provided for this subclause.

1869 B.4.3.6  External Effects

1870 There is no additional rationale provided for this subclause.
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1871 B.4.3.7  Extended Description

1872 When there is no script, the software is still transitioned to ccoonnff ii gguurr eedd by
1873 sswwccoonnff ii gg. The state of the fileset without any configuration requirements is still

changed1874 to denote to the users of the software that the software is ready to use.
Having1875 one state for both software that requires configuration, and for software
that1876 does not, is easier than checking that all software that requires configuration
is1877 in the configured state, and that all software that does not require configuration
is1878 in the installed state.

If1879 there are not sufficient (or any for that matter) responses in the rr eessppoonnssee file,
the1880 ccoonnff ii gguurr ee script can log that further interaction is required and exit with a
failure.1881 This can prompt the user to execute the sswwccoonnff ii gg utility with ask=true .

The1882 rr eeqquueesstt script is executed at the manager role at the end of the selection
phase,1883 after the user has specified the software, but before analysis or execution
begins1884 on the target roles. The developers of this part of ISO/IEC 15068 considered
de1885 fining a separate phase between the selection and analysis phases for sswwccoonn--
f1886 f ii gg and sswwii nnsstt aall ll , but maintained the request steps as part of the selection
phase1887 for simplicity.

Recon1888 figuration may be useful when some system configuration has changed.
This1889 may include running with ask=true so the user can input different informa-
tion.1890

There1891 is the case where the ccoonnff ii gguurr ee script is not sufficient for configuring the
software.1892 If there is another configuration process that needs to be run, then this
process1893 should not change the state of the software to configured. After the other
process1894 is run, it can change the state to configured using the sswwmmooddii ff yy utility.
There1895 are also situations where there can be multiple configurations of the same
installed_software1896 object. This part of ISO/IEC 15068 does not currently address
this1897 except by putting the burden on the software to manage the multiple
con1898 figurations. This part of ISO/IEC 15068 does support the user rerunning the

1899 ccoonnff ii gguurr ee script each time a new configuration is needed. Using sswwccoonnff ii gg -- uu
1900 can likewise interact with the user to unconfigure one, but not all, of the

con1901 figurations. For both of these cases, if the script exits with return code 3, the
software1902 does not transition to the ii nnsstt aall ll eedd (i.e., unconfigured) state.

The1903 ccoonnff ii gguurr ee scripts should also adhere to specific guidelines. For example,
these1904 scripts are only executed in the context of the host that the software will be
running1905 on so they are not as restrictive as customize scripts. However, in a disk-
less1906 or NFS environment, they need to use file locking on any updates to shared

1907 files, as there may be multiple ccoonnff ii gguurr ee scripts operating at the same time on
these1908 shared files. The ccoonnff ii gguurr ee and uunnccoonnff ii gguurr ee scripts need to be nonin-
teractive,1909 but may use the information in the rr eessppoonnssee files generated by the

1910 aasskk script.

F1911 or diskless, cold install (initial OS install), and generally building an OS to a
separate1912 disk, sswwccoonnff ii gg can be automatically run after the system reboots to its
real1913 host to configure all unconfigured filesets.

This1914 part of ISO/IEC 15068 does not define how file sharing, including diskless
machines,1915 should be implemented. However, separable configuration and installa-
tion steps provide the basic building blocks.
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1916 One possible file sharing solution involves each client having its own installed
software1917 catalog from which the shared software can be configured, and the ccoonn--
f1918 f ii gguurr eedd state can be recorded. This catalog can be built by ‘‘link installing’’ the
software;1919 instead of loading files and running pprr eeii nnsstt aall ll and ppoosstt ii nnsstt aall ll

1920 scripts, link each product’s files to the client file system. Then, build the catalog
information1921 of this linked software as if it were installed and configure the client.

Another1922 possible solution involves each client recording its configured state in a
shared1923 installed software catalog. In order to do this, the installed software could
maintain1924 a configured_instances attribute to hold a list of configured client names.
Each1925 client’s ccoonnff ii gguurr ee and uunnccoonnff ii gguurr ee script could add or delete its name
from1926 this list.

These1927 scripts could also control whether the installed software state attribute was
changed1928 from ii nnsstt aall ll eedd to ccoonnff ii gguurr eedd via sswwccoonnff ii gg. If configuring, then
the1929 reconfigure option would need to be set to true . If unconfiguring, then the

1930 uunnccoonnff ii gguurr ee script could exit with a return code of 3 (exclude) unless the
1931 configured_instances attribute was empty so that the installed software state
1932 would remain ccoonnff ii gguurr eedd.

1933 B.4.3.7.1  Examples

B.4.3.8  Exit1934 Status

1935 There is no additional rationale provided for this subclause.

1936 B.4.3.9  Consequences of Errors

1937 There is no additional rationale provided for this subclause.

1938 B.4.4  swcop y — Copy distribution

B.4.4.1  Synopsis1939

1940 There is no additional rationale provided for this subclause.

1941 B.4.4.2  Description

1942 This utility may be used to perform the following tasks:

1943 — Copy software from one distribution to another

1944 — Merge software from one distribution into another

1945 — Copy software to a temporary distribution located to improve sswwii nnsstt aall ll
1946 reliability or performance

1947 B.4.4.3  Options

1948 There is no additional rationale provided for this subclause.
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1949 B.4.4.4  Operands

1950 There is no additional rationale provided for this subclause.

1951 B.4.4.5  External Influences

1952 There is no additional rationale provided for this subclause.

1953 B.4.4.6  External Effects

1954 There is no additional rationale provided for this subclause.

1955 B.4.4.7  Extended Description

1956 The sswwccooppyy utility operates much like the sswwii nnsstt aall ll utility. The key distinc-
tion1957 between sswwccooppyy and sswwii nnsstt aall ll is the way products are loaded. With

1958 sswwccooppyy , products are not installed for general use below the root directory.
Instead,1959 they are placed into a distribution, which can then act as a source for

1960 sswwii nnsstt aall ll .

1961 B.4.4.7.1  Examples

1962 Copy the software_selections listed in // tt mmpp// ll ooaadd.. pprr oodduucctt ss other default
values1963 defined in the // vvaarr // aaddmm// ssww// ddeeff aauull tt ss file) as follows:

1964 sswwccooppyy -- ff // tt mmpp// ll ooaadd.. pprr oodduucctt ss

1965 Remove a product Foo from the distribution on the tape device // ddeevv// rr cctt 00 as fol-
lows:1966

1967 sswwccooppyy -- ss // ddeevv// rr cctt 00 \\ ∗∗ @@ // tt mmpp// ddeeppoott ""
1968 sswwrr eemmoovvee -- dd FFoooo @@ // tt mmpp// ddeeppoott ""
1969 sswwccooppyy -- ss // tt mmpp// ddeeppoott \\ ∗∗ @@ // ddeevv// rr cctt 00""

1970 B.4.4.8  Exit Status

1971 There is no additional rationale provided for this subclause.

1972 B.4.4.9  Consequences of Errors

1973 There is no additional rationale provided for this subclause.

1974 B.4.5  swinstal l — Install software

1975 The install software task can have different connotations depending upon the life
cycle1976 stage of the software package. Figure B-7 illustrates the various state tran-
sitions1977 that can occur during an installation of software. These transitions
comprise1978 the set of install software tasks supported by this part of ISO/IEC 15068.

The1979 facilities provided by sswwii nnsstt aall ll and sswwccooppyy are basic building blocks on
which1980 other function may be built. A few examples are shown below simply for
the purpose of illustration. In the course of the illustration, various network sizes
are given, but they are fictitious and supplied solely for illustration.
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1981 __________________________________________________________________________________________________________________________________________________

1982 re-install

install

1983

1984 software existed, add
another version (both

1985 then exist)

software existed, patch/fix
at (not new version)

software existed, replace
with newer version

software existed, replace
with exactly same version
(preserve/don’ t preserve
customer changes)

software not already
on system, software
on asystem able to
be used

original sources
(supplier’scopy)

source
containing
packages

(install)

patch

upgrade

1986 _____________________________________________________________________________

1987 Figure B-7 −− Installation State Changes

1988 — Some users might consider sswwii nnsstt aall ll to work well for doing remote ins-
1989 tallation to tens of machines. But with hundreds of machines, perhaps a
1990 better strategy would be to use sswwccooppyy to place a distribution on several
1991 servers for use in several parallel sswwii nnsstt aall ll invocations. And this exam-
1992 ple could be cascaded for hierarchical operation with thousands or hun-
1993 dreds of thousands of machines.

1994 — In addition, organizations that use special purpose software distribution
1995 programs could choose to use sswwccooppyy for that purpose, sending a copy of a
1996 distribution to some number of machines, pausing until assured that copies
1997 have arrived intact at all machines before proceeding, and finally causing
1998 sswwii nnsstt aall ll to begin work on each machine at the same time.

1999 — An installation process that makes efficient use of network resources might
2000 analyze the routing of distributions or files, discover that some traverse a
2001 common path before diverging, and cause only one copy to be sent over the
2002 common link using the sswwccooppyy utility.

T2003 able B-4 includes all functionality initially considered for inclusion in the install
software2004 task. The second column describes the various operations while the first
column2005 lists the degree of support provided by the SVR4, HP-UX, and SCO Unix
software2006 management utilities.

2007 B.4.5.1  Synopsis

2008 There is no additional rationale provided for this subclause.
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