-- --

IEEE P1003.0 Draft 13 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

ENVIRONMENT INTERIM DOCUMENT P1003.0/D13

3364 4.9 User Command Interface Services

3365 Responsibility: Wendy Rauch

3366 HLJ : Wendy has provided a full clause replacement for Draft 13; it is not further D 3367 diff marked. D

3368 4.9.1 Rationale and Overview

3369 Although system-level services are necessary for application portability and 3370 interoperability, they are insufficient for many users’ system needs. To maximize 3371 portability, users also require the commands, command interpreter (shell), com- 3372 pilers, editors, and other utilities that have been traditionally associated with 3373 many operating systems. These command interface services facilitate a successful 3374 port and help users to manage and maintain applications and to solve problems 3375 on an ad hoc basis. The standardization of these utilities allows users and pro- 3376 grammers to move from platform to platform without having to relearn the com- 3377 mand interface for each application platform.

3378 4.9.2 Scope

3379 This clause describes how a user interacts with an application platform by execut- 3380 ing general purpose commands. This command interface is also available to 3381 applications so that applications also can execute commands. A standardized 3382 command interface provides a consistent, interactive environment across plat- 3383 forms for users and programmers.

3384 Commands that are outside the scope of this clause are:

3385 — System administration and installation commands

3386 — Text formatting programs

3387 — Database commands

3388 — Networking and communications commands

3389 — Graphical user interfaces

3390 Networking commands and graphical user interfaces are described in other 3391 clauses of the POSIX Open Systems Environment Guide.

3392 4.9.3 Reference Model

3393 The use of the command interface services presented in this clause is consistent 3394 with the reference model in Section 3. The POSIX OSE reference model for the 3395 command interface also is consistent with typical implementations for user com- 3396 mand languages in traditional UNIX -based systems.

3397 As Figure 4-19 shows, the command interface is available both to users (through 3398 the External Environment Interface) and to applications (through the Application

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.9 User Command Interface Services 147

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

3399 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

External Environment

Application Platform

Command Services API: � Command I/O � Error Detection/Correction � Command Abortion/Suspension

Application Software

Command Services EEI

3400 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3401

4-19 - POSIX OSE Reference Model for Command Interfaces

3402

Interface). Any operating system implementation can reside under-

3403 the APIs and EEIs.

3404

API and EEI command interfaces provide access to a software component

3405 as a command interpreter or shell) that interprets the commands issued

3406 either the user or the application. The command interpreter acts as an

3407 between the command API and EEI and the base application

3408 system-level services. The command interpreter reads the commands

3409 and parses them. Depending on the type of command (e.g., utility or

3410 shell command), the command interpreter either executes the command

3411 the user or application, using the base application platform’s system-level ser-

3412 or it calls on the system-level services to create a new process which exe-

3413 the command.

3414 of the methods of executing commands have an impact on the API or EEI

3415 3416 commands interfaces may be available to users and applications either locally

3417 remotely. Remote invocation of a system’s command interfaces is provided

3418 networking and data interchange capabilities. These are described in 4.3

3419

4.5. Alternatively, remote access to a system’s command interfaces may be

3420 through certain interapplication services.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3421

Service Requirements

3422 are three major aspects of command interface services that must be

3423 for practical support of multivendor application portability and system

3424

The first aspect consists of the basic functionality and interfaces

3425 for generally usefulness. The second aspect of command interface ser-

3426 concerns the ability to move applications, such as script files, between plat-

3427

The third aspect concerns user portability so that the same user interface

3428 available on different platforms.

3429 most command interfaces are available at the API and EEI, the service

3430 for the API and the EEI are very similar. This clause, therefore,

3431 primarily the EEI command interface requirements. The API service

3432 discusses only the additional service requirements for applications.

3433 4.9.4.1 External Environment Interface Services 3434 need a number of capabilities in order to work on a system. On a tradi-

3435 system, these are implemented by providing interactive commands entered

3436 a keyboard. However, as graphical user interfaces evolve, these commands

3437 also be implemented by clicking on a mouse in a particular area of the

3438 by a ‘‘touchie-feelie’’ screen, a tablet, or other input device.

3439 major services at the EEI provide the following abilities:

3440

Capture the output of a command or application into a file

3441

Redirect the input for a command from a file

3442

Direct the output of a command to be used as the input to another com-

3443 3444

Execute applications

3445

Get online help for commands or applications

3446

Manipulate file contents:

3447

Cutting

3448

Pasting

3449

Concatenating

3450

Converting

3451

Sorting

3452

Reformatting

3453

Comparing

3454

Searching for regular expression

3455

Edit files � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

User Command Interface Services 149

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 3456

Interactive editors

3457

Batch or ‘‘stream’’ editors

3458

Display files

3459

Pausing when necessary

3460

Display only selected ranges of files

3461

Manipulate files

3462

Create

3463

Delete

3464

Rename

3465

Move

3466

Copy

3467

Print files

3468

Perform network functions

3469

File transfer

3470

Remote execution of commands

3471

Remote file printing

3472

Manipulate and display directories

3473 3474 3475

Display

3476

Destroy (Delete a directory and all its subdirectories and files)

3477

Control file and directory permissions

3478

Communicate with other users

3479

Electronic mail

3480

Online interaction where two or more users communicate with each

3481 simultaneously

3482

Control the application execution environment

3483

Execute applications in the background

3484

Abort applications running in the foreground or background

3485

Suspend an application

3486

Move an application running in foreground mode to the background

3487

Schedule commands for periodic execution

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3488

Control the users’ input equipment, such as a terminal or graphical user

3489 3490

Manage local environment and configuration information

3491

Query local environment and configuration data

3492

Configure an environment for an international locale.

3493 4.9.4.2 Application Program Interface Services 3494 a command API, the output syntax of the commands and command responses

3495 as error messages) need to be standardized, in addition to the calling

3496 and allowable inputs. Such standardization is necessary to allow appli-

3497 executing a command to reliably parse the output of that command.

3498

API should be able to access all of the services available to the user at the

3499

The additional service requirements for the API are as follows;

3500

Ability to provide the input to the command and access the output of the

3501 when necessary

3502

Ability for the application to detect and correct errors as the command is

3503 3504

Ability to abort or suspend the command as it is executing.

3505 is also important to have the ability to create script files which are combina-

3506 of commands. The scripting language developed for this purpose is an appli-

3507 development language. The scripting language has the following require-

3508 3509

Conditional execution primitives

3510

Repeated execution primitives

3511

Ability to display output

3512

Ability to prompt the user for input

3513

Ability to execute commands and obtain error information.

3514 services and standards for the scripting language are described in this clause,

3515 than in the Languages clause 4.1, because it is so closely related to the

3516 interface.

3517 4.9.4.3 Interapplication Entity Services 3518 services enable remote users and applications to access and execute a

3519 command interfaces as if they were directly connected to that system.

3520 major categories of interapplication entity services include the following:

3521

Login and use hosts on a network as if the users logging-in were directly

3522 to the local terminal� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

User Command Interface Services 151

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 3523

Remotely execute a system’s shell commands as if the user were directly

3524 to a local terminal

3525

Copy files between hosts without going through a network file transfer pro-

3526 3527

Find out who else is logged into the machines on a local-area network

3528

Query the status and uptime of all machines on a local-area network.

3529

Standards, Specifications, and Gaps

3530 are currently no formal standards for command interfaces. There are, how-

3531 several command-interface standards-development activities underway. In

3532 there are several consortia-defined specifications and de facto

3533 standards for commands, shell, and utilities services and interfaces.

3534

4-10 summarizes the shell and utilities standards and specifications and

3535 in progress.

3536

4-10 - Shell and Utilities Standards Activities

3537 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3538

Specification Subclause iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

3539 and Utilities IEEEPOSIX.2{ } 4.9.5.?

3540

PortabilityExtension( ) IEEEPOSIX.2a{ } 4.9.5.?

3541

Utilities,and UPE X/OpenXPG4.9.5.?

3542

OSF/1

3543

V:1989SVID

3544

BSD4.xUNIX

3545

3546 4.9.5.1 Current Standards 3547 4.9.5.1.1 International and National Standards 3548 are no currently completed or approved international or national standards

3549 commands and utilities.

3550 4.9.5.2 Emerging Standards 3551 4.9.5.2.1 International and Other Formal Standards 3552 completed, the IEEE POSIX.2 {ref} standard will define a source code inter-

3553 to command interpretation or shell services and common utility programs for

3554 programs. These services and programs are complementary to those

3555 by POSIX.1 {2}. � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3556

IEEE POSIX.2a {ref}User Portability Extension will supplement POSIX.2 {ref}

3557 extending the specifications to promote the portability of users and program-

3558 in addition to applications, across conforming systems. Toward this end,

3559

POSIX.2a {ref}specifications expand the number and type of utilities specified,

3560 enhance the features of a number of POSIX.2-specified utilities, to provide a

3561 interactive environment. The consistent interactive environment does

3562 include emerging technologies such as graphical user interfaces, which are

3563 development by different standards groups.

3564 of POSIX.2 {ref} go beyond the current service requirements and include a

3565 of software development and debugging commands and utilities services.

3566 are included in the POSIX.2 specification because of the traditional develop-

3567 orientation of UNIX systems. These software development and debugging

3568 are not included in this clause because this clause includes more general

3569 universal services, such as copying a file and reading a directory.

3570 the POSIX.2 {ref} and POSIX.2a {ref} specifications are still in draft

3571 they are relatively complete, and portions of the emerging standard are

3572 to be mature and stable.

3573 the commands, shell, and utilities specifications are completed and

3574 the resulting IEEE POSIX.2 {ref} and POSIX.2a {ref} standards will be

3575 to ISO/IEC JTC 1 for adoption as international standards. At that time,

3576

2 and POSIX.2a will be combined into a single integrated international

3577

(ISO/IEC 9945-2).

3578 4.9.5.3 Gaps in Available Standards 3579 are no formal interapplication standards that address the remote access

3580 execution of a system’s command interfaces. The Berkeley BSD UNIX de facto

3581 addresses all these service requirements, however.

3582 4.9.5.3.1 Public Specifications 3583 specifications that include the POSIX.2 {ref} and POSIX.2a {ref}, and go

3584 these standards to also include the traditional UNIX-based command

3585 for software development, system administration, the UUCP (UNIX-to-

3586

Communications Protocol) utilities, and parts of the POSIX.4 realtime exten-

3587 are available from a number of organizations. These include:

3588

X/Open’s XPG3 specifications, Volume 1 and part of Volume 3

3589

OSF’s OSF/1 Application Environment Specifications (AES), software docu-

3590 and software

3591

University of California at Berkeley BSD UNIX

3592

AT&TSystem V Interface Definition (SVID) and System V UNIX.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

User Command Interface Services 153

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 3593

POSIX OSE Cross-Category Services

3594 4.9.6.1 Internationalization 3595

ANSI C, IEEE POSIX.1, and IEEE POSIX.2 specifications contain limited capa-

3596 for obtaining and defining locale-specific information. In addition, some of

3597 utilities described in the POSIX.2 specifications contain requirements for

3598 multilingual and multicultural support (e.g., localization require-

3599 such as date formats and collation sequences, and support for international

3600 sets).

3601

Related Standards

3602 standards activities are in progress to address additional commands

3603 that are traditionally included in UNIX and UNIX-like systems. The fol-

3604 standards are examples:

3605

IEEE 1003.4 Realtime Extensions for POSIX

3606

IEEE 1003.7 POSIX System Administration Extensions

3607

IEEE 1003.18 Platform Environment Profile (PEP) standard, which

3608 and combines the standards dealing with POSIX.1, POSIX.2,

3609

2a, and the related standards

3610

Open Issues

3611

Testing

3612 interface standards must address conformance testing. Although the

3613

2 standard is still in a draft stage, work has already begun in the IEEE

3614

Conformance Test Methods Group to define test assertions for the

3615

2 standard.

3616 3617

UUCP (UNIX-to-UNIX Copy Protocol) services and commands, for electronic

3618 and file copying, which are traditionally included in UNIX and UNIX-like sys-

3619 are not addressed by any standards effort. Among other reasons, UUCP is

3620 currently being addressed because of the inability of the POSIX groups to

3621 whether the UUCP services and commands should be standardized in the

3622

2 Group (since UUCP is a traditional UNIX service with traditional com-

3623 interfaces) or in the networking groups (since UUCP is an electronic mail

3624 file copying facility that works on networks).

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3625

Transaction Processing Services D

3626

Bob Gambrel

3627 on input created by Carl Hall of P1003.11, with contributions from Jeremy

3628

John Penny, Patrick Prange, and Jeff DeMent Revised in Draft 13 with D

3629 from Dorm Fulton of P1003.11. D

3630 4.10.1 Overview and Rationale 3631 database management clause (see 4.4) described some transaction processing D

3632 requirements (specific to databases). This clause describes the complete D

3633 of transaction processing services from the application software point of view. D

3634 that transaction processing services have long been been regarded, vari- D

3635 to be within the domain of databases or within the domain of operating sys- D

3636 and more recently within the domain of interconnect. These services are D

3637 broadly applicable and so are treated here as a separate clause. D

3638

(‘‘units of work’’) have boundaries (start points and end points) that D

3639 determined by the action of the transaction application program. The tran- D

3640 application program can request to either commit or rollback the work D

3641 in the transaction when it identifies the end point. The system will complete D

3642 commit operation only if all operations performed during the transaction can

3643 successfully. Otherwise the system will abort the transaction (rollback D

3644 work done by it) and notify the transaction application program of this action. D

3645 following is quoted with a few editorial changes from ISO/IEC DP 10026-1

3646 ref},the ISO Distributed Transaction Processing standard draft:

3647 transaction is characterized by four properties: atomicity, con-

3648 isolation, and durability. These are the ACID properties.

3649 implies that the operations of a unit of work are either all

3650 or none of them are performed.

3651 implies that the operations of a unit of work, if per-

3652 at all, are performed accurately, correctly, and with validity,

3653 respect to application semantics.

3654 implies that the partial results of a unit of work are not

3655 except by operations which are part of the unit of work.

3656 also implies that units of work which share bound data are

3657 3658 implies that all the effects of a completed unit of work are

3659 altered by any sort of failure. D

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 155