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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@gproved
and issued is subject to change brought about through developmentscdf-the state
of the art and comments received from users of the standard. Every~I[EEKE Stan-
dard is subjected to review at least every five years for revision.orireaffirqation.
When a document is more than five years old and has not heen-reaffirmagd, 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 tq 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 ip docu-
ments should be in the form of a proposed change of text, together with agpropri-
ate supporting comments.

Interpretations: Occasionally questions‘may arise regarding the meaning|of por-
tions of standards as they relate to-specific applications. When the nged for
interpretations is brought to the attention of the IEEE, the Institute will jnitiate
action to prepare appropriate responses. Since IEEE Standards represent a con-
sensus of all concerned interests, it is important to ensure that any interprgtation
has also received the concurrénce of a balance of interests. For this reaspn, the
IEEE and the memberscef its technical committees are not able to proyide 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 addressgd to:

Secretary, |IEEE Standards Board
445\Hoes Lane

RP;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

thatusing suchtechmotogy for thepourpose of conformmng to suctrstardards is
authorized by the patent owner. It is the obligation of the user of such technol-
ogy to obtain all necessary permissions.
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International Standard ISO/IEC 15068-2:1999(E)

ISO (the International @anization for Standardization) and IEC (the Inte

rmna-

tional Electrotechnical Commission) form the specialized system for world-
wide standardization. National bodies that are members of ISO or IEC
participate in the @elopment of International Standards through technical

committees established by the respectrganization to deal with particular

fields of technical actity. ISO and IEC technical committees collaboratﬁ in

fields of mutual interest. Other internationagj@nizations, gvernmentalan

non-governmental, in liaison with ISO and IEC, also take part in the*work.

In the field of information technolgg ISO and IEC &ve established a joi

Nt

technical committee, ISO/IEC JTC 1. Draft International Standards adopted by

the joint technical committee are circulated to national bodiegotorg. Pubj
lication as an International Standard requires aroy.at least 75% of th
national bodies castingvate.

International Standard ISO/IEC 15068-2, was prepared byt Jeichnica
Committee ISO/IEC JTC Information tehnology, Subcommittee SC22ro-
gramming languages, theinéronmentstand system softeanterfaces.

ISO/IEC 15068 consists of the folting parts, under the general titkdorma-
tion technology— Portable Opeating System Interface (POSIX):

— Part 1: (reserved for future use)

— Part 2: Softwae administation

— Part 3: User and goup account administion
— Part 4{ Brint administation

Anpexes A to D of this part of ISO/IEC 15068 are for informationyonl

e
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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 S|gn|f|cant in prac-

+ica Thic malkac thao tacle of avuctama adbnimacteratinn Asffin ey T Al Of thls

CIvC. TTIHO TTTUANLO U1 TAoiN U1T QyJLL:III AUTTITTITotracIvrnta UIIIIUUIL LILILAYS UIJJ\.:ULIV\'

part of ISO/IEC 15068 is to address this problem for software administration, a
specific area of system administration, and to contribute to the overalPsoldition of
administering computing environments, both stand-alone and distributed.

In pursuit of this goal, this part of ISO/IEC 15068 defines a software packag(ng lay-
out, a set of information maintained about software, and a set-of utility prpgrams
to manipulate that software and information. These definitions provide the flexi-
bility necessary for system administrators to enforce ‘policies suitable tp 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
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Base Documents

Much of the original text came to the developers of this part of ISO/IEC 15068 from
UNIX System Laboratories (the pkgQO 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—incerporated—and-how-users—ofthis—docum
keep track of that status.

Extensions are approved as supplements to this document following th
standards procedures and eventually as International Organizati
Standardization/International Electrotechnical Committee (ISQ/EC) stand

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

If there are any questions about the completeness‘of your version, you m
tact the IEEE Computer Society, (202) 371-0101,-0r the IEEE Standards
(908) 562-3800, to determine what supplements have been published.

Supplements may contain either required{functions or optional facilities. §
ments may add additional conformance_requirements (see 1.3, which defin
classes of conforming systems or applications).

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

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

When writing, ask to have your letter forwarded to the chairperson or appr
reviewer/deyeloper of IEEE Std 1387.2-1995.
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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
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Daryl Roberts
Helmut Roth
Jerry Rubin
Nigel Titley
Stephe Walli

Matthew Wicks

Jay Goldberg
Michael Gutmann
Steve Howell
David Humphreys

viii
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INTERNATIONAL STANDARD ISO/IEC 15068-2: 1999

formationtechnology—Portable Oper
ing System Interface (POSIX) system

administration — Part 2: Software admini
tration

Section L) 'General
1.1 Scope

This part of ISO/IEC 15068 defines a software packaging layout and utiliti

Aat-

»
1

es that

operate on that packaginglayout as well as software installed from that pagkaging
layout. The scope of\this part of ISO/IEC 15068 is administration of s¢ftware

across distributed-systems. This administration includes, but is not lim
packaging of softwate for distribution, distribution of software to systems,
lation and configuration of software on systems, and removal of software fr
tems.

This partof ISO/IEC 15068 is motivated by many factors, including a desire
tem_administrators and software suppliers to have a common way of in
and\removing software. To meet the needs of these groups, this part of I
15068 consists of several components, listed below. The readers of this
ISO/IEC 15068 include system administrators, suppliers of software that

ted to,
instal-
DM Sys-

by sys-
stalling
SO/IEC
part of

imple-

ment this part of ISO/TEC 15068, and suppliers of software that use implementa-
tions of this part of ISO/IEC 15068. Readers in each of these categories may find

their attention drawn to different sections.
The key components are listed below.

Software structures

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

based on these structure definitions. The structure definition

s apply

both to installed software and to software prepared for installation

1.1 Scope
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but not yet installed.

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

Informatio n kept about software

software, both installed software and distributions. This proyides a
consistent view of software, even when that software is proyided from
various sources. The way in which the information® is held is
undefined within this part of ISO/IEC 15068.

Utilitie sto administer software
This part of ISO/IEC 15068 defines a utility to.convert softwdre into
the packaging layout, known as a distribution. This part of IISO/IEC
15068 also contains utilities to examine the“/information in a d|stribu-
tion, copy software from one distribution to another, install s¢ftware
from a distribution, remove software-from a distribution, and verify
the integrity of a distribution. There are also utilities for confjguring
installed software, verifying the integrity of installed softwale, exa-
mining and modifying the igformation held about installed so(Etware,

and for removing installed software from a system. This pyovides
administrators with a ‘consistent method of dealing with s¢ftware
across all conforming-systems.

Distribute d software administration
This part of ISO/TEC 15068 defines the concepts, and the utility syn-
tax and behaviors, for managing software in a distributed enpviron-
ment. This includes the concept of different software adminigtration
roles ~(developer, packager, manager, source, target, and [client).
Different utilities involve different roles, and different roles may be
distributed across multiple systems within a single command| execu-
tion.

This part.of ISO/IEC 15068 is based upon the knowledge of, and documeptation
for, existing programs that assume an interface and architecture similar jto that
described by POSIX.1 {2}}) and POSIX.2 {3}. Any questions regarding the definition
of,*terms or the semantics of an underlying concept should be refefred to
POSIX.1 {2} and POSIX.2 {3}. This part of ISO/IEC 15068 does not require the use

of any Specific programming language and, In particular, does not require the use
of the C language. This part of ISO/IEC 15068 is based upon the knowledge of, and
documentation for, existing programs that utilize C-language interfaces. Any
questions regarding the definition of terms or the semantics of an underlying

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

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

1.2 Normative References

The following standards contain provisions that, through references in this text,
constitute provisions of this part of ISO/IEC 15068. At the time of publication, the
editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO/IEC 15068 are encouraged to investigate the
possibility of applying the most recent editions of the standards listed below.

——ivtermoers of tECand SO maimtaim Tegisters of currentty vatidmtermational Stan-

dards.

{1} ISO/IEC 646: 1991, Information technology—ISO 7-bit coded. charagter set
for information interchange (International Reference Versjon)?

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

{3} ISO/IEC 9945-2: 1993 (ANSI/IEEE  Std ,~1003.2-1992), Information
technology — Portable Operating Systemclinterface (POSIX") — Part 2:
Shell and Utilities.

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

1.3 Conformance

1.3.1 Implementation €onformance

1.3.1.1 Conforming POSIX.7.2 Implementation

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

(> The system shall support all interfaces defined within this part of IISO/IEC
15068. These interfaces shall support all the functional b¢havior
described herein. The interfaces covered by this definition of |confor-
mance include, but are not limited to, utilities and their optiops and

avtanded - aontione tha hahaviar of the titilitioc necludina tho noanar4 tion Of
v TUT "UT LTITe  UeTTrerivy, v

cTATCTTOTCT IEASASARISIER S RA-EE SASE R L= oroorgTocTge ™A

events; events; structures; attributes and their values; and file formats.

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

3) IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445
Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA.

1.3 Conformance 3
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(2) The system may provide additional or enhanced utilities, functions, or
facilities not required by this part of ISO/IEC 15068. Nonstandard exten-
sions should be identified as such in the system documentation. Nonstan-

dard extensions should conform to 2.10.2, of POSIX.2 {3}. Nonst

andard

extensions, when used, may change the behavior of utilities, functions, or

facilities defined by this part of ISO/IEC 15068. In such cases, the

confor-

mance document for the implementation (see 2.2.1.3) shall define an exe-

cution environment (i.e., shall provide general operating instructi

ons) in

which a Strictly Conforming POSIX.7.2 Distribution may be operated

upon and yield the behavior specified by this part of ISO/IEC 15068

case shall such an enviranment reaitire maodification of a2 Strict
& AeH—sdeA—ahi—ehvvoRmentrreguH MoGHHCaHOR—O0F—a—stHHGE

. Inno
y Con-

forming POSIX.7.2 Distribution.

An implementation shall be a Conforming POSIX.7.2 Implementation.if-all
teria for such are met with the exception of those features that depend
existence of conforming implementations of either POSIX.1 {2}-0D POSIX.2
this case, the conformance document for the Conforming POS1X.7.2 Imple
tion shall describe the behavior of the implementation of alkfeatures of the
mentation, or of a Strictly Conforming POSIX.7.2 Distribution, that depend
function of POSIX.1 {2} or POSIX.2 {3}. See 2.3.1 and 2.3:2.

1.3.1.2 Limited Conformance POSIX.7.2 Implementation

A Limited Conformance POSIX.7.2 Implemegntation shall meet all of the
established for a Conforming POSIX.7.2dmplementation (see 1.3.1.1) with
lowing exception:

— For the value of HOST in specifications of sources and targets (see 4
the system may support only the local machine. While this type of

the cri-
on the
{3}. In
menta-
imple-
on the

Criteria
the fol-

.1.4.2),
limited

conformance removes support for remote operations, the syntax of gll utili-

ties and files shall\remain identical to that required for Conf
POSIX.7.2 Implemientations. The way in which this limitation is il
by the implementation shall be implementation defined.

1.3.1.3 Documentation

A conformance document with the following information shall be availablg
implementation claiming conformance to this part of ISO/IEC 15068. The
mancedocument shall have the same structure as this part of ISO/IEC 1506
the information presented in the appropriately numbered sections. Sectio
consist solely of subordinate section titles, with no other information, §
required.

prming
mposed

for an
confor-
8, with
ns that
ire not

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

The conformance document shall contain a statement that indicates the full name,
number, and date of this part of ISO/IEC 15068 that applies. The conformance
document 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 Imple

menta-

tion or by a Conforming POSIX.7.2 Distribution. Applicable characteristics where
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documentation is required by one of these standards, or by standards of govern-
ment bodies, may also be included.

The conformance document shall describe the behavior of the implementation for
all implementation-defined features defined in this part of ISO/IEC 15068. This
requirement shall be met by listing these features and providing either a specific
reference to the system documentation or full syntax and semantics of these
features. When the value or behavior in the implementation is designed to be
variable or customizable on each instantiation of the system, the implementation
provider shall document the nature and permissible ranges of this variation.
When information required by this part of ISO/IEC 15068 is related to the underly-

formance document, the implementation need not duplicate this informgtion in
the conformance document for this part of ISO/IEC 15068, but may’ provide a
cross-reference for this purpose.

Ing operating system and Is already available in the POSIX.1 {2} or POSIX.Z{B} con-

The conformance document shall indicate whether the implementation is based on
an underlying operating system that is fully conforming tovboth POSIX.1 {2} and
POSIX.2 {3}.

If the implementation is not based on a conforming implémentation of POSIX.1 {2},
then the conformance document shall describe the-behavior of the implementation
for all features of a Strictly Conforming POSIX: %2 Distribution that depend on
the function of POSIX.1 {2}. See 2.3.1.

If the implementation is not based on.fa)fully conforming implementation of
POSIX.2 {3}, then the conformance document shall describe the behavior| of the
implementation for all features of a.Strictly Conforming POSIX.7.2 Distrjibution
that depend on the function of POSIX.2 {3}. This dependency includes all of the
utilities of POSIX.2 {3}, including*the shell. See 2.3.2.

The conformance document.may specify the behavior of the implementation for
those features where this.part of 1ISO/IEC 15068 states that implementations may
vary or where features are identified as undefined or unspecified.

No specifications pther than those described in this subclause (1.3.1.3) shall be
present in the conformance document.

The phrase /shall be documented” in this part of ISO/IEC 15068 means that docu-
mentation(of the feature shall appear in the conformance document, as degcribed
previously; unless the system documentation is explicitly mentioned.

Thesystem documentation should also contain the information found in the con-
formance document.

4.2 1 4 P £ a L 1 . - L -
L.o0.1L.94 CUINrMurirmmyg rrrrpirerriectirtatiurn Upauris

Additional utility options, distribution formats, or software structure attributes
and values, may be provided in other related standards or in future revisions to
this part of ISO/IEC 15068, without requiring this part of ISO/IEC 15068 to be
updated.

1.3 Conformance 5
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1.3.2 Distribution Conformance

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

1.3.2.1 Strictly Conforming POSIX.7.2 Distribution

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

(1) Shattcontaimonty those fitesanddirectories defined—im the _Software
Packaging Layout (see Section 5)

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

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

(4) Shall use only the POSIX.2 {3} shell, sh, to inveKe-control files

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

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

1.3.2.2 Conforming POSIX.7.2 Distribution

A Conforming POSIX.7.2 Distribution is a distribution that uses only the facilities
described in this part of ISO/IEC 15068 and implied facilities of the underlying
operating system. See . 2:3. Such a distribution shall use only the POS|X.2 {3}
shell, sh, to invoke control files. In addition to the software structures, angd attri-
butes within those.structures, allowable in a Strictly Conforming POSIX.4.2 Dis-
tribution, a Conforming POSIX.7.2 Distribution can also contain:

(1) Additional attributes in the manner supported by this part of I|SO/IEC
15068.

(2)sAdditional files within the distribution, except where this part of I|ISO/IEC
15068 prohibits such files.

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

1.3.2.2.1 ISO/IEC Conforming POSIX.7.2 Distribution

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

1.3.2.2.2 <National Body> Conforming POSIX.7.2 Distribution

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

6 1 General
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distribution shall include a statement of conformance that documents all other
<National Body> standards used.

1.3.2.3 Conforming POSIX.7.2 Distribution Using Extensions

A Conforming POSIX.7.2 Distribution Using Extensions is a distribution that
differs from a Conforming POSIX.7.2 Distribution only in that it either requires
behavior of an implementation other than that which is specified by this part of
ISO/IEC 15068, or requires invocation of control files with other than the
POSIX.2 {3} shell, or both.

NOTE: One example of non-standard behavior is that of requiring implementations to understand,
and take action based upon, the values of various vendor-defined attributes. Anotheryexgmple of
non-standard behavior is the ability to properly handle files with names drawn from‘other [than the
portable filename character set. Vendors creating such distributions are encouraged to tfansform
filenames using UTF-8 {4}.

In addition to the documentation required of a Conforming ‘POSIX.7.2 Djstribu-
tion, such a distribution

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

(2) Shall document whether it is possible_to convert this distribution] into a
Conforming POSIX.7.2 Distribution{and what those steps are

(3) Shall document the extent to.which the software contained in theg distri-
bution can be managed by«the utilities in accordance with this jpart of
ISO/IEC 15068

(4) Shall document the redquirement for any interpreter other thpn the
POSIX.2 {3} Shell

A Conforming POSIX.7(2 Distribution Using Extensions shall be either an
ISO/IEC Conforming POSIX.7.2 Distribution Using Extensions, or a <Nfational
Body> Conforming-"POSIX.7.2 Distribution Using Extensions. See 1.3.2.2.1 and
1.3.2.2.2.

1.3.2.4 Doecumentation

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

The conformance document shall contain a statement that indicates the ful| name,
number, and date of this part of ISO/IEC 15068 that applies. The conformance

document 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
documentation is required by one of these standards, or by standards of govern-
ment bodies, may also be included.

1.3 Conformance 7
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264 1.4 Test Methods

265 There are no specific test methods for this part of ISO/IEC 15068.
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Section 2: Terminology and General Requirements

o b

2.1 Conventions

2.1.1 Editorial Conventions

This part of ISO/IEC 15068 uses the following editorial and typographical g

tions. A summary of typographical conventions is shown in Talle-2-1.

Table 2-1 - Typographical Conventions

Event Status: Event Code
Example Input

Reference Example
Attribute of a Structure (object) filesets or-product.filesets
C-Language Data Type long
C-Language Function system ()
Cross Reference: Annex Annex A
Cross Reference: Clause 2.3
Cross Reference: Other Standard ISO/IEC 9999-1 {n}
Cross Reference: Section Section 2
Cross Reference: Subclause 2.34,23.45,23456
Defined Term (see text)
Definition Citation [POSIX.1 {2}]
Environment Variable PATH
Error Number [EINTR]

SW_ERROR: SW_IO_ERROR
echo Hello, Wrld

Example Qutput Hello , World

Figure Reference Figure 7-1

File Name /tnmp

Keyword file_perm ssions
Ranameter <directory pathname>
Script Types preinstall

Special Character <new i ne>
Symbolic Constant, Limit {_ POSIX_VDISABLE}, {LINE_MAX}
Table Reference Table 6-1

Utility Extended Option reinstall

Utility Extended Option with Value reinstall=true

otitity Name awk

Utility Operand file_name

Utility Option -C

Utility Option with Option-Argument | - w width

Value of an Attribute true

2.1 Conventions

onven-
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The Bold font is used to show brackets that denote optional arguments in a utility
synopsis, as in
cut [-c list] [file_name]

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

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

Parameters Parameters, also called metavariables, are in italics,
such as <directory pathname>. The entire symbol,

including the brackets, Is meant to be replaced|by the
value of the symbol described within the brackets

In some examples, the Bol d Courie r font is used to indicate the:output of the
system that resulted from some user input, shown in Couri er.

Defined terms are shown in three styles, depending on context:

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

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

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

Symbolic constants are shown in~the following two styles — those withip curly
brackets are intended to call the attention of the reader to valuesin<limfts. h>
and <uni st d. h>; those without braces are usually defined by one or| a few
related functions. There.is' no semantic difference between these two fgrms of
presentation.

Events are shown-within text in uppercase form and enclosed in parentheses.
This is done to call*the attention of the reader to the values described in 4.116.2.

Filenames and-pathnames are shown in Couri er. When a pathname is|shown
starting with"$HOME/ , this indicates the remaining components of the pallhname
are to.be-related to the directory named by the user's HOME envirgnment
variaple.

The* style selected for some of the special characters, such as <new i ne>,
matches the form of the input given to the | ocal edef utility (see 2.5.2 of

PQSIX ?{‘2}) (?.pnprnIIy, the characters selected for this Qppr‘ial treatmeéent are
those that are not visually distinct, such as the control characters <t ab> or
<new i ne>.

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

% begi n  When no confusion would result, the character or string is ren-
dered in the Courier font and used directly in the text.

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

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

Deflned names that are usually in lowercase, particularly function names, are
3 3 usage

Would requwe them to be capltallzed

Parenthetical expressions within normative text also contain normative informa-
tion. The general typographic hierarchy of parenthetical expressionsis:

{0 C) 1}

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

In some cases, tabular information is presented inline; in others it is presented in
a separately labeled table. This arrangement<was employed purely for pase of
reference and there is no normative difference between these two cases.

Annexes marked as normative are parts_of'the standard that pose requirgments,
exactly the same as the numbered sections, but have been moved to near the end
of the document for clarity of exposition. Informative annexes are for inforjnation
only and pose no requirements. AH material preceding page 1 of the do¢ument
(the “front matter”) and the two,indexes at the end are also only informative.

NOTES that appear in a smaller point size have one of two different meanjings as
follows, depending on theib location:

— When they areCwithin the normal text of the document, they are the same
as footnotes + informative, posing no requirements on implementations,
distributions, or applications.

— When. they are attached to tables or figures, they are normative, gnd can
include requirements.

Text.marked as examples (including the use of “e.g.”) is for information only.

The*table in this section refers to constructs from the C language. This [part of

ISO/IEC 15068 itself has no requirement for the use of the C language or anly other
pmgmmming Iangllr—lgp in partir‘ular However_this part of ISO/EC 15068 has

been developed with the use of concepts from POSIX.1 {2} and POSIX.2 {3}, and
those standards do make use of C-language constructs. The use of C-language
constructs within this part of ISO/IEC 15068 is simply to provide reference to the
appropriate parts of POSIX.1 {2} and POSIX.2 {3}. As far as this part of ISO/IEC
15068 is concerned, use of equivalent function from other languages is acceptable.

In some cases certain characters are interpreted as special characters by the
shell. 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

2.1 Conventions 11
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(utility names combined with arguments) could be passed correctly to a shell (see
sh in 4.56 of POSIX.2 {3}), or as a string to the system () function.

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

2.1.2 Grammar Conventions

Portions of this part of ISO/IEC 15068 are expressed in terms of a special grammar

notation—H-is—usedto-portrav—the-complex-svntax-of-certain-program—inpdt. The
RetaHoR—SUSea+topeHay/—tthe-coRpiex—SyHtta—e-ceitaH—pegiai—Hipy L.

grammar is based on the syntax used by the yacc utility (see A.3 in POSIX.2 {3}).
However, it does not represent fully functional yacc input suitable for’program
use. The lexical processing and all semantic requirements are described pnly in
textual form. The grammar is not based on source used in anydaraditional imple-
mentation and has not been tested with the semantic code thatiwould normally be
required to accompany it. Furthermore, there is no implication that the |partial
yacc code presented represents the most efficient, or only, means of supporting
the complex syntax within the utility. Implementatiohs may use other prpgram-
ming languages or algorithms, as long as the syntax-supported is the same fas that
represented by the grammar.

The following typographical conventions are used in the grammar; they have no
significance except to aid in reading.

— The identifiers for the reserved.words of the language are shown |with a
leading capital letter. These¢are terminals in the grammar. Examples:
Wi | e, Case.

— The identifiers for terminals in the grammar are all named with uppercase
letters and underscore§) Examples: NEWLI NE, ASSI GN_OP, NAME.

— The identifiers for. donterminals are all lowercase.

2.2 Definitions

2.2.1 Terminology

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

2.2.1.1 application: Includes both humans and executable programs that use

||||p|EI||EIItE{tIUIIS of this partof TSOAEC 15068: Suchexetutabte programs can

include control files within a distribution.

2.2.1.2 can: An indication of a permissible optional feature or behavior available
to a distribution or to someone using a utility defined in this part of ISO/IEC
15068; the implementation shall support such features or behaviors as mandatory
requirements.

12 2 Terminology and General Requirements
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2.2.1.3 conformance document: A document provided by an implementor that
contains implementation details as described in 1.3.1.3.

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

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

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

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

An exception to this meaning occurs when discussing conformance documepntation
or using the term implementation defined.

NOTE: See 2.2.1.5 and 1.3.1.3.

2.2.1.5 implementation defined: An indicatiomthat the implementatipn pro-
vider shall define and document the requirements for correct program constructs
and correct data of a value or behavior.

When the value or behavior in the implementation is designed to be variEbIe or
customizable on each instantiation of\the system, the implementation provider
shall document the nature and permissible ranges of this variation.

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

2.2.1.6 may: An indication’of an optional feature or behavior of the implementa-
tion that is not required by this part of ISO/IEC 15068, although there is ng prohi-
bition against providing it.

A Strictly Conforming POSIX.7.2 Distribution is permitted to use such features,
but shall not«ely on the implementation's actions in such cases. To avoi¢ ambi-
guity, the reverse sense of may is not expressed as may not, but as need not.

2.2.1{~obsolescent: An indication that a certain feature may be considgred for
withdrawal in future revisions of this part of ISO/IEC 15068.

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

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

2.2.1.9 should:

(1) With respect to implementations, an indication of an implementation
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

2.2 Definitions 13
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Distributions.

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

Electronically distributed documents for an implementation are considered part of
the system documentation.

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

2.2.1.11 undefined: An indication that this part of ISO/IEC 15068 imposes no

portability requirements on applications for erroneous program construction,
erroneous data, or use of an indeterminate value.

Implementations (or other standards) may specify the result of using that value or
causing that behavior. An application using such behaviors is using extensions, as
defined in 1.3.2.3.

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

2.2.1.12 unspecified: An indication that this part of ISO/IEC 15068 imppses no
portability requirements on applications for a ‘cdrrect program construction or
correct data.

Implementations (or other standards) may(specify the result of using that value or
causing that behavior. An application requiring a specific behavior, rathg¢r than
tolerating any behavior when using.that functionality, is using extensipns, as
defined in 1.3.2.3.

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

2.2.2 General Terms

For the purposes of this part of ISO/IEC 15068, the following definitions apply:
2.2.2.1 absoelute path: If the underlying system is based upon a confprming

implementation of POSIX.1 {2}; then a pathname that begins with / ; otherwise,
absolute ‘path is implementation defined.

2:2:272 alternate root directory: A pathname other than / for mdgnaging
installed software.

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

2.2.2.4 attribute: A component of an object, possessing a name and one or more
values.
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2.2.2.5 autorecovery: The process of restoring installed software to the state it
was in prior to the invocation, and subsequent failure during execution, of the
swi nst al | utility.

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

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

NOTE: See 3.8.

2.2.2.8 catalog: The metadata describing all the software objects, that arg a part
of a single software_collection (distribution or installed_software-6bject).

Catalogs exist both in distributions and for installed software) although stdrage of
catalogs for installed software is undefined within this part of ISO/IEC 15068.

A catalog in a distribution shall always use the exported‘catalog structure, since it
is required to be stored in a portable or exported catalog structure. A catalog for
installed software shall use the exported catalogstructure when information is
listed with swl i st -v.

NOTE: See Section 5.

2.2.2.9 class: Describes the structure and attributes of each level of the s¢ftware
hierarchy that is used to organizeé@nd manage software files.

2.2.2.10 client role: The\location where the software is actually execiited or
used (as opposed to the target where it is actually installed).

The configuration of software is performed by this role.

2.2.2.11 command line interface: A means of invoking utilities by issuing com-
mands from within a POSIX.2 {3} shell, implying that neither graphics npr win-
dows are required.

2.2.2:12 common class: Defines those aspects of different software objedts that
arethe same.

The common classes for this part of ISO/IEC 15068 are software_collgctions,

software, and software_files. The names of these classes are also used to generi-
cally describe any object that shares that common class.

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

2.2.2.14 containment: A relationship between two objects such that one is said
to belong to, or form part of, the other.

2.2 Definitions 15
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All objects except software_collection objects shall be contained within exactly one
object. The containment of software_collection objects is undefined within this

part of ISO/IEC 15068.

2.2.2.15 control directory: The directory below which the control_fi
filesets and products are stored within exported catalogs for distributio
installed software.

les for
ns and

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

object.

2.2.2.17 control script: A control_file associated with a software-object
executed by the software administration utilities.

2.2.2.18 corequisite: The specification in a software object such that 2
software object shall be installed, in conjunction with the,installation of th
and configured in conjunction with the configuration of\the first.

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

Decimal character strings shall consist only of the following characters:
012345672829

Within software definition files of exported catalogs, all such strings s

encoded using IRV {1}.

2.2.2.20 default option: .The value for an extended option as define
defaults file.

NOTE: See 2.2.2.21 and 2.2.2.35.

2.2.2.21 defaults file: A system-specific or user-specific file that conta
default valugstfor extended options used by the software administration uti

2.2.2.22..dependency: A software object that is a prerequisite, corequ
exrequisite for a software object defining a dependency_spec.

A'dependency is the object upon which another object depends.

that is

inother
e first,

set of

nall be

d in a

ns the
ities.

site or

2.2.2.23 dependency Spec. A Sof Twar e_spec that describes a depend
NOTE: See 4.1.4.1.

ncy.

2.2.2.24 dependent: A software object that specifies a prerequisite, corequisite

or exrequisite on another software object.

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

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

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

2.2.2.27 distribution: A software_collection containing software in the software
packaging layout.

2.2.2.28 distribution catalog: The catalog of metadata for a istrjibution
software_collection.

Unlike a catalog for an installed_software object, a distributioncatalog is stored in
a particular exported catalog structure that is part of the software packaging lay-
out.

2.2.2.29 distribution path: The pathname below-which the catalog degcribing
the distribution is located.

If the distribution is on a single medium, all saftware for it is located belpw this
path.

2.2.2.30 downdate: Installation of seftware with a revision older than [that of
the software currently installed in the 'same location.

This is also referred to as downgrading or reverting.

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

The reporting of anievent may cause data to be written to stdout, stderr, [or to a
log file.

2.2.2.32 execution phase: The operations a software administration utiljty per-
forms that:modify the target.

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

It is used for distribution catalogs as well as exporting installed software catalogs

using swl i st - ¢ catalog.

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

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

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

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

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

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

Within software definition files of exported catalogs, all suchpstrings shall be
encoded using IRV {1}.

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

2.2.2.38 fileset: Defines the files that make up @ysoftware object, and| is the
lowest level of software object that can be specified as input to the software
administration utilities.

NOTE: See 3.9.

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

NOTE: See Section 5.

2.2.2.40 fully qualified’ software spec: A software_spec that [always
identifies a software object unambiguously.

NOTE: See 4.1.4.1.

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

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

2:2.2.42 hard link: A directory entry, as defined in 2.2.2.17. of POSIX.1 {4}.

2.2.2.43 hexadecimal character string: A sequence of characters from the set
of hexadecimal digits, preceded by the two characters 0x (zero followed by a lower-
case “X").

Hexadecimal character strings shall consist only of the following characters:
0123456789 ABCDETFX

Within software definition files of exported catalogs, all such strings shall be

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

NOTE: A host may contain both installed_software and distribution software_collections. The
name of the host is the starting point for finding all software on that machine managed by this part
of ISO/IEC 15068. The path attribute of a software_collection, along with the specification of a host,
can be used on the command line to identify a particular software_collection to be managed by this
part of 1ISO/IEC 15068.

2.2.2.45 host character string: A sequence of characters describing a host, as
defined in 2.2 2 44

Within software definition files of an exported catalog, all data that-fan be
encoded using IRV {1} shall be. Any such data that cannot be so enceded ghall be
transformed using UTF-8 {4}.

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

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

2.2.2.47 INFO file: For each product and fileset, the file within an exportgd cata-
log containing the metadata describing the software_file objects and attribuges.

NOTE: The format of this file is defined in 5.2,

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

The definition of the new-object class includes the definition of the commagn class
plus the additional definitions specific to the new object class.

2.2.2.49 installed software: Any software object created by the use|of the
swi nst al | ~utility.

2.2.2.50Installed_software: A software_collection containing installed
software.

This software is in a state ready for use, or ready to be shared by client systems.
A directory path on a system and an installed_software catalog together id¢ntify a

urmigue instated —softwareobject:

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

Unlike a catalog for a distribution object, the storage and format of an
installed_software catalog is undefined within this part of ISO/IEC 15068. The
ability 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.

2.2 Definitions 19
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2.2.2.52 installed_software path: The root directory of an installed_software
object; the pathname below which all software for that object shall be installed.

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

NOTE: See 2.2.2.19, 2.2.2.63, and 2.2.2.43.

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

2.2.2.55 kernel: The nucleus of the operating system.
NOTE: See B.2.2.2 of POSIX.1 {2}.

2.2.2.56 kernel fileset: A fileset in which one or more af\the reference¢d files
forms part of the kernel, and denoted by having the value ofvits is_kernel atitribute
settotrue.

2.2.2.57 locatable fileset: A fileset for which petnjission is granted to insgall the
files in a different location as specified by the<user, and denoted by havjng the
value of its is_locatable attribute settot r ue,

2.2.2.58 locatable software: Software that contains locatable filesets.

2.2.2.59 manager role: Where_each task is initiated.

The manager role is concerned-with taking appropriate action at the complgtion or
failure of a task.

2.2.2.60 metadata: The information kept about software.

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

2.2.2.61 newldine string: A white space string consisting only of the <newl i ne>
character,

NOTENThe term white space string is defined in 2.2.2.110 and <newl i ne> character is dgfined in
2.2:2.107 of POSIX.2 {3}.

22262 thipr‘f' An_instance in the software hiprnrr‘hy that can bhe npprated on
using the software administration utilities.

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

Octal character strings shall consist only of the following characters:
01234567

Within software definition files of exported catalogs, all such strings shall be

encoded using IRV {1}.
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2.2.2.64 options file: A file that can be specified with the - x option. This file
contains extended option definitions that override default definitions.

NOTE: See 2.2.2.21.

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

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

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

2.2.2.67 pathname character string: A sequence of charactersfrom thHe port-
able filename character, including the / (slash) character.

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

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

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

Within software definition files of exparted catalogs, all such strings shall be
encoded using IRV {1}.

2.2.2.69 prerequisite: The spectification in a software object that implies |it shall
not be installed until after some other software object is installed, and conffigured
until after the other software@bject is configured.

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

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

2.2.2.71 product specification file (PSF): The input file used to deflne the
structyure and attributes of software objects and related files to be packaged by the
swpackage utility.

2.2.2.72 proxy install: A proxy install uses an alternate root directory|as the

target path.

2.2.2.73 recovery: The ability of the swi nst al | utility, for a failed software
install, to return the system to the state that it was in before the failure, including
restoring the files.

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 settot r ue.

2.2 Definitions 21


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

456
457

458

459
460
461
462

463
464

465
466

467

468
469

470

471

472

473
474

475
476

477

478
479

480
481
482

483
484
485

486
487
488

ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

2.2.2.75 rebooting: An implementation-defined procedure generally used to ter-
minate and then restart operations on the target system.

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

The utilities in this part of ISO/IEC 15068 require the ability to perform operations
on more than one system, perhaps by more than one person. These operations are
separated into distinct roles including developer, packager, manager, source, tar-
get, and client.
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utility to process selections and options.

2.2.2.78 serial medium: A medium that contains a POSIX.1 {2} extended |t ar or
extended cpi o archive.

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

2.2.2.79 session: An execution of a software administration command frpm ini-
tiation to completion on all applicable roles.

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

A shell token string shall be a portable character string.
NOTE: See 2.2.2.68. Shell tokens are defined.in-3.3 of POSIX.2 {3}.

2.2.2.81 software: A generic term referring to software objects or a struyctured
set of files.

This term can refer to the objects forming the hierarchical structure (s¢ftware
objects), or to the actual files and control_files (software files).

NOTE: See 2.2.2.90.

2.2.2.82 software_collection: A grouping of software objects that are mpnaged
by the software administration utilities.

Software_collections are the sources and targets of these utilities. This part of
ISQ/UEC 15068 defines two types of software_collections: installed_softwgre and
distributions.

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

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

This includes the | NDEX and | NFOfiles and the PSF.
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To communicate metadata information relating to both distributions and installed
software, software definition files serve as input to, or output from, the various
software administration utilities. The format used by software administration
utilities to store metadata relating to installed software is undefined.

NOTE: See5.2.

2.2.2.85 software file: A generic term referring to the files and control_files that
are contained within software objects and managed by the utilities in this part of
ISO/IEC 15068.

2.2.2.86 software_file common class: The common class that relates tlhe two
types of files defined by this part of ISO/IEC 15068, namely the actual files that
make up the software, plus the control _files that are executed By- the utilities
when operating on software.

2.2.2.87 software_files: A generic term referring to file and control_file [objects
(those that share the same software_file common class)-

2.2.2.88 software hierarchy: Hierarchical organization of objects that are
managed by the software administration utilitiés.

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

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

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

NOTE: For a detailed description, see Section 5.

2.2.2.92 software pattern match string: A sequence of one or more strings,
each myade up of a sequence of one or more characters from the shell “Pattern
Matching Notation” strings described in 3.13, of POSIX.2 {3}, and with the] mean-
ing~defined in that clause. If there are two or more strings, the strings are
separated by the | character.

Thematch—stroe—if any of the—sequences of strings match—accordingto3.13 of
POSIX.2 {3}.

A software pattern match string shall be portable character string.
2.2.2.93 software_spec: A string that is used to identify one or more software

objects for input to a software administration utility.
NOTE: See 4.1.4.1.1.
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2.2.2.94 source: The specification of a source distribution object for a software
administration utility. The source host provides a means to locate the source role
and the source path is a path accessible to the source host.

2.2.2.95 source host: The host portion of a source specification.
2.2.2.96 source path: The pathname portion of a source specification.

2.2.2.97 source role: Where the software exists in a form suitable for distribu-
tion fnrming a caontext for the establishment of a rppnqimry of software from

which the manager may choose to distribute to targets.

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

2.2.2.98 subproduct: A software object that is a grouping of software ffilesets
and other subproducts within a product.

NOTE: See 3.10.

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

Rather than containing data itself, thisytype of file will resolve to another, as
defined by the contained pathname. The*way in which this type of file is handled
by implementations of this part of ISOMEC 15068 is undefined.

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

2.2.2.100 system;” An implementation of this part of ISO/IEC 15068.

2.2.2.101 target: The specification of a target distribution object, or installed
software object, for a software administration utility. The target host proyides a
means tolocate the target role and the target path is a path accessible to the tar-
get host:

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

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

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

For example, when installing software, the target is where software is installed
after 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
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installed_software objects or the distributions from which software is being
removed.

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

This is also referred to as upgrading.

2.2.2.106 vendor: A supplier of packaged software.

This term applies to anyone who creates packaged software, including commercial

and non-commercial suppliers, system administrators, and end users.

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

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

2.2.2.109 version: A unique identification of software based on the attriutes of
the software. Version differentiates software qbjects with the same valug of the
tag attribute.

Versions of bundles or products have the Same value of the tag attribute and will
differ by the value of at least one of revision, architecture, vendor_tag, location, or
qualifier attributes. The location and-qualifier attributes only apply to softyvare in
installed_software software_collections.

A fileset is considered a version\of another fileset if they have the same filg¢set.tag
and their respective productsthave the same product.tag.

2.2.2.110 white space. string: A sequence of one or more white space chafacters
(as defined in 2.2.2.191 of POSIX.2 {3}) including <space>, <t ab>, and [<new-
i ne>.

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

2.2.2%11 wildcard character: One of @[ (asterisk, question mark, open
bracket).

Such characters are used in software pattern match strings 2.2.2.92.

2.2.3 Abbreviations

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

2.2.3.1 API: Application Programming Interface

2.2 Definitions 25


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

589

590
591

592

593

594
595

596

597

598
599
600

601
602
603

604
605
606

607

608

609

610
611
612
613

614

ISO/IEC 15068-2: 1999 (E)

IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

2.2.3.2 CLI: Command Line Interface, as defined in 2.2.2.11.

2.2.3.3 C Standard: ISO/IEC 9899: 1990, Information technology—

Programming languages—C {B13}.
2.2.3.4 CRC: Cyclic Redundancy Check.

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

NN N o 1\ / Lo\l cAC. 1004

1 £ 42 + ) 1 Lo 7 ot P |
<.c.0.U TINV. TOUIMLLC UF0. LIJL, TIUTTIIatiulm eulimuivyy—T1oU 7~UJTL CUUTT

acter set for information interchange, International Reference Version {1};
2.2.3.7 newline: A newline string, as defined in 2.2.2.61.
2.2.3.8 OS: Operating System.

2.2.3.9 POSIX.1: ISO/IEC 9945-1: 1990 (ANSI/IEEEStd 1003.1-1990): I
tion technology—Portable Operating System Interface (POSIX")—Part 1:
Application Program Interface (API) [C Language}{2}.

2.2.3.10 POSIX.1a: IEEE P1003.1a, ‘Draft Standard for Infor|
technology—Portable Operating System Interface (POSIX")—Part 1: System
cation Program Interface (API) [C Language] {B21}.

2.2.3.11 POSIX.2: ISO/IEC 9945-2: 1993 (ANSI/IEEE Std 1003.2-1992):
mation technology—Portable Qperating System Interface (POSIX")—Part J
and Utilities {3}.

2.2.3.12 POSIX.7.2: “This part of ISO/IEC 15068.
2.2.3.13 PSF: product specification file as defined in 2.2.2.71.
2.2.3.14 symlink: symbolic link, as defined in 2.2.2.99.

2.2.3:15 UTF-8: UCS Transformation Format 8, as defined in ISO/IEC
11993, Information technology—Universal Multiple-Octet Coded Charac
(UCS)—Part 1. Architecture and Basic Multilingual Plane, Amendment

l char-

forma-
System

mation
Appli-

Infor-
. Shell

10646-
ter Set
p: UCS

Transformation Format 8 (UTFE-8). 1996 {4}.

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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2.3 Dependencies on Other Standards

2.3.1 Features Inherited From POSIX.1

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

The following subclauses describe frequently used concepts. Utility désdription
statements override these defaults when appropriate.

2.3.1.1 File System

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

2.3.1.2 Environment Variables

The existence of environment variables ingeneral is assumed, as well as [PATH,
LANG, LC_ALL, LC CTYPE, LC_MESSAGES, LC_TIME, and TZ, in particu-
lar.

2.3.1.3 Data Interchange Format

The ability to read and write the data interchange formats of POSIX.L {2} is
assumed, including both<extended t ar and extended cpi 0. See 10.1.1 and 10.1.2
of POSIX.1 {2}. See alsa5.3.

2.3.2 Features.Inherited From POSIX.2

This subclause describes some of the features provided by POSIX.2 {3} that are
assumed\to be globally available to all systems conforming to this part of I[SO/IEC
15068< This subclause does not attempt to detail all of the POSIX.2 {3} fgatures
that-are required by all the utilities and control scripts defined in this part of
ISO/IEC 15068; additional functionality required may be found in the| utility
descriptions and in 4.1.6.1.

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

2.3 Dependencies on Other Standards 27
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Section 3: Software Structures

Y = UC J Cc UPJC

objects including how the values of the attributes affect the behavior ofthe
tions. Whether these operations and behaviors are implemented as preced
software structures or by other means is undefined within this part of |
15068.

The software administration classes form a hierarchy that-consists of d
tions, media, installed_software, vendors, bundles, products;, subproducts, 1
control_files, and files.

At each level, this hierarchy is defined by containment attributes that re

- 1999 (E)
87.2-1995

This section describes the software classes and attributes applicable to software
tHty—Section4—describes-theopetrationsor software

opera-
ires on
SO/IEC

stribu-
ilesets,

ference

objects at lower levels. Operations on objects ofdower levels, such as fits, are

actually enacted by operations on objects of higher levels. For example, fil
be created in a distribution by copying a software product.

A “common class” is used to define attributes that are common between
objects. Obijects inherit attribute definitions from common classes as well §
individual attributes. This provides,alogical relationship between the objeq
share the same common class. Fhe software administration common clas
software_collection, software, and software_file.

Objects that share the same common class are also referred to generic
software_collections, softiware objects, and software_files.

In tables in this section, attributes are listed with various properties. Th
butes and their values manifest themselves as part of the utilities defined
tion 4 and the software packaging layout in Section 5.

The names-of-attributes are as provided. If the underlying host allows for 1
tinction ef . case, the attribute names shall be sensitive to case. Where vg
attribates are shown, if the underlying host allows for the distinction of cg
values of attributes shall be sensitive to case. If the underlying host d
alfow for the distinction of case for either the name or value of an attribu
way in which case differences are handled is implementation defined.

S may

related
s their
ts that
ses are

ally as

b attri-
in Sec-

he dis-
llues of
se, the
bes not
te, the

The attribute tables in this section list the following information:
Attribute

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

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

All attribute values in this part of ISO/IEC 15068 are represented
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 m

3 Software Structures
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storing such data for installed software is undefined within this part
of ISO/IEC 15068, an implementation may store such values inter-

nally in different structures for installed software. See 2
2.2.2.33,and 2.2.2.51.

Permitted Values
The character sequences permitted as values for this attribute

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

.2.2.28,

A default value of None means the system shall not supply a value in

cases where the attribute has not been specified and the attr
not one whose values are generated dynamically. See 5.1,1an

The attribute tables are broken into the following three groups:

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

(2) The middle group contains the rest of the attributes that describ
information or behaviors for the object.

(3) The bottom group contains the attributes‘\that describe the objeq
tained within this object. The way in which these lists are represe
software definition files is described in5.2. The way in which the
are represented by sw i st is described in 4.6.3.

Beyond this convention, the order of attributes shown in this section
significant. For any attribute ordering rules, see 5.2. Some attributes
apply to software objects in both distributions and installed_software objec
5.2 for details.

Management of lists of software_collections contained within a host is un
within this part of ISOAEC 15068. See 4.1.4.2 for the way in
software_collections are identified relative to a software host.

3.1 Softwarke Collection

A software) collection is the common class from which distributig
installedy software objects inherit.

A -software_collection can contain product and bundle software obje
software_collection can contain multiple versions of the same product or

bute is
 5.2.

articu-

e other

ts con-
nted in
se lists

is not
do not
[s. See

Hefined
which

n and

cts. A
bundle

software objects, namely products or bundles that share the same value for

the tag

edegailos
datlurroute.

Each software_collection has a catalog associated with it that contains the meta-

data describing all software objects in that collection.?

NOTE: For distribution software_collections, the catalog information is stored in the

software

packaging layout in an exported catalog structure. For installed_software objects, how the catalog
information is stored (whether in a file or database, for example) is undefined within this part of

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 dfiles 64 Filename character string dfiles

82 layout_version 64 1.0 1.0

83 pfiles 64 Filename character string pfiles

84 bundles Undefined List of bundl e_sof t war e_specs | Empty list

85 products Undefined List of—Empty-Hot——

86 product _softwar e_specs

87 3.1.1 Software_Collection Attributes

88 The attributes listed in Table 3-1 and described in the following;-€haracterize each
89 instance of the software_collection class, and are inherited by:each instanc¢ of the
90 distribution and installed_software classes:

91 bundles A list of bundl e_sof t war e_specs.

92 Each software_spec shall-‘refer to a bundle.| Each
93 sof t war e_spec shall be fully gualified. See 4.1.4.1 for the syn-
24 tax of sof t war e_spec.

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

98 layout_version

99 This attribute,yand 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 4.0.5.2.

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 proeducts A list of pr oduct _sof t war e_specs.

108 Each software_spec shall refer to a product.| Each
109 sof t war e_spec shall be fully qualified. See 4.1.4.1 for the syn-
110 taxof sof tware spec-

3.1 Software_Collection 31
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3.2 Distribution

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

The distribution class inherits attributes from the software_collection common

class.

A particular distribution object is identified within a host by the path attribute.
For distributions, the path attribute is the pathname to the directory conta

ining a

distribution in the directory format of the software packaging layout, org
device file containing a distribution in a serial format of the software:pag

layout.

Distributions can contain more than one version of a product or.byndle. A
is uniquely identified within a distribution by the values”of the rg
vendor_tag, and architecture attributes.

Table 3-2 - Attributes of the Distribution Class

file or
kaging

version
vision,

Attribute

Length Permitted Values Default

alue

uuid

64 Portable tharacter string Empty stri

media

Undefined List_«of* media sequence_number Empty list
values

3.2.1 Distribution Attributes

The attributes listed in“Table 3-2 and described in the following, along wjith the

attributes listed in Table 3-1, characterize each instance of the distribution

media

A-list of media.sequence_number values for the distribt
the distribution spans multiple media. Each medium in g

class:

ition if
distri-

bution shall have its media.sequence_number in the | NOQEX file

defined for that medium. See 5.3. An implementatid
include definitions for all media in the global | NDEX file fo
the first medium in the distribution.
media.sequence_number for the first medium in the distr
shall be 1 and shall be the first item in the list.

n may
und on

The
ibution

uuid

32

A string that should uniquely 1dentity a distribution.

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

that span multiple media.

3 Software Structures


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

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

150 3.3 Media

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

153 Table 3-3 — Attributes of the Media Class

154

155 Attribute Length Permitted Values Default Value
156 sequence_number 64 Portable character string 1

157

158

159 3.3.1 Media Attributes

160 The attribute listed in Table 3-3 and described in the following, characterizgs each
161 instance 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 thé 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 @5 used to describe the bundle and product s¢ftware
169  that has been installed on.afile system.

170 The installed_softwarelclass inherits attributes from the software_collectign com-
171 mon class.

172 A 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
174 installed_software objects, the path attribute is the root directory for the
175 installed\software object below which all the software files are installed.

176  An installed_software object can contain multiple versions of a product or bundle.
177 Mutltiple product and bundle versions are distinguished by the same attributes as
178 distribution products, plus the user-specifiable location and qualifier attfibutes.
179 Multiple product versions may be installed at the same ftime lin an
180 installed_software object. Different product versions may be installed into
181 different locations, and different filesets from different product versions may be
182 installed in the same location.

3.4 Installed_Software 33
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Table 3-4 — Attributes of the Installed Software Class

Attribute

Length Permitted Values Default Value

catalog

Undefined Portable character string Undefined

3.4.1 Installed_

Software Attributes

The attribute listed in Table 3-4 and described in the following, alongcwi
attributes listed in Table 3-1, characterizes each instance of the installee)s

class:

catalog

3.5 Vendor

Along with the path attribute, identifies a
installed_software object.

Different installed_software objects may have the same va
the path attribute if and only if the yalue of their catalo
butes are different.

The catalog attribute is evaluatéed relative to the path atf

ith the
pftware

single

lue for
g attri-

ribute.

It may be a POSIX.1 {2} pathiiame or other identifier: t¢gether

they form the key to thé€ undefined catalog storage f
installed_software object;

The vendor class is used to-describe the attributes of the vendors associats
products and bundles.

Each product or bundlé-identifies a vendor with a vendor_tag that identifies
ticular vendor object.” The vendor_tag attribute is used to distinguish p
and bundles from different vendors that share the same product or bundle

or this

ed with

a par-
roducts
ag.

Table 3-5 — Attributes of the Vendor Class
Attribute Length Permitted Values Default Yalue
tag 64 Filename character string Empty string
title 256 Portable character string Empty string
description Undefined Portable character string Empty string

34
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3.5.1 Vendor Attributes

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

description

tag

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

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

This attribute is used to to distinguish products and bundles

title

3.6 Software

fromdifferertvendors,amnd-for resolvingsoftware specifigations.
Each software vendor should attempt to have a uniquervalue for
the tag attribute.

A longer name of the vendor that supplied the jproduct. It is
used for presentation purposes.

Software is the common class from which products, bundles, filesets and subpro-

ducts inherit.

Table 3-6 — Attributes of the'Software Common Class

Attribute Length Permitted Values Default Yalue
tag 64 Filename character string None
create_time 16 Integer character string None
description Undefingd Portable character string Empty string
mod_time 16 Integer character string None
size 32 Integer character string None
title 256 Portable character string Empty string

3.6.1 Software Common Attributes

The attributes listed in Table 3-6 and described in the following, characterize each
instance of the software common class, and are inherited by each instance of the

product, bundle, fileset, and subproduct classes:

description

mod_time

3.6 Software

A valua that chall ha cat hyvy tha imnlamaentatinn ta ha + e tlme
UV VEATUL LTt J1rtaant voe  Jout U] LLELA] IIIIPIUIII\:I TLLALTUTT LtU "L U

that the catalog information for this object was first written.

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

A more detailed description of the software object.

A value that shall be set by the implementation to be the time
that the catalog information for this object was last written.

35
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Time shall be represented as seconds since the Epoch, as defined

in 5.6.1.3 of POSIX.1 {2}.

size The sum of the sizes in bytes of all files and control_fil
tained within the software object.

For objects other than filesets, the value is computed d
cally as required. See 5.2.6,5.2.7, and 5.2.8.

tag A short name associated with the software object.

It is the one attribute that is always required to ide

es con-

ynami-

ntify a
ctions,

software object—For moreinformationon-software sel
see 4.1.4.1.
title A longer name associated with the software object, u

display purposes.

3.7 Products

Products can contain filesets, which can be grouped\into subproducts. P
are named by their tag attributes. A particular’ product object is u
identified within a software_collection by the tag attribute and by the vers
tinguishing attributes. The attributes that uniquely distinguish a particul
duct version within a software_collectionCare revision, architecture, vend
location, and qualifier.

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

See 4.1.4.1.2 on software compatibility.

3.7.1 Product Attributes

The product attributes listed in Table 3-7 and described in the following
with the attributes JNsted in Table 3-6, characterize each instance of the
class:

all_filesets)® This is a list of all filesets defined for the product, as opp
what is currently installed, described by the filesets atf
The all_filesets attribute is used to determine complete
this product when another software object has a depende
this product. In checking a product prerequisite or core
the existence of a fileset.tag in all _filesets that is not 3

sed for

roducts
niquely
on dis-
ar pro-
or_tag,

, along
product

psed to
ribute.
ness of
ncy on
uisite,
ctually

i nstal |l ed or avai | abl e indicates that the dependenc

is not

satisfied.

This does not affect exrequisites as they test whether any of the

contents of the dependency specification are present ins
all of the contents tested for prerequisites or corequisites.

architecture A vendor-defined string used to distinguish variations of
duct.

tead of

a pro-

It is used for presentation purposes and for resolving software

specifications. If a product with the same value of the r

evision

36 3 Software Structures
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Table 3-7 — Attributes of the Product Class

IEEE Std 1387.2-1995

Attribute Length Permitted Values Default Value
architecture 64 Portable character string Empty string
location Undefined Pathname character string <product.directory>
qualifier 64 Portable character string Empty String
revision 64 Portable character string Empty string
vendor_tag 64 Filename character string Empty string
all_filesets Undefined List of fileset tag values Empty list
eortrol—ehireetory Yndefined FHerame-—character—string produettag>—
copyright Undefined Portable character string Empty string
directory Undefined Pathname character string /
instance_id 16 Filename character string 1
is_locatable 8 One of: true, fal se true
postkernel Undefined Pathname character string implementation gefined
layout_version 64 1.0 1.0
machine_type 64 Software pattern matching string Empty string
number 64 Portable character string Empty string
0s_name 64 Software pattern matching string Empty string
0s_release 64 Software pattern matching string Empty string
0s_version 64 Software pattern matching string Empty string
control_files Undefined List of control_file.tag values Empty list
subproducts Undefined List of subproduct.tag values Empty list
filesets Undefined List of filesettag values Empty list

and vendor_tag attributes has different versions of softw
different target'architectures, or any other variation (S
supported locale), then the value of the architecture at
shall be different for each version. No additional semanti
be assumed for its value.

control_directory.
The' name of the product control directory below which the

control_files

control_files for the product are stored within an exporte
log.

See 5.1.

A list of the values of the tag attribute for all the control |
the product.

These scripts are executed before and after software loa

are for
uch as
tribute
ts shall

d cata-

files in

d, and

before and after software removal.

copyright

directory

3.7 Products

The copyright notice for the product.

The vendor-defined directory commonly associated with the pro-

duct.

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

For a product that has filesets with is_locatable equalstr

all (or

ue, all

files that contain this directory as the first part of their path can

37
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be relocated to the location directory during installation by
replacing the product.directory portion with the
product.location.

filesets A list of the values of the tag attribute for all the filesets in the
product that are currently i nst al | ed (in an installed_software
object) or avai | abl e (in a distribution).

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

It is a simple form of the version distinguishing attributes, valid

only within the context of an exported catalog.

is_locatable A Boolean value indicating whether any of the filesetsSin the pro-
duct have the is_locatable attribute settot r ue.

layout_version
This attribute, and its value, are included fer.future use.

location Used for resolving sof t war e_specs for, installed software.

A specific product location refers tosall filesets of that product
that are installed at that location! This is the path Heneath
which the relocatable files of\that product are stored. See
4.5.7.3.1.

This attribute is valid only)for products in installed_software.

machine_type
A software patternvmatching string describing valid machine
members of the~“uname structure as defined by 4[{4.1 of
POSIX.1 {2}.

It is used for determining compatibility.

number The semantics associated with the values of this attriblite are
undéfined.

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

0S_name A software pattern matching string describing valid sysname
members of the uname structure as defined by 4[{4.1 of
POSIX.1 {2}.

It is used for determining compatibility.

os_release A software pattern matching string describing valid [release

members of the uname structure as defined by 4.4.1 of
POSIX.1 {2}.

It is used for determining compatibility.

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

It is used for determining compatibility.
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postkernel
The path to the script that is run after the kernel filesets have
been installed.

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

path does not exist relative to the root directory. |of the
installed_software.

qualifier Specified by a user when installing software~and used for
identifying a product (or set of product versionsy Using al logical
name.

Applies only to products in installed_software.
revision A vendor-defined string describing thérevision of the prodluct.

It is used for presentation purposes and for resolving s¢ftware
specifications. The revision shallbe interpreted as a . (period)
separated string. See 4.1.4,1.

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

vendor tag A short identifying“name of the vendor that supplipd the
product.

This attribute® may also be used to identify a vendor| object
containing\additional attributes describing the vendor.

This_attribute is used to distinguish software objects, aljlowing
mor€, than one vendor to produce a product with the samg value
of sthe other version distinguishing attributes. It is used for
presentation purposes and for resolving software specifications.

3.8 Bundles

Bundles are groupings of software objects. Bundles contain references fto pro-
ducts, parts of products, or other bundles. A software object can be referemced by
more than one bundle.

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

A particular bundle object is uniquely identified within a software_collection by
the tag and by the version distinguishing attributes. The attributes that uniquely
distinguish a particular bundle version are revision, architecture, location,
vendor_tag, and qualifier.

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

Bundle definitions are copied or installed when explicitly specified in a software

selection for swcopy and swi nstal |

explicitly removed or until all of their contents are removed.

respectively. They remain installed until

Table 3-8 — Attributes of the Bundle Class

Attribute tength Permitted-Vatues Pefautt-vialue
architecture 64 Portable character string Empty string
location Undefined Pathname character string <bundlexdirgctory>
qualifier 64 Portable character string Empty String
revision 64 Portable character string Empty string
vendor_tag 64 Filename character string Empty string
contents Undefined List of sof t war e_specs Empty list
copyright Undefined Portable character string Empty string
directory Undefined Pathname character string Empty string
instance_id 16 Filename character string 1
is_locatable 8 One of: true, fal se true
layout_version 64 1.0 1.0
machine_type 64 Software pattern-matching string Empty string
number 64 Portable character string Empty string
0s_name 64 Software pattern matching string Empty string
0s_release 64 Software pattern matching string Empty string
0s_version 64 Software pattern matching string Empty string

3.8.1 Bundle Attributes

The attributes listed in Table 3-8 and described in the following, along wjith the

attributes listed in“Table 3-6, characterize each instance of the bundle class

architecture

A vendor-defined string used to distinguish variations of a

bundle.

It is used for presentation purposes and for resolving s¢ftware

specifications.

contents A list of sof tware_specs that defines the list of s¢ftware
grouped into this bundle, as originally defined in the PSF.

copyright A copyright notice for the bundle.

directory The default directory (and location) of the bundle.
This is the default path prefixed, when the bundle is installed, to
the location of each product and bundle specification within this
bundle.

instance_id A single attribute that distinguishes versions of bundles (and

products) with the same tag.

3 Software Structures


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

453
454

455
456

457
458

459
460

461
462
463

464

465

466
467
468

469

470
471

472
473

474
475
476

477

478
479
480

481

482
483
484

485

486
487

488

489
490

491

ISO/IEC 15068-2: 1999 (E)

PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

is_locatable

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

A Boolean vaue indicating whether any of the contents in the
bundle have the is_locatable attribute set to t r ue.

layout_version

location

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

An attribute whose value is set when installing software and
used for resolving sof t war e_specs for installed software.

ixed to the
contents

of the bundle, before that sof t war e_spec is resolved,.

The contents attribute of the bundle is not modifiéd:

Applies only to bundles in installed_software:

machine_type A software pattern matching string deseribing valid machine

members of the uname structure,‘as defined in 4{4.1 of
POSIX.1 {2}.

It is used for determining compatibility.

number The semantics associated with' the values of this attriblite are
undefined.
This attribute can be used to store such vendor-defined vglues as
part number, ordercaumber or serial number.

0S_name A software pattern matching string describing valid sysname
members of .the uname structure as defined in 4{4.1 of
POSIX.1 {2}
It is used for determining compatibility.

os_release A .software pattern matching string describing valid [release
members of the uname structure as defined in 4{4.1 of
POSIX.1 {2}.
It is used for determining compatibility.

os_version A software pattern matching string describing valid yersion
members of the uname structure as defined in 4{4.1 of
POSIX.1 {2}.
It is used for determining compatibility.

qualitier Specified by a user when installing software, and used for identi-
fying a bundle (or set of bundle versions) using a logical name.
Applies only to bundles in installed_software.

revision A vendor-defined string used to distinguish different revisions of

3.8 Bundles

bundles from one another.

It is used for presentation purposes and for resolving software
specifications.
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A short identifying name of the vendor that supplied the bundle.

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

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

3.9 Filesets

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

The fileset class inherits attributes from the software common class: Filese

tain the actual files and control_files that make up the softwaréqroduct. A
ular fileset object is identified within a product by the tag attripute.

mallest

ts con-
partic-

NOTE: A fileset is strictly contained within the product. There canfiot be more than one fileset in
the product with the same tag. A fileset cannot be in more than éne product. However, g product
may be referenced by more than one bundle.
Table 3-9 — Attributes of the Fileset Class
Attribute Length Permitted Values Default Value
control_directory Undefined .\ Filename character string <fileset.tag>
corequisites Undefined “ List of dependency_specs Empty list
exrequisites Undefingd | List of dependency_specs Empty list
is_kernel 8 One of: true, fal se fal se
is_locatable 8 One of: true, fal se true
is_reboot 8 One of: true, fal se fal se
location Undefined | Pathname character string <product.dirfectory>
media_sequence_number | Undefined | List of media.sequence_number | 1
values
prerequisites Undefined | List of dependency_specs Empty list
revision 64 Filename character string None
state 16 One of: confi gured, | None
i nstall ed, corrupt,
renoved, available, tran-
si ent
control files Undefined | List of control file.tag values Empty List
files Undefined | List of file.path values Empty List
42 3 Software Structures
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3.9.1 Fileset Attributes

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

control_directory

control_files

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

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

corequisites

exrequisites

files
is_kernel

is_locatable

is_reboot

location

A list of dependency_specs for software required| to be
installed and configured for this fileset to work.

Dependencies shall be considered when copying, installing,
configuring, verifying, and removing software. See #$.3.7.2,
4.4.7.2,45.7.2,4.9.7.2, and 4.10.7.2.

The software specified by the dependéency_spec shall he com-
plete in order for the dependency to belresolved successfully. See
all_filesets in 3.7.

A list of dependency_specs for software required not to be
installed when this fileset is installed.

Dependencies shall beconsidered when installing, configuring,
verifying, and removing software. See 4.3.7.2, 4.5.7.2, #.9.7.2,
and 4.10.7.2.

No part of the software specified by the dependency_spéc may
be installed invorder for this dependency to be resolved success-
fully.

A list ofthe values of the path attribute for the files in thelfileset.
A Boolean value indicating the fileset requires a kernel rebuild.

A Boolean value indicating if the fileset may be re-located|during
installation.

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

Specifies the location below which relocatable files are stoned.

This attribute is only valid for filesets in installed softwpre. It
differs from the product.directory attribute only if relocation was

specified during installation. See 4.5.7.3.1.

media_sequence_number

3.9 Filesets

Identifies the media.sequence_number for the medium on which
the files for this fileset is found.

If a single fileset spans multiple media, this attribute identifies a
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.
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prerequisites A list of dependency_specs for software required

to be

installed prior to the installation of this fileset and configured

prior to the configuration of this fileset.

Dependencies shall be considered when copying, installing,
configuring, verifying, and removing software. See 4.3.7.2,

44.72,45.7.2,49.7.2,and 4.10.7.2.

The software specified by the dependency_spec shall be com-

plete in order for the dependency to be resolved successful
all_filesets in 3.7.

ly. See

Circular definitions should be avoided within ~p
definitions. Behavior when circular definitions are efncol
is implementation defined.

revision Defines the revision of the fileset.

ackage
ntered

It is used for presentation purposes and fororesolving s¢ftware

specifications.

state An indication of the current status ofdhe fileset.

This attribute may have one of the following values: confi g-

ured, installed, corrupty-renoved, avail abl ¢
transient.

3.10 Subproducts

Subproducts are groupings of filesets and subproducts within a single p
Subproducts do not contain filesets or subproducts within the name space
subproduct, but instead refer“to them. A subproduct can refer to another §
duct. A subproduct or fileset can be referenced by more than one subprodu

The subproduct classshall inherit the attributes of the software common cl

A particular subproduct object is hamed, and identified within a product,
tag attribute._The values of the tag attribute of all subproducts and filese
be unique within a product.

Subproduct definitions are copied or installed when any fileset specified
contents of the subproduct is copied or installed with swcopy or swi n
respectively. They remain installed until explicitly removed or until all g
contents are removed.

b, and

roduct.

of the
subpro-
1.

iSS.

by the
[s shall

in the
st al |
f their

Table 3-10 — Attributes of the Subproduct Class

Attribute Length Permitted Values Default Value

contents Undefined List of tag values Empty list

44 3 Software Structures


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

606

607
608

609
610

611

612
613

614

615
616

617

618
619
620
621
622
623

624
625
626
627

628

629

630
631
632

633
634
635

636
637
638

639
640
641

642
643
644

ISO/IEC 15068-2
PART 2: SOFTWARE ADMINISTRATION IEEE Std 13

3.10.1 Subproduct Attributes

- 1999 (E)
87.2-1995

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

contents A list of tag values that defines the list of filesets and subpro-

ducts grouped into this subproduct.

3.11 Software_ Files

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

Table 3-11 - Attributes of the Software_Files Commaon Class

Attribute Length Permitted Values Default Yalue
cksum 16 Integer character string None
compressed_cksum 16 Integer character string None
compressed_size 16 Integer character'string None
compression_state 16 One of: unconpr essed, unconpr gssed

conpr essed,
not _conpnessi bl e
compression_type 64 Filenamé character string Empty string
revision 64 Portable character string Empty string
size 16 Integer character string None
source Undefined Pathname character string None
3.11.1 Software_File.Common Attributes
The attributes listed in Table 3-11 and described in the following, chardcterize
each instance of the software_file class, and are inherited by each instancg of the
files and contral files classes:
cksum An integer character string representing a 32-bit cyclic [redun-
dancy check (CRC) identical to that returned in the first|field of
the output of the cksumutility, as defined in 4.9 of POSIX]2 {3}.
compressed_cksum
Indicates the cksum CRC of the compressed software filg in the

same manner as the cksum attribute.

This attribute may be used to verify the integrity of a
compressed file, and to help determine if a file to be copied is

already present at the target.

compressed_size

Indicates the size of the compressed software file in the same

manner as the size attribute.

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

compression_state
Indicates which one of the following conditions is true:

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

— Already compressed (if this attribute has the value
conpr essed)

— Uncompressed and not permitted to be compressed-in a dis-
tribution (if this attribute has the value
not _conpr essi bl e)

compression_type
Specifies the compression method used to conmpress the file if the
value of the compression_state attribute is\conpr essed.

The values supported for compressioty_type are implementation
defined. The way in which an imptementation uses this alue to
implement or execute the compréession or uncompression o¢f a file

is undefined.
revision Describes a string indicating the revision level of the file.
size Indicates the size of the‘software file in bytes.

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

source When used jinta PSF, this attribute specifies the pathname of the
file or control_file to be placed in the distribution by the swpack-
age utility.

3.12 Files

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

The-file class inherits attributes from the software_file common class.

A particular file object is identified within a fileset by the path attribute. \(Vhen a

fite-tstocatedonadistributionthepathattributeindicates-the-intended-installa-
tion location of the file. The value of the path attribute is also the path below the
storage directory for that fileset within file storage structure of the distribution
(see 5.1.2). While a file is installed (in an installed_software object), the path attri-
bute indicates the actual location of the file. This path is relative to the root direc-
tory for that installed_software object.

For 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
685 of disk space analysis.

686 The 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 is_volatile 8 One of: true, fal se fal se

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 type 8 Oneof: f,d, h,s,p,b,c f

701 uid 16 Integer character string Undefined
702

703 3.12.1 File Attributes

704 The attributes listed in Table 3-12 and:described in the following, along wlith the
705 attributes 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_gidl, 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| hame,
711 9.2.1 of POSIX.1 {2}.

712 is_volatile Indicates a file whose contents can change, or that fan 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 ¢r sym-
716 bolic link.

717 T or This attribute onty has mearing if the fite type is character or
718 block special file.

719 This attribute has the same values and meaning as the devmajor
720 field in the t ar 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 t ar archive specified in 10.1.1 of POSIX.1 {2}.
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mode An octal representation of the permissions bits of the file.

This attribute has the same values and meaning as st mode,
5.6.1 of POSIX.1 {2}, except that this attribute has no meaning if

the file type is a hard or symbolic link.

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

This attribute has the same values and meaning as st mtime,

5.6.1 of POSIX.1 {2).

owner The name of the owner of the file.

This attribute has the same values and meaning as pw
9.2.2 of POSIX.1 {2}.

path The pathname of the file.

type Supported file types are those described in 5.6.1.1 of POSI
plus hard link and symbolic link.

The permitted values of this attribute are the following: f
lar file), d (directory), h (hard link), §/(symbolic link), p
pipe (FIFO)], b (block special device), and ¢ (character
device).

uid The numeric user id of the fil€e;

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

3.13 Control_Files

Control_files can be scripts;-data files, or | NFOfiles. The product and filese
files in the software packaging layout are included as control_files. Control
are the vendor-supplied-scripts executed at various steps by the software a
tration utilities.

The control_filé:class inherits attributes from the software_file common clag

A particular;-eontrol_file object is identified within a product or fileset by
attribute: -The path attribute is the storage location of the file relative to t
trol directory. For distributions, the control directory is the directory
software packaging layout where the control files are stored
installed_software objects, this control directory location is undefined.

| name,

X.1 {2},

(regu-
named
special

, 5.6.1,

t | NFO
scripts
iminis-

bS.

the tag
he con-
in the

For

3.13.1 Control_File Attributes

The attributes listed in Table 3-13 and described in the following, along with the

attributes listed in Table 3-11, characterize each instance of the control_file

class:

interpreter The name of the interpreter used to execute those control_files

that are executed as part of the utilities defined in this
ISO/IEC 15068.

part of
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Table 3-13 - Attributes of the Control File Class
Attribute Length Permitted Values Default Value
tag 64 Filename character string None
interpreter Undefined Filename character string sh
path Undefined Filename character string None
result 16 One of: none, success, none
fail ure, warni ng
Within a distribution, a value for this attribute othér)than sh
implies that the distribution is neither a Strictly~Confprming
POSIX.7.2 Distribution nor a Conforming POSIX.7.2 Djstribu-
tion. Such a distribution may be a Conforming-POSIX.7.2|Distri-
bution with Extensions. See 1.3.2.
path The filename of the control_file.
Multiple control_file entries can have.the same value of the path
attribute. This implies that the_same script is executed in
different steps within the execution of a utility.
result Contains the result of the execution of the control script.

tag

This attribute is only valid for control_files in installed_software.

A complete list of legalresults is contained in Table 3-13.
The identifier of the control_file.

All control files are loaded and maintained within the d
tion and installed software catalogs by the utilities def
this part.of ISO/IEC 15068. These utilities execute control
with_particular tags at various steps in the execution of t

stribu-
ned in
scripts
ne util-

ity..(The values for the control_file.tag attribute for whigch this

part of ISO/IEC 15068 defines behavior are as follows: r e
response, checkinstall, preinstall, postin:
unpreinstall, unpostinstall, verify,

checkrenove, prerenove, postrenove, conf
unconfi gure, and space.

quest ,
st al |,

fix,
gure,

3.13 Control_Files
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Section 4: Software Administration Utilities

The Software Administration Utilities are the utilities that shall be implemented

ol 14000

H Ll + £ H + +los 4 £
1 arr SyottiTio LUTTIUTTIITTIY U Uhio Jart ur 1oUMeEw LovUU0.

4.1 Common Definitions for Utilities

This part of ISO/IEC 15068 defines the following utilities:) swask, swcopy,

sweonfig, swinstall, swist, swmdi fy, swpackage, sw enov
swerify. These utilities share many common definitions and behavior;
section describes those common definitions and behavigrs. These utilities c
to the utility syntax guidelines in 2.10.2 of POSIX.2.{3}.

4.1.1 Synopsis

The following is the general synopsis format for the utilities:

<sw utility> [-d Il -r 1[-p]J-u]l[-a attribute] [- c catalog]
[-s source] [ “file] [-t targetfile] [- x option=value]
[- X options_files] [software_selections] [@ targets]

4.1.2 Description

The utilities all\>operate on software selections in source or
software_collections or both.

4.1.3 Options

Eachlef-the utilities in this standard does not support all of the options sh
follows. Each utility shall support the options indicated in its synopsis su
and those indicated after the description of the options in this subclau

e and
5. This
pnform

target

own as
bclause
se. All

options can be repeated. Except where otherwise stated within this

part of

ISO/TEC 15068, the behavior for repeated options is undefined. In addi

tion to

those shown below, the - W(capital-W) option shall be reserved for implementation

extensions. See 2.10.2 of POSIX.2 {3}.

- a attribute

Used to specify the attributes on which the utility shall operate.

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

Appliesto sw i st, and swnodi fy.

4.1 Common Definitions for Utilities
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- ¢ catalog

Used to specify a file with the software definition file syntax or direc-
tory with the exported catalog structure.

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

Applies to swask, swconfig, swinstall, swist, and swo-
dify.

-f file

Indicates to the utility that the operation is on a distribution jnstead
of installed_software.

Appliesto sw i st, swodi fy, swr enove, and sweri fy.
Reads the list of software_selections from file.

If this option is specified multiple times, all thé-software specified by
each file shall be included in the operation.” All of the so¢ftware
specified by using this option, as well as-all the software specified
directly as arguments to the utility, shall be included in the|opera-
tion.

The file shall contain one software selection per line where a s¢oftware
selection uses the syntax for sof t war e_spec defined in ¢.1.4.1.
Blank lines shall be ignored? Within the file, the # (pound) character
shall act as a comment character. On any line containing a # (pound)
character, all characters.that follow the # (pound) character] up to,
but excluding, the next’<new i ne>, shall be ignored.

Applies to all utiljties.

Previews the gperation without making any permanent modifications
to the target:

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

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

Applies to sweconfi g, swcopy, swi nstal |, swodi fy, swpack-
age, and swr enove.

52

Indicates to the utility that the operation IS on an Installed_software
object located at an alternate root, instead of either a distribution or
the installed_software object located at / .

Applies to swinstall, swist, swmodify, swenpve, and
swerify.
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- S Ssource

Specifies the software source for the operation.

For swi nst al | , swask, and swcopy a source can be specified using
the syntax in 4.1.4.2. For swpackage, the source shall be a product
specification file.

Applies to swask, swcopy, swi nst al | , and swpackage.

-t targetfile

Reads the list of targets from targetfile.

H-this nnflnn IS cnomflnr‘l multiple flmnc all-the fnrnofe cnnr\'ﬂed by
o

- X option=value

- X options file

each f|Ie shall be included in the operatlon AII of the)targets
specified by using this option, as well as all the targéts-specified
directly as arguments to the utility, shall be included:in the| opera-
tion.

The file shall contain one target per line, where a.target uses the syn-
tax for software_coll ecti on_spec defined in 4.1.4.2. | Blank
lines shall be ignored. Within the file, the #)(pound) charactdr shall
act as a comment character. On any ‘\liR€ containing a # (pound)
character, all characters that follow,the # (pound) character] up to,
but excluding, the next <new i ne>shall be ignored.

Applies to sweonfi g, swcopy, swinstall, swist, swmdify,
swpackage, swrenove, andswerify.

This is the option used to:specify undo or delete behavior to a ytility.

Applies to sweconf i g and swrodi fy.

Used to overrideZthe value of an extended option in the defaults file.

The extended options supported are described in 4.1.5.2. Thiq option
can be specified multiple times. If any extended option is gefined
more than once, the precedence rules from 4.1.5.3.1 shall be uged.

Applies to all utilities.

Used to override the defaults specified in the system defaults f{le.

The options supported are described in 4.1.5.2. This option [can be
specified multiple times. If any extended option from anyj] file is
defined more than once, the precedence rules from 4.1.5.3.1 ghall be
used.

The file shall have the format defined in 4.1.5.3.
Applies to all utilities.

4.1.3.1 Non-interactive Operation

All utilities except swask are by default non-interactive. The swi nstall and
sweonfi g utilities also define interactive modes for executing r equest scripts
independent of the swask utility.
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The way in which swi nstal | , swcopy, and swpackage utilities handle multi-
ple volumes for sources or targets is implementation defined.

4.1.4 Operands

There are two types of operands that may be specified on the command line —
software_selections and targets. The software_selections refer to the software
objects (bundles, products, subproducts and filesets) on which to be operated. The
targets refer to the target software_collections where the software selections are

applied. These two operand types shall be separated by the @operand. With the
exception of swpackage, the behavior of all utilities defined In this, part of
ISO/IEC 15068 is undefined if no software_selections are provided.
4.1.4.1 Software Specification and Logic
The following specifies the syntax for software selections in |tilities
ésof t war e_spec) and in dependency specifications (dependency_spec). This
syntax shall be applied by the utilities to search a software_collection catalog for
software. See 2.1.2 for the grammar conventions for\this syntax. Note that the
tokens shown below are defined in 2.2.2.68, 2.2.2.37,and 2.2.2.92.
NOTE: For examples of the use of specifications in this section, see Annex C.
% oken FI LENAME_CHARACTER_STRI"NG /0 as defined in 2.2.2.37 0O
% oken NEWLI NE_STRI NG /0 as defined in 2.2.2.61 0O
% oken PORTABLE_CHARACTER\STRI NG /0 as defined in 2.2.2.68 0O
% oken SOFTWARE_PATTERN {MATCH_STRING /0 as defined in 2.2.p.92 0O
% oken VWHI TE_SPACE_STRDNG /0 as defined in 2.2.2.110 O
%start software_sel ections
E27)
sof tware_sel ecti ons : software_sel ections ws software_spec

| software_spec
sof t war e_spec : bundl e_software_spec

| product_software_spec
bundke_sof t war e_spec : bundle_qualifier version

| bundle_qualifier '." product_qualifier |[version
bundle qualifier - bundle qualifier ' ' bundle tag

| bundl e_tag
product _software_spec : product _qualifier version
product _qualifier : product _tag subproduct_qualifier fileset_qualifier
subproduct _qualifier : /Oenpty O

| subproduct_qualifier '.' subproduct_tag

54 4 Software Administration Utilities
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! "." subproduct _tag

fileset_qualifier : /Oenpty O
! "." fileset_tag

bundl e_t ag E sw_pattern

product _tag E sw_pattern

fileset_tag E sw_pattern

subpr oduct _t ag E sw_pattern

ver si on : /Oenpty O
| ', 0O

| version_qualifier

version_qualifier : version_qualifierCver_item
| ver_item

ver_item D, over i N =
| ', versid'= swpattern

| ', "r’Nrel _op dotted_string

sw_pattern E SOFTWARE_PATTERN_MATCH_STRI NG

ver_id E rt | ra’ | 'v’ R | 'a’
rel _op S B R R I
dotted_strilng E FI LENAME_CHARACTER_STRI NG

ws : WHI TE_SPACE_STRI NG

%start dependency_spec
E27)

dependency_spec : dependency_spec '|’ software_spec
| software_spec

If the sof t war e_spec 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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included. For dependency specifications, this means that all of these filesets are
needed in order to meet the dependency.

If a sof t war e_spec identifies a set of filesets that is less that the entire set of
filesets within a bundle or product, the sof t war e_spec identifies a partial bun-
dle or product.

Only the specified strings shall be used to generate a sof t war e_spec. Blanks
shall not appear between items. The sw_patt ern and dot t ed_st ri ng shall be
enclosed in quotes if they contain blanks or commas. The bundl e_t ag,
product _tag, subproduct _tag, and fil eset _tag shall consist of one or
more characters from the filename character set, with the exception that the fol-

lowing three characters . , : (period, comma, and colon) shall not be used:

Searching a software_collection catalog for software using a sof twar € _spec
yields a list of zero or more software objects that match the sofit war e| spec.
The rules to be used in the search shall be the following:

(1) The sof t war e_spec shall be compared against software in the software
collection. The leftmost sw pattern of the“softwar e_s$ec is
matched against the tag attribute of all bundlés and products|in the
software collection. All objects that match_are”initially included for con-
sideration. If the sw_patt er n does does‘not match any bundle jor pro-
duct, no objects are included.

The version specified in the sof t war €_spec shall be compared against
the revision, architecture, vendoritag, location, and qualifier attriutes of
the objects matching the leftmost sw_pattern. If any ver _id|in the
sof t war e_spec does not match its corresponding attribute, that object
is removed from consideration. If the same ver _i d is given mofe than
once, all the comparisons.specified are performed and all shall sugceed to
be considered a match:

Table 4-1— Software_spec Version ldentifiers

ver_id Attribute

revision
architecture
vendor_tag
location
qualifier

O —-< 9 =

An implementation may define additional ver _i d items along wjith the
attributes and objects to which they apply.

For—each—object—stit—included—for——consideratiom,—each—successive
sw_pattern, left to right, is applied to the bundles, products, subpro-
ducts and filesets within that object. The same sw_pat t er n may match
multiple bundle, product, subproduct, and fileset objects. If any
sw_patt ern does not match any objects within the current object, the
current object is removed from consideration. If a fileset matches a
sw_pattern but there is still an unmatched sw pattern in the
sof t war e_spec, that fileset is not selected.

When there are no more sw_patt er ns left in the sof t war e_spec, all
the objects identified by the rightmost sw pattern of the
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)

®3)

sof tware_spec are included in the list of software that match the
sof t war e_spec.

The comparison performed when the operator is = shall be a software
pattern match as described in 2.2.2.92. If the ver _i d is specified and
the value is an empty string, then the comparison is successful only if the
corresponding attribute is not specified. See 4.1.4.1.1.

When rel _op is used, the comparison shall be performed on the
specified attribute by dividing it into segments separated by the . (period)
character.

AT A

(4)

(5)

<l P - +la. +. £ HI'S N - + H H P 3 1ic1
NOT T —AS teTHhet e Syntax—ror—ver—temthtScompartsonstregutrea—Tory revision

only and any other comparison is undefined.

If there is no period in an attribute, it contains one segment) The seg-
ments shall be compared with the corresponding segments |of the
dott ed_string. If all characters in both segments tolbe compafed are
decimal digit characters (0-9), the comparison shall~be based jon the
decimal numeric value of the segments, starting’with the leftmgst seg-
ment.

NOTE: Leading zeros are acceptable in such segments,

If either segment includes any character‘other than a decimal dig|t char-
acter, a string comparison shall be-made to determine the r¢lation.
String comparisons shall be made using, as a collation sequenge, the
order of characters in IRV {1}. M\one operand has fewer segments than
the other, the unmatched segmeénts shall be compared against the value
0 (zero).

When applied to software-in installed software collections, use of either
the | (location) or q (gualifier) ver _i d shall cause comparison with the
value of the location‘or qualifier attribute respectively for each product or
bundle in the installed_software object.

For distributions, use of either the | (location) or q (qualifier) vier _i d
shall be ighored for the purpose of comparisons. Although not used for
comparisons, the location and qualifier ver _i ds are used by the [swi n-
st ald\utility as the location attribute for installing the software, and the
qualifier attribute for the software, respectively.

When software selections are applied to a source or target, [and a
sof t war e_spec resolves to more than one software object, tHen the
sof t war e_spec shall be considered ambiguous. An ambiguous selec-
tion may be elective or incidental. An elective ambiguous selection| occurs
when a sw_pattern in a sof t war e_spec contains a wildcard ¢harac-

(6)

ter or when the version contains a r el _op, or when the sw_pattern is
missing. In all other cases the selection is an incidental ambiguous selec-
tion. An incidental ambiguous selection is only valid for swl i st , and for
other utilities generates an event.

(SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

If the sof t war e_spec begins with a bundle.tag definition, then that
bundle definition is copied or installed with swcopy or swi nstall.
Thus, a sof t war e_spec 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 sof t war e_spec that
281 matches subproducts can always be used on existing products.

282 For both bundles and subproducts, if some part of their contents exist, then the
283 selection can be found; therefore, any operation will succeed. If none of their con-
284  tents exist, then the selection cannot be found; therefore, the operation will fail
285 (for 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 sof t war e_spec is one in which no fields contain a shelDpattern
289 match string and all version-distinguishing attributes are gpecifled as
290 "ver _i d=<value>" (if a value is supplied) or as "ver _i d=" (if no value|is sup-
291 plied or if the value supplied is an empty string). Note that)a fully qualified
292 sof t war e_spec always identifies a software object unambigugusly.

293 When a sof t war e_spec is generated by sw i st, only"the following tags are
294 included: the product tag for products, the bundle tag fer-bundles, the prodiict and
205  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_vérsion, os_release, and machine_type)
298 related to the uname() function defined by, 4.4.1 of POSIX.1 {2}. These attributes
299 shall be used by the swi nstal |, sweonfi g, and sweri fy utilities tq deter-
300 mine if software is compatible with a'target host. A product is considered compa-
301| tible with a target host if each of the uname attributes of the product contains a
302 pattern in its definition that matches the corresponding values returned|by the
303 uname() function on the target host. If any of these attributes is undefingd, it is
304 considered to match any target host. The compatibility test applies to dll com-
305 ponents of a product, including subproducts and filesets.

306 Bundles, like products, possess uname attributes. The values of the |bundle
307 uname attributes‘determine the compatibility of the bundle in conjunctign with
308| the corresponding attributes of products within the bundle. A product specjfied as
309 part of a bundle shall be considered compatible if both the product and |bundle
310 uname attributes designate that the software is compatible. As with products, if
311 any of these attributes is undefined, it is considered to match any target host.

312 4:4:4.2 Source and Target Specification and Logic

313 Source and target software collections are specified using the following pyntax.
314 See 2.1.2 for the grammar conventions for this syntax.

315 % oken HOST_CHARACTER_STRI NG /0 as defined in 2.2.2.43 0O
316 % oken PATHNAME_CHARACTER STRING /0O as defined in 2.2.2.64 O
317 Ystart target
318 L)
319 t ar get : software_coll ection_spec
320 ;
software_col |l ecti on_spec : HOST_CHARACTER_STRI NG ' :’ PATHNAME_CHARACTER_STRI NG
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| HOST_CHARACTER STRING ' :°
| HOST_CHARACTER_STRI NG
| PATHNAME_CHARACTER_STRI NG

%start source
%%

source : software_coll ection_spec

The : (colon) is required if both the host and pathname are specified, or if the host

portion starts with a / (slash). The pathname portion shall be an absolute path.
The colon is not allowed by itself.

The HOST_CHARACTER_STRI NG portion refers to the implementation-fefined
identifier for a host. If it is not specified, then the local host is assumed.

The PATHNAME CHARACTER_STRI NG portion refers to the. software_collection
path attribute (the location on the host of the distributioh.or installed_software
object).

When the PATHNAME _CHARACTER_STRI NG is not specified for installed_software,
the directory / is used. A PATHNAME CHARACTERSTRI NG other than /| for an
installed_software object is referred to as an alternate root directory. When the
PATHNAME CHARACTER_STRI NG is not specified for source distributiohs, the
value of the distribution_source_directory) ‘default option is used. When the
PATHNAME CHARACTER_STRI NG is not! specified for target distributions, the
value of the distribution_target_directory default option is used.

For installed_software objects, thewalue of the installed_software_catalog| option
is used to further clarify which installed software object is actually being targeted.
Multiple installed_software.oBjects may share the same path attribute, but they
have separate catalog information because they are distinct objecty. The
installed_software path’ attribute, prefixed to the value of the
installed_software_catatog option, forms the key for the object into the fatalog
information. Use~af* the installed_software catalog is independent of the -c
option.

An implementation shall support source and target distributions in the difectory
format described in 5.3 for all utilities. An implementation shall support alsource
distribution in the serial format for swask, swi nstal | , and swcopy Uuilities.
An implementation shall support a target distribution in the serial format for
swhi-st, swcopy, and swpackage. Whether data on an existing target djstribu-
tion in serial format is overwritten or merged is implementation defingd. An
implementation need not support a target distribution in the serial format for

SWErifTy, Swenove, and swiodi fy. Unless otherwise stated, support for
serial distributions shall include support for both extended t ar and extended
cpi o archives. See 5.3. The format of these archives is defined in Section 10. of
POSIX.1 {2}.
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4.1.5 External Influences

4.1.5.1 Defaults and Options Files

The defaults file allows setting of system wide defaults for extended options that
define information (location of files and other objects), behavior, and policy control
items for the utilities defined in this part of ISO/IEC 15068. The location of the
defaults file is implementation defined. An implementation may define separate
defaults files for each task. These options also may be specified for each user in
the manager role in the file $HOME/ . swdef aul t s.

4.1.5.2 Extended Options

The utilities in this part of ISO/IEC 15068 support the following extended pptions

as noted. If a default value is defined, it is listed after the = (equal’sign).

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

If allow_downdate=false, do not allow installation of a lower revision
of a fileset that is already installed ata, higher revision in thjis loca-
tion.

If allow_downdate=true, allow, installation of a lower revisipn of a
fileset.

Appliesto swi nstal |l .

allow_incompatible=false
Controls the ability.tovinstall software that is not compatible with the
underlying operating system, as defined in 4.1.4.1.2).

If allow_incompatible=false, do not allow incompatible software to be
operated onif the installed_software path is /.

If allow.(incompatible=true, then attempt the operation.
Appliesto swi nstal | , swconfi g, and swerify.

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

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

Applies to sweonfi g.
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ask=false
Controls the ability to execute r equest scripts for selected software.

If ask=false, the utilities shall not run any request scripts for
selected software. The behavior of swask for ask=false, is
undefined.

If ask=true, the utilities shall execute all request scripts for
selected software after resolving selections, but before initiating
analysis on the targets. This is the default value for swask.
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If ask=as_needed, the utilities shall execute any r equest scripts for
selected software that does not already have a r esponse file in the
control directory where the script would be executed. The location of
this control directory depends on whether the - ¢ option has been set.

Applies to swask, swconfi g, and swi nstal | .

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

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

Appliestoswi nstal |l .

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

If autorecover=false and an install error occurs, no error rgcovery
shall be provided at all, not even as—an extension to this part of
ISO/IEC 15068. Consequently, no attempt shall be made to [restore
the original state of the system prior to install. The value| of the
fileset state attribute shall be set to cor r upt .

If autorecover =true and anlerfor occurs, implementations shall, for
any fileset having an install error, execute the unposti nstal l
script (if the posti nstal'l script had been run) and the unpr ei n-
stal | script, restore‘the files within the fileset from a copy saved
prior to the failed.install, and the restore the value of the statg attri-
bute. After recovery of the applicable filesets, installation can con-
tinue with therest of the filesets in that product and the rest of the
products in‘the software selections.

NOTE,;.'Since failure prior to executing the pr ei nst al | script should havg no side
effectsy.a'failure implies that the unpr ei nst al | script requires execution.

Appliestoswi nstal | .

autoselect_dependencies =as_needed
Controls automatic dependency selection.

If autoselect_dependencies =true, (the default for all utilities|except
swi nst al | and swcopy), prerequisite and corequisite depengdencies
shall be autoselected if possible during the selection |phase.

Autoselection of a dependency Is done using the software selection
logic found in 4.1.4.1. These dependencies are then operated on as if
they were selected explicitly.

If autoselect _dependencies =as_needed, (the default for swi nst al |
and swcopy), then autoselected dependencies shall only be operated
upon if the dependency is not already met on the target. This value
only applies to swcopy and swi nstal | .

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

Applies to swask, swconfi g, swcopy, swinstall, and swer -
ify.

autoselect_dependents =false
Controls automatic dependency selection.

If autoselect_dependents =true, dependent software (software that
depends on this software) shall be autoselected if possible during the
selection phase. This dependent software shall be operated upon

unless the dependency can be met by other software on the target. If
dependent software exists that cannot still meet its dependencies
through other unselected software, then an error shall occur.

If autoselect dependents =false, no dependent software shall be
autoselected.

Applies to sweonfi g, and swrenpve.

check_contents =true
Controls verification of file contents.

If check _contents =true, then swerify shall check the mtime, size,
and cksum attributes of files.

If check _contents =false, then_sweri fy shall not check th¢ attri-
butes.

This applies to both distribution and installed_software files.
Applies to sweri fy.

check_permissions =true
Controls verification of file permissions.

If check ‘permissions=true, then swveri fy shall check the [owner,
uid, group, gid, mode attributes of files, and the major and minor
attributes of device files.

If*check_permissions=false, then swerify shall not check the
attributes.

This only applies to installed_software files.
Applies to swerify.

check_requisites =true
Controls verification of fileset regt lisites
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If check_requisites=true, then swverify shall check the prere-
quisites, corequisites, and exrequisites attributes of files.

If check_requisites =false, then sweri fy shall not check the attri-
butes.

This applies to both distribution and installed_software.

Applies to swerify.
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check_scripts=true
Controls the running of the veri fy script.

If check_scripts=true, then sweri fy shall run the vendor-supplied
veri fy script for each fileset when operating on installed_software
objects. When the -F option of swerify is used, the vendor-
supplied f i x script is also executed.

If check_scripts=false, then sweri fy shall not not run the scripts.

Applies to swerify.

check_volatile=falss

"~ Controls check of volatile files.

If check volatile=true, then swveri fy shall include\ files| whose
is_volatile attribute is set to true in its check of‘files anfd their
attributes.

If check volatile=false, then sweri fy shall_not include YVolatile
files. This is useful to eliminate potentially “‘spurious” reports from
swerify when the only file changes arethose to files knpwn in
advance to be volatile.

Applies to swerify.

compress_files=false
Controls whether uncompressed files are to be compressed|in the
target distribution, as spegified by the value of compression_type.

If compress_files=true,“then all files except those that have a
compression_state of~not _conpr essi bl e shall be compresgsed, or
shall remain compressed.

If compress_files=false, uncompressed files shall not be compjressed,
and the status of any compressed file shall be determined by the
value of uhcompress_files.

Applies'to swcopy.

compressianitype =implementation_defined_value
Specifies the compression type used to compress the software fjiles.

The values supported for compression_type are implemeptation
defined.

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

Applies to swcopy.

defer_configure=false
Controls automatic configuration at install.

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

If defer_configure=true, then the software is installed but not
configured, and may require configuration (using swconfi g) before
being used.
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Appliesto swi nstal | .

distribution_source_directory =implementation_defined_value

distribution fﬂrgnf rhrnr*fnr\/—|mn|nmnn1‘af|nn defined \IQ'IID

Specifies the default distribution directory.

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

Applies to swask, swcopy, and swi nstal | .

distribution_target_serial =implementation_deéfined_value

enforce_dependencies =true

Specifies the default dlstrlbutlon target

When a target specification does not contain a path specification, the
value of this extended option shall be used as the default distrjibution
target. When a target specification does contain a;path specification,
it shall be used. For swpackage, this shall‘be used only when
media_type=directory.

Applies to swcopy, sW i st, swnodi f v swpackage, swr ¢nove,
and swerify.

Specifies the default distribution target.

When a target specification does not contain a path specification and
media_type=serial, the value of this extended option shall be lsed as
the default distribution¢target. When a target specification dges con-
tain a path specificatian, it shall be used.

Applies to swpackage.

Controls thelenforcement of dependency specifications.

If enfarce, dependencies =true, no utility except swr enmove gnd the
unconfigure option of swconfi g shall proceed unless negessary
dependencies have been selected, or already exist in the propgr state
on“the target. The swr enove utility and the unconfigure portion of
the sweconfi g utility shall not proceed if operating on the selected
software leaves dependent software with their dependencies
unresolved beyond what existed before the utility was executed.

If enforce_dependencies =false, then all utilities shall proceed [even if
some dependencies are not met. Enforcement of dependencies is

64

indpppndpnf of whether or not fhpy were autoselected

Applies to swconfig, swcopy, swinstall, swenpve, and
swerify.

enforce_dsa=true

Controls the handling of disk space analysis errors.

If enforce_dsa=true, the implementation-defined error handling pro-
cedure shall be invoked when the disk space analysis indicates there
is not enough disk space.
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If enforce_dsa=false, then the operation shall be attempted even if
disk space analysis indicated a problem.

Applies to swcopy, swi nst al | , and swpackage.

enforce_locatable =true

Controls the handling of errors when relocating a non-relocatable
fileset.

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

H-enforcelocatable=false —an-attempt-shall-be-made-torelogcate the
H—EHO¥ } 4 ledse—ah—atteptshat-benagetor&d

enforce_scripts =true

files

follow_symlinks=false

fileset in any case.

Appliesto swi nstal | and swerify.

Controls the handling of errors generated by scripts

If enforce_scripts=true, the implementation-defined error handling
procedure shall be invoked when the vender*supplied scripts|return
an error.

If enforce_scripts =false, all script errors shall be treated ad warn-
ings, and the utility shall attempt to continue operation.

Applies to swi nst al | and swénove.

Lists the pathnames of file'objects to be added or deleted.

If files="filel file2 file3 ..., then catalog information for thoge files
shall be added or deleted. When files are added, the attribute$ of the
file are retrieved/from the actual file on the installed file system. File
objects being.added or deleted can also be specified in the | NFO file
format. There is no supplied default.

Appliesito swnodi fy.

€ontrols the following of symbolic links

If follow_symlinks=false, then do not follow any symbolic links that
may exist in the packaging source.

If follow_symlinks=true, then attempt to follow symbolic links

Applies to swpackage.

installed_software_catalog =implementation_defined_value

Specifies installed software catalog.

This extended option, along with the installed_software path attri-
bute, defines the logical installed_software object upon which the
utility is operating. This extended option is resolved relative to the
PATHNAME CHARACTER_STRI NG portion of the targets operand.
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 PATHNAME_CHARACTER_STRI NG where the software is installed.

607 Applies to swask, swconfig, swinstall, swist, swodify,
608 swrenove, and swerify.

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 utiities-except swi-st-

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 swl i st .

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 swpackage.

623 media_type=directory

624 The default media type.

625 If media_type=directary, the distribution is located in the value of
626 the distribution_target_directory option.

627 If media_type=gérial, the distribution is located in the valuq of the
628 distribution_target_serial option.

629 Applies tolswpackage.

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 -v and - a 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 drder of
637 attributes in the output listing need not be the order of the attfributes
638 anpr‘ifipd in this np'rinn The Iicfing format used hy one iner is
639 undefined.

640 Appliesto sw i st .

641 reconfigure=false

642 Controls reconfiguring of software.

643 If reconfigure=false, do not reconfigure software if it is already in the
644 confi gured state. If reconfigure=true, reconfigure the software
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even if it is already in the confi gur ed state.
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Applies to sweonfi g.

recopy=false
Controls copying of filesets.

If recopy=false, do not copy a fileset that is already available on the
target at the same version.

If recopy=true, then copy the fileset in any case.
Applies to swcopy.

reinstall =false

Controls reinstallation of filesets.

If reinstall=false, do not install a fileset that already has-thg same
version already installed.

If reinstall=true, then reinstall the fileset even—iP this version is
already installed.

Appliesto swi nstal |l .

select_local =true
Controls default selection of target.

If select_local =true, and no targets are specified, then the lodal host
shall be selected as the target.

If select_local =false, then the”local host shall not be automatically
included.

Applies to all utilities except swask and swpackage.

software
Specifies a default set of sof t war e_sel ecti ons for the utility.

Applies to allutilities in this part of ISO/IEC 15068.

targets
Specifies a default set of targets for the utility.

See the select_local option.
Applies to all utilities in this part of ISO/IEC 15068 except swpack-
age.

uncompress_files=false
Controls whether compressed files are to be uncompressed in the tar-

get distribution, as specified by the value of the compressign_type
attribute of the file

If uncompress_files=false, all files with a compression_state attribute
value of conpressed shall remain compressed, and the status of
uncompressed files shall be determined by the value of
compress_files.

If uncompress_files=true, all compressed files shall be uncompressed
before being written to the target distribution.

Applies to swcopy.
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verbose=1

i W utilitios i thi ey .

4.1.5.3 Extended Options Syntax

Controls the amount of output sent by the utility to stdout and
stderr, but not to log files.

For values that are non-negative integers, an increase in verbose
shall not decrease the information sent stdout and stderr. All
implementations shall support the values 0 (zero) and 1 (one). If
verbose=0, nothing shall be written to either stdout or stderr. The
effect of other values of verbose is undefined. See also 4.1.6.3 and
4.1.6.4.

The syntax is the same for options specified on the command line’and foy those

specified in the options file. See 2.1.2 for the grammar conventions for this syn-
tax. Individual options use this syntax as follows:
% oken FI LENAME_CHARACTER _STRING /O as deéefined in 2.2.2.37 O
% oken PORTABLE_CHARACTER_STRING /0 as \defined in 2.2.2.68 O
% oken SHELL_TOKEN_STRI NG /O.as defined in 2.2.2.80 0O
% oken VWHI TE_SPACE_STRI NG /| Has defined in 2.2.2.110 O
%start software_option
E27)
sof tware_option : commandYqual ifier keyword '=" val ue
command_qualifier : KB enpty O

| command .’
val ue : multi_val ue

| single_val ue
mul ti _val ue : value ws single_value

| single_value
si nghe, val ue : SHELL_TOKEN_STRI NG
command FI LENAME_CHARACTER_STRI NG
keywor d FI LENAME_CHARACTER_STRI NG
ws VHI TE_SPACE_STRI NG

With respect to this syntax, the following apply:
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command
A keywor d prefixed by the command name applies to that utility only.

If no prefix exists, then the keywor d applies to all the utilities that support
it.
keyword

Names the option or operand being defined, e.g., allow_incompatible for
swi nst al | , and verbose for all the utilities.

The allowable characters for a keyword are as defined in the filename
character set, plus the - (hyphen) character.

val ue
Assigns the value to the keywor d.

All extended options are single valued except those that contain [lists of
software_specs or software_collection_specs. Quoting of
strings and escaping of characters shall be handled ascspecified in 3.2 and
3.3 of POSIX.2 {3}.

When specified on the command line, multiple optien specifications tan be
included after a single - x option if included in quotes and separated by white
space. Multiple - x options can also be used.

For option and defaults files, blank lines and all comment text shall be ignored.
Comment text is any sequence of characters’beginning with a # (pound) character
that is neither escaped nor quoted, and continues through the end of that lipe.

If the white space between single valugs.contains a <new i ne>, either it ghall be
escaped or the entire value shall be guioted.

The following are examples of this.syntax:

| ogl evel =1

al |l ow_i nconpati bl e=fal se

aut osel ect _dependenci es="as_needed"

sof t war e=" Foo, r=1: 2, a=hp-ux bar, a=Ai x_3. 2"
t ar get s="host@;/ hostb hostc:"

sof t war e="\Foo0, r =1. 2, a=hp- ux
bar, a=Ai'x.) 3. 2"

t argets="hosta:/
hostb
host c:

4 1.5.3.1T Precedence for option Specification

Multiple option or operand specifications have a precedence that defines which
specifications are used.

Only the option specifications with the highest level of precedence are used for
each option and operand. The precedence is the following, in increasing order:

(1) System defaults file
(2) User defaults file
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(3) Options file
(4) Command line options and operands

If there are multiple instances of options at any particular level, then the follow-
ing rules apply:

— If both keyword and conmand. keywor d exist in the set of defaults or
options files for this level, the command uses the latter, more specific,
definition.

— All values for software and targets options from all levels are included in

the resultingsoftware—selections-and-targetselections—for the-command.

— For options besides software and targets, the behavior, when multiple or
conflicting specifications are made, is undefined. This rule~applies to
options such as - s source where implementations may choose to aksign a
logical interpretation to multiple source specification;-OThe same rule
applies to options that are mutually exclusive.

4.1.5.4 Standard Input

4.1.5.5 Input Files

The sections describing the swpackage and‘swnodi fy utilities specifigs addi-
tional input files specific to those utilities.

4.1.5.6 Access and Concurrency Control

An implementation of this part.ef ISO/IEC 15068 shall allow a user to [create,
modify, delete, and access a catalog that describes a software object located where
it is permissible for that user to respectively create, modify, delete, and|access
files. Other authorization; authentication and concurrency control requirgements
and mechanisms are undefined within this part of ISO/IEC 15068. This part of
ISO/IEC 15068 doesprovide event definitions that an implementation can [use for
access and concurrency control errors.

If the user pfia utility does not have the proper authorization to run a |utility,
access a software_collection, or access software objects within that utility, the tar-
get may generate an event.

(SW_ERROR: SW_ACCESS_DENIED)

If<the concurrency control mechanism prevents simultaneous operation on a
software collection or software object, the target may generate an event.
(SW_ERROR: SW_CONFLICTING_SESSION_IN_PROGRESS)

If the command will proceed anyway, then the target may generate an event.
(SW_WARNING: SW_CONFLICTING_SESSION_IN_PROGRESS)

If the concurrency control mechanism fails for other reasons, the target may gen-
erate an event.
(SW_ERROR: SW_SOC_LOCK_FAILURE)
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4.1.5.7 Environment Variables

Environment variables are a feature of this part of ISO/IEC 15068 inherited from
POSIX.1 {2}. The following environment variables shall affect the execution of all
the utilities defined in this part of ISO/IEC 15068:

LANG This variable shall determine the locale to use for the

locale categories when both LC_ALL and the correspond-
ing environment variable (beginning with LC ) do not
specify a locale.

See 2.6 of POSIX.2 {3

LC ALL This variable shall determine the locale to be used jo over-

ride any values for locale categories specified-by the set-
tings of LANG or any environment variables beginning
with LC .

LC CTYPE This variable shall determine the- interpretaflion of

sequences of bytes of text data as characters (e.g.,[single-
versus multibyte characters i vvialues for vendor-flefined
attributes).

LC_MESSAGES This variable shall determiine the language in whigh mes-

sages should be written:

LC TIME This variable shall determine the format of| dates

TZ

4.1.6 External EffecCts

4.1.6.1 Contrdl Script Execution and Environment

(create_date and‘mod_date) when displayed by sw i st .

It should also’be used by all utilities when displaying
dates and times in stdout, stderr, and logging.

This vatiable shall determine the time zone for usg when
displaying dates and times.

The utilities defined in this part of ISO/IEC 15068 shall cause control filegs to be

interpreted according to the following rules:

(1)

If no value is set for the control_file.interpreter attribute, or if the value is
set to either the empty string or sh, the script shall be interpreted by the
POSIX.2 {3} shell.

)

®3)

IT the value of control _file.interpreter is set to a value other than the
empty string or sh, then the utility shall determine the availability of the
interpreter in an operating system dependent fashion equivalent to
searching PATH for an executable file with a filename equivalent to the
value of control_file.interpreter. If the interpreter is determined to be
available, the control file shall be interpreted using that interpreter.

If no interpreter is available, then a return code value of 1 (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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During the execution of each such control script, the following environment vari-
ables shall be defined for the environment of the control_script:

SW_CATALOG

The value of the installed_software.catalog attribute indicating the
location or identification of the catalog relative to the
SW_ROOT_DIRECTORY.

SW_CONTROL_DIRECTORY

The directory where the executing script is located.

This directory shall be readable from within control script execution

SW_CONTROL_TAG

SW_LOCATION

SW_PATH

SW_ROOT_DIRECTORY

SW_SESSION_OPTIONS

and shall be writable from commands within control scripts when the
request script is being executed. All control fil esyshall be
readable by any control script.

The tag of the script being executed.

This allows the control_script to tell what tag is being executefd when
the actual script path is defined for more than one tag.

The base directory where the product-or fileset will be install¢d or is
already installed.

This is the value of the locationattribute.

A PATH that, at least; contains all utilities defined by the
POSIX.2 {3}.

NOTE: POSIX.2 {3}, in7.8 and B.10.1, requires and defines the C function fonfstr ()
that obtains such a PATH.

The installed_software.path attribute of the installed software object
within“which the software containing this control_file shall be
installed.

This is the directory relative to which all operations with the script
shall be performed.

NOTE: For example, if this normally has a value of /, but if a proxy install is done
to a target directory / mt / t est /, this shall have the value of /mt/test|.

The pathname of a file containing the value of every option gdefined

72

for the software utility being executed, using the options syntax
described in 4.1.5.3.

The option syntax shall be restricted such that the command prefix
shall not be used, there shall be no spaces on either side of the =
(equal sign), and multiple valued options shall have the values
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

4 Software Administration Utilities


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

883
884
885
886
887
888
889

890
891
892
893
894

895
896
897

898

899

900
901
902

903

904
905
906
907

908

909
910
911
912

913
914
915

916
917

918
919
920

921

922

923
924

ISO/IEC 15068-2: 1999 (E)

PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995

SW_SESSION_OPTIONS is made available to r equest scripts,
the targets option shall contain a list of
software_col |l ecti on_specs for all targets specified for the
command. When the file pointed to by SW_SESSION_OPTIONS is
made available to other scripts, the targets option shall contain the
single sof tware_col | ecti on_spec for the targets on which the
script is being executed.

An implementation should ensure that each
sof tware_col | ecti on_spec contained in the value of the targets
option is the same between invocations of commands. This will help

SW_SOFTWARE_SPEC

4.1.6.1.1 Control Script Stdout and Stderr

ensure that any per-target information stored by the r equest script
can be located by the subsequent scripts.

The value of the fully qualified sof t war e_spec. identifying the
software object containing this control script.

See 4.1.4.1.1.

The scripts may send information, particularly about reasons for error conditions
to stdout and stderr. The utilities shall log stdout and stderr to the logfile of the

role executing the script.

4.1.6.1.2 Control Script Return Code

The scripts shall return with a return code of 0 (zero), 1, or 2. Additionally,|chec-
ki nstal |, checkrenove, confi~gur e, and unconfi gur e scripts may|return
with a return code of 3. The return codes 4 through 31 (inclusive) are reserved for
future use. The meaning of:these return codes is shown in the following tahle:

Table 4-2 - Script Return Codes

Return Code

Effect of Return Code Status

0 The script executed successfully. The utility will proceed | SW_NOT
normally.

1 The script had an error. The utility shall generate an error | SW_ERRQR
event and implement the error procedure defined for this
script type.

2 The script had a warning. The utility will generate a warn- | SW_WARNING
ing event and continue.

3 The script is forcing a deselection of this product or fileset. | SW NOT
The utility will generate a note and skip this product or
fileset during any further processing.

4-31 Reserved.

All scripts, with the exception of the r equest script, shall be non-interactive.

An implementation can define behaviors for additional script return codes. Any
such behavior is implementation defined.

Return codes with no behavior defined by either this part of 1ISO/IEC 15068 or the
implementation should be treated using the behavior associated with return code
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4.1.6.2 Asynchronous Events

The following are the set of events generated by the utilities defined in this part of
ISO/IEC 15068. These events are generated during the course of a execution of a
utility. See 4.1.6.5.

The event codes and their numeric values are listed in Table 4-4 through Table 4-
7, inclusive.

NOTE: Not all events are generated by each utility For example events related to script execu-

tion only apply to swi nstal |, swask, swrenove and sweri fy. The specific events)ggnerated
by each utility are defined in the appropriate subclause for that utility.

Each event generated also has a severity status associated with |it. The event
status that can occur for each event is also listed. Event status-also has a numeric
value, as described in Table 4-3, Table 4-4, Table 4-5, Table 4:6;,and Table #-7. In
addition, all numeric values between 0 and 255 (inclusive) are reserved, either for
use in this part of ISO/IEC 15068 (as described in the accompanying tables) or for
use in future revisions of this part of ISO/IEC 15068.

Table 4-3 - Event‘Status

Status Effeect\of Event Value

SW_NOTE The operation continuesnormally 0

SW_ERROR implementation-defined” error handling procedure is 1
invoked

SW_WARNING The operation continues normally 2

A command shall not have‘an exit code of zero if any SW ERROR event og¢curred
during the course of a cammand.

The descriptions in:the following tables describe the conditions that lead|to this
event, and the set_of possible event status values for the event. The tables also
include “Manager infg’ and “Target info’, describing the additional information
that may be-logged for manager and target role event logging, respectively. See
4.1.6.5.

Table4-4'lists general source and target role events. The way in which gome of
theseyevents are generated (if at all) may be different for different implegmenta-
tions. Table 4-5 lists the source and target role events related to initializatjon of a

session and ending a session. The way in which some of these events afe gen-
erated (if at nll) may he different for different imlnlpmpnf::n‘innc Table 4-6 lists the

source and target role events related to the analysis phase of the commands.
Some of these are also related to the execution phase of the commands. Table 4-7
lists the target role events related to the execution phase.

4.1.6.3 Stdout

Events with a status of SW NOTE 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 SW_ILLEGAL_STATE_TRANSITION | SW_ERROR The manager is requesting a 1
969 phase out of order. Manager info:
970 target. Target info: current
971 phase.
972 SW_BAD_SESSION_CONTEXT SW_ERROR The manager has contacted the 2
973 wrong target, or this is not a valid
974 manager for  this  session.
975 Manager info: target. rarget Info.
976 information about the initiator:
977 SW_ILLEGAL_OPTION SW_ERROR An illegal or unrecognized ‘sption 3
978 was sent. Manager info: target,
979 number of options. . Target info:
980 option names and values.
981 SW_ACCESS_DENIED SW_ERROR The user has insufficient privilege 4
982 to perform thé. requested opera-
983 tion. Mandger info: target. Tar-
984 get info;Sdnformation about the
985 initiator)
986 SW_MEMORY_ERROR SW_ERROR The_-target role had a memory 5
987 allocation error (e.g., out of swap).
988 Manager info: target. Target info:
989 reasons for error.
990 SW_RESOURCE_ERROR SW_ERROR The target role had a resource 6
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.
996 SW_INTERNAL_ERROR SW_ERROR The target role had an internal 7
997 implementation error. Manager
998 info: target. Target info: reasons
999 for error.
100 SW_IO_ERROR SW_ERROR An 1/O error occurred while per- 8
1001 forming this command. Manager
1002 info: target. Target info: reasons
1008 for error.
1004  writing.of.any target role events to stdout is undefined.
1005 4:1.674 Stderr
100 If any events with a status of SW ERROR or SW WARNI NG occur on a targgt role,
1007 this information shall be communicated to the management role. In addi ion, at

1008 least a single message for that target shall, if permitted by the value verbose, be
1009  directed to the stderr of the management role. Nothing is written to stderr if ver-
1010  bose=0 (zero).

1011 The sending of any additional messages to stderr of the management role is
1012 undefined.

1013 See 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 |SW_AGENT_INITIALIZATION_FAILED SW_ERROR [|Failed to initialize a target ses{ 10
1018 sion. Manager info: target.
1019 Target info: reasons for error.

1020 |SW_SERVICE_NOT_AVAILABLE SW_ERROR [The target role is not accepting 11
1021 new requests. Manager info:
1022 target. Target info: reasons for
1023 error.

1024 SW_OTHER_SESSIONS_IN_PROGRESS SW_WARNINGThere are other sessions in pro-4 12
102% gress that may affect’/| the
102 results of this |, ‘edmmand.
1027 Manager info: target, number
102 of sessions. Target info: infor-
1029 mation aboutjether sessiong.

103 SW_SESSION_BEGINS SW_NOTE The command begins on |the 28
1031 target. "Manager info: tafget.
1032 Targét jinfo: information about
1038 thédnitiator of the command.

1034 |SW_SESSION_ENDS SW_NOTE The command ends on the ftar{ 29
103% SW_WARNINGgGet successfully, with warninpgs,

103 SW_ERROR™ or with errors. Manager i{nfo:
1037 target. Target info: none.

103 SW_CONNECTION_LIMIT_EXCEEDED SWA-ERROR [The limit of source or targett 30
1039 role sessions on this host|has
104 already been reached.
1041 Manager info: target, nurrber
1042 of  sessions. Target nfo:
1048 number of sessions, limit.

1044 SW_SOC_DOES NOT_EXIST SW_ERROR [The requested target or soprcel 31
104% software collections does | not
104 exist. Manager info: target.
1047 Target info: reasons for errgr.

104 SW_SOC_IS_CORRUPT SW_ERROR [The software_collection exjsts,| 32
1049 but the information is corrupt.

105 Manager info: target. Target
1051 info: reasons for error.

1052 SW_SOC_CREATED SW_NOTE The target software_collection| 34
1058 did not previously exist |and
1054 was created. Manager info:
105% target. Target info: none.

105 SW_CONFLICTING_SESSION_IN_PROGRESSSW_ERROR A conflicting session is in pro{ 35
1057 SW_WARNINGgress that will prevent |[this
105 operation (error), or causq its
1059 results to possibly be invalid
1060 (warning). Manager info: tar-
1061 get. Target info: information
1062 about other sessions.

1063 SW_SOC_LOCK_FAILURE SW_ERROR cannot set the proper access 36
1064 control to this source or target.
1065 Manager info: target. Target
1066 info: reasons for error.

76
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Table 4-5 - Session Events (concluded)

Event Code Event Status Description Value
SW_SOC_IS_READ_ONLY SW_ERROR The software_collection is a read| 37
SW_NOTE only source for a read source or

target (note), or is a target to be
modified (error). Manager info:
target. Target info: none.

SW_SOC_IS_REMOTE SW_ERROR The software_collection is on a| 38
SW_NOTE remote file system. (Whether

107
107
1079

108
1081
1082
1088
1084

108%
108
108y

108
1089
109
1091
1092

1098
1094
109%
109

1097
109
1099
110

1104
1102
1108
1104
110%

110
110y
1108
1109
111

1111

Note or error 15 _Implementatio
defined). Manager info: target
Target info: none.
SW_SOC_INCORRECT_MEDIA_TYPE|SW_ERROR The distribution is an-‘incorrect| 39
type for the command (eld., a tapq
for swrenove). (Manager info
target. Target,info. reasons fo
error.

SW_SOC_IS_SERIAL SW_NOTE The distribfution has a serial for{| 40
mat (e.g5¢a tape). Manager info
target~Target info: none.
SW_SOC_INCORRECT_TYPE SW_ERROR The~software_collection is of th¢| 41
wrong type (distribution o
installed_software) for the opera
tion. Manager info: target. Tar
get info: target type.

SW_CANNOT_OPEN_LOGFILE SW_ERROR Cannot open logfile to log the| 42
software_collection events
Manager info: target. Target info
reasons for error.

SW_SOC_AMBIGUOUS TYPE SW_ERROR The software collection is inade 49
quately specified for the opera
tion. Manager info: target. Tar
get info: reason for error

SW_TERMINATION_DELAYED SW_NOTE The target role is currently| 50
analyzing or executing a com
mand and will terminate the ses
sion once completed. Manage
info: target. Target info: none.

SW_CANNOT, INITIATE_REBOOT SW_WARNING | The target role failed to initiat¢| 51
the reboot operation of an instal
command and requires manua
reboot. Manager info: target
Target info: reasons for error.

4.1.6.5 Logging

1112
1113

1114

1115
1116
1117

The management role and target role each log events. The way in which logging
is implemented, including the location of the logfiles, is implementation defined.

Which messages, if any, are placed in the source role logfile is undefined.

All implementations shall support the values 0 (zero), 1 (one) and 2. |If
loglevel=0, nothing shall be written to log files. The target role shall log all
events, 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 SW_ANALYSIS BEGINS SW_NOTE The analysis phase begins on the 52
1122 target. Manager info: target.
1123 Target info: none.
1124 SW_ANALYSIS_ENDS SW_NOTE The analysis phase ends on the 53
1125 SW_WARNING | target. The analysis may have
1126 SW_ERROR succeeded, had warnings, and/or
1127 errors. Manager info: target.
112 Target Info. none.
1129 SW_EXREQUISITE_EXCLUDE SW_NOTE One or more filesets were 56
113 excluded automatically as-)the
1131 software identified as exrequisites
1132 was also specified to be selected.
1138 Manager info: target,~-number of
1134 filesets. Target info:
113% sof t war e_specs
113 SW_CHECK_SCRIPT_EXCLUDE SW_NOTE One or more checkinstall or 57
1137 checkremboye scripts have caused
113 the software to be unselected and
1139 excladed from further processs-
114 ing. Manager info: target,
1141 number of filesets. Target info:
1149 software_specs
1148 SW_CONFIGURE_EXCLUDE SW_NOTE One or more configure or 58
1144 unconfigure scripts have caused
114% the software to be unselected and
114 excluded from further processs-
1147 ing. Manager info: target,
114 number of filesets. Target info:
1149 sof t war e_specs
115 SW_SELECTION_IS_CORRUPT SW_ERROR The software selection was found, 59
1151 but its state was corrupt or
1152 transi ent. Manager info: tar-
1158 get, number of selections Target
1154 info: sof twar e_specs
115% SW_SOURCE_AGCESS_ERROR SW_ERROR Failure contacting or retrieving 60
115 information from the source.
1157 Manager info: target. Target info:
115 reasons for error.
1159 SW_SOURCE_NOT_FIRST_MEDIA | SW_ERROR The source does not have a media 61
116 number of 1 (needed for retrieval
1161 of the | NDEX). Manager info: tar-
1162 get, current media number. Tar-
1168 get info: current media number.

1164  negative integers, an increase in loglevel shall not decrease the information logged
1165  for a given role. All other behavior regarding logging is undefined.

1166  See loglevel in 4.1.5.2.
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Value

62

63

64

65

66

67

68

1167 Table 4-6 - Analysis Phase Events (continued)

1168

1169 Event Code Event Status Description

1170  |SW_SELECTION_NOT_FOUND SW_ERROR One or more software selections
1171 SW_NOTE 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 sof t war e_specs

1176 SW_SELECTION_NOT_FOUND_RELATEDSW_ERROR ©One or more software selections
117 SW_NOTE cannot be found as specitied, but
117 another version exists. This-is|an
1179 error for install or copyj-other-
118 wise, a note. Manager ‘info: tar-
1181 get, number of selections. Tarpet
118% info: sof t war e~specs

1188 SW_SELECTION_NOT_FOUND_AMBIG |SW_ERROR (©One or more 'software selectipns
1184 cannot be unambiguously deter-
118% mined. (Manager info: target,
118 number of selections. Target info:
118y sof-t'\war e_specs

118 SW_FILESYSTEMS_NOT_MOUNTED SW_ERROR ©One“or more file systems on the
1189 SW_WARNINGttarget are not mounted. Manager
119 info: target, number of file gys-
1191 tems. Target info: file system
1199 names.

1198 SW_FILESYSTEMS_MORE_MOUNTED [SWL WARNINGIOne or more file systems mounged
1194 are not in file system talle.
119% Manager info: target, number| off
119 file systems. Target info: file gys-
1197 tem names.

119 SW_HIGHER_REVISION_INSTALLED SW_ERROR One or more filesets have a higher|
1199 SW_WARNINGIrevision already installed.
120 Whether error or warning is cpn-
1201 trolled by allow_downdate optipn.
1202 Manager info: target, number| off
1208 filesets. Target info:
1204 sof t war e_specs

1205 SW_NEW_MULTIPLE_VERSION SW_ERROR ©One or more products wolld
120 SW_NOTE create a new version in an instal-
1207 lation. Whether error or warnjng
1208 is controlled byl
1209 allow_multiple_versions  optipn.
121 Manager info: target, number| of
1211 products. Target info:
1219 sof t war e_specs

1213 4.1.7 Extended Description

1214  See the individual utility descriptions for the complete extended descriptions of
1215 each task. This subclause lists the steps common to the utilities.

1216  There are three phases in the utilities as follows. Targets may be processed in any
1217 order or in parallel.

(1) Selection phase —

The user specifications are resolved, including source, target, and

4.1 Common Definitions for Utilities
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Value

1218 Table 4-6 - Analysis Phase Events (continued)

1219

1220 Event Code Event Status Description

1221 SW_EXISTING_MULTIPLE_VERSION|SW_ERROR The command is operating on an
1222 SW_WARNING |existing multiple version of one or
1223 SW_NOTE 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.
122 ?v'ioulaym tnfo: talyct, ntmber—o
1229 products. Target info
123 sof t war e_specs

1231 SW_DEPENDENCY_NOT_MET SW_ERROR One or more dependencies ‘cannof
1239 SW_WARNING |be met. Whether error lor warn
1238 ing is controlled by
1234 enforce_dependencies option
123% Manager infoy target, number o
123 filesets. Target info
1237 sof t war’e “specs,

123 dependency_specs

1239 SW_NOT_COMPATIBLE SW_ERROR One or’more products are incom
124 SW_WARNING |patible for this target. Whethe
1241 €rror or warning is controlled by
1249 allow_incompatible option
1248 Manager info: target, number o
1244 products. Target info
124% sof t war e_specs

124 SW_CHECK_SCRIPT_WARNING SW WARNING|One or more checkinstall
1247 checkremove or veri fy scriptg
124 had a warning. Manager info
1249 target, number of filesets. Targe
125 info: sof t war e_specs

1251 SW_CHECK_SCRIPT_ERRQR SW_ERROR One or more checkinstall
1252 checkremove or veri fy scriptg
1258 failed. Manager info: target
1254 number of filesets. Target info
125% sof t war e_specs

125 SW_DSA_INTOSMINFREE SW_ERROR Disk space analysis is over thg
1257 SW_WARNING |minimum free limit, but not thd
125 overall limit on the target
1259 Whether error or warning is con
126 trolled by enforce_dsa option
1261 Manager info: target, number o
1262 file systems. Target info: file sys
1268 tem names, amount over the
1264 minimum free.

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 —

69

70

71

72

73

74

The actual operations on the software objects take place

80

4 Software Administration Utilities



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

ISO/IEC 15068-2: 1999 (E)

PART 2: SOFTWARE ADMINISTRATION IEEE Std 1387.2-1995
1270 Table 4-6 - Analysis Phase Events (continued)
1271
1272 Event Code Event Status Description Value
1273 SW_DSA_OVER_LIMIT SW_ERROR Disk space analysis is over the| 75
1274 SW_WARNING | 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.
128 SW_DSA_FAICED_TU_RUN SW_ERROR DisK space analysis had an inter-] 76
1281 SW_WARNING | nal error and failed to run.
1289 Whether error or warning i§Jcon-
1288 trolled by enforce_dsa. . option.
1284 Manager info: target, number of
128% filesets. Target info:
128 sof t war e_specs
1287 SW_SAME_REVISION_INSTALLED | SW_NOTE One or more Nilesets have the| 77
128 same revisiogh and are being rein-
1289 stalled hecause reinstall =true or
129 recopy=true. Manager info: tar-
1291 get,~number of filesets. Target
1299 info:~sof t war e_specs
1298 SW_ALREADY_CONFIGURED SW_NOTE One or more filesets are already| 78
1294 configured Whether they are
129% reconfigured is controlled by
129 reconfigure option. Manager info:
1297 target, number of filesets. Target
129 info: sof t war e_specs
1299 SW_SKIPPED_PRODUCT_ERROR | SW.NOTE One or more filesets will be| 79
130 skipped because of another error
1301 within their product. (Error han-
1302 dling is implementation defined).
1308 Manager info: target, number of
1304 filesets. Target info:
130% sof t war e_specs
130 SW_SKIPPED_GLOBAL ERROR SW_NOTE One or more filesets will be| 80
1307 skipped because of a global error
1308 (such as disk space analysis
1309 failure) within the analyze phase.
131 (Error handling is implementa-
1311 tion defined). Manager info: tar-
1312 get, number of filesets. Target
1318 info: sof twar e_specs
1314 SW_FILE_IS REMOTE SW_WARNING | One or more files would be| 81
131% SW_NOTE created or removed on a remote
131 file system. (Policy for loading
1317 remote files is implementation
1318 defined). Manager info: target,
1319 number of files. Target info: file
1320 paths.

1321 When a utility initiates a session on a target, generate an event.
1322 (SW_NOTE: SW_SESSION_BEGINS)

When the session completes, generate an event.
(SW_NOTE: SW_SESSION_ENDS)

4.1 Common Definitions for Utilities 81


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

1323

1324
1325

1326
1327
1328
1329
1330
1331

1332

ISO/IEC 15068-2: 1999 (E)

IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

Table 4-6 - Analysis Phase Events (concluded)

Event Code Event Status

Description

Value

SW_FILE_IS_ READ_ONLY SW_WARNING

SW_FILE_NOT_REMOVABLE SW_WARNING

One or more files will not be
attempted to be created or
removed on a read only file sys-
tem. Manager info: target,
number of files. Target info: file
paths.

One or more files could not be

82

83

133§
1334
133%
133

133Y
133
1339
134

134}
1342
134
134

134%
134
134y
134
1349

135
135}
1352
135
135
135%

P>

P>

135

1357
135

1359

136

1361
1362
136

SW_FILE_WARNING SW_WARNING

SW_FILE_ERROR SW_ERROR

SW_NOT_LOCATABLE SW_WARNING
SW_ERROR

SW_SAME_REVISION_SKIPPED | SW_NQTE

TEMOVEd (€.0., TeXt busy, or nomn-
empty directories). Manager info:
target, number of files. Target
info: file paths.

One or more files had warnings in
analysis or executioh.'” Manager
info: target, number 'of files. Tar-
get info: file paths.

One or moré€ files had errors in
analysis 01/ execution. Manager
info: target, number of files. Tar-
get infa:-file paths.

Acdfileset is not locatable. Con-
trolled by the enforce_locatable
option. Manager info: target,
number of filesets. Target info:
sof t war e_specs

One or more filesets have the
same revision and are being
skipped because reinstall =false
or recopy=false. Manager info:
target, number of filesets. Target
info: sof twar e_specs

84

85

86

87

4.1.7.1 Selection Phase

This subclause summarizes the common tasks in the selection phase. Errgrs and

warnings are listed along with the tasks.

4.1.7.1.1 Starting a Session

On invocation, each command processes options as defined in 4.1.5.3.1.

The* command shall exit if the user does not have appropriate privilege.
implementation of the security scheme is unspecified within this part of I

Since
SO/IEC

1364
1365

1366
1367
1368
1369
1370

15068, nlnprnlnri.qfn pri\/ilpgp is imlnlnmpnf::n‘inn defined. _An imlnlpmnm‘r-n‘i

DN may

generate the following events at any point in the execution of the command if they

are applicable to that implementation:

(SW_ERROR: SW_ACCESS_DENIED)
(SW_ERROR: SW_ILLEGAL_OPTION)
(SW_ERROR: SW_MEMORY_ERROR)
(SW_ERROR: SW_RESOURCE_ERROR)
(SW_ERROR: SW_INTERNAL_ERROR)

(SW_ERROR: SW_TERMINATION_DELAYED)

(SW_ERROR: SW_IO_ERROR)

82
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1371

1372
1373
1374

1375
1376

1377
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1379
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Table 4-7 — Execution Phase Events

Event Code

Event Status

Description

Value

SW_EXECUTION_BEGINS

SW_EXECUTION_ENDS

SW_SELECTION_SKIPPED_IN_ANALYSIS

SW_NOTE

SW_NOTE
SW_WARNING
SW_ERROR

SW_NOTE

target. Manager info:

Target info: none.
target. Manager info:
Target info: none.

One or more selections will not

The execution phase begins on the
target,

The execution phase ends on the
target,

be

1381
1382
1388
1384
138%

138
138¢
138
1389
139

1391
1392
1398
1394
139%
139

1397
139
1399
140
1401
1402
1408

1404
140%
140
1407
1408

1409
141
1411
1412
1418
1414

141%

SW_SELECTION_NOT_ANALYZED

SW_WRONG_MEDIA_SET

SW_NEED_MEDIA_CHANGE

SW_CURRENT_MEDIA

SW_PRE_SCRIPT.'WARNING

SW_ERROR

SW_ERROR

SW-.NOTE

SW_NOTE

SW_WARNING

included for execution beca
they were determined (to
skipped in analysis. , ‘Mana
info: target, number,-of* filesd
Target info: sof t warl€é_specgd
One or more sdftware selecti
were found;> but were
analyzed. Manager info: targ
number (of) filesets. Target i
sof tware_specs
Thé™source media current be
Gsed is not the same as that u
for analysis.
get. Target info: informat
about current media and neeq
media.

The target needs the next med
(Interactive support for me
change is implementat|
defined). Manager info: targ
needed media sequence numi
Target info: needed me
sequence number.

Mhe current media seque
number for the target Mana
info:  target, current me
sequence number. Target irf
current media sequence numbe|

One or more preinsta
prerenove, unpreinstall,
fix scripts had a warni
Manager info: target, number
scripts. Target in
sof t war e_spec, script tag

Iise

be
er
ts.

ns
not]
et,
fo:

ng
ed

Manager info: tar-

on
ed

ia.
Hia|
on
et,
er.
Hial

hce
e
Hia|
fo:

88

89

90

91

92

93

94

95

4.1.7.1.2 Specifying Targets

1416
1417
1418

1419
1420
1421

A target is specified using the syntax in 4.1.4.2. Each target shall pass the follow-

ing validation checks.

implementation-defined error handling procedure.

If any of these checks fail, the command shall invoke the

— If the target role was unable to initialize the session on the target host, gen-

erate an event.

(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_PRE_SCRIPT_ERROR SW_WARNING | One or more preinstall, 96
1426 SW_ERROR prerenove, unpreinstall, or

1427 fi x scripts failed. Manager info:

1428 target, number of scripts. Target

1429 info: sof t war e_spec, script tag

1430 SW_FILESET_WARNING SW_WARNING | One or more filesets had a warn- 97
1431 ing. Manager info: target,

1437 number_of_TIlesets.  Target info.

1438 sof t war e_specs

1434 SW_FILESET_ERROR SW_ERROR One or more filesets had an error. 98
143% Manager info: target, number of

143 filesets. Target info:

1437 sof t war e_specs

143 SW_POST_SCRIPT_WARNING | SW_WARNING | Oneor more posti/mstall, pos- 99
1439 trenmove, or unpostinstall

144 scripts had a(warning. Manager

1441 info: target,mumber of filesets.

1449 Target infe), 'sof t war e_specs

1443 SW_POST_SCRIPT_ERROR SW_WARNING | Oneof.more posti nstal |, pos- 100
1444 SW_ERROR tremove, or unpostinstall

144% sctipts failed. Manager info: tar-

144 get, number of filesets. Target

1447 info: sof t war e_specs

144 SW_POSTKERNEL_WARNING | SW_WARNIG | The postkernel kernel build 101
1449 script had a warning. Manager

145 info: target. Target info: reasons

1451 for error.

1459 SW_POSTKERNEL_ERROR SW. ERROR The kernel failed to build. 102
1458 Manager info: target. Target info:

1454 reasons for error.

145% SW_CONFIGURE_WARNING SW_WARNING | One or more configure or 103
145 unconfigure scripts had a

1457 warning. Manager info: target,

145 number of scripts. Target info:

1459 sof t war e_specs, script tag

146 (SW_ERROR: SW_ACCESS DENIED)

146} —Except for swi nstal |, sweopy, and swpackage, if the target dpes not
1469 exist on a host, generate an event.

1468 (SW_ERROR: SW_SOC_DOES NOT_EXIST)

1464 — For swi nst al | , swcopy, and swpackage, if the target directory dpes 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 - r or - d 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_CONFIGURE_ERROR SW_WARNING | One or more configure or| 104
1475 SW_ERROR unconfigure scripts failed.

1476 Manager info: target, number of

1477 scripts. Target info:

1478 sof t war e_specs, script tags

1479 SW_DATABASE_UPDATE_ERROR | SW_ERROR An update to the catalog informa- | 105
1480 tion for installed_software or dis-

148 Tributions tailed. ™Manager inio:

148% target. Target info: reasonsfor

1488 error.

1484 SW_REQUEST_WARNING SW_WARNING | One or more r equest scriptshad| 106
148% a warning. Manager” info:

148 sof t war e_specs

148y SW_REQUEST_ERROR SW_ERROR One or more regquest scripts| 107
148 failed. Manager info:

1489 sof t war e_Specs

149 SW_COMPRESSION_FAILURE SW_ERROR A file could not be compressed or | 112
1491 uncompressed. Manager info:

1499 targét, Target info: filepath.

1498 SW_FILE_NOT_FOUND SW_ERROR File is missing from the source or | 113
1494 target software_collection.

149% Manager info: target, number of

149 files. Target info: file path.

1497 SW_FILESET_BEGINS SW_NOTE The execution phase of a fileset| 117
149 begins. Manager info: target.

1499 Target info: sof t war e_spec

150 SW_CONTROL_SCRIPT_BEGINS | SW- NOTE The execution of a control script| 118
1501 begins. Manager info: target.

1502 Target info: software_spec,

1508 control script tag

1504 SW_FILE_BEGINS SW_NOTE The execution phase of file begins. | 119
150% Manager info: target. Target info:

150 file path.

150 — If both<adistribution object and an installed_software object exist|at the
1508 location specified in the target, and neither the -d nor the -r option is
1509 specified, generate an event.

151 (SW_ERROR: SW_SOC_AMBIGUOUS TYPE)

1511 = If the target is a serial distribution, generate an event.

151% (SW_NOTE: SW_SOC _IS_SERIAL)

151 ; hall be
1514 overwritten by default. If the command is swrenove, swrodi fy, or
1515 sweri fy, 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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— If the operation needs to modify the target, and it is on a read-only m
file system, generate an event.
(SW_ERROR: SW_SOC_IS_READ_ONLY)

edia or

— An implementation may generate the following events, if they are applica-

ble to that implementation, when validating a target:
(SW_ERROR: SW_SERVICE_NOT_AVAILABLE)
(SW_WARNING: SW_OTHER_SESSIONS_IN_PROGRESS)
(SW_ERROR: SW_CONNECTION_LIMIT_EXCEEDED)
(SW_NOTE: SW_SOC_IS_REMOTE)

(SW_ERROR: SW_FILESYSTEMS_NOT_MOUNTED)

153

153}

1532
153
153

>

153%
153

1537y

153
1539

154
1541
1542

1548
154
154%
154

E=

154y
154
1549

155

1551

1552
1558

(SW_ERROR: SW_FILESYSTEMS_MORE_MOUNTED)
4.1.7.1.3 Specifying the Source

This subclause only applies to swecopy and swi nstall. The-source ¢
software organized in the software packaging layout. A targét can be sj
using the syntax in 4.1.4.2.

If source is specified, then it is resolved in the context of\the management

source is not specified, then a default value is suppliedas defined in 4.1.5.3.11.

A source shall satisfy the following validation checks:

— If the source does not exist or if it cannot be accessed, generate an ev
(SW_ERROR: SW_SOURCE_ACCESS. ERROR)

— If administrative access is denied by the source role for that sourg
erate an event.
(SW_ERROR: SW_ACCESS_(MDENIED)

— Obtain information on what software is available from the source.
information cannot be retrieved, or if an problem occurs while proces
generate an event.

(SW_ERROR: SW SOURCE_ACCESS_ERROR)

— If the sourceisa serial medium, and the media.sequence_number i
generate an event.
(SW_ERROR: SW_SOURCE_NOT_FIRST_MEDIA)

NOTE:; Only the first medium has the catalog information on it.

4.1.7.3¥.4 Software Selections

Software selections can be specified on the command line or in an input fil

bntains
pecified

role. If

If the
sing it,

not 1,

P using

the syntax in 4.1.4.1.

1554

1555
1556
1557

1558

4.1.7.2 Analysis Phase

This subclause summarizes the common operations and events in the analysis
phase. The analysis phase occurs before the execution phase, and involves execut-

ing checks to determine whether or not the execution should be attempted.

When the analysis phase begins, generate an event.
(SW_NOTE: SW_ANALYSIS BEGINS)
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To begin the analysis phase, the management role (the host on which the utility
was invoked) communicates the selection information to each target in the target
list. The target role accesses the source (for swi nstall or swcopy) or target
(for other utilities) to get the product catalog information for the software selec-
tions. The product catalog information includes control script information in the
control_files attribute of filesets within each product.

— An implementation may generate any of the following events, if they are
applicable to that implementation, when attempting the analysis or execu-
tion phase.

(SW_ERROR: SW_AGENT_INITIALIZATION_FAILED)

1569
157

1571
1572

1578
1574
157%
157

1577
157
1579

158
1581
1582

1588
1584
158%
158
158y

158
1589
159

1591

1592
1598

159

(SW_ERROR: SW_ILLEGAL_STATE_TRANSITION)
(SW_ERROR: SW_BAD_SESSION_CONTEXT)

— If the target role cannot access the source, generate an event:
(SW_ERROR: SW_SOURCE_ACCESS_ERROR)

— If an implementation supports access control for particular operatipns for
particular software objects, and if access is denied for“any software|object,
generate an event.

(SW_ERROR: SW_ACCESS_DENIED)

— If a fileset has an error for which there is neta more specific event defined,
generate the generic event.
(SW_ERROR: SW_FILESET_ERROR)

— If a fileset has a warning for which there is not a more specifi¢ event
defined, generate the generic event.
(SW_WARNING: SW_FILESET"WARNING)

— An implementation may generate the following events as applicablg to the
error handling procedures for that implementation:
(SW_NOTE: SW_SKIPPED_PRODUCT_ERROR)
(SW_NOTE: SW_SKIPPED_GLOBAL_ERROR)
(SW_WARNING:SW_FILE_IS READ_ONLY)

See each utility séction for the analysis operations specific to each utility.[ When
the analysis phase ends, generate an event.
(SW_NOTESW_ANALYSIS_ENDS)

4.1.7.35Execution Phase

This-subclause summarizes the common operations and events in the exgcution
phase.

1595

1596
1597

1598
1599

1600

\When the execution phncn hnginc, gnnnrnfn an event

(SW_NOTE: SW_EXECUTION_BEGINS)

The execution phase proceeds through the steps defined for each utility. The fol-
lowing events are common to all utilities:

— When the execution phase executes a script, generate an event.
(SW_NOTE: SW_CONTROL_SCRIPT_BEGINS)

— 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)

161 — It a fileset has a warning tfor which there IS not a more specHI¢ event
1611 defined, generate the generic event.

1613 (SW_WARNING: SW_FILESET_WARNING)

1618 — For swinstall and swcopy from a distribution that.spans multiple
1614 media, an implementation may generate the followingCevents to |convey
161% needed media change information. An implementation may, but need not,
161 provide such support for other utilities.

1617 (SW_ERROR: SW_WRONG_MEDIA_SET)

161 (SW_NOTE: SW_NEED_MEDIA_CHANGE)

1619 (SW_NOTE: SW_CURRENT_MEDIA)

162 — An implementation may generate the following events for software that will
162} not be executed due to analysis resultsifor that software.

162 (SW_NOTE: SW_SELECTION_SKIPPED_IN_ANALYSIS)

1628 (SW_ERROR: SW_SELECTION:NOT_ANALYZED)

1624  See each utility section for the execution operations specific to each utility.| When
1625  the execution phase completes, generate an event.

162 (SW_NOTE: SW_EXECUTIONIENDS)

1621  4.1.7.3.1 Fileset State Transitions

162 A conforming implementation shall maintain the state attribute of each fileset to
1629 identify the condition and validity of that package. A conforming implemeptation
163 shall use thesetwand only these states as valid values of the fileset.state attrifpute.
1631 confi gured Indicates the fileset in an installed_software object has
163p been configured.

163 This state applies to filesets in installed_software
1634 objects.

163% install ed Indicates that the specified fileset has been installed
163 successfully.

1637 corrupt 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 swi n-
1641 stall, swcopy, or swenobve utilities. Other
1642 implementation-defined methods may also exist for

transitioning from this state.
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1643
1644

1645
1646

1647
1648
1649
1650
1651

65— separatelyremovedwith-the swapdify ytility—

165
165

165%

165
165

165

165
166
166

1662

166
166

166%

166
166
166
166

167
167

1672

167

167

167%

167

J
.

D

>
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4.1.8 Exit Status
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This state applies to filesets in distributions and

installed_software objects.

This state indicates that the files for the fileset has been

removed but the information remains.

The default behavior when removing softwar

e with

swrenove is to also remove its information (metadata)
from the catalog. An implementation may define a

means for removing software, while maintaini
catalog information. The catalog information

This state applies to filesets in distribution
installed_software objects.

ng the
can be

s and

Indicates the fileset is present in thehdistributipn and

may be operated on (copied, installed, etc.) us
appropriate utilities.

This state applies to filesets in‘adistribution.

Indicates that the fileset/is\currently being acte
by one of the utilities that modify software file
the state of the software'is not well defined.

This state should-be replaced by another before t
ity completes) The presence of this state
software_collection when no utility is running in
that a utility was previously interrupted (power
kill, ete)~and was not able to record a final state
tion into the software_collection catalog. In suc
themplementation-defined recovery procedures
used to restore the product to a another state.

This state applies to filesets in distribution
installed_software objects.

The utility shall return one of the following exit codes:

Table 4-8 — Return Codes

ng the

d upon
s, thus

ne util-
in the
dicates
failure,
indica-
h case,
can be

s and

Peafiriti
T DT croTt

1677
1678
1679

1680
1681

The utility was successful on all targets
The utility failed on all targets
The utility failed on some targets

The exit status for the swpackage utility is different since it is not a distributed

utility.
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1682 4.1.9 Consequences of Errors

1683  Utilities can operate on multiple software objects contained in multiple targets.
1684  Whether an error impacts a particular software object, all software objects in the
1685 target, or all targets, is implementation defined. One exception to this is the
1686 Minimum error recovery procedure described in 4.5.7.3.8 that describes fileset
1687  level recovery during install.

1688 4.1.9.1 Error Conditions

168 The conditions leading to errors are described in 4.1.6.2 and 4.1.7

1699 4.2 swask — Ask for user responses

1691 4.2.1 Synopsis

1692 swask [-c catalog] [-f file][-s source] [-t targetfile] [- x option=value]
1698 [- X options_file] [software_selections] [@. targets]

1694 4.2.2 Description

1695 The swask utility runs the interactive.software r equest scripts for the s¢ftware
169 objects selected. These scripts storethe responses to the r esponse files for later
169 use by the swi nstal | and swconfi g utilities.

169 The swi nstall and swconfjg'can also run the interactive r equest |[scripts
1699  directly.

170 4.2.3 Options

1700  The swask utility*supports the following options. Where there is no description,
170 the description‘in 4.1 applies.

1708 - ¢ catalog

1704 Specifies the pathname to an exported catalog structure, below which
170% the response files created by the r equest scripts are stored for
170 later use.

170} If the - ¢ catalog option is omitted, the utility shall use the|source
g 7 catalog, <distribution.path>/ cat al og, as the directory in which to
1709 store the response files. Hence, these r esponse files will be the
1710 ones available for use by the control scripts executed by swi nstal | .
1711 -f file

1712 -'S source
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1717
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-t targetfile
- X option=value

- X options_file

4.2.4 Operands

The swask utility supports the software_selections operand described in 4.1.

Specifying values for the targets operand does not imply operations on the target

172
172}

1722

1728

1724

172%
172

172y

172

1729

173

173}

1732

1738

1734

173%

173

173L

oo T ey aroreo-atre ot

file made available to the request script via the SW_SESSION_OPTIONS
environment variable. See 4.1.6.1.

role—The-values-are clmnl\/ Wiitten-as-a-Hst-of-targetsfor-the-targets—eption in the
P4 LR I L

4.2.5 External Influences

See 4.1 for descriptions of external influences common to allhutilities.

4.2.5.1 Extended Options

The swask utility supports the following extended-options. The descriptiof in 4.1
applies.

autoselect_dependencies =true

distribution_source_directory =implementation_defined_value
distribution_source_serial =implementation_defined_value
logfile=implementation_defined_value

loglevel=1

ask=true

software

verbose=1

4.2.6 External Effects

See(4)1.

4.2.7 Extended Description

1738
1739

1740

1741

See 4.1 for general information. There are two phases in the swask utility, as fol-
lows:

(1) Selection phase

(2) Execution phase

4.2 swask — Ask for user responses 91


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

1742

1743
1744
1745
1746

1747
1748
1749
1750

ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

4.2.7.1 Selection Phase

The software selections apply to the software available from the distribution
source if the - s option was specified. Otherwise, the software selections apply to
software that has been already installed on the targets. Each specified selection is
added to the selection list after it passes the following checks:

— If the - s option is specified and the selection is not available from the
source, generate an event. If the - s option is not specified and the selection
is not available from the target, generate an event.

(SW_ERROR: SW_SELECTION_NOT_FOUND)

1751
1752

1758

1754

175%

175
175¢Y
175

1759
176
176}

1762
1768
1764
176%

176
176y
176
1769
177

1771
1772

1778
1774

177%

— If a unique version can not be identified, generate an event.
(SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

Add any dependencies to the selection list if autoselect_dependencies =true.

4.2.7.2 Execution Phase

For each selected software that has a r equest control sCript:

— If it does not already exist, build the necessary control directories| of the
exported catalog structure to hold the r esponse file for that s¢ftware
object.

NOTE: If there are multiple product versiofys selected, they shall have separat¢ control
directories as specified in the software packaging layout. Update the global | NDEX in the
exported catalog structure so the appropridate version can be identified later.

— Set the value of the SW_CONTROL_DIRECTORY environment variable
to the directory below which the r equest script writes the r espongse file.
It may be set to the control directory where the r esponse file will ¢ventu-
ally be held, or it may-be set to another, temporary, directory.

If a response file can be found from one of the following sources, searthed in
the order specified, then the implementation shall ensure that the rgsponse
file is (contained  within  the directory pointed  tp by
SW_CONTROL_DIRECTORY. The means for doing this (e.g., copy, link,
symlink):iis undefined.

(1) _If - ¢ catalog was specified, any r esponse file already existing below
that catalog

(2) If - s was not specified, any r esponse file from the catalog of the tar-
get or targets specified

(3) If - s was specified, any r esponse file already existing in the[source

1776

1777
1778
1779
1780
1781

1782

catalog

— If ask=true, execute the r equest script. If ask=as_needed, execute the
request scriptonly if ar esponse file does not already exist in the control
directory. The request script shall write a single r esponse file in the
control directory defined by the supplied environment variable
SW_CONTROL_DIRECTORY.

NOTE: The swi nstall and swconfi g utilities will distribute the r esponse file to the
targets for use by that targets control scripts.
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— Ifarequest script returns an error and enforce_scripts =true, generate
an event and invoke the implementation-defined error handling pro-

cedures.
(SW_ERROR: SW_REQUEST_ERROR)

— If a request script returns an error and enforce_scripts =false, gen-

erate an event.
(SW_WARNING: SW_REQUEST_ERROR)

— If arequest script returns a warning, generate an event.
(SW_WARNING: SW_REQUEST_WARNING)

1792

1798

1794

179%

179

1797

179
1799

180

1801
1802
1808

1804
180%
180
1807
1808

180!

1810

1811
1812

4.2.8 Exit Status

See 4.1.

4.2.9 Consequences of Errors

See 4.1.

4.3 swconfi g — Configure software

4.3.1 Synopsis

sweonfig [-p][-u]l[-c cataleg] [-f file][-t targetfile] [-x option=
[- X options_file] [software_selections] [@ targets]

4.3.2 Description

The swconfi g command configures, unconfigures, and reconfigures in
software on the target hosts specified on the command line for execution o
hosts.

Configuration primarily involves executing vendor-supplied confi gur
unconfilgur e scripts. These scripts configure or unconfigure the in
software. They are only executed on the target hosts that are intended to g
run.the software. Software can be configured more than once by rerunn
conf i gur e scripts.

alue]

stalled
N those

e and
stalled
ctually
ng the

4.3.3 Options

tilities.

The sweconf i g utility supports the following options. Where there is no descrip-

tion, the description in 4.1 applies.

4.3 swconfig — Configure software
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1813 - ¢ catalog

1814 If this option is specified, then use the exported catalog structure at
1815 this path as the source of the r esponse 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 response files, and the control directory where the request
1819 scripts are executed in order to create any needed r esponse files.
1820 -f file

1821 -p

1829 -t targetfile

1828 -u Undo configuration

1824 This option tells the swconfi g utility to unconfigure” the software,
182% instead of configuring it.

182 - X option=value

182} - X options_file

182 4.3.4 Operands

1829 The swconfi g utility supports the software_selections and targets operands
183 described in 4.1.

1831  4.3.5 External Influences

183 See 4.1 for descriptions of external influences common to all utilities.

1833 4.3.5.1 Extended Optians

1834 The sweconf i g utity supports the following extended options. The descrigtion in
1835 4.1 applies.

183 allow_incompatible=false

183} allow. multiple_versions=false

183 ask=false

1839 autoselect_dependencies =true

184 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
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select_local =true
software
targets

verbose=1

4.3.6 External Effects

See 4.1.

1852

185
185

>

185%

185

1857

185

1859
186

1861
1862

186
186
186%

>

186
1867
186

1869
187

1871

1872

4.3.7 Extended Description

See 4.1 for general information. There are three key phases in‘the swc
utility:

(1) Selection phase
(2) Analysis phase

(3) Execution phase

4.3.7.1 Selection Phase

Software selections apply to the softwarefinstalled on the target. Each sf
selection is added to the selection list after it passes the following checks:

— If the selection is not found, generate an event.
(SW_WARNING: SW_SELECTION_NOT_FOUND)

— If the selection is not found at that product location but it does ¢
another location, genérate an event.
(SW_WARNING: SW_SELECTION_NOT_FOUND_RELATED)

Add any dependencieS to the selection list if autoselect_dependencies =true §
task is configure)® Add any dependents to the selection list
autoselect_dependents =true and the task is unconfigure.

If ask=true._then execute the request scripts for the selected softw
described in'the swask utility. See 4.2.7.

4.3.7.2 Analysis Phase

The following checks are made:

onfig

pecified

xist in

and the
if the

are as

1873
1874

1875
1876

1877
1878

— If configuring, check for compatibility of selections and, if the software is

not compatible, generate an event as follows. See 4.1.4.1.2.

— If allow_incompatible=true, generate an event.
(SW_WARNING: SW_NOT_COMPATIBLE)

— If allow_incompatible=false, generate an event.
(SW_ERROR: SW_NOT_COMPATIBLE)

— If configuring and the state is corr upt or t ransi ent, generate an
(SW_ERROR: SW_SELECTION_IS_CORRUPT)

4.3 swconfig — Configure software

event.
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— If the state is already configured when configuring, or not configured when
unconfiguring, generate an event. This event is independent of whether the

software will be reconfigured or not, which in turn is controlled
reconfigure option.
(SW_NOTE: SW_ALREADY_CONFIGURED)

by the

— If configuring this software will create a new configured version of a fileset

(see 2.2.2.109,) then generate an event as follows.

— If allow_multiple_versions=true, generate an event.
(SW_WARNING: SW_NEW_MULTIPLE_VERSION)

188
1889

189
1891

1892
1898

1894
189%

189

1897
189
1899

190

1901

1902

1908

1904
190%
190

1907
1908

1909

191

— It allow_multiple_versions=tfalse, generate an event.
(SW_ERROR: SW_NEW_MULTIPLE_VERSION)

— If the dependencies are not in the confi gur ed state and-have ngt been

autoselected to be configured, generate an event as follows:

— If enforce_dependencies =false, generate an event.
(SW_WARNING: SW_DEPENDENCY_NOT_MET)

— If enforce_dependencies =true, generate an event.
(SW_ERROR: SW_DEPENDENCY_NOT_MET)

4.3.7.3 Execution Phase

The sequential relationship between the configure operations is shown in
lowing list. Products are ordered by.prerequisite dependencies if any.
operations are also ordered by any prerequisites.

(1) Configure each product.
(@) Run confi gur.eiscript for the product.
(b) Configure each fileset in the product.
[1] Run-the confi gur e script for the fileset.

[2] (_Wpdate the result of the script (control_file). Update th
of the fileset to configured in the database f
installed_software object.

If there is o conf i gur e script for a fileset the state of the fileset is still ¢
as specified above.

4:3:7.3.1 Unconfigure Operations

the fol-
Fileset

e state
por the

nanged

For unconfigure, the order of the products and filesets within the products

is the

1911

1912

1913

1914

1915

reverse of the order of products and filesets for configure. The operations are:

(1) Unconfigure each product.
(@) Unconfigure each fileset in the product.

[1] Run the unconfi gur e script for the fileset.

[2] Update the result of the script. Update the state of the fileset

in the product to installed in the database f
installed_software object.

or the
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(b) Run the unconfi gur e script for the product.

If there is no unconfi gure script for a fileset the state of the fileset is still
changed as specified above.

4.3.7.3.2 Executing confi gure Scripts

In this operation, swconf i g executes vendor-supplied conf i gur e or unconfi g-
ur e scripts.

The confi gur e scripts shall not be interactive; however, they may access the
r esponse file generated by an interactive r equest script. If any r esponse file

1924
192%

192
192y
192

1929
193
1931

1932
1938

1934
193%
193
193y

193

1939

194

194}

1942

194

has been generated, it will exist in the directory pointed~, [to by
SW_CONTROL_DIRECTORY.

— If a confi gur e script returns an error and enforce_scriptsstrue, génerate
an event and invoke the implementation-defined error handling procedures.
(SW_ERROR: SW_CONFIGURE_ERROR)

— If aconfi gur e script returns an error and enforce_scripts =false, g¢nerate
an event.
(SW_WARNING: SW_CONFIGURE_ERROR)

— If the conf i gur e script returns a warning;generate an event.
(SW_WARNING: SW_CONFIGURE_WARNING)

— If a confi gure script has a returil code of 3, generate an event, and
exclude the fileset (or all filesets/within the product for a produgt level
script) from any state change between confi gured and i nst al | eq).
(SW_NOTE: SW_CONFIGURE: EXCLUDE)

4.3.8 Exit Status

See 4.1.

4.3.9 Consequenees of Errors

See 4.1.

4.4(swcopy — Copy distribution

4.4.1 Synopsis

1944
1945

swecopy [-p]l[-f file][-s source] [-t targetfile] [- x option=value]
[- X options_file] [software_selections] [@ targets]
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4.4.2 Description

The swcopy utility copies or merges software from any source distribution to a
target distribution on the local host, or to the targets specified on the command
line. The distribution can then be accessed by the swi nst al | utility as a source.

4.4.3 Options

The swcopy utility supports the following options. Where there is no description,

the description in 4.1 applies.

1958

1954

195%

195

195Y

195

1959

196
1961

1962
1968

1964

196%

196

1967
196

1969

197

1971

-f file

-p

-'S source

-t targetfile

- X option=value

- X options_file

4.4.4 Operands

The swcopy utility supports the software selections and targets of
described in 4.1.

Whether data on an existing target distribution in serial format is overwri
merged is implementation defined-

4.4.5 External Influences

See 4.1 for descriptions.of external influences common to all utilities.

4.4.5.1 Extended Options

The swcopy utility supports the following extended options. The descrip
4.1 applies.

autoselect_dependencies =as_needed

compress_files=false

erands

tten or

tion in

compression_type =implementation_defined_value

1972

1973

1974

1975

1976

distribution_source_directory =implementation_defined_value
distribution_target_directory =implementation_defined_value
enforce_dependencies =true

enforce_dsa=true

logfile=implementation_defined_value
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loglevel=1
recopy=false
select_local =true
software

targets
uncompress_files=false

verbose=1

1984

198%

198

198Y
198

1989

199

1991

1999

199
199
199%
199
1997
199
1999

>

200
2001
2002

200
200!
200%

>

4.4.6 External Effects

See 4.1.

4.4.7 Extended Description

See 4.1 for general information. The following are the three key phases
copy utility:

(1) Selection phase
(2) Analysis phase

(3) Execution phase

4.4.7.1 Selection Phase

in the

If a software selection has dependency specifications on other softwafre and

autoselect_dependencies =trugy this software shall be automatically selecte
the method described in 4.1.4.1. The resulting selection shall be unambig

l using
Llous to

be effective. This automatically selected software is then copied along wjith the

rest of the selected" software. If autoselect dependencies =if needed
automatically selected software is only copied if the dependency is not
met.

The swcopy’ utility supports corequisite and prerequisite dependenc
autoselection, but treats them equally (no ordering considerations like
st al ).~ The swcopy utility ignores exrequisites.

For.swcopy each selection added to the selected software list shall satisfy

then
hlready

jes for
SW n-

the fol-

lowing validation checks. If any of these checks result in an error, the sglection

shall not be added to the list.

2006
2007

2008
2009

2010

— If the selection is not available from the source, generate an event.
(SW_ERROR: SW_SELECTION_NOT_FOUND)

— If a unique version can not be identified, generate an event.
(SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

No compatibility filtering is done for swcopy.

4.4 swcopy — Copy distribution

99


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

2011

2012
2013
2014
2015

2016

2017
2018
2019

ISO/IEC 15068-2: 1999 (E)
IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

4.4.7.2 Analysis Phase

The target role uses the file size information obtained from the source to deter-
mine whether or not the copy utility proceeds on the given target. If any target
fails any of the analysis operations, the software attempted to be copied is deter-
mined by the implementation-defined error handling procedures.

The target role checks the following requirements:

— If the target distribution does not exist on a host, create the path to the tar-
get with default attributes and generate an event.
(SW_NOTE: SW_SOC_CREATED)

202
2021

2022
202
2024

o

202%
202

2021
202

2029
203

2031
2032

2038
2034

203%
203
2031

203
2039
204

2041
204

2048

— Check that selected filesets are not the same version as already avgilable.
If they are the same version, generate an event as follows.

— If recopy=false, note that these filesets will be skipped-by.generaking an
event.
(SW_NOTE: SW_SAME_REVISION_SKIPPED)

— If recopy=true, note that they will be recopied by,generating an eyent.
(SW_NOTE: SW_SAME_REVISION_INSTALLED)

— Verify that the needed dependencies of the-filesets are met. If the jneeded
dependencies are not met, generate an event as follows.

— If enforce_dependencies =true, generate an event.
(SW_ERROR: SW_DEPENDENCY _NOT_MET)

— If enforce_dependencies =false;'generate an event.
(SW_WARNING: SW_DERENDENCY_NOT_MET)

— Check that there is enough-free disk space on the target file system o copy
the selected products.

— If there is notenough disk space and enforce_dsa=true, genefate an
event.
(SW_ERRQR: SW_DSA _OVER_LIMIT)

— If there,is not enough disk space and enforce_dsa=false, geneffate an
event:
(SW_WARNING: SW_DSA_OVER_LIMIT)

How disk*space analysis is implemented is undefined. However, an implegmenta-
tionsshall account at least for the sizes of the files and control_files being copied.

44.7.3 Execution Phase

2044
2045

2046
2047
2048
2049

As the result of a swcopy, products and bundles, if specified, are copied to the tar-
get, which is a distribution software object.

When creating serial distributions, an implementation shall support one or both of
the POSIX.1 {2} extended cpi 0o or extended t ar archive formats. Whether an
implementation supports writing both archive formats or only one, and which of
the formats is supported if only one, is implementation defined.

The relationship between the fileset loading and state transitions for swcopy is
shown in the following list.
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(1) Copy each product.

(@) Create the distribution catalog information for the product and its
contained subproducts.

(b) Copy each fileset in the product.

[1] Create the distribution catalog information for the fileset, set-
ting the state tot r ansi ent .

[2] Load the files for the fileset.
[3] Update the state of the fileset to avai | abl e.

205

2059

206

2061

2062
206
206

>

206%
206
20671

206
2069

207
2071

2072
2078

2074
207%
207

207Y

207
2079

208

(2) Copy each bundle.

(@) Create the distribution catalog information for the bundle:

4.4.7.3.1 File Loading

In this step, swcopy copies the files from the source onto thetarget.

If a file load fails for any other reason such as a lost connection to the fremote
source or tape eject, then the fileset load fails. The_folfowing are the errors that
can occur during the file loading step:

— If an error or warning occurs while loading a file onto a target, an gvent is
generated and, for errors, the implementation-defined error handling pro-
cedures invoked.

— Whether remote files are loaded:is implementation defined. If the fije is on
a remote file system, generate an event as follows.

— If the file was loaded, generate an event.
(SW_NOTE: SW_FILE_IS REMOTE)

— If the file was npt Toaded, generate an event.
(SW_WARNING: SW_FILE_IS REMOTE)

— If the errorAWas a source access problem, the user may attempt to [correct
the problem™and start over with the fileset that had the failure.
(SW_ERROR: SW_SOURCE_ACCESS_ERROR)

4.4.7.3.2. Compression

If compress_files=true is specified, then the files shall be compressed as folflows in
copying to the target distribution:

— | NDEX and | NFOfiles shall not be compressed.

2081
2082
2083
2084

2085
2086

— All files that have the compression_state attribute undefined or its value set
to unconpr essed shall be compressed. If the file cannot be compressed,
generate an event.

(SW_ERROR: SW_COMPRESSION_FAILURE)

— All files that have the value of the compression_state attribute set to
not _conpr essi bl e 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)

2003 If uncompress_files=true, the files shall be uncompressed as follows in copying to
2094 the target distribution:

2095 — Al files with a compression_state attribute value of conpr essed shall be
2096 uncompressed-as-part of the copy. 1 the file cannot be uncompressed, gen-
2097 erate an event.

209 (SW_ERROR: SW_COMPRESSION_FAILURE)

2099 — All other files shall be copied as is.

210 If neither compress_files=true nor uncompress_files=true, thethe files ghall be
2101 copied as is. Behavior when both are set to true is undefined:

2100 4.4.7.3.3 Copying Into Existing Products

2108  When a fileset is copied into an existing target product, the attributes of this exist-
2104 ing product may be affected as follows. If an attribute exists in the produ¢t from
2105  which the fileset came, the value of this attribute is set in the target produdt. Any
210 attributes in the target product not foung~in the product from which thg fileset
210y came are left unaltered. It is possible for attributes to be set multiple times as
210 filesets from different products are copied into the target product.

2109 4.4.8 Exit Status

211 See 4.1.

2111 4.4.9 Consequences-of Errors

2112  See 4.1.

2113 4.5 swinstal | — Install software

2114 /45.1 Synopsis

2115 swinstall [-p][-r][-c catalog] [-f file][-s source] [-t targetfile]

2116 [- x option=value] [- X options_files] [software_selections] [@ tar-
2117 gets]
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The swi nst al | utility installs software from a distribution to installed_software
objects on the targets. It may also configure the software. The software is not

necessarily available for use until after it has been configured.

4.5.3 Options

The swi nst al | utility supports the following options. Where there is no descrip-

tion, the description in 4.1 applies.

B

- ¢ catalog
If this option is specified, then use the exported catalog struc
this path as the source of the r esponse files.

If ask=true or ask=as_needed, the control directorigs’in the e
catalog structure are used for both the eventual source

response files, and the control directory where the the re
scripts are executed in order to create any needed r esponse 1

-f file

-p

-

-'S source

-t targetfile

- X option=value

- X options_file

4.5.4 Operands

The swi nst al | (tility supports the software_selections and targets of
described in 4.1.

The utility supports software selection operands with [ | =l ocati on] par
syntax, . designating the product.location directory that replace
productidirectory attribute when installing the software.

455 External Influences

ture at

ported
of the
quest
iles.

erands

r of the
s the

2147

2148
2149

2150

"
I

See 4 tfordescriptionsof externatinfluences common-toattutitities:

4.5.5.1 Extended Options

The swi nst al | utility supports the following extended options. The description

in 4.1 applies.

allow_downdate=false
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allow_incompatible=false

ask=false

autoreboot=false

autorecover =false

autoselect_dependencies =as_needed

defer_configure=false

distribution_source_directory =implementation_defined_value

215

2159

216

216}

2162

2168

2164

216%

216

216¢Y

216

2169

217

2171

217%

2178
217

==

217%

217

enforce_dependencies =true
enforce_locatable =true

enforce_scripts =true
enforce_dsa=true
installed_software_catalog=implementation_defined_value
logfile=implementation_defined_value
loglevel=1

reinstall =false

select_local =true

software

targets

verbose=1

4.5.6 External Effects

See 4.1.

4.5.7 Extended Description

See 4.1..for general information. The following are the three key phaseq in the
swi nstal | utility:

() Selection phase
(2) Analysis phase

2177

2178

2179
2180
2181
2182

(3) Execution phase

4.5.7.1 Selection Phase

Multiple versions of a software product can exist from the source, distinguished by
their respective “version distinguishing attributes” (revision, architecture, and
vendor_tag). If the method described in 4.1.4.1 results in an ambiguous selection,
the following method is used to identify a single version:
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— If allow_incompatible=false, the target uname attributes are used to filter
the available products to only those that are compatible with the target sys-

tems, then the version with the highest possible product.revision is
from this filtered list. If this filtering and selection of a highest r

chosen
evision

does not result in a unique version, then no version is selected. If
allow_incompatible=true, then only the highest revision is used to try to
determine a unique version. In either case, if there is still an ambiguous

selection, no version is selected. See 4.1.4.1.2.

If a software selection has dependency specifications on other software, and the
option autoselect_dependencies =true, the dependency software is attempted to be

2198
2194
219%
219
2197

219
2199
220
2201

2202
2208
2204
220%

220
2201

2208
2209

221
2211
221

2218
2214
221%

221
221y
221
2219

automatically selected using the same method to determine a single versiof. This

automatically selected software is then installed along with the rest of the§
software. If autoselect dependencies =as_needed, then dependency- softy
attempted to be automatically selected and installed only if the dependency
already met on the target.

elected
vare is
is not

If a fileset has an exrequisite on another software object, and that other so¢ftware

object is part of the specified software selection, either explicitly or as
another selection, then the fileset is excluded. If two filesets have exrequig
each other, then the behavior is implementation defined.

For swi nst al | each selection added to the selected software list shall sat
following validation checks. If any of these chetks result in an event with g
of SW ERROR, the selection is not added-to the list and the implemern
defined handling procedure can be invoked.

— If the selection is not available from the source, generate an event.
(SW_ERROR: SW_SELECTION_NOT_FOUND)

— If a unique version can nat be identified, generate an event.
(SW_ERROR: SW_SEILECTION_NOT_FOUND_AMBIG)

— If an attempt is made to select more than one version of a given |
targeted for thessame location, generate an event.
(SW_ERROR:*SW_EXISTING_MULTIPLE_VERSION)

part of
ites on

sfy the
status
tation-

product

— If allow.incompatible=true, then for each target where the s¢ftware

selected\is incompatible with that target (see 4.1.4.1.2), generate an €
(SW_WARNING: SW_NOT_COMPATIBLE)

vent.

—Af>allow_incompatible=false, then for each target where the s¢ftware

selected is incompatible with that target (see 4.1.4.1.2), generate ar
The implementation-defined error handling procedure shall be invoks
(SW_ERROR: SW_NOT_COMPATIBLE)

event.
Jol

2220
2221

2222
2223

2224
2225

— Check IT a non-detault product location has been specitied and, IT SO, gen-

erate an event as follows.

— If enforce_locatable=true, generate an event.
(SW_ERROR: SW_NOT_LOCATABLE)

— If enforce_locatable=false, generate an event.
(SW_WARNING: SW_NOT_LOCATABLE)

— If the software is excluded, generate an event.
(SW_NOTE: SW_EXREQUISITE_EXCLUDE)
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If ask=true, then execute the software r equest scripts for the selected software
as described in the swask utility. See 4.2.7.

4.5.7.2 Analysis Phase

The target role uses the file size information and checki nst al | scripts obtained
from the source to determine whether or not the install utility proceeds on the
given target. When failures occurs in the disk space analysis and checki nst al |
scripts, it is implementation defined whether or not to proceed with a partial list
of software selections.

2234
223%
223

2237

223
2239
224

2241
224
2248

2244
224%

224
224Y
224

2249
225
2251

225
2258

2254
225%

225
2257

225
2259

If any target generates an event with a status of SW ERROR during any| of the
analysis operations, the software attempted to be installed is determined|by the
implementation-defined error handling procedures.

The target role checks the following requirements:

— If the target installed_software object does not exist.0n a host, create the
path to the target with default attributes, and generate an event.
(SW_NOTE: SW_SOC_CREATED)

— Check that selected filesets are not the same~yversion as already ingtalled.
If any of the selected filesets have already been installed with the saine ver-
sion, generate an event as follows.

— If reinstall =false, note that theywill be skipped by generating an|event.
(SW_NOTE: SW_SAME_REVISION_SKIPPED)

— If reinstall=true, note that they will be reinstalled by generating an
event.
(SW_NOTE: SW_SAME>REVISION_INSTALLED)

— Check that selected filesets are not lower versions of the fileset already
installed on the host.” If the any of the selected filesets are already installed
with a higher version, generate an event as follows.

— If allow /dewndate=false, generate an event.
(SW_ERROR: SW_HIGHER_REVISION_INSTALLED)

— If allow_downdate=true, generate an event.
(SW_WARNING: SW_HIGHER_REVISION_INSTALLED)

—EXecute vendor-supplied checkinstall scripts to perform product-
specific checks of the target.

— If a checki nstal | script returns an error, and enforce_scriptg =true,
generate an event and invoke the implementation-defined errqr han-

2260
2261

2262
2263
2264

2265
2266

dling procedure.
(SW_ERROR: SW_CHECK_SCRIPT_ERROR)

— If a checki nstal | script returns an error and enforce_scripts =false,
generate an event.
(SW_WARNING: SW_CHECK_SCRIPT_ERROR)

— Ifachecki nst al | script returns a warning, generate an event.
(SW_WARNING: SW_CHECK_SCRIPT_WARNING)
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— Ifachecki nst al | script has a return code of 3, generate an event and
unselect the fileset (or all filesets in the product for a product level
script).

(SW_NOTE: SW_CHECK_SCRIPT_EXCLUDE)

— Verify that the needed dependencies of the filesets are met. If any of the
dependencies are not met, generate an event as follows.

— If enforce_dependencies =true, generate an event.
(SW_ERROR: SW_DEPENDENCY_NOT_MET)

— If enforce_dependencies =false, generate an event.

227

2277
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2279
228
2281

228
228
2284

-~

228%
228

2281
228

2289
229

2291
229
229
229
229%

>

229

2297
229
2299
230

(SW_WARNING: SW_DEPENDENCY_NOT_MET)

— Check that there is enough free disk space on the target fileysygtem to
install the selected products.

— If there is not enough disk space and enforce dsa=true, genefate an
event.
(SW_ERROR: SW_DSA _OVER_LIMIT)

— If there is not enough disk space and enfofee dsa=false, geneffate an
event.
(SW_WARNING: SW_DSA_OVER_LIMFT)

— An implementation may generate an event, as follows, if disk space gnalysis
encountered any problems that prevented the analysis.

— If enforce_dsa=true, generate anh event.
(SW_ERROR: SW_DSA_FAILED TO_RUN)

— If enforce_dsa=false, genérate an event.
(SW_WARNING: SW_DSA_FAILED_TO_RUN)

How disk space analysis is\implemented is undefined. However an implegmenta-
tion shall account at leastfor the sizes of the files and control_files being ingtalled,
the additional sizes from the vendor-supplied space file described in 5.2, and any
additional space required by the implementation-defined recovery process for sav-
ing files when autorecover =true.

4.5.7.3 Execution Phase

The execution phase is the third part of the installation process, and is ¢ntered
once€ either the selections have passed the analysis phase with no events|with a
status of SW ERROR or if permitted by the implementation-defined error handling
procedures.

2301
2302
2303
2304

2305

2306
2307

The relationship between the prei nstall and postinstall scripts, fileset
loading, and state transitions for swi nst al | is shown in the following list. Pro-
ducts are ordered by prerequisite dependencies if any. Fileset operations are also
ordered by any prerequisites.

(1) Install each product.

(@) Create the installed_software catalog information for the product
and its contained subproducts.
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(b) Run the prei nstal | script for the product.
(c) Install each fileset in the product.

[1] Create the installed_software catalog information for the
fileset, setting the state to t ransi ent . Also update the state
of any existing fileset that is being updated or downdated to
transient.

[2] Run the preinstal |l script for the fileset.
[3] Load the files for the fileset.

231

231y
231
2319
232

2321

232

2328

2324

232%
232
2321

232

2329

233

2331
2332
2338

2334
233%
233

2331
233
2339
234

[4] Run the posti nstal |l script for the fileset.

[5] Update the results of the scripts. Update the, State|of the
fileset to i nst al | ed. Also set the state of any-existing fileset
that is being updated or downdated to r enpved"or rempve the
catalog information for that fileset.

(d) Run the posti nstal | script for the product:
(2) Install each bundle.

(a) Create the installed_software catalog'information for the bungdle.
(3) Configure each product in accordance with 4.3.7.3.2.

Configuration shall be done at this-point by the swi nst al | utility only if
defer_configure=false, the target directory is /, and no filesets wijith the
is_reboot attribute equal to true have been installed.

(@) Run the conf i gur ecscript for the product.
(b) Configure each fileset in the product.
[1] Run theconfi gur e script for the fileset.

[2] Update the result of the script. Update the state of thq fileset
tosconfi gured in the catalog for the installed_software
object.

Configuration.shall not be executed by swi nst al | if the software creates 4 multi-
ple version, the target directory is not /, or if the software is incompatilple and
allow_incompatible=false (see 4.1.4.1.2). In these cases, swconf i g may be used.

If events with a status of SW ERROR are detected during the execution phase, the
swiinst al | utility generates the appropriate event, any log entries, and invokes
the implementation-defined error handling procedures. For each files¢t that
failed, the installed_software catalog is updated to the state corr upt .

2341

2342
2343
2344

2345
2346

4.5.7.3.1 File Location

If an alternate root directory was specified (a value for installed_software.path
other than /), then the alternate root directory is used as a prefix to the file.path
attribute to determine the file location in the file system. See 4.1.4.2.

The file.path shall be modified if the product is locatable and a new
product.location is specified (using the I=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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NOTE: If a product is locatable (has the product.is_locatable attribute set to t rue), all files that
have the value of product.directory as the initial part of their path shall be installed to a new loca-
tion if one has been specified. The product.directory attribute is the base directory for the files that
are locatable within a specific product.

If a bundle.location is specified (using the | =l ocati on software specification
when specifying a bundle), then the bundle.location shall be prefixed to the loca-
tion specification for each sof t war e_spec in the contents of the bundle prior to
replacement of the product.directory part of the file.path.

4.5.7.3.2 Preinstall Scripts
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236
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2374
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237

2371
237

2379
238
238

In this step of the execution phase, swi nstal |l executes product and| fileset
prei nstal |l scripts.

— If a preinstall script returns an error and enforce_scripts =trug, gen-
erate an event and invoke the implementation-defined erfor handlipg pro-
cedures.

(SW_ERROR: SW_PRE_SCRIPT_ERROR)

— If a prei nstal |l script returns an error and<enforce_scripts =false, gen-
erate an event.
(SW_WARNING: SW_PRE_SCRIPT_ERROR)

— Ifapreinstal | script returns a warning, generate an event.
(SW_WARNING: SW_PRE_SCRIPT_WARNING)

Control scripts shall adhere to the specifications in 4.1.6.1.
4.5.7.3.3 File Loading

In this step, swi nst al | loads the files from the source onto the target file system
according to information obtained from the source distribution. All file types are
created using the attributes‘defined for those files in the source distributiof. Reg-
ular files (i.e., those with-a file.type of f) are loaded using the content frpm the
source distribution.

If the source file.is-a regular file or a directory and its path already exists|on the
target file system as a symbolic link, then the symbolic link is followed and [the file
is stored in.the path defined by the symbolic link.

If the source file is a symbolic link, then the existing path is replaced by symbolic
link,

- If there are too many levels of symbolic links, then the file is skippged and
an event is generated.
(SW_WARNING: SW_FIl E_ WARNING)

2382
2383
2384
2385

2386
2387

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

The file owner and group names are set to the values specified for the file.owner
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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process. See 5.2.13.3.

— If the user or group of the file is not defined on the target host, or either of

these attributes are not defined for the file, generate an event.
(SW_WARNING: SW_FILE_WARNING)

If the mode attribute of the file has the set user id on execution (S_I SUI D)
bit set and either the user attribute of the file is not defined on the target
host or the user attribute is not specified for the file, the corresponding
mode bit in the file system shall not be set when installing the file and an
event shall be generated. See 5.6.1.2 of POSIX.1 {2}.
(SW_ERROR:-SW _FHE ERROR)
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If the mode attribute of the file has the set group id onOexecution
(S_I SA D) bit set and either the group attribute of the file is not'defjned on
the target host or the group attribute is not specified for,‘the file, the
corresponding mode bit in the file system shall not be seOwhen installing
the file and an event shall be generated. See 5:6.1.2 of POSIX.1 {2}.
(SW_ERROR: SW_FILE_ERROR)

The value of the file.mode attribute on the file is set to-the value of the fille.mode
attribute for the source file. An exception is that directories that already exist are
not modified. If no values are specified for this attribute, the mode shall bg set to

the default file creation mode for the current process.

If there is an existing installed file that matches the values supplied in thg distri-
bution for the path, cksum, date, and siz€attributes, the file is not reloaded unless

the user has specified that the fileset is\being reinstalled.

If a file load fails for any other reason such as a lost connection to the [remote

source or tape eject, then the fileset install fails.

The following are problems that may occur during the file load step:

— If a problem occurs while loading a file onto a target, an event is gemerated

and, for eventsiwith a status of SW ERROR, the implementation-fdefined
error handling-procedures invoked. If there are too many levels of symbolic
links, generate an event.

(SW_ERROR: SW_FILE_ERROR)

Wheéther remote files are installed is implementation defined. If the file is
anva remote file system, generate an event as follows.

~— If the file was loaded, generate an event.
(SW_NOTE: SW_FILE_IS REMOTE)

— If the file was not loaded, generate an event.

2424

2425
2426
2427
2428

2429
2430
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(SW_WARNING: SW_FILE_TS_REMOTE)

If a file can not be updated because it is busy, or it is a directory, then move
that file to an implementation-defined location and generate an event. How
these files are eventually removed is also implementation defined.
(SW_WARNING: SW_FILE_NOT_REMOVABLE)

If the source becomes inaccessible for any reason during the process of load-
ing files, generate an event.
(SW_ERROR: SW_SOURCE_ACCESS_ERROR)
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If autorecover =true, then all files that are being updated shall be saved. It is
implementation defined where these files are saved. The saved files for filesets in
each product are removed in an implementation-defined manner at some point
after that product completes the execution phase.

4.5.7.3.4 Compression

When installing files, all compressed files shall be uncompressed as follows as part
of file loading:

— All files that have the compression_state attribute value of conpr essed
chall bo 1tineamanencand AncarAina 0+l valiin AfF A rncoI AN SUTAYY attrl_
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2464
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bute. The way in which this is done is implementation defined.~H the file
cannot be uncompressed, generate an event.
(SW_ERROR: SW_COMPRESSION_FAILURE)

4.5.7.3.5 Postinstall Scripts

In this step, swi nst al | executes the product and fileset posti nst al | scripts.

— If a posti nstal | script returns an error and<enforce_scripts =true, gen-
erate an event and invoke the implementation-defined error handlipg pro-
cedures.

(SW_ERROR: SW_POST_SCRIPT_ERRGR)

— If apostinstall script returns anyerror and enforce_scripts =falge, gen-
erate an event.
(SW_WARNING: SW_POST_SCRIPT_ERROR)

— Ifapostinstall script retdrns a warning, generate an event.
(SW_WARNING: SW_POST_SCRIPT_WARNING)

4.5.7.3.6 Kernel Scripts

Special customizationjand install steps are executed when processing |kernel
filesets. Kernel filesets are those for which the value of the is_kernel attribute is
t rue, causing swisnst al | to modify the fileset load order and to invoke the post-
kernel script. _Apart from this, swi nst al I has no special functionality for|instal-
ling kernels(

The postkernel scripts are those specified by the value of the product.postkernel
attribUte or by the implementation-defined default. The functions invoked|by this
postkernel script are implementation defined. Examples of use include rebuilding
the kernel or moving a new default kernel into place.

The postkernel script shall not be interactive, and shall issue all informat{ve and

2465
2466
2467

2468
2469
2470

error messages to stdout and stderr, which shall be redirected to the log file. In
addition, the postkernel script shall provide a standard return value indicating
success (0, meaning zero), error (1), or warning (2).

— If the postkernel script had an error, invoke the implementation-defined
error handling procedures and generate an event.
(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 Kkernel 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
2473 their non-kernel filesets. The ordering of products and filesets, as follows, also
2474  adheres to prerequisites, just as normal filesets:

2475 (1) Install the kernel filesets for each product.

2476 (@) Create the installed_software catalog information for the product.
2477 (b) Run the prei nstal | script for the product.

2478 (c) Install each kernel fileset in the product.

2479 [1] Create the installed_software catalog Information- for the
248 fileset, setting the state to t r ansi ent .

248} [2] Run the prei nstall script for the kernel fileset,

2489 [3] Load the files for the kernel fileset.

2488 [4] Run the postinstal |l script for the kernel fileset.

2484 [5] Update the results of the scripts.. \Update the state|of the
248% fileset toi nst al | ed.

248 (d) Run the posti nstal |l script for thejproduct.

2487 (2) Perform steps after installing kernel filesets by calling the zero gr more
248 scripts defined by the product.postkéernel attributes of each produgt with
2489 a kernel fileset and the impleméntation-defined default postkerne| script
249 if a product does not define a product.postkernel attribute.

2491 (3) Install the rest of the filesets for each product as described in §#.5.7.3,
249p omitting the kernel filesets already installed.

2498 (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
249% attribute setv” to true has been installed and the
249 SW_ROOT..DIRECTORY is /, and autoreboot=true. If rebooting, the
2497 software {is)'not configured. The products will be configured after the
249 rebootiin-an implementation-defined manner using the swconf i g |utility.
2499 (5) If -not rebooting, then configure each product as described in §.5.7.3,
250 (ineluding both kernel and non-kernel filesets).

2501 4.5.7:3.7 Rebooting the System

2s0p |, If this step is required, the target role executes the implementation-defined reboot
250p \procedure after all products have been installed. It is performed only when
2504  software Is Installed that requires a reboot as part of its installation (indicated by
2505  the 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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4.5.7.3.8 Recovery

Within the execution phase of a particular product (from the product preinstall
step through the product postinstall step), if any pr ei nst al | script, file loading,
or posti nstall script fails for a fileset, that fileset shall be deemed to have
failed during install. The failure of a product posti nstal | script shall be con-
sidered the same as if all fileset post i nst al | scripts had failed.

If such a failure occurs and autorecover =false, no recovery shall be provided for
any filesets deemed to have failed during install, and the fileset state attribute of
those filesets shall be set to cor rupt . No further attempt shall be made to install

T i T i ] eed on
other filesets that did not fail during install.

If an install failure occurs and autorecover =true, at least the following
error recovery shall be provided at the fileset level. Additional recovery behavior,
such as recovering the whole product or all products, is implementation defined.
Additionally, if enforce_dependencies =true, implementatigns’ should take into
account other filesets in the product that have a dependencyon that failed flileset.

The recovery is initiated at the point of failure, recovering the affected filesets,
then continuing from the point of failure to the remaining filesets.

Recovery involves running unposti nst al | seripts, restoring files, and running
unpr ei nst al | scripts. The relationship betwéen these steps for each praduct is
shown in the following list:

NOTE: In general, the order used when autarecover =true is the same as that normally [used for
successful steps. The reverse order is used when recovery steps are being executed.

(1) Create the installed_software catalog information for the product.
(2) Run the pr ei nst ald; script for the product.

If the prei nstall script fails, or if all filesets have failed, run the pro-
duct unpreinstal |l script, remove the catalog information for the pro-
duct, and go-eh to the next product.

(3) Install each fileset in the product.

(a)( ‘Create the installed_software catalog information for the fileget, set-
ting the state of it and the fileset being updated to t r ansi ent .

(b) Run the prei nstal | script for the fileset.

If the prei nstall script fails, run the unprei nstal | script for
the fileset, remove the catalog information for the fileset, restpre the
state of the fileset being updated, and go on to the next fileset

2543

2544
2545
2546
2547
2548

(c) Load the files for the fileset.

Before loading any files, save any existing files that will be overwrit-
ten by a file being loaded from the fileset, and then load the files for
the fileset. If the fileset loading fails, restore the saved files for the
fileset, delete all loaded files for which there is no saved file, and
perform the previously described recovery step for this fileset.

(d) Run the posti nstal |l script for the fileset.
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If the postinstall script fails, run the unposti nstal |
for the fileset, and perform steps (3b) and (3c) for this fileset.

script

(e) Update the results of the scripts. Update the state of the fileset to

i nstall ed.
(4) Run the product posti nstal | script.

If the product posti nstal | script fails, run the product unpo

stin-

stal | script, and perform each of the previously described recovery

steps for each fileset.

(5) _This—is—the first pointin—-the process where—the saved files—n ay be
7 g

255
2559

256

2561

2562

2568

2564

256%

256
25671
256

2569

257
2571

257
2578

removed. Remove the catalog |nformat|on for filesets that were
or set the state of those filesets to r enoved.

4.5.8 Exit Status

See 4.1.

4.5.9 Consequences of Errors

See 4.1.

4.6 swlis t — List software catalog

4.6.1 Synopsis

swmist [-d]ll -r 1[~V]][-a attribute] [-c catalog] [-f file][-1 le
[-t targetfile]- x option=value] [- X options_file]
[software.selections] [@ targets]

4.6.2 Description

The sw i st” utility displays information about software that has been instg
a systemor is in a distribution.

When combined with swmodi fy there is a complete read/write interface
installed_software and distribution catalog information.

pdated,

vel]

1lled on

to the

2574

2575
2576

2577
2578

4.6.3 Options

The swl i st utility supports the following options. Where there is no description,

the description in 4.1 applies.

- a attribute
Specifies which attributes to list.

Multiple attributes may be listed by specifying multiple - a attribute
options. Only attributes that apply to each object listed are included
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2579 for that object. When used with the - v option, the attributes are in
2580 the software definition file format. When the -v 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 - a attribute
2585 option:
2586 create_date
2587 If this value is specified, swist shall return a
258 sequence-of charactersrepresenting-the-date-associated
2589 with the create_time attribute.
259 The format of this sequence of characters in-the [POSIX
2501 locale shall be equivalent to the default dat e |[format
2599 described in 4.15.6.1 of POSIX.2 {3}.
2598 date "+% % % % %t Y& 9& )%™
2594 The format for other locales is undefined.
2595 mod_date
259 If this value is specified,>swW i st shall return a
2597 sequence of characters_representing the date asspciated
259 with the mod_time attribute.
2599 The format of this.sequence of characters in the [POSIX
260 locale shall be~equivalent to the default dat e |[format
2601 described in 4.15.6.1 of POSIX.2 {3}
2602 date "+% % % % %Mt Y6 % %Y
2608 The format for other locales is undefined.
2604 software_spec
2605 If.this value is specified, swl i st shall return the fully
260 gualified sof t war e_spec for the object, as defjined in
2607 4.1.4.1.1, instead of listing the identified objects.
2608 The sof t war e_spec includes the tag of the obj¢ct, the
2609 tag of the associated product (if this object is a fileset or
261 subproduct), and the version distinguishing attriutes of
2611 this object or its associated product (if this object is a
2619 fileset or subproduct).
2618 These additional items can also be used with the one_liner extended
2614 option.
261% - ¢ catalog
261 Provides a means to list the full catalog structure.
2617 If the - ¢ option is specified, output from swl i st is written to an
2618 exported catalog structure instead of stdout.
2619 The - ¢ 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 -d

2624 -f file

2625 -1 level

2626 Specifies level at which to list the objects below the specified
2627 software.

2628 Level may have values from the enumerated list bundl e, pr oduct,
2629 subproduct, fil eset, control _file, file. If the -1 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.
263p Table 4-9 — Default Levels

2638

2634 Software Selection Level Listed

263% none specified products

263 bundle products

2637 product filesets

263 subproduct filesets

2639 fileset files

264 If no level is specified for bundle an@® subproduct specificatipns, all
2641 the available or currently installed product and fileset objects,
264 resolved recursively, are listed:

2643 Multiple -1 level options<may be used to explicitly contrgl what
2644 objects are included.

264% -r

264 -t targetfile

264f -V List all the attribute value pairs of the objects specified.

264 The - v option specifies that the format of the output shall bq in the
2649 I NDEX. file format, as defined in 5.2. Which attributes and |objects
265 are incfuded is controlled by other options and operands. If the - a
2651 option is defined, then only those attributes are listed, otheryise all
2659 attributes are listed. If there is no - v option, then the listing|format
2658 is undefined (see one_liner extended option).

2654 - X~option=value

265% X options_file

265 464 ﬂpnranr‘lc

2657  The sw i st utility supports the software_selections and targets operands
2658  described in 4.1. If no software_selections are provided, all software in the catalog
2659  (either distribution or installed software) shall be selected.
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4.6.5 External Influences

See 4.1 for descriptions of external influences common to all utilities.

4.6.5.1 Extended Options

The swl i st utility supports the following extended options. The description in
4.1 applies.

distribution_target_directory =implementation_defined_value

installed software catalog=implementation defined value

26671

266

2669

267

2671

2672

2678

2674
267%

267

267Y

267

2679
268
2681

2682
2688

2684
268%

one_liner=implementation_defined_value
select_local =true
software

targets

4.6.6 External Effects

See 4.1 for general information.

4.6.7 Extended Description

See 4.1 for general information. The fallowing are the two phases in the sw i st
utility:

(1) Selection phase

(2) Execution phase

4.6.7.1 Selection Phase

If there are no software selections specified, then all software from the catalog is
processed. Otherwise, each selection added to the selected software ligt shall
satisfy the fallowing validation check:

o

— If‘the selection is not available from the catalog file, generate an even
(SW_ERROR: SW_SELECTION_NOT_FOUND)

Unlike all other utilities in this part of ISO/IEC 15068, swW i st includes all
software that matches a specification, even if the specification is ambiguous|

2686

2687
2688

4.6.7.2 Execution Phase

The attributes for the selections determined from the previous phase are listed in
the formats defined by the options.
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4.6.8 Exit Status

See 4.1.

4.6.9 Consequences of Errors

See 4.1.

4.7 swmodif v — Modify software catalog

2694

269%
269
2691

269

2699
270
2701
2702

2708

2704
270%

270
2707
2708
2709
2711

2711
2712

2718
2714

4.7.1 Synopsis

swmodify [-d Il -r 1[-p][-ul[-a attribute=value] [- cccatalog]
[-f file][-t targetfile] [- x option=value] [- X~options_file]
[software_selections] [@ targets]

4.7.2 Description

The swnodi fy utility provides an object and attribute update, create, ang
interface to the distribution and installed_software catalog information ir
dent of the other utilities. When combined with swl i st, there is a co
read/write interface to the installed_software and distribution catalog infori

4.7.3 Options

The swrodi fy utility supports the following options. Where there is no g
tion, the description in 4.bapplies.

- a attribute=value
As am alternative to using a software definition file format to d
the file attributes, this option may be used to add or modify 3
attribute (e.g., is_locatable). If combined with the - u optid
may be used to delete an attribute.

Only one of the -c catalog and -a attribute options n
specified.

- ¢ catalog

delete
depen-
mplete
nation.

escrip-

escribe
| single
n, this

nay be

Ifitis

This option specifies the pathname of the catalog information.

271
2716
2717

2718
2719
2720

2721

g fite, therm it shattbea fite usingthe software definitionm fite syntax,
in 5.2.1, that defines the objects and attributes desired to be created

or modified.

If it is a directory, then it shall have the exported catalog structure.
For example, this could be a directory containing the output of the

swW i st -c command.

Only one of the -c catalog and -a attribute options may be

specified.
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2722 -d

2723 -f file

2724 -p

2725 -r

2726 -t targetfile

2727 -u Deletes the objects or attributes specified.

2728 - X option=value

2729 - X option_file

273 4.7.4 Operands

2731  The swnodi fy utility supports the software_selections andCtargets ogerands
273p  described in 4.1.

2733 This 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.

273 4.7.5.1 Extended Options

2731  The swirodi f y utility supports thefollowing extended options. The descrigtion in
273 4.1 applies.

2739 distribution_target_directery =implementation_defined_value
274 installed_software_catalog=implementation_defined_value
2741 files

274p logfile=implementation_defined_value

2743 loglevel=1

2744 select, local =true

274% software

274 targets

274 verbose=1

2748  4.7.5.2 Standard Input

2749  4.7.5.3 Input 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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— exported catalog structure
Described in 5.2.

Note that this structure may be used to describe the installed_software
catalog information. There shall be a separate product.instance_id for each

version of the product.

NOTE: An installed version is distinguished by the same attributes as in a dist
plus the location attribute.

476 External Effects

ribution,

276

2761

276
2768

2764

276%

276

276¢Y

276

2769
277
2771
277%

277
277
277%

>

277

277y
277
2779
278

See 4.1.

4.7.7 Extended Description

See 4.1 for general information. The swmodi fy utility censists of the fo
three phases:

(1) Selection Phase
(2) Analysis Phase

(3) Execution Phase

4.7.7.1 Selection Phase
4.7.7.1.1 Specifying the Source

The source selection differs from the general information in 4.1 in that the
is a catalog file or set of catalog files in the software packaging layout
instead of a distribution, so' there are no access control events for access
catalog file.

Jlowing

source
format
ng the

— If the file parsing discovers syntax errors or missing but required attri-

butes, generate an event.
(SW_ERROR: SW_SOURCE_ACCESS_ERROR)

4.7.7.1.2 Software Selections

If there-are no software selections specified, then all software from the ca

falog is

processed. Otherwise, each selection added to the selected software ligt shall
satisfy the following validation checks. If any of these checks result in an error,

the selection is not added to the list.

2781
2782

2783
2784

— If the selection is not available from the catalog file, generate an event.

(SW_ERROR: SW_SELECTION_NOT_FOUND)

— If a unique version can not be identified, generate an event.
(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
2789 modifying the catalog.

2790 — If a file cannot be found in order to look up its attributes for modifying the
2791 catalog, generate an event.
2798 (SWERRORTSW_FILE_NOT_FOUND)

2798  More complex rules apply when modifying attributes inherited from the.product to
2794  the fileset level. The filesets and is_locatable attributes are updated gnly by
279% swpackage and swnodi fy. If a fileset definition is removed with swodi fy,

2796  the filesets attribute shall be updated.

279t If swrodi fy is used to change a fileset is_locatable -attribute, then the
279 corresponding product attribute shall be recalculated.

2799 4.7.8 EXxit Status

280 See 4.1.

2801 4.7.9 Consequences of Errors

280p See 4.1.

2808 4.8 swpackag e — Pagckage distribution

2804 4.8.1 Synopsis

2805 swpackagel [-p][-f file][-s psf] [- x option=value] [- X options_file]
280 [software_selections] [@ targets]

280y 4.8:2° Description

280 The swpackage utility packages files from the local host into software [objects
zsog;mmmm the

2810 definitions from a PSF. The swpackage utility packages software into
2811 distributions that can be installed, copied or otherwise distributed or managed.
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4.8.3 Options
The swpackage utility supports the following options. Where there is no
description, the description in 4.1 applies.

-f file

-p

-s psf

This option specifies the pathname of the PSF, which describes the
details of the packages that swpackage operates on.

282

2821

282

2828
2824
282%

282
2821

282
2829

283

2831

283

2838
2834

283%

283

28371

283

2839

- X option=value

- X options_file

4.8.4 Operands

The swpackage utility supports the software_selections and targets operands
described in 4.1 with one exception. The utility may support only a single, local
distribution target.

If no software_selections are provided, all software’described by the PSF ghall be
selected.

Whether data on an existing target distribution in serial format is overwritten or
merged is implementation defined.

4.8.5 External Influences

See 4.1 for descriptions of external influences common to all utilities.

4.8.5.1 Extended Options

The swpackage uatility supports the following extended options. The desdription
in 4.1 applies.

distribution_target_directory =implementation_defined_value
distribution_target_serial =implementation_defined_value
enforce_dsa=true

follow_symlinks=false

logfile=implementation_defined value

2840

2841

2842

2843

loglevel=1
media_capacity=0
media_type=directory

psf_source_file=psf
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verbose=1

4.8.5.2 Product Specification File

See Section 5.

4.8.6 External Effects

Son 41

- 1999 (E)
87.2-1995

2849

285

2851

2852

2858

2854

285%

285

2851
285
2859

286

2861
2862
2868

2864
286%

286

2861

286

286

T T

4.8.7 Extended Description

The swpackage utility consists of the following three phases:
(1) Selection Phase
(2) Analysis Phase

(3) Execution Phase

4.8.7.1 Selection Phase

4.8.7.1.1 Specifying Targets

The target selection differs from thecgeneral information in 4.1 in that the
be only one target. If the target isya serial distribution, swpackage sets
tape types and sizes as described<in 4.8.5.1.

4.8.7.1.2 Specifying the Seurce

The source selection differs from the general information in 4.1 in that the
shall be a PSF, instead of a distribution. Hence there are no access control
for accessing the RSF.

The selection<phase reads (and parses) the PSF as follows to obtain the in
tion from the_source PSF:

— The‘product, subproduct, and fileset structure
£-)The files contained in each fileset

— The attributes associated with these objects

re may
default

source
events

forma-

2870
2871

2872

2873
2874

I the file parsing discovers syntax-errors,or missing-but required-attribute
erate an event.
(SW_ERROR: SW_SOURCE_ACCESS_ERROR).

4.8.7.1.3 Software Selections

If there are no software selections specified, then all software from the PSF
cessed. Otherwise, each selection added to the selected software list shall
the following validation checks. If any of these checks result in an err
selection is not added to the list.
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s, gen-

is pro-
satisfy
or, the
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— If the selection is not available from the PSF, generate an event.
(SW_ERROR: SW_SELECTION_NOT_FOUND)

— If a unique version can not be identified, generate an event.
(SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

4.8.7.2 Analysis Phase

The analysis phase consists of the following steps:

— Check the dependency specifications for irregularities (such as circular

2882
288
288

>

288%
288
28871
288
2889
289
2891

2892
289
289

>

289%
289

2891
289

2899
290

2901

2902
2908

2904
290%
290
2901

nroaracuucitac ar miccina danandanciac) If thoro aro irvranuilartiac o nerate
P COquUrortC o U T iooT Ty o C PCTToat I Ioico)— T ocrcoarc i rcgouroaraco;, gy

an event.
(SW_WARNING: SW_DEPENDENCY_NOT_MET)

— Before a new storage directory is created, check to see if this product ver-
sion has the same identifying attributes as an existing{product version,
namely the same tag, revision, architecture, and vendor _tag. If fall the
identifying attributes match, then the user is repackaging (modifyjng) an
existing version. If a fileset within that product 'is’being repackaged, gen-
erate an event.

(SW_NOTE: SW_SAME_REVISION_INSTALLED)

— Check the existence and attributes of the control_files and files that the
PSF defines. If any are missing, genefate an event.
(SW_ERROR: SW_FILE_NOT_FOUND)

— Check that there is enough free disk space on the target file system tp pack-
age the selected products.

— If there is not enough space and enforce_dsa=true, generate an eyent.
(SW_ERROR: SW_DSA OVER_LIMIT)

— If there is not epough space and enforce_dsa=false, generate an eyent.
(SW_WARNING: SW_DSA_OVER_LIMIT)

4.8.7.3 Execution-Phase

The executign,phase packages the source files and information into a proddict and
creates, o merges the product into, the target distribution.

Whenrcreating a serial distribution, an implementation shall support one pr both
of POSIX.1{2} extended cpi o or extended tar archive formats. Whether an
implementation supports writing both archive formats or only one, and whjch for-
mat is supported if only one, is implementation defined.

2908
2909
2910
2911
2912

2913

When packaging a product, the storage directory within the target distribution is
created/updated directly by swpackage. For each unique version of the product,
a directory is created using the defined product.tag attribute and a unique
sequence number for all the product versions which use the same tag as specified
in Section 5.

The swpackage 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 swpackage and swnodi fy. When packaging, the value of the filesets
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attribute is set to include all the filesets in the PSF, plus any others that already
exist in the distribution but are not in the PSF. In the latter case, the user is
warned that the PSF is not complete.

If undefined, the product.is_locatable attribute is set by swpackage if any of the
filesets in the filesets list are locatable. If none of the filesets are locatable, or if
that cannot be determined, then the value of the product.is_locatable attribute is
set to f al se. If defined, the product.is_locatable attribute is used to define the
value of the is_locatable attribute for any filesets that do not have is_locatable
defined. If the value of the is_locatable attribute is defined at both the product
and fileset level, then the fileset definition shall override the product definition.

2924

292%
292
2921

292

2929

293
2931

293

2938
2934

293%

293

2931

293

2939
294

Certain errors can occur as follows when packaging the files:

— If a file can not be added to the distribution for any reason)genefate an
event.
(SW_ERROR: SW_FILE_ERROR)

4.8.8 Exit Status

The swpackage utility returns as follows:

0 The products specified in the PSE ‘were successfully packaged onto
the media.

1 An error occurred in parsing.the PSF. The media was not modified.

2 An error during the packaging operation. The media has been

modified. Review the log file for details.

4.8.9 Consequences of Errors

See 4.1.

4.9 swremov e — Remove software

4.9.1 Synopsis

swrenmove [-d Il -r 1[-p][-f file][-t targetfile] [-x option=valug]
[- X options_file] [software_selections] [@ targets]

2941

2942
2943
2944

2945

4.9.2 Description

The swr enpve utility performs the opposite function of the install software utility
or the copy software utility. It removes installed software or software stored in a
distribution.

The swr enpve 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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2046 4.9.3 Options

2947  The swr enove utility supports the following options. Where there is no descrip-
2948  tion, the description in 4.1 applies.

2949 -d

2950 -f file

2951 -p

2952 -

295§ —ttargetfite
2954 - X option=value
2955 - X options_file

295 4.9.4 Operands

205y The swrenmopve utility supports the software_selections’ and targets ogerands
295 described in 4.1.

2959  This utility need not support a target distributionin the serial format.

296 4.9.5 External Influences

2061 See 4.1 for descriptions of external influences common to all utilities.

2060 4.9.5.1 Extended Options

2068 The swrenpve utility supports the following extended options. The descrigtion in
206f4 4.1 applies.

2965 autoselect_dependents =false

296 distribution_target_directory =implementation_defined_value
2967 enforce_dependencies =true

296 enforce.scripts =true

2969 installed_software_catalog=implementation_defined_value
297 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.

2078  4.9.7 Extended Description

2979  See 4.1 for general information. The swrenpve utility consists of three main
2080 phases as follows:

2981 (1) Selection phase

2987 (2—Amatysisphase

2988 (3) Execution phase

2084 4.9.7.1 Selection Phase

2085  As opposed to swi nst al | , software selections apply to thedtarget distribytion or
298 installed_software.

208 Each specified selection shall pass the following checks:Af a specification dpes not
298 pass a check, the implementation- defined error handling procedure is invoked.
2989 — If the selection is not found, generate an event.

299 (SW_WARNING: SW_SELECTION_NOF FOUND)

2991 — If the selection is not found at thatproduct directory, generate an event.
299p (SW_WARNING: SW_SELECTION_NOT_FOUND_RELATED)

2998 — If a single version of the software is not uniquely identified from the pro-
2994 duct and product attributes.specified, generate an event.

299% (SW_ERROR: SW_SELECTION_NOT_FOUND_AMBIG)

2096 Add any dependent software to the selection list if autoselect_dependents =tjue.
2091 4.9.7.2 Analysis Phase

299 This subclause details the analysis phase. The analysis phase occurs befpre the
2099  removing of files begins and involves executing checks to determine whether or
300 not the removal should be attempted. No aspect of the target host environient is
3000  modified)»so canceling the removal after these operations has no negative effect.
300p Thertarget role makes the following checks:

3008 — When removing installed software, execute vendor-supplied checkrlenpove
3004 scripts to perform product-specific checks of the target.

3005 — If acheckr enpve 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 checkrenpve script returns an error and enforce_scripts =false,
3010 generate an event.

3011 (SW_WARNING: SW_CHECK_SCRIPT_ERROR)
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— Ifacheckr enpve script returns a warning, generate an event.
(SW_WARNING: SW_CHECK_SCRIPT_WARNING)

— If acheckr enpve script has a return code of 3, generate an event and
unselect the fileset (or all filesets in the product for a product level
script).

(SW_NOTE: SW_CHECK_SCRIPT_EXCLUDE)

— Verify that the dependencies are met. The swrenpve utility does not
remove a fileset if it is required by other filesets that have not been selected
for removal or cannot be removed. If a non-selected fileset depends on a

3022
302
302

>

302%
302

3021
302
3029
303
3031

3032

303
303
303%
303

>

3037

303
3039

304

3041

3042
304
304

>

304%

selected fileset _aenerate an event as follows,
ectea—+H- L-gehneralteahR-eveit as1oHOWS-

— If enforce_dependencies =true, invoke the implementation-defined error
handling procedure and generate an event.
(SW_ERROR: SW_DEPENDENCY_NOT_MET)

— If enforce_dependencies =false, generate an event.
(SW_WARNING: SW_DEPENDENCY_NOT_MET)

If a software object has been specified for removal and there is a bundle rgferring
to that object that has not also been specified for remaoval, the behavior is| imple-
mentation defined. Likewise, if a fileset or subproduct object has been specified
for removal, and there is a subproduct referring\to that object that has not also
been specified for removal, the behavior is implementation defined.

4.9.7.3 Execution Phase

For installed_software, the sequential relationship between the unconf i gure,
prerenmove, and postrenovescripts, and removing files for swrenpve is
shown in the following list. The unconfi gur e scripts are only run if theg target
directory is /.

(1) Unconfigure eachoproduct.

If the fileset_has been configured more than once, the unconf|i gure
script shalbunconfigure each instance.

(a) _<Unconfigure each fileset in the product.
[1] Run the unconfi gur e script for the fileset.

[2] Update the result of the script. Update the state of thq fileset
in the product to installed in the database fpr the
installed_software object.

(b) Run the unconfi gur e script for the product.

3046

3047

3048

3049
3050

(2) Remove each product.
(@) Run the pr er emove script for the product.
(b) Remove each fileset in the product.

[1] Update the state of the fileset to t r ansi ent in the catalog for
the installed_software object.

[2] Run the pr er enpve script for the fileset.

128 4 Software Administration Utilities


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

3051

3052

3053
3054
3055

3056

3057
3058
305

ISO/IEC 15068-2
PART 2: SOFTWARE ADMINISTRATION IEEE Std 13
[3] Remove the files for the fileset.
[4] Run the post renpve script for the fileset.
[5] Update the results of the scripts. Update the state

- 1999 (E)
87.2-1995

of the

fileset to renmoved in the catalog for the installed_software

object or remove the catalog information for the fileset.
(¢) Run the post renove script for the product.

(d) If the catalog information has been removed for all filesets
product, an implementation can also remove the catalog infor

for the product and-its contained subproducts.

in the
mation

306

3061

3062
3068
3064

306%
306

30671

306
3069

307
3071
3072

307
307
307%

>

307
3077

307

3079

308!
3081
3082

(3) Remove each bundle.
(@) Remove the installed_software catalog information for-the bu

(4) If the catalog information has been removed for all preducts and |
in the installed_software object, an implementation ‘can also rem
catalog information for the installed_software object,

For each fileset that failed to be removed, the installed’ software catalog in
tion is updated to the state corr upt .

4.9.7.3.1 Executing prerenove Scripts

In this step of the execution phase, swr enp¥.e executes the software prer
scripts.

— If aprerenove script returns:an error and enforce_scripts =true, g4
an event and invoke the implementation-defined error handling procg
(SW_ERROR: SW_PRE_SCRIPT_ERROR)

— If aprerenove scriptweturns an error and enforce_scripts =false, g4
an event.
(SW_WARNING;: SW_PRE_SCRIPT_ERROR)

— If a prer enove script returns an warning, generate an event.
(SW_WARNING: SW_PRE_SCRIPT_WARNING)

When swr emave is removing software from a distribution, no scripts shall
4.9.7.3.2File Removing

In. this step, swrenpbve removes the files from the target. The targ
attempts to remove each file from the target file system according to infor
obtained in the software_selections sent.

ndle.
undles
pve the

forma-

enove

bnerate
pdures.

bnerate

pe run.

et role
mation

3083
3084
3085
3086

3087
3088
3089

If swr emove cannot remove a file (either because the file is busy [ETXTB

SY], or

for some other reason), the file name and the reason are logged so an administra-

tor can take corrective action.
(SW_WARNING: SW_FILE_NOT_REMOVABLE)

If a filename is a symbolic link, the target is not removed. To achieve this

behavior, the swr enpove utility handles symbolic links according to the fo
rules:
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— If a file was recorded in the catalog as a symbolic link to another file, and it

is still a symbolic link on the file system, remove the symbolic link, but do
not remove the target file.

— If a file was recorded in the catalog as a file, but exists as a symbolic link on

the file system, remove the symbolic link, but do not remove the target file.

— If the pathname to the file includes a symbolic link, this path is followed

and the correct file is removed.

All files that are targets of symbolic links are removed when the fileset to which
they belong is removed.

3099

310
3101

3102
3108
3104
310%

310
3107
3108

3109
311

3111

311
3118
3114

311%

311
311y

311

3119

312
3121

4.9.7.3.3 Executing postrenove Scripts

In this step of the execution phase, swr empve executes softwarg 'post rlenove

scripts.

— If a postrenove script returns an error and enforceJscripts =trug, gen-

erate an event and invoke the implementation-defined error handlipg pro-
cedures.
(SW_ERROR: SW_POST_SCRIPT_ERROR)

— If a postrenove script returns an errorand enforce_scripts =false, gen-

— If apost renpve script returns afwarning, generate an event.

4.9.7.3.4 Kernel Reconfiguration

erate an event.
(SW_WARNING: SW_POST_SCRIPT{ERROR)

(SW_WARNING: SW_POST_SCRIPT_WARNING)

If the is_kernel attribute of the fileset is true, then a warning message to febuild
the kernel is displayed and-also recorded in the log file. However, swr emoye does

not modify any of the kerhel generation files.

4.9.7.3.5 Removing-From a Distribution

The list of opefations is simpler for removing filesets from a distribution than for

installed_software.

(1) _ ‘Remove each product.

(@) Remove each fileset in the product.

[1] Update the state of the fileset to t r ansi ent in the catalog for
the distribution.

3122

3123
3124
3125

3126
3127

130

[2] Remove the files for the fileset.

[3] Update the state of the fileset to r enoved in the catalog for
the distribution or remove the catalog information for the
fileset.

(b) If the catalog information has been removed for all filesets in the
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 corr upt .
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catalog

s and

n of the

escrip-

oblems

3128 (2) Remove each bundle.

3129 (@) 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

3132 information for the distribution object.

3133 4.9.8 Exit Status

3134 See 4.1.

3135 4.9.9 Consequences of Errors

313 See 4.1.

313y  4.10 swverif y — Verify software

313 4.10.1 Synopsis

3139 swerify [-d |l -r 1[-F][-f file] [=K targetfile] [-x option=value

314 [- X options_file] [software<selections] [@ targets]

3141 4.10.2 Description

314p  The swerify utility checks the accuracy of software in distributio

3143 installed_software. The utility checks the integrity of directory structures and the
3144 files. Discrepancies arereported on stderr along with a detailed explanatio

3145  problem.

314 4.10.3 Options

314 The swet i)f y utility supports the following options. Where there is no ¢

314 tion, the.description in 4.1 applies.

3149 {d

315 -f file

315 F GCorrectproblems-aswel-asreportthem

3152 If check _permissions=true, correct the corresponding pr

3153 reported.

3154 If check_scripts=true, correct the corresponding problems reported.
3155 The - F option only applies to installed software.

4.10 swverify — Verify software
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3156 -
3157 -t targetfile
3158 - X option=value
3159 - X options_file

3160 4.10.4 Operands

3161 The swveri fy utility supports the software_selections and targets operands
316p—described in 4.1

316  This utility need not support a target distribution in the serial format.
3164 4.10.5 External Influences

316  See 4.1 for descriptions of external influences common to all utilities.
316 4.10.5.1 Extended Options

316 The swveri fy utility supports the following extended options. The descrigtion in
316 4.1 applies.

3169 allow_incompatible=false

317 autoselect_dependencies =true

3171 check_contents =true

317 check_permissions =true

317§ check_requisites =true

3174 check_scripts=true

317§ check volatile=false

317 distribution_target_directory =implementation_defined_value

3177 enforce_dependencies =true

317 enforee -focatable =true

3179 installed_software_catalog=implementation_defined_value

318 logfile=implementation_defined_value

3181 loglevel=1

3182 select_local =true

3183 software

3184 targets

3185 verbose=1
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4.10.6 External Effects
See 4.1.

4.10.7 Extended Description

See 4.1. for general information. The key phases in the sweri fy utility are the

following:

(1) Selection phase

|

(2—Amatysisphase
(3) Execution phase

4.10.7.1 Selection Phase

Like swr enove, software selections apply to the software installed (or avai
the case of a distribution).

ablein

Each specified selection is added to the selection listyafter it passes the following

checks:

— If the selection is not found, generate an event.
(SW_WARNING: SW_SELECTION_NO¥F FOUND)

— If the selection is not found at that)product location, but that produc
at another location, generate an-event.
(SW_WARNING: SW_SELECTION_NOT_FOUND_RELATED)

Add any dependencies to the selection list if autoselect_dependencies =true.

4.10.7.2 Analysis Phase

This subclause details.the analysis phase for sweri fy. No aspect of thg
host environment is:modified unless the - F option is specified. The targ
accesses its software_collection catalog to get the information for the §
software.

The targetrole makes the following checks:

— FFor each product that is incompatible with the uname attributes of {
get host, generate an event as follows. See 4.1.4.1.2.

— If allow_incompatible=false, generate an event.

[ exists

target
et role
elected

he tar-

(SW_ERROR: SW_NOT_COMPATIBLE)

3215
3216

3217

3218
3219
3220

— If allow_incompatible=true, generate an event.
(SW_WARNING: SW_NOT_COMPATIBLE)

Applies to installed software.

— For each fileset whose state is other than install ed, confi gured,

avai | abl e, or renpved, generate an event.
(SW_WARNING: SW_SELECTION_IS_CORRUPT)

Applies to distributions and installed software.
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— If a dependency cannot be met, generate an event as follows.

— If enforce_dependencies =true, generate an event.
(SW_ERROR: SW_DEPENDENCY_NOT_MET)

— If enforce_dependencies =false, generate an event.
(SW_WARNING: SW_DEPENDENCY_NOT_MET)

Applies to distributions and installed software.
— Executes vendor-supplied veri fy scripts.

— Ifaveri fy script returns an error, generate an event.

3229

323
3231

3232

3238

3234
323%
323

3237

323

3239

324
3241

324
3248

3244
324%
324

324Y

324

3249

325
3251

(SW_ERROR: SW_CHECK_SCRIPT_ERROR)

— Ifaveri fy script returns an warning, generate an event.
(SW_WARNING: SW_CHECK_SCRIPT_WARNING)

Applies to installed software.
— The following file level checks are made:

— Check for missing files and directories. Fop installed software, if
check volatile=false, then this check shall\not be made for filgs with
file.is_volatile equal t r ue.

Applies to distributions and installed software.
— Check for files that have been modified.
— For distributions, check sizetcksum, and mtime.

— For installed software;~theck mode, owner, group, size, cksum,
mtime, revision, major;’and minor, if defined for that file object.

If check volatile=false, then these checks shall not be made flor files
with file.is_volatile equal to t r ue.

— If a file is compressed, then the compressed_size and compressed [cksum
attributes:df,the file should be checked instead of the size and|cksum
attributes;

Applies to distributions.
— Chetck symbolic links for correct values.
Applies to distributions and installed software.

If any of these checks fail for any file, generate an event.
(SW_ERROR: SW_FILE_ERROR)

3252

3253

3254

3255
3256

4.10.7.3 Execution Phase
If the - F option is set, then the execution phase operations are run.
4.10.7.3.1 Executing fi x Scripts

In this step, sweri fy executes vendor-supplied fi x scripts if operating on
installed software. Scripts are executed in the same order as veri f y scripts.
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— Ifafi x script returns an error, generate an event.
(SW_ERROR: SW_PRE_SCRIPT_ERROR)

— Ifafi x script returns a warning, generate an event.
(SW_WARNING: SW_PRE_SCRIPT_WARNING)

Control scripts shall adhere to the specifications in 4.1.6.1.
4.10.7.3.2 File Level Fix

The following file level fixes are made:

NMiccina Adivoactarine arn crantnd (Avnn +t valatilo vinlace +tha ~hanl
L] <y LA

/olatile

3264
326%

326
32671
326

3269

327
3271

3272

3278

3274

327%

n. o o
oo g Ui CoTUTICO T CrCcTtTU— (CATT P T v oo MC335 CIriC— CTTICUIX

option is true)

— Files that have been modified (except volatile unless the check
option is true) are fixed for mode, owner, group, major, and minor, a
cable

— Symbolic links are recreated to correct their values

If any of these fixes fail for any file, generate an event.
(SW_ERROR: SW_FILE_ERROR)

4.10.8 Exit Status
See 4.1.

4.10.9 Consequences of Errors

See 4.1.

olatile
5 appli-
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Section 5: Software Packaging Layout

This section describes the software packaging layout. The software packaging lay-

uut CUI Ib;btb Uf
(1) The directory structure consisting of the following major compenents:

— The exported catalog structure containing softwarg. information
including software definition files and customize scripts used|by the
install/update and copy utilities

— The file storage structure that contains the_actual software fjles for
each fileset

(2) The software definition file formats and the‘objects and attributgs they
contain, | NDEX for software definitions-and | NFO for file and conflrol_file
definitions (used by all the utilities defined in this part of 1ISO/IEC [L5068),
the PSF for product specification (Used by swpackage), and the [space
file (used by disk space analysis igninstall).

(3) The serial format of the layout.containing an archive of files in th¢ direc-
tory structure.

This ordering of directories and files shall also apply to distributiops on a
set of hierarchical file;systems that span multiple media.

Thus, two distinct (but related) formats for the software packaging layout dre sup-
ported by this part of ISO/IEC 15068 — a directory structure format that |resides
within a POSIX.1 {2} hierarchical file system (disk, CD-ROM, etc.), and a bit
stream serial format that resides within a POSIX.1 {2} extended cpi 0 or eXtended
t ar archive.

A Strictly €enforming POSIX 7.2 Distribution shall not contain any other [files or
directories besides those explicitly entered in the distribution catalog. A Cqgnform-
ing POSIX.7.2 Distribution can contain other files and directories besides those
belanging to the distribution.

5.1 Directory Structure

This clause describes the directory structure for the software packaging layout,
and how this representation stores the definitions of the software and file objects
contained within it. The directory structure is a POSIX.1 {2} hierarchical file sys-
tem containing files in the software packaging layout.

This 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:
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— A direct access file system as described in this clause

— A serial access extended cpi o0 or extended t ar archive as described in 5.3
of POSIX.1 {2}

The same structure offers optimal load performance for serial distributions while
providing a simple structure for directory distributions. This structure shall apply
to each medium if the distribution spans multiple media.

The structure supports multiple versions of a product contained within a single
distribution, where versions are distinguished by a unique combination the pro-
duct tag, revision, architecture, and vendor_tag attributes.

Figure 5-1 shows the directory structure of a software packaging layout)located
under a directory path.

Directory or File Purpose
<path>/catalog/ Contains all information about the distribution
<path>/catalog/INDEX Global index of distribution and its contenjts
<path>/catalog/dfiles/ Contains distribution attributes stored in files
<path>/catalog/dfiles/...
<path>/catalog/<productl>/ Storage for information on the first produgt
<path>/catalog/<productl>/pfiles Contains’all product attributes stored in files
<path>/catalog/<productl>/pfiles/INFO Contfol_file information for this product
<path>/catalog/<productl>/pfiles/<scriptl> First vendor-defined control_file
<path>/catalog/<productl>/pfiles/... Additional vendor-defined control_files
<path>/catalog/<productl>/<filesetl> Storage for information and scripts on thig fileset
<path>/catalog/<productl>/<filesetl¥INEQ File and control_file information for this fileset
<path>/catalog/<productl>/<filesetl¥<scriptl> | First vendor-defined control_file
<path>/catalog/<productl>/<filesetl - Additional vendor-defined control_files
<path>/catalog/<productl>/<fileset2 Storage for information and scripts on the|next fileset
<path>/catalog/<productl>/<fileset2...
<path>/catalog/<product2s/ Storage for information on the next produgt
<path>/catalog/<proddct2>/...
<path>/<product1>/ Storage for this product’s filesets
<path>/<productl>/<filesetl> Storage for this fileset's files
<path>/<produetl>/<filesetl><filel> Path to first file
<path>/<productl>/<filesetl... Path to additional files
<path>/<productl>/<fileset2> Storage for next fileset's files
<path>/<productl>/<fileset2x/files Actual directory structure of files
<path>/<productl>/<fileset2...
<path>/<product2>/ Storage for next product’s filesets

path>f<product2>f—

Figure 5-1 - Example of Software Packaging Layout

The directory structure for the software packaging layout is divided into the fol-
lowing two areas:

— 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

138 5 Software Packaging Layout
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— The software file storage structure, consisting of the product and fileset

storage directories, under which the actual software files for each fileset are
located

5.1.1 Exported Catalog Structure

The catalog structure describes the software contained in the distribution. It is
organized by product, and each product is organized by fileset. The specific con-
tents are described in the following subclauses.

5.1.1.1 INDEX File

The distribution catalog shall contain a global | NDEX file as follows:
— cat al og/ | NDEX

5.1.1.2 Distribution Files

This | NDEX file contains the definition of all software ebjects in thg distri-
bution.

The cat al og/ df i | es/ directory contains files used to store certain attriutes of
the distribution object. The distribution information stored can include the|follow-

ing:

— <attribute>

5.1.1.3 Product Catalog

The

A distribution attribute can_be stored as a separate file, the file name of
which can be the name of the attribute.

catalog files .for each product are stored under a directory

cat al og/ <product.<¢ontrol_directory>//. The way in which the value ¢f each

fileset control directory is determined is defined in 5.1.2.1.

5.1.1.4 Product Control Files

The catal og/ <product control_directory>// pfi |l es/ directory contaips the
control_Tiles for the product object. The product control_files include the|follow-

ing:

— <attribute>

A product attribute can be stored as a separate file, the file name of which
can be the name of the attribute.

— I NFO

Contains the definitions for the control_file objects contained within the
product.

— checki nstal |

preinstall
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postrenove
The vendor-supplied control scripts for the product.
— <control_file>

All other vendor-defined control_files for this product.

5.1.1.5 Fileset Control Files

The cat al og/ <product_control_directory>// <fileset_control_directory> directory
contains the control_files for the fileset object. The way in which the value of each

fileset control directory is determined is defined in 5.1.2.1. The fileset control_files
include the following:

— <attribute>

A fileset attribute can be stored as a separate file, the filename of whijch can
be the name of the attribute.

— I NFO
Contains the definitions for the control_file and.file objects contained|within
the fileset.

— checki nstal |

preinstall

postrenove

The vendor-supplied control scripts for the fileset.
— <control_file>

All other vendor-defined-control_files for this fileset.

5.1.2 File Storage Structure

The second portion_of a distribution contains the actual software files contdined in
each fileset object:

The files-‘of each fileset are store in a directory with the| name
<fileset_control_directory> that is itself in a  directory | called
<product’ control_directory> .

Each-regular file (ones for which file.type is f) is stored in a location defined by
appending the file.path attribute to the path of the fileset file storage difectory.
This may require the creation of additional directories. Other file types|(direc-

tories, except as needed to store files; hard links and symbolic links) are not
required to exist in the distribution. The POSIX.1 {2} file permissions for files in
the file storage area are undefined.

5.1.2.1 Control Directory Names

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


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

148
149

150

151
152
153

154
155
156

157

158
159

160
161
162

163
164

165
166
167
168

169
170
171
172
173
174

175

176
177
178
179
180
181
182

183
184
185
186

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

(1) Length of the tag attribute exceeds {POSIX_PATH_MAX} of the
where the distribution resides.

(2) Name collision with an existing product control directory.

system

Given that multiple versions of a product may be contained in the same
distribution, collisions from product control directories named by the tag

attribute are common.

These conditions are met by defining a control_directory attribute for each pro-
duct and fileset that is unique within the distribution. The attribute uses the fol-

lowing syntax:

% oken FI LENAME _CHARACTER STRING /O as defined in@.-3. 2. 37
%start control _directory
%o
control _directory . tag_part
| tag_part "." instance_id_part
tag_part . FI LENAME_CHARACTER _STRI NG
instance_id part : FI LENAME_CHARACTER_STRI NG

The t ag_part may be the product or fileset tag attribute, truncated as ne
to meet any filename length restrictions of the operating system.

The i nstance_id_part is a string that, when added after the “.” (|
defines a contr ol _di r ect ory that, for products, is unigue within the d
tion and, for filesets, is: @nique within the product. For product
i nstance_i d_part may be the instance_id of the product if that insta
was generated considering other products tag_parts in addition to ta
butes.

5.2 Softwarpe Definition File Format

The software definition files contain the software structure and the detaile
butes\<for distributions, installed_software, bundles, products, subpr
filesets, files, and control files. While information on installed softw
represented in this form as input to, or output from, the various software a

Lessary

beriod),
stribu-
5, this
ince_id
j attri-

d attri-
pducts,
are is
dminis-

tration utilities, the actual storage of this metadata for installed softy

vare is

undefined. This subclause describes the format of the software definition
follows:

files as

— The | NDEX file contains the definition of distribution or installed_software

objects as well as the software objects contained within

those

software_collections. The information in this file is primarily used in selec-

tion phases of the utilities.

— The | NFO 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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———oftheswpackagecommand———

phases of the utilities.

The PSF also contains the definition of distribution attributes, software
objects, and the software files and control_files for the product and fileset
software objects. This file is created by the software vendor and used by the
packaging tool to create the distribution, represented by the | NDEX and
I NFOfiles, in the software packaging layout.

The PSF supports the same syntax as the | NDEX and | NFO files. Addi-
tional syntactic constructs are supported for specifying files and
control_files. This file is used in selection, analysis, and packaging phases

Additionally, there is a space file that is created by the software vendér fq

r addi-

tional disk space needed for a product or fileset. This file is used in\the gnalysis

phase of the swi nst al | command to account for additional disk space req

5.2.1 Software Definition File Syntax

lired.

The | NDEX and | NFO files have essentially the same syntax and semanticq as the
PSF. One key difference is that the | NDEX file does\not contain control_file and
file definitions, the | NFO file contains only controlAfile and file definitions, and the
PSF file contains all definitions. In a distribution, each product and fileset has a
separate | NFOfile.

The software specification file syntax is as follows. See 2.1.2 for the grammar con-
ventions for this syntax and Annex C for.examples of syntax usage.

% oken FI LENAME_CHARACTER STRING /O as defined in 2.2.2.37 O

% oken NEWLI NE_STRI NG /0 as defined in 2.2.2.61 O

% oken PATHNAME_CHARACTER _STRING /0O as defined in 2.2.2.67] O

% oken SHELL_TOKEN. STRI NG /0 as defined in 2.2.2.80 O

% oken VWHI TE_SPACE_STRI NG /0 as defined in 2.2.2.110 O

%start software_definition_file
E27)
sof tware_defini'tion_file : | NDEX
| I NFO
| PSF
| NDEX : soc_definition
soc_contents
I NFO : info_contents
PSF : distribution_definition
soc_contents
medi a : /Oenpty O

| media_definition

142 5 Software Packaging Layout
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vendors

bundl es

products

ISO/IEC 15068-2

/0 enmpty O
vendors NEWLI NE_STRI NG vendor _definition
vendor _definition

/0 enmpty O
bundl es NEWLI NE_STRI NG bundl e_definition
bundl e_definition

[0 enmpty O
products NEWLI NE_STRI NG product _specific
product specification

product _specification

subpr oduct s

filesets

fileset_specification

control _files

files

fileset_contents

fil'eset _content _itens

product _definition
product _contents

[0 enmpty O
subproduct s NEWLI NE_STRI NG.Subpr oduct _ds¢
subproduct _definition

filesets NEWLI NE_STRING fil eset _specific
fil eset_specification

fileset_definition
fileset_contents
/IOfileset contents not valid in | NDEX f

[Oenmpty O
control _files NEW.I NE_STRING control _fi
control _file_definition

[0 enmpty O
files NEWLI NE_STRING file_definition
file_definition

fileset_contents NEW.I NE_STRING fil eset |
fileset_content_itens

control _files
files

info_contents

info_content_itens

product _contents

info_contents NEWL.I NE_STRI NG i nfo_conten
info_content_itens

control _files
files

- 1999 (E)

IEEE Std 1387.2-1995

ation

finition

ation

iles O

e_definition

content _itens

t_itens

product _contents NEW.I NE_STRI NG product _content _itens

product _content_itens

5.2 Software Definition File Format
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product _content_itens

soc_contents

soc content itens

control _files

INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

/Ocontrol _files not valid in INDEX files [

subpr oduct s
filesets

soc_contents NEWLI NE_STRI NG soc_content _itens

soc_content _itens

vendors

soc_definition

distribution_definition

medi a_definition

install ed_software_definiti

vendor _definition

bundl e_definition

product _definition

subproduct _definition

fileset_definition

control _file_definition

bundl es
products

distribution_definition
install ed_software_definitiaon

software_definition
medi a

sof t war e_defi ni tion

on : software_definition

sof tware_definition

sof tware_definition

software_definition

software_definition

software_definition

software_definition
ext ended_definition
/ O extended_definition only valid in PSH

file_definition

software_definition

attri bute_value_li st

144

software_definition
ext ended_definition

files O

/ 0 extended_definition only valid in PSF files O

obj ect _keyword NEWLI NE_STRI NG
attri bute_value_li st

/0 enmpty O
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319 | attribute_value_list attribute_definition NEW.I NE_STRI NG
320 | attribute_definition NEW.I NE_STRI NG
321 ;
322 attribute_definition : attribute_keyword WHI TE_SPACE_STRI NG attri bute_val ue
323 ;
324 obj ect _keyword : FI LENAME_CHARACTER_STRI NG
325 ;
326 attri bute_keyword :  FI LENAME_CHARACTER_STRI NG
327 ;
328 ext ended_definition : extended_keyword WHI TE_SPACE_STRI NG atctyr|i but e_val ue
329 ;
330 ext ended_keyword : FI LENAME_CHARACTER_STRI NG
331 ;
332 attri bute_val ue : attribute_val ue WHI TE_SPACE-STRI NG si ngl|e_val ue
333 | single_value
334 | < VAHI TE_SPACE_STRI NG PATHNAME_CHARACTHR_STRI NG
335 | '< PATHNAME_CHARACTER{STRI NG
336 ;
337 si ngl e_val ue : SHELL_TOKEN_STRL NG
338 ;

339 The following syntax rules are applicable to software definition files:

340 (1) All keywords and values are regpresented 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 frpm the

343 value.

344 (3) Comments can be-placed on a line by themselves or after the kgyword-

345 value syntax. They are designated by preceding them with the # (pound)

346 character. The way in which comments are used in | NDEX and I[NFO is

347 undefined:

348 (4) All object keywords have no values. All attribute keywords have|one or

349 moreyvalues.

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 grefixed

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 T NDEX 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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(8)

9)

The " (double quote), # (pound), and \ (backslash) characters can be
included in multi-line string values by “escaping” them with \
(backslash).

The order of attributes is not significant, except that the layout version
shall be the first attribute defined in an | NDEX file for a distribution or
installed_software object.

5.2.1.1 Keyword and Attribute Semantics

The keywords and attribute types have the following semantics:

(1)

)

®3)

(4)

(%)

(6)

The object keywords di stri buti on, i nstal |l ed_sof t war e,(bundl e,
product, subproduct, fileset, control _file, and(f¥l ¢ each
define a new object of that type. The keywords distribution,
install ed_software, product, and fil eset also “define |nested
blocks that contain the objects describing the softwarg'hierarchy.

If an attribute is not supplied, then its default valtie-shall be used,| unless
no default value is permitted.

Attributes that have Boolean permitted values shall be described|by the
stringstrue and f al se.

Attributes that have an enumeratedset of permitted values shall be
described by one of the enumerated<«alues. Enumerated values shall not
contain spaces and shall be casg¢ sensitive. In addition, abbreviations of
the string shall not be allowed. For example, conf is not equivalent to
confi gured.

For attributes whose values are integer character strings, the default
value shall be used ifthe attribute is not supplied. If the first two ¢harac-
ters of an integer_character string are 0x (zero followed by a lowercase
“x"), then the value shall be interpreted as hexadecimal. Otheryise, if
the first character of an integer character string is 0 (zero), then the
value shall\be interpreted as octal. Attribute values denoting time shall
be integer-character strings that signify seconds since the Epoch.

Attributes whose permitted values are lists of tags or sof t war e [specs
can,be described either by one or more repeating keywords, each| listing
one or more tags or sof t war e_specs separated by white space (¢.g., for
subproduct.contents or fileset.prerequisites), or by blocks of obje¢t frag-
ments (e.g., product, fileset, and file definitions).

The former is used when the hierarchy is defined by reference, gnd the
latter is used when the hierarchy is defined by containment. Fon exam-

146

()

ple, subproducts and filesets are contained within products, but filesets
are referenced by subproducts.

Attributes that have permitted values of
sof tware_pattern_mat chi ng_string are software pattern match-
ing strings as described in 2.2.2.92. For all product attributes related to
the uname structure (as defined in 4.4.1 of POSIX.1 {2}), an empty string
value is treated as equivalent to O(asterisk), implying a universal match.
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5.2.1.2 Vendor-Defined Keywords and Attributes

A software definition file can contain keywords (implying attributes) not defined
by this part of ISO/IEC 15068. All such keywords in a file not recognized by an
implementation shall be preserved (along with their associated values) by being
transferred to the resulting | NDEX or | NFO files created by swpackage or
swcopy. For any keyword, the keyword itself shall be a filename character
string.

The value associated with any keyword shall be processed as an
attri bute_val ue (see 5.2.1) and thus can be continued across multiple input

timesor can referencea fitecomtaimming the vatue for the keyword:

Implementations that make use of keywords beyond those described in-this|part of
ISO/IEC 15068 take actions they believe appropriate for those keywords. Tle han-
dling of any keywords that are both not defined by this part of ISO/IEC 15068, and
still recognized by an implementation, is undefined.

5.2.2 Distribution Definition

di stribution

| ayout _version layout_version
path path
dfiles dfiles
pfiles pfiles
uui d uuid

I NDEX and PSF files can contain distribution definitions. Neither file contdins the
path attribute. Its value is generated'dynamically by sw i st .

The bundles, media, and products attributes are not stored as attributges, but
rather as bundl e, medi a, and product definitions. These attributes are not
included in swW i st -v output. Rather, they are generated dynamically only by
sw i st -a attribute.

A PSF does not require a distribution definition. The PSF shall not contain the
uuid attribute. It.is'generated dynamically, if needed, by swcopy and swpack-
age.

An | NDEX-file shall contain the layout version attribute as the first attribute
defined in‘the file. Distributions that span multiple media shall contain the uuid
attribute:

5.2.3 Media Definition

media
sequence_nunber sequence_number

I NDEX files for distributions can contain media definitions.

An | NDEX file for a distribution shall contain the sequence_number attribute if the
distribution spans multiple media.
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5.2.4 Installed Software Definition

install ed_software

| ayout _version layout_version

path path
dfiles dfiles
pfiles pfiles
cat al og catalog

INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

The storage of catalogs for installed software is undefined. With the use of the
sw i st utility, the contents of such catalogs may be manifested in exported cata-
log form. The rules contained within this subclause shall apply when the contents

£ : +allael £ +aol H £ ool 2 ool +aol £,
Ul arm miotainicu suttvwart vatarvy 1o 1miarimcotTu 1T TAPUT ITU Latarvy TUTTTT.

I NDEX files can contain installed_software definitions. This describes-th
butes for installed_software objects when listed in exported cataleg st
using sw i st .

The products and bundles attributes are not stored as attriputes, but ra
product and bundle definitions. These attributes are not included in sW i
output. Rather, they are generated dynamically only by sw i st - a attrib

An | NDEX file does not contain the path or catalog attributes; they are ger
dynamically by sw i st .

An | NDEX file shall contain the layout version “attribute as the first at
defined in the file.

5.2.5 Vendor Definition

vendor
tag tag
title title

descri ption description

I NDEX and PSF files can‘contain vendor definitions. The tag attribute is r¢
for all vendor objects.

b attri-
ucture

ther as
st -v
ite .

nerated

tribute

pquired

5.2.6 Bundle.Definition

bundl e
tag tag
afchitecture architecture
I'ocation location
qualifier qualfier
revision revision
vendor _t ag vendor_tag
contents contents
copyri ght copyright
create_time create_time
descri ption description
directory directory
instance_id instance_id
is_locatable is_locatable
machi ne_t ype machine_type
mod_time mod_time
nunber number
0Ss_name 0S_name
os_rel ease 0s_release
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os_version 0s_version
si ze size
title title

I NDEX and PSF files can contain bundle definitions. The tag and contents attri-

butes are required for all bundles.

Neither file contains the size attribute. The value of the size attribute is gen-
erated dynamically based on the sizes of the filesets currently contained within

the bundle.

mod_time attribute for each bundle.

Only bundle definitions for installed software may contain eithercthe loca

The value

of the
y. An
and a

tion or

qualifier attributes; bundle definitions for distributions shall npt contain either
the location or qualifier attributes.
A PSF should not contain either the location or qualifier_attributes; they ghall be

ignored when parsing the file.

5.2.7 Product Definition

pr oduct
tag tag
architecture architecture
qualifier qualfier
revision revision
vendor _t ag vendor_tag
all _filesets all_filesets
control _directory control_directory
copyri ght copyright
create_time create_time
directory directory
descri ption description
instance_id instance_id
is_locatable is_locatable
post ker nel postkernel
| ocati on location
machi ne-type machine_type
mod <t i.me mod_time
number number
oS- name 0S_name
os_rel ease 0s_release
os_version 0s_version
si ze size

it
Lo B v

I NDEX and PSF files can contain product definitions.

il
e

control_directory attributes are required for all products.

The tag and

Neither file contains the size attribute. The value of the size attribute is gen-
erated dynamically based on the sizes of the filesets currently contained within
the product.

An | NDEX file for installed software shall contain a create_time attribute and a
mod_time attribute for each product.
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The control_files, filesets, and subproducts attributes are not stored as attributes,
but rather as control _file, fil eset, and subproduct definitions. These
attributes are not included in swl i st - v output. Rather, they are generated only
by swW i st -a attribute.

An | NDEX file shall contain an instance_id attribute. The value of the instance_id
attribute is generated by swpackage or swcopy. An | NDEX file shall also con-
tain an all_filesets attribute in addition to the fileset definitions. This attribute is
generated by swpackage and represents all filesets defined for the product, as
opposed to those that are currently contained within the product. The value of
the filesets and all_filesets attributes may differ, since some originally defined

fitesetsmight ot e copiedor instatted—Omty productdefimitions—for installed
software may contain either the location or qualifier attributesy“product
definitions for distributions shall not contain either the location or qualifigr attri-
butes.

A PSF should not contain either the location or qualifier attriloutes; they ghall be
ignored when parsing the file.

5.2.8 Subproduct Definition

subpr oduct

tag tag
contents subproducts
create_time createtime
descri ption descfiption
mod_time mod_time
si ze size

title title

I NDEX and PSF files can contain subproduct definitions. The tag and cpntents
attributes are required for albsubproducts.

Neither file contains the-size attribute. The value of the size attribute |is gen-
erated dynamically based on the sizes of the filesets currently contained|within
the subproduct.

An | NDEX file for installed software shall contain a create_time attributg and a
mod_time attribute for each subproduct.

5.2.9 Fileset Definition

fileset
tag tag
control _directory control_directory
corequisites corequisites
create_time create_time
descri ption description
exrequi sites exrequisites
is_reboot is_reboot
i s_kernel is_kernel
is_locatable is_locatable
| ocation location
medi a_sequence_nunber media_sequence_number
mod_time mod_time
prerequisites prerequisites
revision revision
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si ze size
state state
title title

ISO/IEC 15068-2: 1999 (E)

IEEE Std 1387.2-1995

I NDEX and PSF files can contain fileset definitions. The tag and control_directory
attributes are required for all filesets.

The control_files and files attributes are not stored as attributes, but rather as
control _file and file definitions. These attributes are not included in
sw i st - v output. Rather, they are generated only by swl i st -a attribute.

An | NDEX file shall contain a size attribute for each defined fileset. Fileset
definitions for distributions that span multiple media shall contajn the

media_sequence_number attribute. An | NDEX file for installed_software shall
contain a create_time and a mod_time attribute for each fileset.

A PSF should not contain the location, media_sequence_number,) size, gr state
attributes; they shall be ignored when parsing the file. The value-of the siZe attri-
bute is generated dynamically by swpackage based on the, sizes of the files and
control_files.

5.2.10 Control_File Definition

control _file
tag tag
cksum cksum
conpressed_cksum comptessed_cksum
conpr essed_si ze compressed_size
conpressi on_state compression_state
conpr essi on_type compression_type

interpreter interpreter
path path
revision revision
si ze size
source source
result result

I NFO and PSF files'¢an contain control_file definitions.

A PSF should, not contain the cksum, compressed cksum, compressgd_size,
compression-state, compression_type, size, or result attributes; they shall be
ignored when' parsing the file. The values of the size and cksum attribufes are
generated. dynamically by swpackage based on the source file. A PSF shall con-
tain_a’source attribute. A PSF can contain a path attribute. If it dops not,
swpackage shall use the basename obtained from the value of the sourcg attri-
pute as the value of the path attribute. A PSF can contain a tag attributge. If it
does not, swpackage shall use the basename obtained from the value of the path

—attributeasthevatueof thetagattribute—Theswpackageutitity shatt-resolve

the value of the tag attribute after it resolves the value of the path attribute.

An | NDEX file shall contain the tag, path, cksum, and size attributes. Control_file
definitions for installed software shall also contain the result attribute. | NDEX
files should not contain the source attribute; it shall be ignored when parsing the
file.

The swpackage command automatically includes the | NFO 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 1 NFO control_file itself is not defined. An implementation can choose
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to store certain software object attributes, such as copyright, as control_files.

5.2.11 File Definition

file
path path
cksum cksum

conpressed_cksum compressed_cksum
conpr essed_si ze compressed_size
conpressi on_state compression_state
conpr essi on_type compression_type
gird g

group group
is_volatile is_volatile

li nk_source link_source

maj or major

m nor minor

node mode

ntime mtime

owner owner

revision revision

si ze size

source source

type type

uid uid

I NFO and PSF can contain file definitions.

A PSF shall contain a source attributeX A PSF should not contain the
compressed_cksum compressed_size, compression_state, compression_type,
attributes; they shall be ignored when parsing the file. Device files (includ
major and minor attributes) should not be defined in a PSF (but can be ad
swiodi fy after being created by a confi gure script); they shall be
when parsing the file. The values of the size and cksum attributes are ger
dynamically by swpackage based on the source file. A PSF can contain
attribute, otherwise the source is used to defined the path by swpackage.
can contain gid, group’ link_source, mode, mtime, owner, type, and uid attj
otherwise they are-rfetrieved from the source file by swpackage. A PSF ¢
tain is_volatiletand revision attributes. Automatic determination of the fi
sion is implementation defined.

An | NFQ_file should not contain the source attribute; it shall be ignoreg
parsing.-the file. Table 5-1 shows the required, optional, and non-applicabl
butés)for each of the file types in an | NFOfile. The file types are described
Within a fileset, no more than one copy of a file shall be stored with th
path.

cksum
or size
ing the
ded via
gnored
nerated
a path
A PSF
ibutes,
AN con-
e revi-

I when
e attri-
n 3.13.
£ same

Within a PSF file, if the same file is defined more than once, the attributes from

the last definition shall be used and shall redefine the attributes pre

viously

defined. This action shall not cause additional copies of the file to be stored in the

distribution. All attributes not specifically listed shall remain unchanged.
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Table 5-1 - File Attributes for INFO File
attribute fldl h|s|b|c|p
type R|IR|R|R|R|R|R
path R R R R R R R
size R | - - - - - -
link_source | - - R|{ R | - - -
mode O| O - - O| 0|0
owner O| O - - O] 0| O
group O O - — 1 OO0
uid O| 0| - -l]O0]0O0]O
gid O| 0| - -]O0]0O0]O
cksum (0] - - - - - -
major - - - - R|R| -
minor - - - - R|R -
is_volatile ojoj]ojojoOo|j0O]|O
mtime (0] - - - - - A
revision (0] - - - - - -

Key: R: Required O: Optional -:\lghored
5.2.12 Extended Control_File Definitions

checki nstal | soure [ pathl

preinstall soure [ pathl
postinstall soure [ pathl
verify soure [ pathl
fix soure [ path]
checkr enmove soure [ pathl
prerenove soure [ pathl
postrenove soure [ pathl
configure soure [ pathl
unconfi gure soure [ path
request soure [ path

unpreinstall

unpostinstall
space

control _file

sour@-path
sour@-[ pathl
soure [ pathl
soure [ pathl

A PSF can_tontain extended control_file definitions. Each control_file definition
definessthe source attribute (the source file) to be used for the script. The keyword
(meaning checki nstal I, prei nstal |, etc.) defines the tag of the script| which
tellsthe utilities when to execute the script.

If the optional path is supplied, it shall be the file name in the distributioh (rela-

tive-to-the—control-directoryforthe software—containingthisseriptused—to store
the file; otherwise, the control_file.tag attribute is used as the file name. This also
allows a vendor to define one script to be executed for multiple tags. The script
can determine the tag being executed by the SW_CONTROL_TAG environment

variable.

If the control fil e keyword is used, then the basename of the source attribute
is the tag of the control_file.
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5.2.13 Extended File Definitions

A PSF can contain extended file definitions. The swpackage utility supports
these extended file definition mechanisms:

directory mapping
A PSF can point the swpackage utility at a source directory con-
taining the files for the fileset. In addition, a PSF can map this
source directory to the appropriate (destination) directory containing
this subset of the filesets files.

recursive (implicit) file definition

If a directory mapping is active, a PSF can direct the swpa|ckage
utility to include all files (recursively) from within the diregtory in
the fileset.

explicit file definition
For all or some of the files in the fileset, a PSF can-hame each|source
file and destination path with a one line per file 'syntax.

default permission definition
For all or some of the files in the fileset),'a PSF can define a default
set of permissions.

excluding files
Files that otherwise would be included can be explicitly exclud

9%
o

including files
File definitions may be included from a separate file.

These mechanisms can all be used-inn combination with the others.

5.2.13.1 Directory Mapping

directory source [ path}

This syntax defines:a_source directory under which subsequently listed files are
located. In addition), the user can map the source directory to a destination direc-
tory under whigh the packaged files will be located.

The destination directory shall be an absolute pathname, and shall be usged as a
prefix tothe path attribute for each of the files.

The _source directory can be either an absolute pathname, or a relative pathname.
If relative, the swpackage utility interprets it relative to the current working
directory in which the utility was invoked.

| ~1f the source directory does not exist, the swpackage utility shall generate an

error.

5.2.13.2 Recursive File Definition

file O

This syntax directs the swpackage utility to include every file (and directory)
within the current source directory in the fileset. The swpackage utility
attempts to include the entire recursive contents of the source directory in the
fileset.
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The di rect ory keyword shall be specified before the fil e 0O specification is
used. After finishing the recursive processing of the source directory, the
swpackage utility processes further specifications with respect to the original
directory.

All other attributes for the destination file object are taken from the source file,
unless a fil e_perm ssions keyword is active. This keyword is described
below.

The user can specify multiple di rectory and fil e Opairs to gather all files
from different source directories into a single fileset.

5.2.13.3 Explicit File Definition

file [-t typd [-m modd [-o0 ownef[,uid]] [-9
groud , gid] [-n] [-v] soure [ path

Instead of, or in addition to, the recursive file specification, the@ser can eXplicitly
specify the files to be packaged into a fileset.

This syntax may be used to redefine an attribute of a previously defined fijle. All
attributes not specifically listed remain the same.

The di rectory keyword can be used to defineza“source (and destination) for
explicitly specified files. If no di rect ory keyword is active, then the full{source
path and the absolute destination path (the path attribute) shall be specified for
each file.

The meaning of each of these fields is as.follows:

file This keyword specifies an existing file or directory, perhaps|within
the currently active:source directory, to include in the fileset.| It can
also specify a directory, hard link, or symbolic link that does npt exist
as a source file;but is created when the fileset is installed.

source  When specifying an existing source file, this value defines the path to
it.
If this_is a relative path, the swpackage utility searches for [it rela-
tive to the source directory set by the di rectory keyword|, If no
source directory is active, the swpackage utility searches for|it rela-

tive to the current working directory in which the utility was
invoked.

All attributes for the destination file object are taken from the|source
file, unless a fil e_perm ssi ons keyword is active, or the 1 m - 0,
or - g options are also included in the file specification.

When specifying a new directory to be created upon installation
where there is no destination path specified, the source defines the
path of the installed directory. When specifying a new hard link or
symbolic link to be created upon installation, the source defines the
pathname of the installed file to use as the source for the new file.

path
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 di r ec-
t ory keyword shall be prefixed to it. If the path is relative, and no
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-t type

destination directory is active, the swpackage utility shall generate
an error. If the path is not specified, then the source is used as the
path with the appropriate mapping done with the active destination
directory (if any).

When creating a new directory, hard link or symbolic link (a file in
the fileset that does not exist in the source), this option shall be
specified to define the file type. The following file types can be
created:

d Create a directory. If only the source is specified, it is
used as the path. Otherwise, the source is used to

- mmode This option defines the (octal) mode for a file or directory.

- 0 [owner][,uid]

retrieve the attributes for the directory createdhdt path.
If the path is not specified, or any attributes, then
default values of the attributes shall be implemeptation
defined.

h Create a hard link. Both the sourceland path ghall be
specified. The source is the pathname of the installed
file object to be used as the source for the new hgrd link
(the link_source attribute).

S Create a symbolic link. -Both the source and path shall
be specified. The source.is the pathname of the installed
file object to be used(@s the source for the new symbolic
link (the link_source attribute).

Files with the types ¢ (character special), b (block special),| and p
(named pipe | FIFO) areynot supported by swpackage and swi n-
stal | and can be creatéed via a conf i gur e control script. |n gen-
eral, device files and pipes are created during system configlration
on the system actirally running the software. Also, there can |pe files
of other typesithat the swpackage utility does not recognize and
that shall therefore cause an error.

This ‘option defines the name or uid, or both, of the owner of the des-
tination file. If only the owner is specified, then the owner gnd uid
attributes are set for the destination file object based on the database
of the packaging host. If only the uid is specified, it is set as the uid
attribute for the destination object and no owner name is assigned.
If both are specified, each sets the corresponding attribute for [the file
object. If neither are specified, then the owner and uid of the file
shall be used as found in the file system of the packaging hot. See

4.5.7.3.3.

During an installation, the owner attribute is used to set the owner
name and uid unless the owner name is not defined in the target sys-
tem user database. In this case, the value of the uid attribute is used
to set the uid.

- g [group][,gid]

156

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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of the packaging host. If only the group is specified, and it contains
digits only, it is interpreted as the gid, and is set as the gid attribute
for the destination object; no group name is assigned to the object. If
both are specified, each sets the corresponding attribute for the file
object. If neither are specified, then the group and gid of the file
shall be used as found in the file system of the packaging host. See
4.5.7.3.3.

During an installation, the group attribute is used to set the group
name and gid, unless the group name is not defined in the target sys-
tem group database. In this case, the gid attribute is used to set the

-Nn

-V

5.2.13.4 Default Permission Definition

gra.
This option indicates that the file is not compressible.

The use of - v on a source line is used to specify that-the file js vola-
tile (contents, attributes or existence can change after’ installation).

file_permssions [-mmock | -u umask[-o [ownef,]]}fdid]] [-g [groud, 1] gid] ]

A destination file object inherits the mode, owner;.and group of the source file.
The fil e_perm ssi ons keyword can be specified as follows to set a defallt per-
mission mask, owner, and group for all the files being packaged into the fileget:

file_perm ssions

-mmode This option defines a-default (octal) mode for all file objects.

- u umask

--oqownerl[,]][uid]

This keyword only applies*to the fileset it is defined in. Multiple
file_perm ssions can be specified, and subsequent definitions
simply replace previous, definitions.

Instead of specifying an octal mode as the default, the uder can
specify an.octal umask() value that gets “subtracted” from thg mode
of an existing source file, or applied for each nonexistent file, [to gen-
erate‘the mode of the destination file.

By:'specifying a umask() value the user can set a default mpde for
eXecutable files, non-executable files, and directories. A specific mode
can be set for any file, as described above.

This option defines the name or uid, or both, of the owner of the des-
tination file. See the discussion of the - 0 option in 5.2.13.3.

- alarounl Tlrnirl]

9 LI7 FLDIILI™™

This option defines the name or gid, or both, of the group of the desti-
nation file. See the discussion of the - g option in 5.2.13.3.

5.2.13.5 Excluding Files

excl ude source

A file listed after the excl ude keyword that was previously included, for example
from a recursive file definition, is excluded from the list of files.
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If the source specifies a directory, then all files below that directory are excluded.

5.2.13.6 Including Files

file < include file
The fil e keyword can be used to include definitions for files from a separate
include_file by specifying a < (less than) character followed by the include_file.

5.2.14 Space Control_file

patT [ -1 S1ZE
For each path listed in the space file, the swi nst al | utility shall add the size,
in bytes, to the disk space requirements. The size can be positive (reflecting the
maximum transient or permanent disk space required for the install), or nggative
(reflecting space freed by one of the scripts executed by the;swi nstal| com-
mand). An implementation shall consider positive records and.may considefr nega-
tive records.

5.3 Serial Format and Multiple Media

A distribution in the serial format of the software packaging layout is a bit{stream
representation, implemented as a set of PQSIX.1 {2} extended cpi 0 or eXtended
t ar archives which contain files in the. ditectory structure of the software packag-
ing layout defined in Section 5.

A serial distribution can be stored-ofA any serial medium. A serial distributjon can
also be stored in any file, within the file system, which supports the stdring of
POSIX.1 {2} extended cpi o-or extended t ar archives. How a system rgads or
writes to the different media devices is outside the scope of this part of I|ISO/IEC
15068.

Implementations shalVsupport serial distributions if the underlying operating sys-
tem supports the“pax utility, as defined in POSIX.2 {3}, or otherwise suipports
reading and writing of the extended t ar and extended cpi o archives delned in
POSIX.1 {2}.( If serial distributions are supported, the serial distribution formats
supported'shall include extended t ar and extended cpi o.

The distribution is implemented as a set of one or more POSIX.1 {2} eXtended
cpilo/or extended t ar archives. The archives reside on a set of one or mor¢ serial
media, or in a file. Each media in a serial distribution shall contain one and only
one archive.

A distribution may span multiple media in a hierarchical structure. In this case,
the set of files on any particular media, including the attributes defined in any
software definition files, should be similar to that for a serial archive. In other
words, the decision for which files are put on which media should be the same
whether the distribution is serial or hierarchical. Space considerations on media
may cause some differences.

The 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 swpackage utility.

158 5 Software Packaging Layout


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

928
929
930

931

932

933

934

935

936

937

938
939

940

941
942
943

944
945

946
947

948
949
950

951
952
953
954
955

956
957

958
959

960

961

962
963

964
965

966

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

(1) The catalog files (which contain all the information describing the
software contained in the distribution), as well as the control scripts, in
this relative order.

(@) The global I NDEX file, as described in 5.1.1.1

(b) The distribution files, as described in 5.1.1.2

(¢) The product catalog files, product by product, as described in 5.1.1.3
[1] The product control files, as described in 5.1.1.4
[2] The fileset control files, fileset by fileset, as described in 5.1.1.5

(2) The actual software files, fileset by fileset, as described in 5.1.2
(@) Prerequisites of filesets before the filesets that depend on-thein

(b) Kernel filesets before non-kernel filesets (except ‘where |kernel
filesets have prerequisites on non-kernel)

(3) Each medium shall have (as its first file, if a serial ‘medium)

(@) A global | NDEX file, cat al og/ | NDEX thatshall at least contgain the
distribution.uuid and media.sequencesnumber attributes (dised to
identify a particular media within alparticular distribution)

(4) Each archive shall start at the beginning of the medium. Multiple
archives on one medium are not allowed.

Additionally, in order to increase the usability of multiple media serial dj|stribu-
tions, the following guidelines should.be*used and in decreasing importance

— Each medium should contaify complete files wherever possible. If a file is
larger than the the capagity defined by the media_capacity option, then the
behavior is implementation defined.

— Each medium shaeuld contain complete filesets whenever possible or|practi-
cal. The filesetimedia_sequence_number attribute is the number|of the
medium wherethe fileset begins. If a fileset is larger then the medium size,
then the fileset.media_sequence_number attribute shall contain thq list of
media.sequence_numbers describing the media that contain this fileset.

— Each medium should contain complete products whenever possible gr prac-
tical.

+yEach medium should contain needed dependencies whenever posgible or
practical.

Thus, a conforming implementation shall be able to

— Read the | NDEX off of the first medium for the Selection Phase

— Scan the first medium (and those following as needed) for the necessary
catalog files for the Analysis Phase

— Request the next needed medium for the next needed fileset based on
media_sequence_number during the Execution Phase

— Reguest the next medium when the fileset spans media

5.3 Serial Format and Multiple Media 159
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Note that in all respects, a serial distribution shall conform to the specifications of

the extended cpi o or extended tar

archives.

See 10.1.1 and 10.1.2 of

POSIX.1 {2}. This includes, but is not limited to, the following:

— Recording format

— Character sets

160
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Rationale and Notes

B.1 General

B.1.1 Scope

A number of areas are not covered in this part of ISO/HEC"15068. A few
(such as physical media) are truly outside the scope of(this part of ISO/IEC
However, some things are listed as either undefined,or unspecified due 1
and resource constraints as well as the inability"to reach consensus.
thought to be the subject of future revisions orextensions to this part of I
15068 include the archiving of compressed files; partial product replaceme
end user customization. Standardizing the€ current content of this part of I
15068 was considered the most essentialtask, providing a basis for future
mentation and for future development ef standards.

The requirement for all POSIX.2A{3} utilities and all the file system feat
POSIX.1 {2} generated significant” discussion. The assertion was made t
underlying operating systemcneed not be fully POSIX.1 {2} or POSIX.2 {3}
mant. With the requirement left as it is, implementation on such syst
DOS, 0S/2, MVS, VMS “etc., is feasible. Some guidance, however, should
plied by implementors;of this part of ISO/IEC 15068 to those who write sc
be packaged in distributions. It is actually those scripts that have sigr
dependencies on ‘the features of the underlying operating system. Assured

things
15068.
0 time
Areas
SO/IEC
nt, and
SO/IEC
imple-

ures of
nat the
confor-
bMms as
be sup-
Fipts to
nificant
porta-

bility of scripts*is not possible without assurance of an interpreter and utilities.

By allowing-other interpreters, some concession has been made to as
managing. existing software in the real world. The best portability assumj
that_the checki nstal |, preinstall, and postinstal |l scripts sho
depend on features beyond those of POSIX.2 {3} or POSIX.1{2}. The conf
scripts run only on the systems that actually use the software, hence, thg

sist in
btion is
ild not
i gure
y need

not be as portable as the prei nstal | and posti nstall scripts.

This part of ISO/IEC 15068 specifies distributed operations without specify
mechanism for such. Clearly, this could represent a serious problem for

ing the
intero-

perability. It was noted that the existing practices used remote procedure calls,
with technologies that are not currently specified as formal standards. References
to such documents were recognized as impediments to formal international stan-

dardization. The work to specify interoperability for this part of ISO/IEC 1
in progress at X/Open and the reader is referred to {B32}.

B.1 General

5068 is
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B.1.2 Normative References

There is no additional rationale provided for this clause.

B.1.3 Conformance

The conformance classes defined in this part of ISO/IEC 15068 are derived some-
what from the examples of POSIX.1 {2} and POSIX.2 {3}, with variations to support
unique situations. This part of ISO/IEC 15068 contains no API at all, which (in the
minds of many) eliminates the Application Conformance classes of POSIX.1 {2} and

POSTX 23} tmplementatiorm Conformmarce is based o imptementatiomof the util-
ities defined in this part of ISO/IEC 15068, and on the proper POSIX:1{2} and
POSIX.2 {3} support from the operating system. There is a new conformancg class,
Distribution Conformance, to allow suppliers of software to package)their s¢ftware
in a conformant manner. Distributions have many of the charagtéristics ot appli-
cations using POSIX.2 {3}, since the distributions contain executables (preshmably
shell scripts).

B.1.3.1 Implementation Conformance

This class requires support of all the POSIX.1 {2} and POSIX.2 {3} functionality
referenced in this part of ISO/IEC 15068. Thecrequirements from POSIX.1/{2} are
primarily for hierarchical file system support, including the file attributes of
owner, group, and mode. In addition, the)POSIX.2 {3} utilities are required [to sup-
port portable scripts.

This assures that every Conforming Implementation will be able to instpll any
Strictly Conforming Distribution\properly, including the proper settings| of file
attributes. One might question:this need if one is installing software partigular to
a system that is not POSIX.14{2} conformant. It is the pervasive ability tp serve
the software over a distributed file system that makes critical the need for all Con-
forming Implementations to understand at least one set of well specified opgrating
system behavior. TFhe' one set of operating system behavior we have chpsen is
POSIX.1 {2}. The Reed for POSIX.2 {3} is primarily driven by the presence|of exe-
cutable controltfiles within distributions. At least one guaranteed mechapism is
required to (invoke those files, and the shell interpreter was chosen for thjat pur-
pose. Further, developers of portable scripts need a guarantee of some basic set of
utilitiesswith which to work, and the POSIX.2 {3} utilities were chosen for that pur-
pose:

A Conforming Implementation need not include the POSIX.1 {2} and POS|X.2 {3}

implementation itself, but shall document how such can be obtained for the sys-

—temsthat theimplementatiomsupports—ttis reasonabtetoassumethata given
implementation, conformant in the presence of proper POSIX.1 {2} and POSIX.2 {3}
support from the operating system, may still operate correctly on some distribu-
tions even when the proper operating system support is not present in full or in
part.
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B.1.3.2 Distribution Conformance

B.1.3.2.1 Strictly Conforming POSIX.7.2 Distribution

The Strictly Conforming Distribution class is intended to provide the highest
degree of portability for a distribution. Conformance to this class guarantees that

any conforming implementation can install this software properly.

B.1.3.2.2 Conforming POSIX.7.2 Distribution

The Conforming Distribution class is intended to guarantee that any conforming

H 1 AP H o ll 4l £, [ Tlas 1 1
rnrpiciricimacurt Lalt CUPY Ut Jriotalt s surtvwartc prupgcrily. TS Lidss ald

for additional functionality, which may come either from implementatio

allows
s that

can take advantage of additional attributes, or from software being,able fo store

and retrieve that information from any Conforming Implementation.
B.1.3.2.3 Conforming POSIX.7.2 Distribution Using Extensions

This class is intended to allow evolution of this standard,*but in an ope
sistent and well-documented manner. Examples of this'are compressed m
bootable serial media. Both of these are features were recognized as imp
but upon which consensus was not reached.

This class also provides flexibility for distributions needing to conform t
constraints related to the support of POSIX/1 {2} and POSIX.2 {3}. Users
the developers of this part of ISO/IEC 15068 strongly voiced the desire to §
interpreters other than sh. Support fax other interpreters also permits thg
such distributions on systems, suchas DOS, which are not conforman
POSIX.1 {2} or POSIX.2 {3}.

B.1.3.2.4 Documentation

There is no additional rationale provided for this subclause.

B.1.4 Test Methods

There is no additional rationale provided for this clause.

B.2Terminology and General Requirements

n, con-
edia or
ortant,

b other
among
upport
b use of
t with

B.2.1 Conventions

B.2.1.1 Editorial Conventions

There is no additional rationale provided for this subclause.

B.2 Terminology and General Requirements
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B.2.1.2 Grammar Conventions

There is no additional rationale provided for this subclause.

B.2.2 Definitions

In defining standards for software administration, the concept of roles is used to
specify the way interactions occur in order for software administration to take
place. Figure B-1 shows the various roles, including those that are outside the
scope of this part of ISO/IEC 15068, as well as those within that scope.

Manager
role
- T ~
7 ‘ >~ _  swinstall, swcopy, swremove
swpackage -~ | swilist ~~_  swilist, swmodify
T ' sweopy £47 swverify
o ' swinstall . _ swconfig
~ | ~
~ V ~
Package Source Swcopy Target
swinstall
role role role

swlist, swmodify
swinstall swremove swlist, swmodify

swpackage swpackage sweopy swverify
swconfig
. - - - \
developed distribution installed

software

software software

data flow Client

Developer
role

777777 control flow role

out of scope

Figure B-1 - Roles in Software Administration

Distributed applications require actions to be performed in more than one place
(system or directory). These distributed portions have often been referred to as
client 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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neutral concept of role is introduced. This stems from a need to refer to things
that occur logically, if not physically, on what might be thought of as a client or
server. In the context of this part of ISO/IEC 15068, roles are simply a convenient
way of referring to where function is apparent, with no implication for how this is
actually implemented.

It may be helpful to think of roles as separate processes, one per role, but that is
only one possible implementation. Roles may operate on separate systems, or
hosts, although all roles may operate on the same host. For example, the pack-
ager role creates an initial distribution. When copying this distribution, the
source role provides read access to the distribution files, while the target role

writes the new copy. This new copy may then be read by another source, fole for
another install or copy.

For any implementation, a role consists of the entire set of tasks that may occur
within the role. A task is a set of well-defined behaviors and state changeg in the
managed objects. Tasks are initiated by the system administrator using a specific
command in the command line interface (CLI). Tasks are,defined by this|part of
ISO/IEC 15068 in terms of the state changes on the seftware objects on| target
hosts.

As each task proceeds, different roles are involved.- These roles may be realized on
a single machine or could involve a different machinre for each role.

Developer Role Where the software” is developed, tested, and| main-
tained.

This role isjoutside the scope of this part of IISO/IEC
15068. In“Figure B-1, software is developed py the
development role in some environment that results in it
beingin the developed state.

Manager Role Where each task is initiated and is concerned with tak-
ing appropriate action at the completion or faildre of a
task.

Manager control is understood as a more commdn need
than target control, so at least that should be supjported.
For this reason, the manager role sets the options for a
task, and each of the target hosts implements those
options. So, any extension involves a set of ways to
define selected control over particular policies. Aldesign
for this has not been pursued beyond recognizing the
complexity of the problem.

The manager role pm\/idpq the means of controll ng the
way software is created, transferred, and installed. In
particular it provides an administrative interface to the
other roles, enabling their activities to be controlled in a
coordinated manner.

Packager Role Where software that has been developed is organized in
a form suitable for distribution.

The packager role transforms a product from the format
produced by the developer role to the format specified by

B.2 Terminology and General Requirements 169
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this part of ISO/IEC 15068 for use by the next stage of
the process, the source, and manager roles. The pack-
ager role defines the requirements for this transforma-
tion to be successful — the input (the product
specification file, and the files it describes), the com-
mand line interface to initiate the transformation
(swpackage) utility, and the output of the packaging
task (packaging layout).

Two distinct, but related, formats for packaged software
are supported by this part of ISO/IEC 15068 — a struc-

Source Role

Target Role

file system (such as disk, CD, etc.), and a.bit stream
representation residing on any serial device.of file (such
as tape, t ar archive file, etc.).

tured format residing within a POSIX.1 {2} hler%’chical

Where the software exists in a form\Suitable fon distri-
bution and hence forms a context‘for the establishment
of a repository of software from-which the manager may
choose to distribute to the tafget.

Software exists in the source until it is removdd by a
task initiated by the manager.

The source role provides a repository where software
may be stored,-and provides access for those roles that
require the seftware.

The target’of a task.

For example, when installing software, the target is
where' software is installed after having been ddglivered
from a source. As another example, the target for a
copy task command refers to the distribution whegre pro-
ducts are added. For management tasks like removing
software, the target refers to eithef the
installed_software objects or the distributions from
which software is being removed.

Part of the distributed model involves the tardet role
granting permission to the manager role to pgerform
various software administration tasks. Authonity for
certain classes of tasks may be individually contrpllable,
for example, modifying vs. listing installed prpducts.
While it is entirely conceivable that the target mgy want

Client Role

170

to restrict the way authorized tasks are performed, it is
beyond the scope of this part of ISO/IEC 15068.

Where the software is actually executed or used, which
may be different from where it is actually installed.

Software is configured for use on the client.

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

B Rationale and Notes
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sharing. A manager role initiates the install task with
the source role serving the software from the distribu-

tion and the target role installing the softwar

e on a

fileserver. After the installation is complete, then a
client role on each client sharing this software performs

configuration for the shared software and the
host.

client

It is important to understand the difference between the target and client roles.
The client role is where the software is actually used and where configuration of
the software takes place, while the target role is where the software is installed.

Although In many cases these are the same machines, In some casestf

different and the separation of configuration from installation is imporfant]

target from the targets operand of an install or configure task may identify
get role (if installing but not configuring), a client role (if just configuring),
(if installing and configuring).

Two examples of when these roles refer to different machinesare:

— Proxy install (installing on one system for use byanother system)
configuration of the software is done separately;bécause the target n
have the necessary capabilities or information) or both, for configur
client.

— The target is a file server, and there, are multiple clients that acc
software installed on the file serven.” Each client may require s¢
configuration as targets of swconf'i g.

Figure B-1 shows a split between _the manager role and the other role
administrative interface to software administration is provided in the m

ley are
Each
/ a tar-
Or both

where
nay not
ng the

pss the
bparate

5. The
anager

role, from which the individual tasks that take place in the other roles afre con-

trolled.

This part of ISO/IEC 15068 defines a set of utilities that is such an adminig
interface. These utilities provide basic facilities for controlling the ind
tasks. Other management applications may be built that provide much
comprehensive software administration facilities. This part of ISO/IEC

trative
ividual
1 more
15068

defines facilities that enable management applications to control so¢ftware

administration across any number of systems with conforming implementat

One itemof note among the general terms is the definition of symbolic li
2.2.2.99). While not yet standardized (see POSIX.1la {B21}), symbolic links
entrenched part of existing practice. This part of ISO/IEC 15068 ma
attempt to independently define symbolic links. Rather, the functional

ions.

Nk (see
are an
kes no
charac-

teristics of symbolic links are undefined.
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B.3 Software Structures

An example of the structure of the software objects for this part of ISO/IEC 15068

is illustrated in Figure B-2.

(systemA

Installed_sortwae @/ distripution @ /cd

Binaries

Figure B-2 - Example of Software Structure

At the top of the hierarchy isza host, which is a system that conforms to th
of ISO/IEC 15068. It is the starting point for finding all the software on th
tem that falls within” this part of ISO/IEC 15068. A host ¢
software_collections:

There are two distinct types of software_collections, as listed in the followir]
may exist within a conformant system:

distribdtion A distribution consists of software products, in
ready for installation. A distribution may also
software bundles. There may be many distri
within a host.

installed_software An installed_software object consists of p

is part
at sys-
bntains

g, that

a form
rontain
butions

roducts

installed from a distribution An iannllpd_c

pftware

object may also contain software bundles. There may be

other installed_software objects for use by this
or for other systems.

Software is organized into a hierarchy of objects, as described in the fol
that are operated on by the utilities defined in this part of ISO/IEC 15068:

system

lowing,

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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combination of the two.

bundle A bundle is a grouping of other software objects and is a
convenient way to reference a set of software.

fileset A fileset consists of the actual files plus control scripts.
Filesets are generally the lowest level of software object
that can be operated on by the utilities.

subproduct Subproducts are a grouping of other subproducts, or of
filesets, or of some combination, that resolve to a group
of filesets. Subproducts are a convenient way to aggre-

gate filesets.

The software_files define the files and control_files that are contdined|in the
software objects that are operated on during a software administration [utility.
There are two classes of software_files as described in the following:

control_file Control_files consist of control scripts and other files
that are used in various ways by.the utilities. Control
scripts are executed by the utilities at various pgints in
a task. Control scripts providé a way to perform steps,
in addition to those executed by the utilities, at yarious
points in the task such-as preinstall checking, [postin-
stall customization)configuration, and verifijcation.
Either a single seript with multiple entry points, pr mul-
tiple scripts catybé defined.

Most control’scripts are run on the target, which may be
a differemt architecture than the client on whjch the
software  operates. They should, thereforg, use
POSIX.2 {3} utilities, except where they can determine
that'they are running on the client.

In addition to scripts, other control_files provide input
to the control scripts, or to the utilities directly (4.9., the
response and space control_files).

file Files are the lowest level of object defined by this|part of
ISO/IEC 15068. Files contain the attributes degcribing
the file including the contents of the file and its installed
location.

The distributions and installed_software objects are the sources or targdts of a
Software administration command. The software objects (products, filesets, bun-
dles, and subproducts) are the objects that are being applied to those targets.

This part of ISO/IEC 15068 describes the structure and the attributes for
software_collections, software objects, and software files. It also describes the
behaviors for the utilities that operate on these objects. However, these structure
definitions are not managed object classes in the 1SO sense because the behaviors
are not described in terms of methods within object classes.

NOTE: Object classes are templates for the creation of object instances. They are analogous to the
definition 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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data manipulation, including creation, modification, and listing, so that the actual storage of the
data is appropriately hidden from the application using the objects.

Figure B-3 shows the components of the software object hierarchy. The contain-
ment arrows designate objects that are defined within the context of their contain-
ing objects. An object can only exist within one containing object. The identifier of
an object (for example, the tag attribute of a fileset) only needs to be unique within
the scope of the containing object.

The reference arrows designate objects that are included when this object is
operated on. An object may be referred to by more than one object. Bundles need

not vrofor to ontire nrradiuictce hit can vrofor to mndonadual filocote Ay crihine ducts

MO TCTCT U T U PT OO 0Tt DUt oo oI CO— miorv oo o oCttto UT OOt

Fileset and subproduct objects can be referenced directly by bundles by-algo iden-
tifying the product of which the fileset or subproduct is a part.

Figure B-4 shows the software administration common classes and ‘the s¢ftware
objects that inherit attributes from these common classes.

Interoperability between implementations of this part of ISO/IEC 15068 may be
achieved through the definition of methods for the first two of these cpommon
classes, software_collections and software. The software collections dre the
source and target objects for software administration, while the software [objects
are the objects that are operated on within the coftext of the software_collgctions.
Operations on individual software_files independent of operations on s¢ftware
objects is undefined.

This part of ISO/IEC 15068 also does fot” define how remote file systems are
managed. In the simplest case, each file system is “local” to a single host, land all
installations may be directed to the, file system through an agent process on that
host. Thus, files on a file system are contained within one of the installed
software collections contained_below that host. On the other hand, an imglemen-
tation may also choose to allow installation to a remote file system over a remote
file system protocol. That™is, the target process is running on a host fthat is
different from the one that contains the file system. In this case, the files pn that
file system may be contained within the same software collection as before, or may
be contained within“a local software collection. In another implementatjon, all
software collections may be stored within a global naming service instead off below
any particular host.

An implementation may choose to define a software host object, or manage
software as part of a more general host object. The attributes of a host objgct that
are (Ofjinterest to this part of ISO/IEC 15068 are shown in the following tablg:

The following are the attributes of the hosts that contain software_collections
managed by this part of ISO/IEC 15068:

distributions The list of distribution.path attributes for distributions in the
software host object.

These describe the PATHNAME portion of a software_collection
source or target.

host Identifier used to specify the host portion of a software source or
target.

Identification of a remote host system is dependent on the net-
working services implementation and thus the syntax and

174 B Rationale and Notes


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

371

372
373

374
375

376
377

378

379

380
381

382
383
384
385

386
387

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

Software

Hosts .
—_— containment

77777 = reference

CSofior
SOTtWware

Collections Distribution

Installed
Software

(sane object as

Installed Software)

Software |
|
|
|
777777 Subproduct| 7]
Software
Files

Figure B-3 - Software Object Containment

semantics of the host name is undefined within this part of
ISO/IEC 15068.

installed_software
The list of installed_software.path and installed_software.catalog
attributes for installed_software objects in the software host
object.

These describe the PATHNAME portion of a software_collection
target.

machine_type
Corresponds to the machine member of the uname() structure
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Softwae Collection
Distribution Installed Software
Software
Product Fileset
Bundle Subproduct
Softwae File
File Contrd File
Figure B-4 - Software Object Inheritance
defined in 44 1 of POSIX 1 {’)}

0S_name

os_release

176

It is the hardware type on which the system is running.

Corresponds to the sysname member of the uname() structure
defined in 4.4.1 of POSIX.1 {2}.

It is the name of this implementation of the operating system.

Corresponds to the release member of the uname() structure
defined in 4.4.1 of POSIX.1 {2}.
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Table B-1 - Possible Attributes of a Host Class
Attribute Length Permitted Values Default Value
host Undefined Portable character set None
0s_name 32 Portable character set None
0s_release 32 Portable character set None
0s_version 32 Portable character set None
machine_type 32 Portable character set None
distributions Undefined List of distribution directories Empty list
installed_software Undefined List of installed_software direc- Empty list]
tories and catalog identifiers

It is the release level of the operating system implementatjion.

0S_version Corresponds to the version member of the mhame() stfucture
defined in 4.4.1 of POSIX.1 {2}.

It is the version level of this release of the operating systein.

B.3.1 Software_Collection

This class definition exists for convenience iR’ defining the classes that |inherit
from it. It is not intended that any direct instances of this class be created, but
only of the classes that inherit from it.

Multiple versions of products and bundles are possible when subsequent releases
of a product or bundle have different revision numbers, and when products pr bun-
dles targeted for different machine types or other OS attributes define thg archi-
tecture attribute differently,

The layout_version attribute is the version number of this part of ISO/IEC 15068 to
which the distribution conforms. The name of this part of ISO/IEC 15068 (e.g.,
P1387.2-19xx) was considered but there was concern that the delay between IEEE
acceptance and 1SO’ acceptance would make it hard to pick the year corre¢tly. It
is not clear when to change the number from 1.0 to 1.1 or even from 1.x to 2.0.

It is possible-for an | NDEX file describing a distribution to contain producks with
differentwvalues of layout version. The software_collection layout version refers
only t@the format of the distribution attributes and the pr oduct keyword{ After
the(product keyword, the product layout version defines the format|of the
definitions of all objects within that product.

B.3.2 Distribution

POSIX.1 {2} allows for different pathname and filename sizes. Thus it is possible
for a distribution to be created on one system and not be readable or installed on
another system (each of which conforms with this part of 1ISO/IEC 15068) because
of differences in their POSIX.1 {2} {NAME_MAX} and {PATH_MAX}. Considera-
tion 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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path that may be contained within a supported archive.

The need for the media_sequence_number attribute is to number the tapes (or
disks or whatever) if a distribution is on more than one of them. If there is only
one, then its number is 1.

The following attributes at one point were listed as distribution attributes. How-
ever, it was determined that the only time it could be guaranteed that these attri-
butes were accurate was for an initial distribution definition. As soon as a
SWCOpY or swrenpve operation occurred on a distribution, the attributes could
be invalid because it would be impossible to modify these attributes in any logical

manherbasedon-the-operation—lt-isrecognized-that these-attributes-are-valuable
Masbasea-0h—+h pelraton—tisH ghizegthattn & -6V

and many vendors may choose to put them in as vendor extensions.

tag A short name associated with the distribution, used-\for sglecting
the distribution from the command line

title A longer name used for display purposes.
description A more detailed description of the contents.of the distribution.
revision A revision associated with the distribation.

media_type Describes the type of media being/used (e.g., CD-ROM,| 8 mm,
etc.)

copyright The copyright notice for the distribution.

create_time The date, in seconds since’the Epoch, when the distribution was
made.

number The vendor part number for the distribution.

architecture A sequence of Ctharacters used by a vendor to descripe the
machine or.roduct.

This isOpresumably more “user friendly’ than the |values
returned by the uname utility.

Usually distributions will be created upon creation of the first produgt with
swpackage ornswecopy. Usually distributions will be removed as a part of [remov-
ing the lastproduct with swrenove. An implementation may choose to provide
more explicit control for creation and deletion of empty distributions. The
swecopy..and swr enmove utilities should be used for this purpose. The swnpdi fy
utilitymay also be used.

B.3.3 Media

There is no additional rationale provided for this clause.

B.3.4 Installed_Software

This class definition exists for convenience in defining the classes that inherit
from it. It is not intended that any direct instances of this class be created, but
only of the classes that inherit from it.
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The installed_software catalog may be located by something as simple as a path-
name where the catalog is stored as a file, or it could be located in a more compli-
cated fashion such as with a key from a directory service used to identify all or
part of a database.

B.3.5 Vendor

The vendor.tag attribute is intended to distinguish software objects from different
vendors that happen to have the same product.tag. A vendor should attempt to
choose a vendor.tag that is unique among all vendors.

B.3.6 Software

This class definition exists for convenience in defining the classes that |inherit
from it. It is not intended that any direct instances of this glass be created, but
only of the classes that inherit from it.

This standard has defined four related software objects = products, filesets, bun-
dles, and subproducts. See Figure B-4. Implementations are encourgged to
present these to the user as hierarchy of similar “software” objects, and to gctually
implement these so that they differ only as needed’. That is to say, an imglemen-
tation should use inheritance from a commof) class as much as possible. The
rationale for the four differently named software objects is as follows:

— Products and filesets are concepts firmly entrenched in existing ptactice.
All of the many practices that have contributed to this standargd have
included these two levels. Manageable software objects necessarily includes
some files to manage. Thisyis the basis of a software product. Additjonally,
most application software has both required and optional pieces, sp often
only a subset of the product may be installed. Thus, a fileset is chosgn as a
“set of files” and a(product is a collection of filesets that have a number of
shared attributes; and are distributed in a single distribution (usually from
a single vendor).

— It was agreed that a “recursive notational convenience” was very desirable.
Additionally, many (but not all) existing practices had realized the need for
various overlapping groupings of software into new ‘“configurations.| Bun-
dles' and subproducts are merely “macro” or ‘“recursive” produgts and
filesets, respectively. Just as products and filesets are a bit differgnt, the
use of bundles and subproducts are a bit different. Bundles provid¢ a way
to make products out of existing products or parts of products. Subproducts
provide a way to provide selectable units that may overlap in fileget con-

tents. For example, a fileset may be part of “runtime™ support as well as
“development” environment subproducts. Finally, bundles and subproducts
are recursive in that they may contain other bundles and subproducts,
respectively.

— The containment of filesets and subproducts within products allows for
derived naming of components of a product — that is, a simple tag for a
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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The need to localize the following descriptive software and vendor attributes was
recognized — title, description and copyright. However, since the existing practice
for localization of software information files in portable media is immature, this
has been deferred to a possible future revision of this part of ISO/IEC 15068.

Until a future revision of this part of ISO/IEC 15068 addresses localization, one
recommended way to internationalize these attributes is to create vendor-defined
attributes with the format

keywor d. <LANG>
where keyword is "description®, "title", or "copyright", and <LANG> is the value of
the LANG environment variable. An implementation should then recognize if

CANG 15 SeT 10 a value other than I1ts defadlit and search Tor a corresponding attri-
bute. If that attribute does not exist, then the default one will be used. (kselff exam-
ple
pr oduct
tag G eat Product
title "This is great!"
title. FRENCH "C est magnifique!"
title. GERMAN "Sehr gut!"”
description"Long boring paragraph why this'is great”
description. FRENCH ". ..
descri pti on. GERVAN ". ..

Note that the tag, revision, and other attributes)that affect the defined behavior of
the implementation, shall not be internationalized. For this revision of this part
of ISO/IEC 15068, this includes all defined ‘attributes except title, descriptign, and
copyright.

The size for the software may be larger than that supported by the POS|X.1 {2}
size_t structure since software can‘contain many files. It is recommended that an
implementation allocate at least 64 b for the internal storage of the software size
attribute.

An effort has been made<te support the attributes needed by the Desktop Manage-
ment Task Force (DMTF) {B1}. and the Internet Host Resources MIB (RFC 1514)
{B29}. The information requested by the two is similar. This discussion only men-
tions one of the two (DMTF), but is applicable to both.

The DMTF Component ID Group contains the required attributes. The mapping
between software attributes and those for the Component ID Group fan be
derived:as ‘'shown in the following table:

Table B-2 - Mapping from Software to DMTF Component ID

DMTFAttribute POStX 72 Attribute POStXExampie
Manufacturer vendor_title Any Conputer System Inc.
Product title W dget Maker
Version revision A.10.0
Serial Number number B1234- 13245
Installation create_date 199306291000. 00
Verify (swverify) 0

Note that create_date, shown in Table B-2, is not really an attribute. However, it
behaves as as an attribute when executing sw i st - a create_date.
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Tying DMTF Verify to swerify (and sw i st) execution on the software object
seems closest to the intention of DMTF. DMTF defines the following values:

0 an error occurred; check status code

1 conponent does not exi st

2 verify not supported

4 conponent exists, functionality untested
5 conponent exists, functionality unknown
6 conponent exists, functionality no good
-

comonant —avisctc functiaonalityv anad
COHPOREeHT eX-5St-5— uRet+ a1+t y—g06066a

The sweri fy command can generate return codes for DMTF valug)6”(return
code 1) and value 7 (return code 0). The swl i st command can be used to test for
existence, DMTF 1. A lack of veri fy scripts could be related to DMTF 2 or
DMTF 7.

B.3.7 Products

The value of the revision attribute is interpreted as-a\. (period) separated|string,
as defined in 3.7 and further in 4.1.4.1. This definition permits the use of{such a
string, but does not require it. The string can be constructed entirely withput the
use of periods. An example of the comparison is

Al1.003.01 < A . 004.00 < B.000. 00
Al 003 01 < A 004 _00 < B 000:00
First < Second < Third
First < Fourth < Second

Historically, some implementations computed the value of instance_id gequen-
tially, while other implementations have used an algorithm based on the product
tag, vendor_tag, and the(various machine type attributes. No implementation is
specified, other than to_guarantee that the tag and instance_id uniquely identify
the product within-the’distribution or installed_software object. This is to make it
easier to specify a-particular product when there are other products sharjng the
same tag as would be the case when there are different product instances ip a dis-
tribution for_ several machine types or multiple concurrent versions on a host.

The vendor_tag attribute is intended to be universally unique to distinguish pro-
duct and bundle software objects that otherwise would be treated as thg same
object if the tag, revision, and architecture attributes were the same. Guarantee-
ing universal uniqueness is difficult at best, and no need was seen at present to
cause the value of vendor_tag to be either some sort of machine-generated pniver-

callvrpiaavaliia Ay Affiniallh gy ranctarad
Saty oot vardt o ormerarTy TCyYTSteTe o

Multiple versions of the “same” product or bundle (ones with the same value for
the tag attribute) is supported by each version possessing values of the version
distinguishing attributes unique within that installed software catalog.

The architecture attribute should include information related to four uname()
structure members. The architecture attribute is needed for sof t war e_specs
since the patterns used for determining compatibility in the attributes related to
uname() can be somewhat complex and contain patterns, while sof t war e_specs
themselves can contain patterns.
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It is recommended that a set of guidelines be used for the architecture attributes
to maintain a consistent “syntax’ for related architectures. This increases the
usability of this field for users selecting software. An example guideline is to order
any information contained in the value of the attribute in a consistent way,
separated by a consistent delimiter. For example

architecture sunos_4.1 sun4
for a product with the attributes

0S_name sunos

0S rev 4. I [
os_ver [
machi ne_type sun40

Another example is
architecture hp-ux_9 pa-risc

for a product with the attributes

0os_nanme hp- ux

os_rev 9.010.0

os_ver [a..e]

machi ne_type 9000/[ 6. . 8] ???

Product machine attributes describe the target systems on which this product
may be installed. Each of these keywords are related to a POSIX.1 {2} uphame()
member and may be defined as a simple string, or a software pattern matching
notation. How compatible software is determined depends on whether the pro-
ducts are being installed on the system that will be using them, or whetler the
installation will be used by other systems with perhaps different attributes.

If a uname attribute is undefined, the behavior is essentially the same as if it were
defined to be O(meanjing compatible with all systems).

The product directory for an application should be the directory that is paft of all
paths in the product. Thus, if an application has three filesets that contgin files
below /apph/fconsol e, /appl/agent, and /appl/data respectively, the
product.directory attribute should be set to / appl . If a user relocates the product
with a command like

swi-nstall appl,r=1.0,1=/di sk2/appl
then_all three filesets have the same location attribute. If the user relocates the
product to three different locations

swi nstall appl.console,r=1.0,1=/diskl/appl

o nct Al l Annl ANt r=1_0 1 —/d:i cleD2/] ~Annl

SV ITTouv Aara MPPI . uu\/lll y ! . Uy T LA LEEAAY 1) MPPI

swi nstall appl.data,r=1.0,1=/disk3/appl
then each fileset will have a different location attribute. There will be three pro-
duct instances containing the three filesets (since products versions are dis-
tinguished by location), but the user can still identify all three filesets as one with
the specification

swerify appl,r=1.0,1=0

Alternatively, the user could relate all these locations with the same version
qualifier, such as "q=current" as follows:
swi nstall appl.console,r=1.0,1=/diskl/appl, gq=current
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swi nstall appl.agent,r=1.0,I=/di sk2/appl, g=current

swi nstall appl.data,r=1.0,1=/disk3/appl, gq=current
And subsequently identify all pieces with

swerify appl, g=current

The postkernel attribute supports the ability to install one operating system in
proxy (to an alternate root) by another implementation that does not understand
that operating system. All products that contain kernel filesets that will be
installed into the same installed_software object should have the same path
defined. There should be one core OS kernel fileset that includes this path in its
set of files so that it has been installed by the time the postkernel script is exe-

cutad

A= aawaw o

In general, a product with no prei nstall or posti nstal |l scriptsistgecover-
able. However, if there are preinstall or postinstall 5scripty, then
unprei nstall and unposti nstal | scripts shall be provided if any steps need
to be undone to support autorecovery.

There was an issue whether dependencies should be an attribute of a pjroduct.
The following types of dependencies have been discussed;

— Fileset to fileset within a product

— Fileset to (some other) product

— Fileset in one product to fileset in anothekproduct

— Product to product

— Product to fileset in some other product

— Product to fileset in that product (essentially mandatory fileset)

The last three dependency types-are not necessary if the first three typgs exist
(which they do), since those dependencies can be specified in terms of the [others.
For example, if an entire pkoduct depends on a second product, then the|second
product can be defined asla dependency for all filesets in the first product.

The developers of this part of ISO/IEC 15068 recognized that numerous additional
dependency requitements are possible, particularly for software updates.| These
may be handled via checki nst al | scripts, and can be considered for futufe revi-
sions of thispart of ISO/IEC 15068.

The intentien behind the inclusion of the layout version attribute within| a pro-
duct js“that it be required if its value is different than that for its asspciated
software_collection.

B.3.8 Bundles

Bundles serve two purposes — they allow the software supplier to group different
subsets of products into new configurations or products, and they allow the
software administrator to build useful groups of software (configurations) from
already defined bundles and products.

The bundle class does not have location or directory attributes. This is because
sof t war e_specs within the bundles can refer to products with different default
directory attributes or even products that have been relocated.
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Bundles have “uname” attributes that only have any value if the bundle aggregate
has a different compatibility than that of any of its contents. Besides offering
more control to the person defining the bundle, it is useful in a GUI that wants to
only display compatible software by default. For example, a bundle may contain
one product that operates on a system with an uname attribute of “A” and another
product that operates on systems with uname attributes of “A” or “B”. In this
case, it might be useful to define the bundle attribute to be “A”. Since it is possible
that not all the bundles contents exist in a particular distribution or
installed_software object, it may not be possible to determine the compatibility of
the bundle in all cases unless the bundle attributes are also defined.

The vendor_tag attribute Is intended to be universally unique to prevent naming
clashes for similarly named products and bundles from different)yvendors.
Guaranteeing universal uniqueness is difficult at best; it was deemed\unnegessary
at present to cause the value of vendor_tag to be either some sort of machine-
generated universally unique value or officially registered.

The intention behind the inclusion of the layout_version attribute within albundle
is that it be required if its value is different than-that for its asspciated
software_collection.

The value of the bundle.contents attribute is noet_modified when a locdtion is
specified for a bundle, allowing future resolutions”of its contents to remalin con-
sistent. For example, assume bundles " CAT"Cand " DOG", and products [' FOO'
and " BAR", all with directory attributes defined as "/ ".
bundl e
tag CAT
contents DOG, | =/dog BAR, | =/ bar
bundl e
tag DOG
contents FOO,:i=/f oo

When the bundle " CAT" is-installed and relocated to / cat, the following |objects
are installed:
CAT, | =/ cat
DOG, | =/ cat'/ dog
FOO, | =/ cat /dog/ f oo
BAR:l\=/ cat / bar

So, when resolving " CAT, | =/ cat " in installed software, applying the propgr loca-
tions to\the software_specs in the contents will result in theg same
sof twar e_specs in the installed software.

Bundle definitions are only copied or installed when explicitly specified sinte they
are external to the product and not always applicable to the use of the product
installed. The creator of a product has no control over what bundles refer¢nce it.

For example, a product may be a member of numerous bundles, and many of those
bundles will likely have nothing to do with the bundles and products chosen to be
installed. Also, see B.3.10.

Bundles and subproducts have lists defining their contents that are always copied
¢(ontents is a static attribute). So, if a partial bundle or product is copied, the
value of the contents attribute does not change. However, by comparing that
attribute to what objects are actually installed, “completeness” of a bundle or sub-
product can be determined.
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B.3.9 Filesets

The media_sequence_number is used for serial distributions to describe which
media the archive containing the fileset starts on. There is generally one archive
per media, unless a fileset is larger than a media. Each media has a unique
sequence number whether it begins an archive or continues a previous one.

At one point a fileset class attribute existed that could contain the value of recom-
mended, mandatory, or optional. The attribute was removed because it was felt
that this part of ISO/IEC 15068 could not specify any behavior for the attribute. It
would be possible to make a specific fileset mandatory by having all other filesets

i that product specify itaseither a prerequisite or corequisite:

Another way to handle recommended, mandatory, or optional filesetscwould be to
create subproducts with tags of the appropriate names. Although“this part of
ISO/IEC 15068 does not specify any behavior based on the name of subprodiict.tag,
a specific implementation could define behavior as an extension.

B.3.10 Subproducts

Unlike bundles, subproduct definitions (that are internal to a product) are| copied
or installed when any fileset specified in the contents attribute of the subproduct
is copied or installed. Products are meant to pe sets of related software and are
usually created and managed by one person‘er organization. Additionally, $ubpro-
ducts are normally used to specify usefulhsubsets of filesets within the pjroduct,
which in turn are useful for dependencies. With subproducts, the “parts make up
the whole.”

B.3.11 Software Files

This class definition exists for convenience in defining the classes that |inherit
from it. It is not intendéed that any direct instances of this class be created, but
only of the classes that inherit from it.

The compression’ type attribute allows compressing and uncompressing of{ indivi-
dual files during swcopy, and uncompressing during swi nstal l. The [way in
which an implementation uses this attribute is undefined, although the general
thought %\ -was that this would normally be the name |of a
compiession/uncompression routine with a simple interface. An implemeptation
should be flexible in locating routines specified by compression_type, utilizing any
or,all of the following:

— Built-in_knowledge of the compression type format for compressing and

uncompressing
— The product control directory for a program named in compression_type
— PATH on the target system for a program named in compression_type

No particular compression method is specified in the standard largely because the
developers of this part of ISO/IEC 15068 saw no standard for file compression and
did 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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implementations. It is likely that the format used by the gzi p utility is appropri-
ate for all implementations. Each implementation may support any number of
other methods.

The interface to the compression routine was also left unspecified. It is recom-
mended that input be taken from stdin and output be directed to stdout, that the
routine operate with no option to imply compress, and that a - u option imply
uncompress. However, specific compression routines may require more complex
interfaces.

The group also considered archiving of compressed files, i.e., concatenation or

other - combinaticn-into-a-singlefile—TFhe main-purpnose—of thiswould-be 10 save
HRey RohatofRtoa-sHhgieHe—nenalnpuip —HHS-AOLHAG-D

J
cluster space on diskette distributions. It was finally decided that the‘risks for
current standardization were too high — especially if an archive extende¢d over
more than one diskette — and the issue was left implementation-depend¢nt. In
implementing this, there should be consideration of the followingfactors:

— A new archive_source attribute to indicate that the file.contents are|within
a named archive.

— Defining a new fileset archive_type attribute with values of empty|string,
cat, or the name of an archive routine like-t\ar. The type cat indicates
simple appending to an archive file. If caty (or even possibly t ar|) were
used, an archive_offset attribute would indicate where within the archive
the file started. This could be used,for fast single-file extractior] using
either size or compressed_size.

— Extended options on swcopy farrarchive files and archive_type (similar to
compress_files and compression_type). The uncompress_files=true| option
on swcopy would both unarchive and uncompress.

— An archiver interface that permitted appending or extracting one flle at a
time.

— The archiver, like\the compressor, could be distributed in the prodyct con-
trol directory:.

Finally, compression support for swpackage was considered, and deemed as
unnecessary, sihce compression can be achieved by copying after packaging. But
an implementation can easily add attributes to achieve this function.

B.34A2 Files

The letters chosen for the file type attribute are consistent with the syntax of the
fi nd utility with the - t ype option, as defined in POSIX.2 {3}. Hard links gre not

specifically mentioned 1n 5.6.1.1 of POSIX.I{Z}. Symbolic TInks are not mentioned
in POSIX.1 {2} but are included to support existing practice. Work to standardize
symbolic links is included in POSIX.1a {B21}.

Implementations running on operating systems that do not support a POSIX.1 {2}
file system can interpret the defined attributes in any appropriate way. See
1.3.1.1. Any implementation can extend file attributes with additional attributes
appropriate 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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the attributes FAT _Hidden and FAT_Readonly.

There was some debate whether the major and minor attributes are appropriate
or not since there is no standard that specifies how these files are created. In
addition, this part of ISO/IEC 15068 specifies that the serial distribution be in
POSIX.1 {2} cpi o or t ar format; however these attributes are biased towards t ar
format as opposed to cpi o format.

Other SVR4 supported file types are f, d, | , s (like SDU RF, DR, HL, SL); b, ¢, p
(special files and pipes); and e, v, x (editable and volatile files; and exclusive direc-
tories).

Considered was a size file type (z) that was removed In favor of the |space
control_file similar to SVR4. An implementation may choose to internally] imple-
ment a size type or a separate size_file object to represent the data from'thik file.

The developers of this part of ISO/IEC 15068 considered an is_exclusive (difectory)
attribute that was removed due to objections that the utilities:\would remoye files
that they did not have recorded in their database. Also, this was not a common
need, and can be implemented either as vendor extensjon or by having s¢ftware
f i x script implement similar functionality.

There has been much discussion about compression being handled within the
scope of this part of ISO/IEC 15068. Currently there are ways that both imglemen-
tations and individual software products canandle compression. Compfession
can be handled through cooperation of the soUrce and target roles, if they afe from
the same implementation. Software ¥endors can choose to ship thejr files
compressed and uncompress them as part of the posti nstal | script. They can
add a space control_file to account for'the extra space required.

A similar need would apply to other post processing, such as for ANDF files that
are processed as part of postinstall or configuration.

Though it may be adequaté-for protecting against accidental damage, the gxisting
POSIX.2 {3} cksum is_considered inadequate for virus protection. Implegmenta-
tions may wish to credate additional vendor-defined attributes and utility behaviors
for this purpose.

Each of the prerequisite or corequisite dependency_specs in the list is required
to resolve.(successfully in order for dependencies to be met. Also, a
dependeney_spec can contain alternate sof t war e_specs separated by the |
(verticakline) character (see 4.1.4.1). So, if a fileset has a corequisite depehdency
on_software, expressed with a Boolean equation ( A] B| C) & D| E), this [can be
specified in a PSF as

corequisite Al BIC

corequisite D E

There are files (particularly for OS software such as /etc/rc for SVR4 and
aut oexec. bat for DOS) that are modified between software update times.
These may be termed modifiable files. Although OS modifiable files are slowly
being replaced by mechanisms where applications can simply add their own
requirements as separate read-only files in a particular directory, there currently
would 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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requires knowledge of the formats of the files being updated. Similarly, reversing
(during swrenpve) changes made to modifiable files (during swi nstall and
sweonfi g) is an exceedingly difficult problem. The existing practice for treating
modifiable files is fairly ad-hoc. It was not feasible to address all of the possible
needs for updating modifiable files. Instead, it does provide the attribute
is_volatile for files that may be modified after installation, and leaves the rest of
the treatment of modifiable files as either implementation defined, or handled in
control scripts. This area may be considered for a future revision of this part of
ISO/IEC 15068.

B.3.13 Control Files

Using tags as the identifier of when a script should be executed (indepengdent of
the path the script is stored as) allows anywhere from one file per)tag to pne file
for all tags. A concern on PC or DOS systems is that requiring more than ope con-
trol script for all tags is a space problem. Instead, software ¥endors might prefer
a single master script that took care of all needs. Multiple-scripts are also sup-
ported, since many software vendors favor this approach over a “mega-gcript.”
However, other vendors may prefer the single scriptiapproach, especially to save
space if there are many scripts defined for this product that share a lot of the
same code.

Control files do not have mode, owner, group, uid, gid, and mtime attributgs since
they are not necessary for the execution af'the control scripts or for the manage-
ment of these files within the distribution or installed software catalog. Hawever,
an implementation shall ensure that.they are executable.

The interpreter attribute has twouses. It is useful for those who choose not to use
the POSIX.2 {3} shell, i.e., sh. {t"is also useful for systems that would not other-
wise require POSIX.2 {3}. .Those creating distributions and control files are
encouraged to use the POSIX.2 {3} shell for portability.

B.4 Software Administration Utilities

Software administration involves the control of software throughout the s¢ftware
life cycle from the organization or creation of a software object through its| instal-
lation, maintenance phases, and eventual removal.

The following tasks are identified in this part of ISO/IEC 15068. The defingd utili-
ties provide a way of accomplishing these tasks except as noted.

Install software (swi nstal )

This task takes software from a source distribution and
installs it on a target file system in a form suitable to be
configured on this system or another system sharing
this software. Parts of software products (subproducts
or filesets) can be installed or reinstalled at different
times.

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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software can be combined with the install software task.

Reinstall software (swi nstal | )
This task is simply installing the exact same software
that was previously already installed.

Configure software (swconfi g)
This task takes place on the client role that will be
using the installed software. Configuration makes that
software ready to use. Configured software can also be
reconfigured as required or can be unconfigured (to

deactivate—a-partictlar\ersicn-or-prepare—it-for remo-
geactivate—a—partdcialrVelrsion-oFprepat 04

val).

Update software (swi nstal I)
This task updates the target file system by installing a
newer revision of software than is;already inptalled.
This is also referred to as upgrading.

The new revision of software~can be installed|in the
same location as the currentrevision. In this cdse, the
software conf i gur e scripts executed by the configure
task need to handle saving or updating the negessary
configuration data.

The new revisien. of software can alternatiely be
installed in adocation different than the current revi-
sion. In this:case, the old revision may be unconffigured
by the unconfi gure script executed as part|of the
unconfigure task, and the new revision is configlired by
the .configure scripts executed as part pf the
configure task.

Downdate software (swi nstal | )
This task “downdates” the target file system by|instal-
ling an older revision of software than is already
installed. This is also referred to as “downgrading’ or
“reverting.”

The older revision of software can be installed|in the
same location as the current revision. In this cdse, the
configuration process of the older version handfles the
necessary changes in configuration.

The older revision of software can alternatiyely be
installed in a location different from that of the current

revision. In this case, the new revision can be
unconfigured via the unconfigure task, and the older
revision can be configured either independently, or as
part of install.

Recover software (swi nstal | )
This task restores the previous version of software (if it
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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recovery process in the install task.

Apply software patch (swi nstal | )
This task replaces part of a software fileset with a new
set of files by installing a fileset with those new files in
the same location as the fileset being patched. This is
also referred to as fixing software.

This part of ISO/IEC 15068 currently does not provide
any special functionality for patching software. Filesets
related through naming conventions and prerequisites

cah-be-used—Backup-of patchedfilescan-be-achieved via

install control scripts.

Consensus was not reached as to how patches shpuld be
managed and what level of functionality is reguired.
Issues include whether patches are eumulative ¢r com-
plete, whether they involve partialproducts or ffilesets
(or even files), how volatile files.should be managed,
naming or versioning schemes,_and the level of rpllback
support required (number\of patch removes that are
supported for cumulative_patches). It was concluded
that this could not he\standardized at this poipt, but
that this part of ISO/IEC 15068 does provide a sUfficient
base for implementing patch functionality.

Remove installed software (swr enpv €)
This task removes software from an installed_software
object where it previously was installed. Parts of
software " products (subproducts or filesets) ¢an be
removed at different times.

IT“the system where the software is installed was also
using the software, unconfiguring the software [can be
combined with the remove software task.

Remove software patch (swr enove)
This task removes a patch fileset. This is also rgferred
to as rejecting software.

This part of ISO/IEC 15068 does not provide any |special
functionality for patching software. Filesets [elated
through naming conventions and prerequisites |can be
used. Restoring patch files when removing the patched
can be achieved via remove control scripts.

Verify the installed software (sweri fy)
This task checks that software previously installed still
exists and is intact. If operating on a system that was
configured to use the software, it can also check that the
software is configured properly.

List installed software information (swW i st)
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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the amount of information provided.

Fix installed software information (swnodi fy, sweri fy)
This task modifies information about software that has
been installed on a target. Options are available to
specify which software packages, and what information
about those packages, are modified.

Package software (swpackage)
This task takes place in the packager role and
transforms developed software into the software packag-

1oo-w—m94ayua-suuable-tapdtstubuuwve-metada’];ta that
100§ defines the software objects to be packaged is-coftained

in the product specification file (PSF).

Copy distribution software (swcopy)
This task copies distribution software-between a|source
and a target, for subsequent use‘of that target as a
source. Copying software can be tsed to merge djstribu-
tions, to distribute products to_the installation targets,
and then install from that lecal copy, or to copy part of a
distribution to a removable’ media for physical djstribu-
tion (as opposed to electronic distribution).

Remove distribution software (swr enove)
This task removes) products from a target distribdtion.

Check/verify distribution software (sweri fy)
This task checks that a target distribution existy and is
intact.

List distribution information*(sw i st)
This task lists source or target distribution information.
Options are available to specify which objects in g distri-
bution are to be listed, and to control the amgunt of
information provided.

Fix distribution information (swnodi fy, sweri fy)
This task modifies information that describes, |and is
contained within, target distributions. Optiops are
available to specify which objects in a distributjon are
modified.

Eicense installed software (undefined)
How software licenses are managed is undefined|within

1035
1036
1037
1038
1039
1040
1041

this part of ISO/IEC 15068

The task definitions were based on study of existing practice for software adminis-
tration. This included presentations on existing practice by many different system
vendors and system administrators. From these, a functionally adequate base
was selected upon which all parties could build. While it was recognized that this
did not address every concern, it was felt that that the utility descriptions (includ-
ing detailed behavior), software structure definitions, and media layout, provided
an 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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Table B-3 below compares and contrasts the SVR4, HP-UX, SCO Unix, and AIX
software management utilities. While this table is neither complete nor current,
it does provide a useful comparison of existing practices.

Table B-3 — Comparison of Some Existing Practices

Functionality SVR4 pkgO HP-UX swi] custom+ AlX
install software pkgadd swinstall custom+ installp
read to spool pkgtrans swcopy

(pkgadd -s)
T} custom+ archive | bffcreate

installation
store interactive | pkgask swinstall allows | yes smit ™ allpws a
session a session to be session [to be

saved saved

user interaction | packages can | customize scripts | each package | scripts c?’lled by
(interactive have interactive | and check | may have+~ a | installp npay not
scripts) scripts (custom- | scripts are not | configuration interactive

ize, etc.) interactive script
check installa- | pkgchk not applicable YES Ippchk
tion
display software | pkginfo swlist custom+ Islpp
package info
make a package | pkgmk swpackagée distmaster yes
generate prelim- | pkgproto not <applicable | distmaster not applicgble
inary input to (swpackage may
packager dossome of this)
remove a pack- | pkgrm swremove custom+ not applicgble
age

B.4.1 Common Definitions for Utilities

B.4.1.1 Synopsis

There is ng.additional rationale provided for this subclause.

B.4.122 Description

There is no additional rationale provided for this subclause.

107

1076
1077

1078
1079
1080
1081

4.1 19 M\t
D.5. 1.0 UPUuUTIo

The - d option is needed to remove ambiguity for utilities that operate on both dis-
tributions and installed software.

The -r option is needed for the following reasons. Installing software at /
involves a somewhat different set of operations than software installed at an alter-
nate root, as well as a different implied use. Software installed on alternate roots
is 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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a reboot (the clients of the software need to be rebooted). An alternate root con-
taining operating system software can be thought of as a root to which one could
chroot(). From a usability standpoint, it is important that alternate roots are
understood to be different than relocating a software product, or specifying an
alternate catalog for the same root.

Related to the - s option, an implementation could define an additional source
syntax to use well-known sources whose existence is available through some sort
of directory service.

The -s option could be extended to supported multiple source specifications.

1092
1098
1094
109%

109
1097
109
109
110

1104

1102
1108

1104

110%
110
110y
1108

110
111
1111
1112
1118
1114

111%
111
111

There-are-several possiblewavs-to |nfnrnrnf multiple SOUHCES, mcluding-se rching
g ) e i

sources sequentially, ignoring all speC|f|cat|ons after the flrst one, usin@’the last
specification, or choosing the “best” source based on criteria such as_performance
or ability to reduce network load. It may even be desirable for multiple|[source
specifications to be interpreted differently for different commands.

An implementation may implement the - p option (preview)'by simply exgcuting
the command through the analysis phase. Alternatively, an‘implementatipn may
emulate the execution phase, listing the operations that'would occur, ingluding
listing control scripts that would be run, but not actually performing thosel opera-
tions. As preview is undefined, other alternatives,ake/possible.

B.4.1.3.1 Non-interactive Operation

It is recognized that there may need to be-some sort of interaction with the juser in
order to handle multiple volumes (e.g.,.tapes) for sources and targets.

B.4.1.4 Operands

Discussion pointed to the factthat the @character does not have any applicable
precedence as a separator of operands. It was concluded that the use of @in mail
addresses and BSD comimands is a bit different. Another point was that |having
two lists of operands was not desirable in any case.

On the other hand, the two types of operands are the two key objects upor which
the utilities operate. The syntax is valid according to the utility guidelings from
2.10.2 of ROSIX.2{3}. Distributed utilities extend the problem space that
POSIX.2 {3} has already addressed, thus the need for precedence might be less.
Thus, it.was decided that the @was acceptable, and perhaps desirable oyer the
alternatives.

ORge" alternative was to move one or both operands to options (such as|- S for
software and - T for targets). But, it was felt that this was not necessary hecause

thara ara alrnarl\l f and 1' r\nflnno for Flloe containing ||c tc r\'F r\nargnﬂc nother

1118
1119
1120

1121

1122

Tt oS TP OUTTO U THCo ouTitalTiiTTy I UpTtTTTaS 7

point was that Ilstlng target operands on the command line was not critical in any
case, as an administrator of many systems would not use either the @ targets or
- T target syntax.

B.4.1.4.1 Software Specification and Logic

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 sof t war e_spec syntax:
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sof t war e_spec : bundle tags [ product tags ] [ version ]
| product_tags [ version ]
| 'O [ version ]

bundl e_t ags : bundle { '.” bundle }

product tags : product
[ '." subproduct { '.' subproduct } ]
[ '." fileset ]

versi on : ,r’ rel_op revision }

113%
113
113Y
113
1139
114
1141

1142
114
114
114%
114
114y
114

PG

1149

115
1151
1152
115
115
115%
115
115¢Y
115
1159
116
116}

P

1162
1163

architecture ]
vendor tag ]

, =" location ]
qualifier ]

I’e| _Op == I ! | = I 1 s=? I ' g=! I ' I L

The keywords bundl e, product, subproduct, andd,i | eset refer to the tag
attributes of those objects. The value of r evi si on'is usually a dot separated
string compared to the value of the revision attribute of the first object. The
values of ar chi t ect ur e, vendor _t ag, | ocati on, and qual i fi er are psually
exact strings or patterns compared to the like-named attributes of the first|object.
These version attributes can validly be specified like r evi si on is, but opgrators
and multiple specifications do not make much sense.

Examples of sof t war e_specs are

O

Net wor ks

Net wor ks. X11

Net wor ks. X11. Runt ivre, a=[B0?7860
X11

X11. Runti me

X11. Runti me, r'=4, v=Cl onel nc
X11.Runtime,r>=4.0,r<5.0
X11,r=4.03.07, 1 =/usr/ X11R4

X11, r=5.00, | =/usr/ X11R5, g=I at est
X11, 0

0 a=B0?860

Asof t war e_spec shall begin with a bundle or product tag. A particular|bundle
or product object can be determined since they share the same name spade (they

1164

1165
1166
1167

1168
1169
1170

also have different instance_id attributes).

The location attribute applied to the product means all filesets in that product in
that location. This is the same set of filesets as if the location attribute was
applied to the filesets.

Since the components of the version_qualifier of a
bundl e_sof t war e_spec refer to the attributes of bundle objects, there is no
way 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

194 B Rationale and Notes


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

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

1171 having this part of ISO/IEC 15068 limit the flexibility slightly in this area was
1172 deemed as acceptable.

1173 This part of ISO/IEC 15068 permits the use of values other than those defined in
1174 4.1.4.1 for ver _i d. This part of ISO/IEC 15068 also permits the use of ver _i d in
1175  conjunction with attributes and objects other than the first listed in a
1176 software_spec. This allows additional flexibility for identifying software
1177 objects.

1178 A possible syntax for these vendor extensions include, but are not limited to

1179 ver_id attribute obj ect

118 br revision bundl e

1181 ba architecture bundl e

1182 bv vendor _t ag bundl e

1188 bl | ocation bundl e

1184 pr revision pr oduct

118% pa architecture pr oduct

118 pv vendor _t ag pr oduct

118y pl | ocation pr oduct

118 fr revision fil eset

118 fl | ocation fil eset

119 The ver _id fr is seen as most useful sinceCit can identify a particular| fileset
1191  object within a product where the product.may not have a revision, but the fileset
1199  does. Note however, that any object can<till be identified with only the attributes
1198  defined in this part of ISO/IEC 15068.~For example, if a bundle includes tyo par-
1194 tial products with the same tag value” but different revisions or locationd, these
1195  partial products could be identified with the standard syntax by exclud{ng the
119 bundle portion of the sof t war e_spec. For example,
119t bundl e. product, pr=1. 3¢could also be identified by a sof t ware_spec of
119 product, r=1. 3.

119 In another example,_the fileset that could be identified by its revision
120 foroduct . fil eset,-fr=1. 3) could also be identified by a softwar € _spec
1200 (e.g., product, r=revi sion), where revision refers to the product rgvision,
120 including possibly the empty string.

1203  Relocation-oceurs by replacing the product.directory part of each file paI’Lh as it
1204  occurs in.the distribution, with the location specified and using the resulting path
1205  for installation. This is still relative to the installed_software directory depscribed
120 below) " See 4.5.7.3.1 for more information.

120y ,Usingasw pattern inasoftware_spec is away for the user to indicgte that
1208~%all software objects that match the sof t ware_spec are to be included. For
1209 example, applying the software_spec "[I to swcopy means to copy all
1210 software in the distribution. Applying the software_spec "Foo, [ to
1211 swrenpve means to remove all versions of Foo.

1212 The behavior for sw i st is different (by default including all software if none is
1213 specified) because this is the command that is used to find all versions of software,
1214 and because listing cannot negatively affect the state of the software_collection.
1215 If 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.
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This specification provides the means to select products and specify dependencies
using a single syntax. The use of the shell-type pattern match specified in 3.13 of
POSIX.2 {3} allows for reasonable specification of sets of values that share such
patterns. Thus, for example, a specification of "a=HP- UX(’ may be used to
select packages for any of a set of architectures. The specification using the rela-
tional operators provides support for testing the type of release/version
specifications that are frequently used by vendors. In particular, it provides sup-
port for testing when a numeric test is needed (e.g., comparing 2.9 to 2.10 as ver-
sion levels of a product). Additional operators such as >> were considered. The
specification of the >> operator allows the user to specify the selection of the most
recent (highest version number) of a set of otherwise identical packages. This

1227
122

122
123
1231
1232

1238

1234
123%
123

123y
123
123
124
124}

1242
1248

1244
124%
124

124y
124
124

125

125

exposes to the interface the mechanism used by swi nst al | to select such,p pack-
age.

The range of attributes that may be specified allows for selection of)packages that
may be needed to support code serving to alternate architectures-or other pperat-
ing environments. In addition, it provides the needed support\to specify installed
software that may only be distinguished by the location of installation.

Examples of fully qualified sof t war e_specs are

Foo, r=3. 0, a=, v=XT
Bundl eA. Foo, r=1. 0, a=, v=XT
Dow. Bar, r=2. 0, a=SunGs, v=, | =/ opt/ f 002

It is possible for bundles to contain sof twar e_specs that are not fully qyalified.
This is not recommended for bundlexdefinitions provided by software vendors
because the results of operations_on this bundle may be undesirable |[for an
administrator. However, there iscsome flexibility provided by ambiguous s¢ftware
specs that administrators may want to use.

For example, a bundle with' contents " [0 Man" could be used to manipulate all
"Man" filesets or subproducts in all products.

If a vendor includestany wildcards in a sof t war e_spec in a bundle defjnition,
then the vendor. tag attribute should be included and its value should Have no
wildcards, thus\limiting the scope of the pattern matching.

The difference between " FOO, v=" and " FOQO"' is that the first will only match a
product ‘er bundle "FOO' where vendor is not defined, while the secopd will
match/aproduct or bundle " FOO" with any vendor definition.

B.4.1.4.2 Source and Target Specification and Logic

Using a less formal grammar convention that defines zero or one item by enclosing

1252
1253

1254

1255

1256

these items in [] (brackets) and zero or more repeated items in {} (braces), the
following shows a common subset of the sof t ware_col | ecti on_spec syntax:

software_col |l ecti on_spec [ host 1 [ ":" 11 path]
Examples of distribution sof t ware_col | ecti on_specs are
/var/spool / sw

host A
host A. cl onei nc. com
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host A: /var/ spool / sw
15. 1. 94. 296
15. 1. 94. 296: / depot s/ appl i cati ons

Examples of installed_software sof t ware_col | ecti on_specs are

/

host A

host A. cl onei nc. com
host A: /

15.1.94. 296

15.1.94 296 /expnorts/annlications
Ld Ll

1267
126
126
127
127}
127
1278

1274
127%

127

127y

127
127

128
1281

128%
128
128
128%
128
128¢
128

>

128

Target distributions in the serial format need not be supported for swerify,
swrenove, and swnodi fy as this requires the implementation)te unlgad the
entire distribution, merge in the changes, then reload it. The user can accdmplish
this (and an implementation can implement this) by first copying the distrjibution
into a directory format, implementing the changes, then cepying the distrjibution
back to the serial media. This operation also could requirse significant temporary
disk space.

A similar rationale applies to swcopy, and swpackage, which by default,
overwrite the existing distribution instead of merging in the specified software.

B.4.1.5 External Influences
B.4.1.5.1 Defaults and Options Files

For SVR4 or similar file system-layout, the defaults file may be located in
/var/adnf sw/ def aul t s. Thg use of this location is strongly encouraged.

The difference between “system-level” defaults and “site-level” defaults was dis-
cussed.

The former is provided by the implementation of the utilities and the latter]is con-
structed by the.administrator. The intent here is for the implementation to
respect any customizations to the system level defaults file, so it can be used for
site policies’_It is recommended that implementations “hard code” the defaults as
opposed «to-relying on the system file containing all definitions, and provide a
meansg)to'support new options in future releases without changing the site specific
values'in the system defaults file.

B/4.1.5.2 Extended Options

1290
1291

1292
1293

1294
1295

For SVR4 or similar file system layout, distribution_source_directory may be set
to/var/spool / sw. The use of this location is encouraged.

For SVR4 or similar file system layout, distribution_target_directory may be set to
/var/spool / sw. The use of this location is encouraged.

For SVR4 or similar file system layout, installed_software _catalog may be set to
/var/adnf sw/ cat al og. 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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The location of the storage for the catalog itself is implementation defined.

The swi nstal | utility, and other utilities that operate on installed_software,
modify the catalog information based on the outcome of the utility. Information
contained within the catalog is resolved in the context of each target.

Originally, it was thought that a catalog would be kept as a flat file in a directory
that could be specified using this option. In the interest of generality, so that
implementors might be allowed to use databases, the catalog attribute is now
described as a key. This allows an implementor to either use a flat file or a data-
base or some other form of persistent storage for the information, yet still be able

to_senarate the address snace as desired The motivatiaon for nnrmiff'r]g the
t pafrate—the—agod pa as—GesHea—-RAenotiatehJor—periHtt

130
1307
1308
130
131
131}
1312
1318
1314
131%
131
131y

131
131
132
132}
132

1328
1324
132%
132

132y
132
132

133
1331
1332
133
133
1335

1336

1337
1338
1339
1340

separate address space stems from the following two cases. First, it seems$ desir-
able to allow ordinary (non-root) users to be able to use swi nst abJ- tp store
software in their own private space. Likely the only real restriction is a pgtential
lack of write authority to the central storage for the catalog, henc€ the ahility to
create a separate catalog. This also allows a user to manage(personal s¢ftware
with utilities such as swr enpove or other utilities. Second,,installations mly wish
to deploy stable versions of their software in the normal-location, and a tgst ver-
sion installed in a second location where access may<be more tightly congrolled.
There may even be other versions installed that are.under development.| Since
this software may have identical attributes, it is@esSirable to allow such s¢parate
space for management. Both of these examples show the need for sgparate
domains of software management.

Two values of autoselect dependencies (autoselect_dependencies =tru¢ and
autoselect_dependencies =as_needed) support different possible policies py the
user. Having autoselect_dependencies=true ensures that all targets are kept in
sync, while having autoselect_dependencies =as_needed prevents the possibility of
updating dependency software to a higher revision unnecessarily.

Autoselection of a dependency across products is possible if a compatible product
version with the highest(revision that meets the dependency is unique. In other
words, the same rulestapply for dependency selection as for normal selection as
described in 4.1.4.1.

For the ask option, the checki nstal |l and confi gur e scripts are regyired to
detect needed-r esponse files when they are necessary, and return wjth the
appropriate warning or error.

For thevinstalled_software_catalog option, the catalog and the directory t¢gether
forma*key to identify one installed_software object. For example, this woulld allow
the-files on the file system to be split up into different management domains. For
example, OS software, networking software, and application software could be in

i ical i j installed

under the root file system.

B.4.1.5.3 Extended Options Syntax

In the interest of having a single common extended option syntax for all the
POSIX system administration standards, the following syntax was agreed upon.
As of this writing, the syntax is a superset of that used by this part of ISO/IEC
15068, IEEE P1387.3, and IEEE P1387.4.
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1341 % oken FI LENAME_CHARACTER STRING /O as defined in 2.2.2.37 O
1342 % oken NEWLI NE_STRI NG /0 as defined in 2.2.2.61 0O
1343 % oken PORTABLE_CHARACTER_STRING /O as defined in 2.2.2.68 O
1344 % oken SHELL_TOKEN_STRI NG /0 as defined in 2.2.2.80 0O
1345 % oken VWHI TE_SPACE_STRI NG /0 as defined in 2.2.2.110 O

1346 Ystart sysadm n_option

1347 %%

1348 sysadm n_option : qualifier option operator_val ue
134 ;

135 qualifier : conpul sory_qualifier command_quali fier
135} ;

1352  conpul sory_qualifier : /Oenpty O

1358 | -] =

1354 ;

1355 command_qualifier : /Oenpty O

135 | command .’

135} ;

135 option : keyword op_ws

1359 ;

136 oper at or _val ue i ==

1361 | value_qualtifier '= value
1362 ;
1368 value_qualifier ;[ hempty O
1364 [ Sl I
136% ;
136 val ue : op_ws value ws single_value
1367 | op_ws single_value
136 )
1369  si ngl e_val ue : value_structure
137 | SHELL_TOKEN_STRI NG
137} ;
1372  val ue_st'\ructure :'{" op_ws value_list op_ws '}’
1378 ;
1374  value_li st : /Oenpty O
137% | value_list ws single_value
137 | single_val ue
1377 ;
1378 command . FI LENAME_CHARACTER_STRI NG
1379 ;
1380 keyword : SHELL_TOKEN_STRI NG
1381 ;
1382 op_ws : /Oenpty O
| ws
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1383 ws VHI TE_SPACE_STRI NG

1384

1385 YUstart command_l i ne_opti ons

1386 9%

1387 command_l i ne_opti ons : command_| i ne_options ws sysadm n_option

1388 | sysadm n_option

1389 ;

1390 Ystart options_file

1391 9%

1392 options_file : options_file NEW.I NE_STRING option_file_line
139 | option file line

1394

1395 option_file_line : op_ws op_comment

139 | op_ws sysadm n_option op_ws op_coment

1397 ;

139 op_comment : /Oenpty O

1399 | *# PORTABLE_CHARACTER STRLNG

140 ;

1401 (1) A - (hyphen) qualifier indicates a compulsery behavior while = |(equal)
1409 indicates a non-compulsory behavior.

1408 (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,
140% values can be removed by using the - = (hyphen equal) operatof. Any
140 option can be set to the default'value by using the == (equal equal) opera-
14071 tor and value combination

1408 (3) A shell token can be an unquoted or quoted string according to the rules
1409 of token recognition @ules described in 3.3 of POSIX.2 {3}. For example, it
141 can use single or ‘double quotes and can contain like quotes if gscaped
141} with backslash.*t can also support the same level of internationalization
141% as the POSIX shell.

1418 (4) The multiple value convention is consistent with white space separating
1414 tokenshin commands (operands) and allows commas to be used|in the
141% si_ngl*e_val ue. This also allows multiple values to be specified yithout
141 using quotes (although quotes are still needed for multiple values|on the
141} command line).

141 (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
142 because the - x option, which conforms to POSIX.2 {3}, requires exactly
142 ere-valuethatisthenprocessedusing-theabevesyntax

1422 (6) When specified on the command line, multiple option specifications can
1423 be included after a single - x option if included in quotes and separated by
1424 spaces. Multiple - x 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

200

token recognition rules as described in 3.3 of POSIX.2 {3}.
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B.4.1.5.3.1 Precedence for Option Specification

The first rule defines typical precedence of system defaults, then a user defined
set of defaults, then per task exceptions or specifications. The second rule sup-
ports normal use models of defining multiple “sets” of target selections and
software_selections, and being able to operate on the union of those sets. Also, the
-f and -t options are simply another form for specifying operands, and are at the
same level of precedence, and are thus combined with other selections. The third
rule is generally an error, and the behavior is undefined (i.e., it may be an error,
or an implementation may chose to implement last- or first-wins). For example on
HP-UX:

143
143
144

1441
1442
1448

1444
144%
144
1447

144

144

145

1451

1452

1458
145
145%
145

E=2

145¢Y
145

145
146

$cc-0-g x.c
$ cc: warning 414: Debug and Optim zation are nmutual ly excFusi|ve.
-g option ignored.

$cc-g-0Ox.c
$ cc: warning 414: Debug and Optim zation are mutually excl usi|ve.
-O option ignored.

It might be convenient to have a mechanism to allow the system administiator to
define a default in the system defaults file that cannot be overridden by fa user.
Such a function may be supplied by an implementation as an extension. This may
also be considered as part of a future revision toythis part of ISO/IEC 15068.

B.4.1.5.4 Standard Input

There is no additional rationale provided for this subclause.
B.4.1.5.5 Input Files

There is no additional rationale provided for this subclause.
B.4.1.5.6 Access and Concurrency Control

For example, if the jinstalled_software_catalog is referenced by a path on the file
system, then the user can create a catalog in their own user work space (cfeating
their own installed software object), and install and manage software |n that
installed_software object.

If the scatalog is stored in a file, then a corresponding ability to crepte an
installed_software object (and thus, a catalog) is needed.

Access control includes such things as requiring particular authority to operate on
particular software or software_collections. Concurrency control is the preyention

Raoctrie

146
1462
1463
1464
1465
1466

1467

ef-rmeore—than-ene-wrier—at-a—time—to—the—catalogordata—areas—Restretions to
prevent multiple concurrent writers were originally part of the draft, but later
determined to be excessively restrictive. It is conceivable that more than one
writer could safely be active at a time if the work involves no common files.
Failure to allow multiple concurrent readers of the catalog, or other data files, is
strongly discouraged.

There 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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objects)

— Any additional access control on the software objects, including access to
(possibly remote) software collections

For access control to the files themselves, this part of ISO/IEC 15068 defaults to
the file permissions defined by POSIX.1{2}. File attributes are defined for the
files, hence the implementation will set the POSIX.1 {2} file permissions based on
those values. Deviations from this model are permitted only for implementations
running on file systems that are not POSIX.1 conformant, and then only as long
as the implementation documents the resulting behavior.

1477
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>
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149

1491
1492
149
149
149%

>

149
1497
149
1499
150

1501
1502
150

Any additional access control to the software objects defined In this, part of
ISO/IEC 15068 (e.g., permission to install specific software into specificysoftware
collections on specific hosts), is undefined. An implementation may choose to have
no access control. For example, anyone may install any software tolany system as
long as the previous POSIX.1 {2} file permissions are satisfied. Amwimplementation
may also choose to provide both authorization and authentigation for accegs to all
software objects and hosts, as well as a distributed interface for managing the
access control lists.

Like the definition of the model to implement distributed aspects of this standard,
access control beyond that required by the underlying operating sygtem is
undefined. It was determined that both of thése rely on technologies that have
not been formally standardized, and may better-be addressed in other forums.

B.4.1.6 External Effects
B.4.1.6.1 Control Script Execution and Environment

The provision for interpretersiother than sh was requested by users amgng the
developers of this part of ISO/IEC 15068, as well as producers representing sys-
tems that might lack a P@SIX.2 {3} or even POSIX.1 {2} operating system. By mak-
ing this provision, many felt that a greater degree of acceptance and usefulness
could be gained.

The restrictions placed on the option syntax are such that each of the optigns can
be easily parsed ‘and hence set by a control script by simply sourcing the file. The
term “sourcing” as used here implies the use of the “.” command in the POS|X.2 {3}
shell. For-example, the following are formats for the SW_SESSION_OP[TIONS

file that-can be sourced:

| ogl evel =1
enf or ce_dependenci es=f al se
software="A_B C"

1504
1505
1506
1507
1508
1509

| ogl evel =1

enf or ce_dependenci es=f al se
sof t war e="

A

B

c

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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stdout generated.

An implementation may have an implementation-defined user controllable
behavior that invokes error handling procedures in the case of warnings returned
from script execution.

The purpose of the environment variables is to pass vital information to the
scripts so that they may operate appropriately under different circumstances. For
example, they may want to take very different actions when
SW_ROOT_DIRECTORY is some value other than /. It has also been discussed
that there may need to be some way to pass other information to these scripts
such as option values specified in the defaults and options file that control policy.
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153
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154

1541
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154%

154

This can be achieved with the SW_SESSION_OPTIONS variable, which points
to a file containing all the options passed to the command, including optiong, selec-
tions, and targets.

One reason that this part of ISO/IEC 15068 differentiates install and femove
scripts from configure scripts is to separate installing software from
configuring software for actual use. This supports installing’software to alternate
root directories on servers for use by clients that configure that software.

The developers of this part of ISO/IEC 15068 also discussed, but did not ihclude,
the use of several of these variables for setting the 'value of specific utility pptions
when the utilities are called from control scripts, “\Fhese variables are as foljows:

SW_ROOT_DIRECTORY
could be used to specify the directory portion of all target opergnds

SW_LOCATION
could be used to specify’product.location portion of all soffware_-
selection operands

SW_CATALOG
could be used_to-specify the value of the installed_software_tatalog
option

The scripts need to beaware of the environment under which they are opgrating.
The environments that these scripts run under are as follows:
— All scripts

Each 'seript shall be passed its script tag, the root directory to which|instal-
ling,the product directory where the product is located, and the [control
directory where the script is being executed from, as the environment vari-
ables SW_CONTROL_TAG, SW_ROOT_DIRECTORY, SW_LOCATION,
and SW_CONTROL_DIRECTORY, respectively.

— preinstall, postinstall, prerenove, postrenove, unprein-

1547

1548
1549
1550
1551
1552
1553

stal |, unpostinstall

The i nstall and renove scripts are run when loading or removing the
software, or when recovering from a failed install. These may be executed
by swi nstall or swenove running on a host with a different architec-
ture from the software. So, only the set of POSIX.2 {3} utilities are
guaranteed to be available on the server. Since the architecture of the file
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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Additionally, these scripts need to know the alternate root directory so that
operations are within the context of that root, not the root of the file server.
(This directory is supplied to the scripts via an environment variable
SW_ROOT_DIRECTORY.) It is critical that SW_ROOT_DIRECTORY
is honored by these scripts.

checkinstal |, checkrenove, verify

It is expected, but not assumed, that these scripts mostly check the state of
a system that will actually run the software. For the install check (chec-
ki nst al | ) script, again only a minimum set of commands is guaranteed to
be available. This is because all check scripts are executed before any new

1564
156%
156

156}
156

156

157
1571
1572
1578
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157%

157
1577
157
157
158
1581

1582

1588
1584
158%
158
158y

158
158
1596

B.4.1.6.1.1 Control Script Behavior.

software is installed. For the remove check and verify) |scripts
(checkremove and veri fy), files from this software and its prerequisites
are guaranteed to be available.

Because of alternate root installation, these scripts also need to be ayare of
the SW_ROOT_DIRECTORY.

configure,unconfigure

These scripts configure the system for the software.” Therefore they dan run
architecture specific commands, including filesythat are part of the s¢ftware
that defines the scripts. They are only run‘within the context of the [system
that will actually use the software. The SW_ROOT_DIRECTORY will
alwaysbe /.

Control scripts allow vendors to perform tasks and operations, in addition tp those

that the tasks perform. The switnstal |, swerify, and swenpve |

itilities

may each execute one or moré vendor-supplied scripts. The presence of these

scripts in the distribution iscoptional. Vendors of software to be installg
only provide those scripts-that meet a particular need of the software. The

d need
follow-

ing summarizes the standard scripts:

r equest (Request script)

This-is the only script that may be interactive. This script fnay be
run by swask, swi nstal |, or swconf i g after selection, and before
the “analysis’ phase in order to request information frgm the
administrator that will be needed for the confi gure script when
that script is run later.

This script is executed on the manager role and it is the resppnsibil-
ity of the script to write all information into the r esponse fil¢ in the

1591
1592
1593
1594
1595

1596

204
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SW_CONTROL_DIRECTORY). The utilities will then copy this
file to the SW_CONTROL_DIRECTORY on the target role where
the configure and other scripts are executed from. This
r esponse file may be used by any other scripts, but particularly the
conf i gur e script.

directaryv whearo the serint 1S helna avacuted (the
& Y WHete e SGHPtE BeHg

A recommended syntax for the r esponse file is a set of attribute-
value pairs that can be easily sourced by the conf i gur e script. For
example, ar equest script might look like the following:
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echo "Enter path to locate the database"
read $path
echo db_pat h=$path >> $SW CONTROL_DI R/r esponse

And the using conf i gur e script:

$db_pat h=$def aul t _db_path
if [ -f $SW CONTROL_DI R/'response ]
t hen
$SW CONTROL_DI R/ r esponse
fi
creat n_rih ( $dh_pnf h )

1607

1608
1609
161
161}
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1618

1614
161%
161
161y
161
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162

1621
1629
1628

1624
162%
162
162y

162

1629
163

163}

1632

r esponse (Response file)

The r esponse file is generated by the request scriptrand [located
in the same directory as that and the other scripts- The format and
content of the r esponse file is implementation-defined. For exam-
ple, it may be a list of environment variable definitions so that the
consumer script can just source this file.

checki nst al | (Install check script)

This script is run by swi nst al | during the “analysis’ phasg in an
attempt to ensure that the installation (and configuration) succeeds.
For example, the OS run state, funning processes, or other| prere-
quisite conditions beyond dependencies may be checked. Running
this script shall be free of.side-effects, e.g., processes may |not be
killed, files may not be maved or removed, etc.

prei nstal | (Install preload script)

This script is runby swi nst al | prior to loading the software files.
For example, this script may remove obsolete files, or move an exist-
ing file aside-dtiring an update.

This script and the next script are part of the “load” phase of the
software installation process. Within each product, all pr ei nst al |
scripts‘are run (order is dictated by any prerequisites), all filedets are
loaded, then all posti nst al | scripts are run.

posti nstal | (Install postload script)

This script is run by swi nst al | after loading the software filgs. For
example, this script may move a default file into place.

unpr ei nst al | (Recovery preload script)

This script is run by swi nst al | after restoring the softwalre files

1633
1634

1635

1636
1637
1638

when recovering filesets. For example, this script may undo the
actions of the prei nstal | script.

unposti nstal | (Recovery postload script)

This script is run by swi nst al | before restoring the software files if
the posti nstal | script has been run. It can be used to undo the
actions of the posti nstal | script.

veri fy (Verify script)
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fix

This script is run by the sweri fy command any time after the
software has been installed or configured. Like other scripts it is
intended to verify anything that the commands do not verify by
default. For example, this script may check that the software is
configured properly and has a proper license to use it.

(Fix script) This script is run by the sweri fy command when the
- F option is used. Its purpose is to correct any problems reported by
the veri fy script.

checkr enobve (Remove check script)

pr er emove (Preremove script)

post r enpve (Postremove script)

conf i gur_e\(Configure script)

unconf i gur e (Unconfigure script)

164'memove
164 “analysis’ phase to allow any vendor-defined checks befgre the

software is permanently removed. For example, the-scrigt may
check whether anyone is currently using the softwares

This script is executed just before removing files) It may be destruc-
tive to the software being removed, as removal of files is the next
step. It is the companion script to the install postload script] (pos-
tinstall). For example, it may remove files that the install post-
load script created.

This script and the next script aré part of the “remove” phasg of the
software remove process. ~Within each product, all femove
prerenove scripts are rufy (in the reverse order dictated py any
prerequisites), all files are.removed, then all remove postrjenmove
scripts are run.

This script is executed just after removing files. It is the companion
script to the the install preload script (prei nstal l). For efample,
if this was*a-patch fileset, then the install preload script may move
the original file aside, and this remove postload script may mpve the
origimalfile back if the patch was removed.

This script is executed by swi nst al | after all software hgs been
installed (including loading files and running posti nstal | scripts)
if software is being installed at /. It is also may run by swcTnf ig,
even if the software has already been configured (allowing the
administrator to reconfigure software).

1676
1677
1678

1679

1680
1681

This script is executed by swr enove before any software is removed
(including removing files and running pr er enove scripts), if remov-
ing from software installed at /. It is may also be run by swconfi g.

Other scripts

206

The vendor may include other control scripts, such as a script that is
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
1684  operation of the utilities. If the script writer wants to convey additional informa-
1685  tion to the user, such information should be written to stderr or stdout, which gets
1686  recorded by the target role logging. See 4.1.6.5.

1687 A implementation that supports additional behaviors may initiate those behaviors
1688  based on implementation-defined return values from control scripts.

1689 B.4.1.6.2 Asynchronous Events

169 Control script execution and file operations only generate note events at thg begin-
1691 ning of the step, not at both the beginning and the end. This is because there is
1692 an event immediately after each script or file completes (e.g., the next filg begin-
1698  ning, or the end of fileset execution). Additionally, if there is any €rror wjith the
1694  script or file, there is a warning or error event generated after-thefile compjetes.
1695 B.4.1.6.3 Stdout

169 There is no additional rationale provided for this subclause.

1697 B.4.1.6.4 Stderr

169 There is a variety of warnings and errors that could occur at the target role. It is
169 desirable that this information be communicated back to the managemegnt role
170 and displayed on stderr of the managemeént role. Of course the detail of thg infor-
1701  mation is determined by the verbose. Jevel. However, since this part of IISO/IEC
170p 15068 does not specify the communication mechanism between the management
1703  and target roles, it should not place unnecessary requirements on this cornmuni-
1704  cation mechanism, especially~since this could be occurring in a distfibuted
1705  environment with the marnagement role communicating with multiple| target
170 roles. Thus the only requirement here is that the target role be able to cornmuni-
170  cate a binary fail/success back to the management role.

1708 B.4.1.6.5 Logging

170 For the management role, the information placed in the logfile is equivalent to the
171 information sent to stderr and stdout if the verbose level was the same value as
1711 the loglevel.

1712 The(stdout, stderr, and logfile output should contain the severity of the eyent as
1713  part of the output message. For example

1714 ~"NOTE: The analysis phase succeeded on target "zook:/"

1715 WARNI NG Target "zook:/": 2 configure scripts had warnings.

1716  B.4.1.7 Extended Description

1717 B.4.1.7.1 Selection 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

o . modify

| (non-existent) | REMOVED

L. o ]

]
remowe complete
stat co
Py stat copy
cmd failed
TRANSIENT CORRUPT
stat cmd
stat cmd
AVAILABLE

1723 c¢md =[ copy |remowe]
1724
1725  Figure B-5 - Fileset State Transitions (Within Distributions)
172 It is clear that some vendorsimay want additional states. But allowing other
1727 values would make it problematic for any implementation trying to make deci-
172 sions on how to deal with filesets with unrecognized states. An implemeptation
1729 may create an additional fileset attribute that would further modify the meaning
173 of the attribute. For:example, they may create an attribute called state_inpfo and
1731 this attribute mayhave the value of fi | es_m ssi ng when the state attribute is
173 set to corrupt. There could be several valid values of this new attribute to
1733  describe various possibilities of a cor r upt state. Of course, since this wpuld be
173¢  an implementation-specific extension, other implementations would not meed to
1735 recognize this attribute or its semantics.
173 Figure B-5 and Figure B-6 show the state transition diagrams for Installed
1731, Software and Distributions.
1738 B.4.1.8 EXxit 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 bas

ically 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
o 1 modify
i (non-existent) ; REMOVED
L __ — 7 ,,,,, _
remove complete
start install .
start install
cmd failed
TRANSIENT CORRUPT
start cmd
install complete start cmd
INSTALLED
configure unconfigure
CONFIGURED
1745 cmd =[ install | remove ]
1744
1745  Figure B-6 — Fileset State/Transitions (Within Installed Software)
1746  for a specific product emall hosts? The type of error or errors causing such
1747 definitions of success»or failure is implementation defined. Whether or not the
174 user may specify policies regarding the way in which errors are handled|is also
1749  implementation defined.
175 B.4.2 swask — Ask for user responses
1751 The_purpose of this utility is to provide support for interactive requiremgnts for
175p  software. By being able to execute these interactive scripts independgntly of
1753 , 6wi nstal | and swconfi g, it allows those utilities to still be scheduled fpr non-
1754~ {interactive execution.
1755  The r equest scripts can be used to ask the administrator questions, or requests,
1756  where 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
1762  The swask utility and r equest scripts are for software specific questions only.
1763 It does not provide any mechanism for implementation specific questions,
1764 although an implementation can choose to support implementation, site, or
1765  system-specific enhancements as normal implementation extensions.
176—B-423-Optiens

176  There is no additional rationale provided for this subclause.

176 B.4.2.4 Operands

1769  There is no additional rationale provided for this subclause,

177 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'hot included a naming convention or structure for
177 storing per client response.information. If a request script requires per client
1771 information, then it needs to store that information for all clients [in the
177 r esponse file, and then locate the appropriate information during configuifation.
1779 This part of ISO/IEC 15068 provides a means for the r equest script to determine
1789  which clients are- being requested, and for the confi gur e script to determine
1781  thatclient. See'4.1.6.1.

178 For example, ar equest script that requests per client keys is as follows:

178§ $SW SESSI ON_OPTI ONS

1784 set - S$targets

178% echo 'keys="' > response

178 for i in $targets

1787 do

1788 echo enter key for $i

1789 read |j

1790 echo $i $j >> response

1791 done

1792 echo '"’ >> response

1793 And the corresponding conf i gur e script that looks up the correct key from the
1794 response file:

$SW SESSI ON_OPTI ONS
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response
set - S$keys
while [ -n $1 ]
do
if [ "$1" = "$targets” ]
t hen
echo key is $2
br eak
fi
shift; shift;
done
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An implementation needs to ensure that any r esponse files that already gxist in
the source or the catalog are copied to the SW_CONTROL_DIRECTQRY]| before
the request script is executed. The order of checks for r esponse Tiles| allows
for the following precedence:

— User input (if ask=true)

— Pre-existing response file

— Pre-existing client configuration
— Model response file (from source)

There are numerous ways to implement where¢he’r equest scripts are executed
and what SW_CONTROL_DIRECTORY issévto, for the command

swask -s source -c catal og Foo{Bar

Example implementation A:
nkdi r catal og/ Foo/ Bar
copy request script for «F0o.Bar to catal og/ Foo/ Bar
copy any necessary response file to catal og/ Foo/ Bar
i f catal og/ Foo/ Bar/response exists, no action
el se if sourcelcatal og/ Foo/ Bar/response exists, copy it
set SW CONTROL_DI'RECTORY=cat al og/ Foo/ Bar
execut e cat al og/;Foo/ Bar /r equest
(renmove cat al"og/ Foo/ Bar/request)

Example implementation B:

nkdi r catal og/ Foo/ Bar /usr/tnp/aaaa43542/ Fool Bar
copy request script for Foo.Bar to /usr/tnp/aaaa43542/ Foo/ Bar
copy‘hany necessary response file to catal og/ Foo/ Bar

i f catal og/ Foo/ Bar/response exists, no action

el se if source/catal og/ Foo/ Bar/response exists, copy it
set SW CONTROL_DI RECTORY=cat al og/ Foo/ Bar
execut e /usr/tnp/aaaa43542/ Foo/ Bar/r equest
(remove /usr/tnpl/aaaad3542/ Fool/ Bar)

1835
1836
1837
1838
1839
1840
1841

Example implementation C:
nkdir /usr/tnp/aaaa43542
copy any necessary response file to /usr/tnp/aaaa43542
i f catal og/ Foo/ Bar/response exists, copy it
el se if source/catal og/ Foo/ Bar/response exists, copy it
set SW CONTROL_DI RECTORY=/usr/t np/ aaaa43542
execut e source/cat al og/ Foo/ Bar/request
nkdi r catal og/ Foo/ Bar
cp /usr/tnp/aaaa43542/response catal og/ Foo/ Bar
(renmove /usr/tnp/aaaad43542)

B.4 Software Administration Utilities 211


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

1842

1843

1844

1845

1846

ISO/IEC 15068-2: 1999 (E)

IEEE Std 1387.2-1995 INFORMATION TECHNOLOGY—POSIX SYSTEM ADMINISTRATION —

B.4.2.8 Exit Status

There is no additional rationale provided for this subclause.

B.4.2.9 Consequences of Errors

There is no additional rationale provided for this subclause.

B.4.3 swconfi g — Configure software

184
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1849
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185}

1852

1858

1854

185%

185
1857

185

1859
186

1861
1862

1868

1864

186%

186

The purpose of configuration 15 to configure the host for the softwa
configure the product for host-specific information. For example, softwa
need to modify the /etc/rc setup file, or the default environment
letc/profile. It may need to ensure that proper codewords are in pl
that host, or do some compilations. Unconfiguration undoes these steps.

B.4.3.1 Synopsis

There is no additional rationale provided for this subclause.

B.4.3.2 Description

This utility may be used to perform the follewing tasks:

— configuring software on target.hosts that will actually be runni
software

— configuring independent of.the remove and install utilities

— configuring or unconfiguring hosts that share software from anoth
where the software is\actually installed

— reconfiguring when' configuration failed, was deferred, or needs
changed

B.4.3.3 Options

There is no additional rationale provided for this subclause.

B.4/3.4 Operands

There is no additional rationale provided for this subclause.

e, and
re may
set in
ace for

ng the

br host

to be

1867

1868

1869

1870

B.4.3.5 External Influences

There is no additional rationale provided for this subclause.

B.4.3.6 External Effects

There is no additional rationale provided for this subclause.
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B.4.3.7 Extended Description

When there is no script, the software is still transitioned to confi gured by
sweonfi g. The state of the fileset without any configuration requirements is still
changed to denote to the users of the software that the software is ready to use.
Having one state for both software that requires configuration, and for software
that does not, is easier than checking that all software that requires configuration
is in the configured state, and that all software that does not require configuration
is in the installed state.

If there are not sufficient (or any for that matter) responses in the r esponse file,

188
1881

188%
188
188
188%
188
188Y

>

188
188
189

1891
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189
189
189%
189
1897
189
189
190
1901
1902

>

190
190
190%
190
1907
1908
1909
1910

>

1911
1912
1913

1914
1915

theconfigure script tam fog that further-imteractionm s requitedandexiy with a
failure. This can prompt the user to execute the swconf i g utility withcask=true.

The r equest script is executed at the manager role at the end of the sglection
phase, after the user has specified the software, but before analysis or exgcution
begins on the target roles. The developers of this part of 1SO/IEC,15068 congidered
defining a separate phase between the selection and analysis-phases for sjwcon-
fig and swi nstal I, but maintained the request steps. as part of the selection
phase for simplicity.

Reconfiguration may be useful when some system)configuration has changed.
This may include running with ask=true so the user can input different informa-
tion.

There is the case where the conf i gur e script is not sufficient for configuriing the
software. If there is another configuration process that needs to be run, then this
process should not change the state pf\the software to configured. After the other
process is run, it can change the state to configured using the swirodi f y |utility.
There are also situations where:there can be multiple configurations of the same
installed_software object. This part of ISO/IEC 15068 does not currently address
this except by putting thedburden on the software to manage the multiple
configurations. This partof ISO/IEC 15068 does support the user rerunnjng the
conf i gur e script each _time a new configuration is needed. Using swcon{i g -u
can likewise interacti with the user to unconfigure one, but not all, |of the
configurations. For/both of these cases, if the script exits with return codg 3, the
software does_net transition to the i nst al | ed (i.e., unconfigured) state.

The conf j-gur e scripts should also adhere to specific guidelines. For efample,
these scripts are only executed in the context of the host that the software|will be
runningon so they are not as restrictive as customize scripts. However, in|a disk-
less.or NFS environment, they need to use file locking on any updates to |shared
files, as there may be multiple conf i gur e scripts operating at the same time on
these shared files. The confi gure and unconfi gur e scripts need to be|nonin-

eractivebutmayuse—the—irformation—in—theresponse Htes—erreratec by the

For diskless, cold install (initial OS install), and generally building an OS to a
separate disk, swconf i g can be automatically run after the system reboots to its
real host to configure all unconfigured filesets.

This part of ISO/IEC 15068 does not define how file sharing, including diskless
machines, should be implemented. However, separable configuration and installa-
tion steps provide the basic building blocks.
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One possible file sharing solution involves each client having its own installed
software catalog from which the shared software can be configured, and the con-
f i gur ed state can be recorded. This catalog can be built by “link installing’ the
software; instead of loading files and running prei nstall and postinstall
scripts, link each product’s files to the client file system. Then, build the catalog
information of this linked software as if it were installed and configure the client.

Another possible solution involves each client recording its configured state in a
shared installed software catalog. In order to do this, the installed software could
maintain a configured_instances attribute to hold a list of configured client names.
Each client’'s confi gur e and unconf i gur e script could add or delete its name

192

192y
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193
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193%

1938

1934

193%

193

193y

193

1939

194

194}

1942

1948

1944

from this list.

These scripts could also control whether the installed software state attribite was
changed from i nst al | ed to confi gured via swconfi g. If configuring, then
the reconfigure option would need to be set to true. If unconfigufing, then the
unconfi gure script could exit with a return code of 3 (exelude) unlgss the
configured_instances attribute was empty so that the installed softwarg state
would remain conf i gur ed.

B.4.3.7.1 Examples

B.4.3.8 Exit Status

There is no additional rationale provided forythis subclause.
B.4.3.9 Consequences of Errors

There is no additional rationale provided for this subclause.
B.4.4 swcopy — Copy distribution

B.4.4.1 Synopsis

There is no additional rationale provided for this subclause.

B.4.4.2 Description

This-utility may be used to perform the following tasks:

— Copy software from one distribution to another

— Merge software from one distribution into another

1945
1946

1947

1948

— Copy software to a temporary distribution located to improve swi nst al |
reliability or performance

B.4.4.3 Options

There is no additional rationale provided for this subclause.

214 B Rationale and Notes


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

1949

1950

1951

1952

1953

195

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

B.4.4.4 Operands

There is no additional rationale provided for this subclause.

B.4.4.5 External Influences

There is no additional rationale provided for this subclause.

B.4.4.6 External Effects

There is no additional rationale provided for this subclause
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B.4.4.7 Extended Description

The swcopy utility operates much like the swi nst al | utility, The key distinc-
tion between swcopy and swi nstal |l is the way productsi@re loaded| With
swcopy, products are not installed for general use belowythe root difectory.
Instead, they are placed into a distribution, which canthen act as a source for
swinstall.

B.4.4.7.1 Examples

Copy the software selections listed in /tnp/l oad. products other (default
values defined in the / var / adm sw/ def auld s file) as follows:

swecopy -f /tnp/l oad. products

Remove a product Foo from the distribution on the tape device / dev/r ct g as fol-
lows:

swcopy -s /dev/rctO \O @/ tnp/depot™”
swemove -d Foo @/t np/idepot”
swcopy -s /tnp/depot. \O @/dev/rct0"

B.4.4.8 Exit Status

There is no additional rationale provided for this subclause.

B.4.4.9 Coensequences of Errors

Thereds no additional rationale provided for this subclause.

B.4.5 swinstal | — Install software

1975
1976
1977
1978

1979
1980

The install software task can have different connotations depending upon the life
cycle stage of the software package. Figure B-7 illustrates the various state tran-
sitions that can occur during an installation of software. These transitions
comprise the set of install software tasks supported by this part of ISO/IEC 15068.

The facilities provided by swi nstal |l and swcopy are basic building blocks on
which 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
. softwae not already
igH{gﬁ]ing install on system software
packages on asysten able to
be used
1982 re-install softwae existed replace
with exactly same version
(preservédon't preserve
origind sources custome changes)
(supplig’s copy)
upgrade saftwae existed rpplar‘p
with newe version
1988 patch softwae existed patchfix
at (not new version)
(install) )
1984 software existed.add
anothe versiai\(both
1985 then exist)
198
198} Figure B-7 - Installation State Changes
198 — Some users might consider swi nst.all to work well for doing remgte ins-
1989 tallation to tens of machines. But with hundreds of machines, perhaps a
199 better strategy would be to use;swcopy to place a distribution on several
1991 servers for use in several paralel swi nst al | invocations. And thig exam-
1999 ple could be cascaded for:hierarchical operation with thousands qr hun-
1998 dreds of thousands of maghines.
1994 — In addition, organizations that use special purpose software distrjbution
199% programs could choose to use swcopy for that purpose, sending a cdpy of a
199 distribution to s6me number of machines, pausing until assured that copies
199 have arrived intact at all machines before proceeding, and finally ¢ausing
199 swi nst al-1to begin work on each machine at the same time.
1999 — An installation process that makes efficient use of network resourceg might
200 analyze the routing of distributions or files, discover that some trayverse a
2001 common path before diverging, and cause only one copy to be sent oyer the
2009 common link using the swcopy utility.
2003 JFable B-4 includes all functionality initially considered for inclusion in the|install
2004 ¢ Software task. The second column describes the various operations while the first
2008 column-lists the dngrnn of support prn\/idnri h‘,’ the SVR4 _HP-UX _and SCO Unix
2006 software management utilities.
2007 B.4.5.1 Synopsis
2008  There is no additional rationale provided for this subclause.
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