-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

315 4.2 System Services

316 Responsibility: Patricia Oberndorf D

317 4.2.1 Overview and Rationale

318 This clause describes the system services component of the application platform. 319 It presents a reference model for this component and describes the services pro- 320 vided to application software. Those services are those usually considered as part 321 of an operating system or executive and also those services that may be provided 322 by system level entities such as spoolers and device drivers. Standards, current 323 and emerging, that specify the interface to those system services are also 324 described.

325 System services are a key component of the application platform and represent 326 the focus of the IEEE effort to produce POSIX base standards. A common set of 327 system services provides support for the portability and the interoperability of 328 application software. While other common services can aid application reuse, sys- 329 tem services are those that are common to the largest number of applications.

330 4.2.2 Scope

331 System services cover those features that users have come to expect from operat- 332 ing systems or executives. They cover the areas of process management, file 333 management, input/output, memory management, and print spoolers. Because 334 there is a wide variety of platform users, ranging from large general purpose 335 time-shared systems to small time-critical, special-purpose systems, services such 336 as timers and clocks, event management, logical device drivers, and system 337 initialization/reinitialization are included. Services related to distributed systems 338 are also discussed, since application software sees these capabilities through the 339 platform. D

340 4.2.3 POSIX OSE System Services Reference Model D

341 4.2.3.1 Reference Model D

342 This subclause identifies the entities and interfaces specific to the system services 343 of the POSIX OSE. The reference model presented here is consistent with and 344 expands upon the reference model of Section 3. It provides the context for the dis- 345 cussion of System Services in this clause. The basis System Services model is D 346 shown in Figure 4-2. D

347 This clause describes the system services portion of the application platform as 348 viewed by a software developer (not necessarily the viewpoint of the end user). 349 This view corresponds to the program design level of abstraction.

350 The system services API provides the interface between the application software 351 and the system services from the source code point of view. The API defines the

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

4.2 System Services 47

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

352 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

External Environment

Application Platform

System Services API: � Process Management Services � Task Management Services � Environment Services � Node Internal Comm and Sync Services � Generalized I/O Services � File Oriented Services

Application Software

� Event, Error, and Exception Mgmt Services � Time Services � Memory Management Services � Logical Naming Services � System Init, Re-Init, and Shutdown Services

353 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

354

4-2 - System Services Reference Model

355 designer’s means of accessing the functions, objects, and services of the

356

D

357 order for the platform to protect system integrity and ensure system database

358 application software competing for system resources must access all

359 resources via system service requests. The formal definition of these

360

(or system calls) defines the system services portion of the API.

361 of the system services may be available locally or remotely. Some of the sys-

362 services may be performed remotely if the system is a distributed system

363 multiple processor nodes. Such distribution is not reflected in Figure 4-2

364 it is transparent to users of the System Services.

365 platform’s device drivers and other software entities are seen as being avail- D

366 to an application program via invocation of the system services. Local dev- D

367 include sensors, effectors, and connections to independent computing sys- D

368

The local devices themselves are a part of the external entities element of

369 system services reference model. The interfaces used by the application

370 are the logical device interfaces and are part of the system services. It

371 be noted that, even though the device drivers are represented within the

372 services portion of the application platform and the devices themselves are

373 within the external entities, there is no unique system service inter-

374 illustrated at the EEI in Figure 3-3. This is not an oversight; it is due to the

375 that such interfaces are not within the scope of this guide.

376 4.2.3.2 Implementation Aspects 377 this reference model for system services appears to make no distinction,

378 are some very important real-world considerations for system services

379 on by the essential differences between realtime and nonrealtime

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

380

One of the best ways to understand these differences is to examine the

381 requirements for system services.

382 metrics are associated with the performance of system services.

383

Request Latency is defined as the interval between (a) context switch from

384 application context to the operating system context and (b) the reverse context

385 from the operating system context to the application context for a given

386 request. Note that for asynchronous services, the service request may not

387 been satisfied within the latency interval. In error situations, return of an

388 status or dispatch of the error handler shall be the terminating event for the

389 390

Delivery Latency is the interval between (a) context switch from an appli-

391 context to the operating system context and (b) satisfaction of the service

392 393 some contexts, the most important metric is the wall clock time from the point

394 an external, high-priority event occurs to the time the application actually

395 to the event.

396 response time exclusively need not always provide an appropriate

397

It is also necessary to take into account what must be done within that

398

For example, one system with a one-second response time may be high-

399 enough to handle and coordinate many tasks within that time. Another

400 with a faster response time might not be handling the same amount of

401 402

Metrics

403 a realtime system is defined as one that performs its functions within a

404 response time, the evaluation of a realtime system has two distinct

405

First, it must have the right functions. Second, each function

406 be able to guarantee a certain level of performance.

407 major metrics that are concerned with priority interrupts and scheduling are

408 latency and context switch time. These are the metrics most commonly

409 with realtime systems.

410 latency is the longest time interval possible for an interrupt to be

411 and acknowledged and a process scheduled to service it (see Figure 4-3).

412 context switching time is the time required to switch from the task that is

413 to service the interrupt. It is determined by the time the operating sys-

414 takes to store the state (context) of the current process so it can continue pro-

415 its previous task after servicing the interrupt.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 49

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 416 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Current Low- Priority Process Runs

External High- Priority Event Occurs

Interrupt Enters Interrupt Handler; System Acknowledges

Interrupt

Interrupt Handler Performs Interrupt Processing

Expropriate Registers, etc., in Use; Signal High-Priority Service Process;

High- Priority Process Runs

Response to External Event

Low- Priority Process Resumes Schedule High-Priority Service Process;

Context Switching Time

Interrupt Service Entry

Interrupt Latency Time

Wall Clock Response Time

417 418

4-3 - Realtime Metrics

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

419

Service Requirements

420 subclause identifies those processor-oriented system services required to sup-

421 application portability and system interoperability. Subclause 4.2.4.1

422 those system services directly available to an application program via

423

System Services API. Other processor-oriented services are described in

424

Subclause 4.2.5 identifies the applicable standards.

425 subclause describes the major groups of system services that an application

426 require of a platform. Not all of these services require a programming inter-

427 therefore, services are described as either explicit or implicit services. Expli-

428 services are those that can be accessed from an application program (via the

429

) and generally are only provided when requested. Implicit services, on the

430 hand, are services that the platform provides without a direct request. An

431 of an implicit service is the prevention of one program from writing over

432 memory of another. An example of an explicit service is a call to a system ser-

433 routine to output the contents of a block of memory to some device.

434 4.2.4.1 Application Program Interface Services 435 subclause describes the major categories of system services available at the

436

Services API. These services include:

437

Process Management Services

438

Task Management Services

439

Environment Services

440

Node Internal Communication and Synchronization Services

441

Generalized Input/Output Services

442

File Oriented Services

443

Event, Error, and Exception Management Services

444

Time Services

445

Memory Management Services

446

Logical Naming Services

447

System Initialization, Reinitialization, and Shutdown Services

448 4.2.4.1.1 Process Management Services 449 services relate to the creation, management, and deletion of processes exe-

450 within the scope of an operating system. These processes are dis-

451 from ‘‘tasks’’ via the following characteristics:

452

They have a single thread of execution per address space.

453

There is substantial overhead for context switches.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 51

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 454

Specific attributes are associated only with processes.

455 this context, ‘‘management’’ consists of those services that affect the execution

456 a process:

457

Stop and restart execution of a process (e.g., suspend, resume)

458

Modify processor allocation to a process (e.g., priority, timeslice)

459

Modify scheduling of the process based on timer (or other) events

460

Protect the process from interruption during critical periods

461

Create a process and make it ready for execution

462

Destroy a process and recover its resources

463

Evaluate a reference to a process

464

Evaluate a connection to a process, where a connection is a logical commun-

465 path between any two processes

466 services schedule or arbitrate the usage of various resources of the OS, par-

467 the central processing unit (CPU). The scheduling services must be able D

468 queue up requests to use a particular resource. This situation is made more

469 by the common need to schedule processes to run cyclically at a fixed

470

When a resource becomes idle, the scheduler must select one of the

471 of the resource to grant use of the resource. These services are listed

472 rather than under the services that use scheduling to emphasize that

473 should be uniformity and consistency of scheduling across the range of

474 475 there are at least two types of scheduling occurring in an operating sys-

476 short-term and long-term. Long-term schedulers determine which possible

477 at a given time may actually request a resource. The short-term

478 selects from among the active ‘‘requesters’’ that currently have need of

479 resource and allocates the resource to the selected ‘‘requester.’’ For example,

480 the requesters are processes and the resource is the CPU, the long-term

481 manages the movement of processes from inactive (waiting in batch

482 or in hibernation) to active (in wait or execute). The short-term scheduler,

483 the other hand, would determine which process should execute next on the

484

Hybrid services between the two may also be available in the operating sys-

485 486 a request for a resource is submitted to the operating system (at some local

487 system node), it is not always serviced at that local node. The most

488 way to service the request may result in part or all of the work

489 performed at a different processor node. Several reasons may cause this to

490 including load balancing, resource availability, computation speedup,

491 preference, and software preference. These services may hide from the

492 the fact that the functionality was being performed at a different

493

This has the advantage that the code needs to know little about the system

494 which it is running. Alternately, the services may allow the user to specify

495 on which logical resource the function should be executed.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

496 priority scheduling of resources allows the requester to have associated with

497 its importance to use the service. More complex schemes also have a critical-

498 of the request that is used for graceful degradation purposes. The

499 will use the priority information to arbitrate resource requests and to

500 requests in the specific order. A priority scheduler may need to support

501 queues to support proper execution.

502 schedulers will deallocate a resource from a requester when certain

503 occur. Usually this is when a requester of a higher priority or importance

504 the resource or a specified time limit for the resource has expired.

505 4.2.4.1.2 Task Management Services 506 services relate to the creation, management, and deletion of tasks execut-

507 within the scope of an operating system. These tasks are distinguished from

508 via the following characteristics:

509

There may be multiple threads of execution per address space.

510

There is low overhead for context switches between threads located in the

511 address space.

512 this context, ‘‘management’’ consists of those services that affect the execution

513 a task:

514

Stop and restart execution of a task (e.g., suspend, resume).

515

Modify processor allocation to a task (e.g., priority, timeslice).

516

Modify scheduling of the task based on timer (or other) events.

517

Protect the task from interruption during critical periods.

518

Create a task and make it ready for execution.

519

Destroy a task.

520

Evaluate a reference to a task.

521

Evaluate a connection to a task, where a connection is a logical communica-

522 path between any two tasks.

523 4.2.4.1.3 Environment Services 524 services provide an application access to a variety of information relating to

525 operating system environment in which the application is executing. The

526 characteristics are:

527

Process-specific attributes (process identification, priority, stack size,

528 attributes, status, memory allocation).

529

Task-specific attributes (task identification, priority, scheduling attributes,

530 memory allocation).

531

Processor-specific attributes (node identification, electronic nameplate

532

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 53

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 533

User-specific attributes (user identification and terminal ID, user interac-

534 profile).

535

Environment variables (command-line arguments, menu selections).

536

Current time and date

537 4.2.4.1.4 Node Internal Communication and Synchronization Services 538 or more applications and application subcomponents may run on a processor D

539 an application platform simultaneously. The applications run as indepen- D

540 software entities and communicate among themselves via a variety of D

541 provided or managed by the system services (see Figure 3-2). An D

542 class of system services relates to the coordination and synchronization D

543 these software entities. In traditional systems, entities execute on a single D

544 processor. However, it is becoming common to have multiple processors D

545 networked processors that place more requirements on the system services to D

546 coordination and synchronization among the many truly concurrent D

547 entities. D

548 a platform has several software entities executing concurrently, the appli- D

549 need system services so that the entities can be coordinated and synchron- D

550 with each other. With respect to applications written using concurrency, D

551 are two levels of concurrency that are usually seen by the application D

552

The first level of concurrency, task level concurrency, is seen when the D

553 is split into multiple subcomponents (tasks) that share access to the D

554 and subprograms of the application. Concurrency services at this level con- D

555 the relative priorities and scheduling of tasks within a single application pro- D

556 and their communication with each other. At the second level of con- D

557 application level concurrency, a unit is a single application including all D

558 subcomponents. Concurrency services at this level concern the relative impor- D

559 of the individual applications competing for and sharing system resources. D

560 services are used to communicate among processes, among tasks, and

561 processes and tasks residing on the same node. The methods outlined do

562 include the network specific services described in 4.3, but are limited to

563 open to entities executing within the scope of a single operating system.

564 synchronous and asynchronous services are defined. The specific services

565 566

Create, delete, open, close, read, and write shared memory.

567

Create, delete, read, and write event flags.

568

Create, delete, set, and wait on semaphores.

569

Create/send and receive signals.

570

Create, delete, open, close, send to, get from, and control message queues.

571

Create, delete, send, and receive streams.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

572 4.2.4.1.5 Generalized Input/Output Services 573 services are used by an application to perform generalized device I/O opera-

574

These operations include synchronous and asynchronous operations for

575 and class specific functions. Specifically, these form the services needed to

576 or include logical device drivers in a system. These services are device

577 device attachment, asynchronous operation, and error notification.

578 addition, they include those services that are used to directly access specific

579 capabilities, particularly those services often referred to as ‘‘raw I/O.’’

580 4.2.4.1.6 File Oriented Services 581 storage in the form of hierarchy of directories, subdirectories and files will

582 available to an application executing within the application platform. The fol-

583 paragraphs describe the services available for creating, accessing, manag-

584 and deleting these entities with mass storage. Both synchronous and asyn-

585 services are defined.

586 and Directory Services

587 services allow the access of files and directories through logical names

588 than the actual hardware device naming conventions. The services allow

589 of files at various levels. For example, the services may not allow any

590 naming of files and directories between systems, or they may allow shared

591 by explicit naming, or they may allow shared files by implicit naming. The

592 services present a view or views of the directory structure to the applica-

593 or target system operator.

594

Modification Primitives

595 services for files and directories are:

596

Read a portion of the file.

597

Write to a portion of the file.

598

Open access to a file.

599

Create a new file.

600

Close access to a file.

601

Delete a file.

602

Copy a file.

603

Merge two or more files.

604

Append one file to another.

605

Split one file into two or more files.

606

Support read and write locks at both the record and file levels.

607 services may be very complex. For example, the access to read or write

608 be direct (by record number), sequential (one record at a time), or indexed (by

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 55

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 609 key). The services must also support a variety of file structures, including

610 segmented, contiguous, serial, and directory.

611

Support Services

612 services support the physical devices on which the files and directory

613

These services include the dismounting/mounting of medium, the format-

614 of medium, and the partitioning of media.

615

Files

616 systems often need special files to ensure fast, bounded, and consistent

617 in time critical situations. The need for a bounded response time for

618 given I/O function drives the design of these files and services. One service

619 the complete disk space needed for a file at creation time, while

620 guarantees that records within files are aligned in an optimal way (such

621 along word boundaries). Services support the access of records within the file

622 ways that make response time constant or bounded, including by direct access.

623 4.2.4.1.7 Event, Error, and Exception Management Services 624 services provide a common facility for the generation and communication of

625 events among the system and application programs. A major use of

626 event services is to report error conditions, but they are also used by device

627 and the platform to provide an indication of some condition to the applica-

628 programs. These services are:

629

Event and error receipt.

630

Event and error distribution.

631

Event and error management, including user-selectable error processing

632

(filtering, retry, ignore, accumulate occurrences).

633

Event logging.

634

Enable/disable and mask/unmask interrupts.

635 4.2.4.1.8 Time Services 636 may be a static or dynamic resource on the system, necessitating a variety

637 allocation and management strategies. These services are used by applications

638 perform a variety of services based on absolute and relative time. These ser-

639 are:

640

Create a timer.

641

Delete a timer.

642

Initiate the measurement of an arbitrary specified time duration.

643

Receive an indication when the specified duration has elapsed.

644

Read the current value of a timer.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

645

Initialize a timer with a value and count direction (i.e., increment or decre-

646 647

Trigger a timer to begin incrementing or decrementing.

648

Associate with a timer some action to be taken when the specified duration

649 elapsed.

650 4.2.4.1.9 Memory Management Services 651 services are used by application processes and tasks to request additional

652 and return it to the processor for reuse. They cover the services required

653 fulfill the needs of both virtual and fixed memory. Specifically, there is a ser-

654 for locking pages in real memory to support the needs of virtual memory sys-

655 656 4.2.4.1.10 Logical Naming Services 657 services allow the usage of system resources through logical names rather

658 the actual hardware device naming conventions. Furthermore, they allow

659 resources of other processor nodes to be accessed via a logical name so that no

660 of the resource’s location is needed and the resource’s location may

661 over time. Logical names are also used by security services to hide

662 from unauthorized processes by only letting authorized processes know

663 logical name that is needed to use the physical resource.

664 logical name to physical name relationship can be one to many, many to one,

665 many to many. Many times, one physical resource may have multiple logical

666 as well as one logical name representing a ‘‘bank’’ of available physical

667

These services must provide the proper resolution of names, logical

668 physical, in all of these cases.

669 4.2.4.1.11 System Initialization, Reinitialization, and Shutdown Services 670 initialization consists of services for a complete restarting of the software,

671 up the attached hardware subsystems devices, doing subsystem and sys-

672 self tests, and completely initializing the database.

673 reinitialization consists of services for restarting the software while using

674 existing database information. The software may have to be reloaded and the

675 may have been reestablished by a system recovery. Attached hardware

676 may also need to be reinitialized.

677 also includes a function to restart applications redistributed to

678 processors after a processor module failure. Within a processor, there is a

679 to initialize applications in a system with the existing software, but with

680 database reinitialized. Also within a processor, there is a service to restart

681 applications in a system with the existing software and database retained.

682 services are those required to perform planned orderly shutdown at the

683 and remote levels for each and all processor(s) throughout a system. These

684 support both crisis and non-crisis situations that call for system

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 57

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 685

They make sure that the persistent store is in a consistent state, see

686 the clean termination of all processes, programs, devices, etc., and take care of

687 notification. They also provide for the running of system diagnostics.

688 4.2.4.2 External Environment Interface Services 689

Interchange External Environment Interface Services are required by the

690

Services. Of particular interest are the formats, locations, and procedures

691 using system administration files, such as password files, system startup files,

692 configuration files.

693 4.2.4.3 Interapplication Software Entity Services 694 could include support for generalized network/multisession services, such as

695 handling between system components, global object definition

696 and intermediate language definition.

697 4.2.4.4 Resource Management Services 698 services provide general management functions across the entire platform.

699 consist primarily of system administration-oriented functions (i.e., manage-

700 of system interfaces within the scope of the administrator, such as setting

701 defaults and limits.)

702 4.2.4.4.1 System Operator Services 703 system operator needs to access and control the system services in order to

704 the platform to perform properly. If a system has an operator, the major

705 that need to be supported are system control, reconfiguration, and

706 reporting. Currently, these services are usually made available to an

707 through a command language interpreter, which is an application pro-

708 that accesses these system services.

709 that the Windowing Services provide the building blocks (menu utilities,

710 parsers, etc.) for building the user interface while the System Operator

711 make available operating system status and control functions to

712 application programs with the proper security level.

713 services support general conventions and specifications for interaction

714 system components.

715 4.2.4.4.2 System Administration 716 services and procedures are those required to assure management and allo-

717 of system services to system users, both local and remote. They consist pri-

718 of those services required to establish authorized users of the system, with

719 allocation of processor resources, including memory, processor time,

720 and mass storage space. These services are both static (as in the estab-

721 of a new user identification) and dynamic (as in login/logout).

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

722

Standards, Specifications, and Gaps

723

4-2 - System Services Standards Activities

724 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

725

Specification Subclause D iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

726

D ProcessManagement ISO/ 9945-1

727

D TaskManagement ISO/ 9945-1

728

D EnvironmentServices ISO/ 9945-1

729

D NodeInternal Comm/Synch ISO/ 9945-1

730

D GeneralizedI/O ISO/ 9945-1

731

D OSFAES- OSC

732

D SVID

733

D FileOrientedServices ISO/ 9945-1

734

D Event,Error,and Exception ISO/ 9945-1

735

D

736

D

737

D TimeServices ISO/ 9945-1

738

D MemoryManagement ISO/ 9945-1

739

D LogicalNaming ISO/ 9945-1

740

D SystemInit/Reinit/Shutdown ISO/ 9945-1

741

D

742

D

743

744 4.2.5.1 Current Standards in the

POSIX OSE

745 4.2.5.1.1 International Standards 746 4.2.5.1.1.1 Portable Operating System Interface (

POSIX ) Part 1

747

/IEC 9945-1 (IEEE Std 1003.1) is the first in a set of planned international

748 standards. It defines services and characteristics that need to be in the

749 for portable applications, as do some of the other planned standards.

750 type of POSIX-related standard is bindings for those services to specific

751

The third type deals with concepts that cross between various group-

752 of services, such as security and distributed processing.

753 754 purpose of the ISO/IEC 9945-1 standard is to define a standard operating sys-

755 interface based on the UNIX Operating System documentation to support

756 portability at the source level. The document is intended for systems

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 59

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 757 and applications software developers.

758 addition to ISO/IEC 9945-1, ISO is planning to publish ISO/IEC 9945-3 Confor-

759

Test Procedures (which will be identical to IEEE 1003.3). This standard

760 cover conformance testing procedures for 9945-1.

761 762

4-3 outlines the contents of the current document. This document is identi-

763 in its ISO/IEC form (ISO/IEC 9945-1) and the US national standard form (IEEE

764

1003.1). Revisions are currently in progress to deal with:

765

A language-independent services specification

766

A unified data interchange format

767

Service interfaces for control of character cell terminals

768

Miscellaneous functions identified in comments on the current standard.

769

4-3 - Functionality of POSIX .1 Standard

770 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

771 systemorganization,and filenamingconventions

772 configurationand filesystemconfigurationcharacteristics

773 messagesand reportingmechanism( )

774 environmentinformation( )

775 creation,management,and termination: exec(),fork(),wait()

776 environment:userID, processID, GroupID

777 conditionsand handling(signals)

778 operations

779 and Directoryoperations:FIFOfiles,pipes,status, open/close,read/write

780 protectionmechanisms

781 and filelockingmechanism

782 specificfunctions:Terminal controls: Processingmodes:echo, baud rate,

783 termination

784 languagespecificroutines: setlocale(),nonlocaljumps

785 and Groupdatabaseinformation(excludingpasswordinformation)

786 interchangeformats( andCPIO)

787 includedisa rationaleappendixthat providesinsightonthe selectionofvarious

788 and features, includingsomeguidanceto developersto understand what

789 ofvariationsmayexistand howthat canimpactportability.

790 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

791 and Variations

792

ISO/IEC 9945-1 standard draws heavily upon major implementations of the

793

Operating System, including System V and the Berkeley versions. Where a

794 behavior was clearly needed (e.g., signals), only a single behavior was per-

795

However, there are points where functions were considered optional and

796 where two different behaviors were considered acceptable. However, in

797 cases, a solid technical argument favoring one approach over the other was

798 established. In this case, two behaviors (usually System V and BSD) are

799 as being permitted. This is of benefit in writing portable applications,

800 those that can tolerate both behaviors will run on a wider range of systems.

801 is also a slight disadvantage in writing such applications, since it can mean

802 a wider range of implementations.

803

In a related U.S. national standard, the United States GovernmentDepartment of Com-

804

NationalInstitute ofStandards and Technologyhas adoptedthe ISO/ 9945-1standard as a

805

InformationProcessingStandard ( 151-1)for use in computersystems procurement.

806

151-1requires options and characteristics that have not been required by ISO/ 9945-1,

807 implementationsto functionin a specificwayin manyofthese cases. Whilebuyersmay

808 to make such requirements,the impactshouldbe understood. Applicationswritten forFIPS

809 mayonlyrun onFIPSsystems,whereasapplicationswritten forfullISO/ 9945-1imple-

810 willrun onbothFIPSsystemsand POSIXconformingsystemsthat are notFIPSconform-

811

FIPSsystemswillrun applicationswritten either way.

812

151-1requiresall three POSIX.1 options. In addition,it eliminatesseveraladditionalpossible

813 thus narrowingthe variationbetweenconformingimplementations.

814 4.2.5.1.2 Regional Standards 815 816 4.2.5.1.3 National Standards 817 818 4.2.5.2 Emerging Standards in the

POSIX OSE

819 4.2.5.2.1 International Standards 820 821 4.2.5.2.2 Regional Standards 822 823 4.2.5.2.3 National Standards 824

IEEE P1003.4 Group is defining realtime extensions to ISO/IEC 9945-1. Draft

825 of the realtime POSIX extensions proposes standardized interfaces to the follow-

826 functions: � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 61

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 827

Response to asynchronous events

828

Priority interrupts and scheduling

829

Preemptive scheduling

830

Memory locking

831

High-performance file system (contiguous or other)

832

Realtime timers (with nanosecond resolution times)

833

Shared memory

834

Semaphores

835

Interprocess communications (message passing)

836

Asynchronous event notification

837

Synchronous input and output.

838

P1003.4 group is also specifying an interface to threads (P1003.4a).

839 4.2.5.3 Gaps in Available Standards 840

ISO/IEC 9945-1 and P1003.4 both represent very important work, they do

841 yet address all of the services indicated in 4.2.4. Areas of particular shortfall

842

Event, Error, and Exception Management Services, some Generalized I/O

843

(particularly concerning services for device drivers), and System Initiali-

844

Reinitialization, and Shutdown Services. In addition, Security (see 5.2)

845

Reliability, Adaptability, and Maintainability (Fault Tolerance; see 5.4) ser-

846 are not reflected in these two base standards, and some capabilities are

847 considered to be implementation defined. For some of the services dis-

848 here, adequate consideration is not given to the implications of multipro-

849 and distributed implementations of the services and interface provided.

850 since these are intended to be base standards (or, in the case of P1003.4,

851 extension to a base standard), profiles are needed in order to select appropriate

852 and provide appropriate combinations with other related capabilities.

853 4.2.5.3.1 Public Specifications

D

854 following are public specifications that define interfaces to services for which D

855 formal standards are currently available. D

856

/1 D

857

Open Software Foundation (OSF) ‘‘Application Environment Specification D

858

AES)—Operating System Component’’ (OSC). D

859

Gaps Addressed: D

860

Generalized I/O D

861

Event, Error, and Exception D

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

862

System Init/Reinit/Shutdown D

863

D

864

AT&TSystem V Interface Definition (SVID), Issue 3. D

865

Gaps Addressed: D

866

Generalized I/O D

867

Event, Error, and Exception D

868 869 4.2.5.3.2 Unsatisfied Service Requirements 870 are two significant areas of the services described above for which no stan-

871 currently exist. One is the considerations implied by the use of multipro-

872 to implement some or all of the services described herein. The other area

873 that of interfaces to logical device drivers.

874 4.2.5.3.3 Standards/Specifications Outside the

POSIX OSE

875

OSE Cross-Category Services

876 4.2.6.1 Capability and Security Services 877 services support the ability of the system to control usage such that system

878 is protected from inadvertent or malicious misuse. These protection ser-

879 provide a mechanism for the enforcement of the policies governing resource

880

Note that many of the security services are implicit services; i.e., they are

881 without an explicit request to the operating system. There are two dis-

882 classes of system access with which operating system services must be con-

883 physical access and logical access.

884 services at the physical level are used to protect against security

885 given unauthorized personnel may have physical access to system

886

Typically, the physical access is to a terminal and/or terminal/display

887 however, physical access may also include network cables, central process-

888 units, disk drives, or tape drives. Prevention of physical access by unauthor-

889 personnel may require different operating system services under different

890 891 access is the ability to interact with the operating system via a

892

Security services at the logical level can be implemented

893 passwords and watchdog timers.

894 services attach operation lists that limit a process’s ability to act on

895 objects. This is to ensure the resources are not misused. Access to

896 can be protected by services using capability lists as well as access lists,

897 mechanisms, global tables, or through dynamic protection structure ser-

898

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 63

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 899 of Unauthorized Access

900 system may need to be guarded from attempted access by unauthorized per-

901

The point of access to the operating system that is typically of concern is

902 the API. Given the mode of operation (system high, multilevel, open) at

903 the system is operating, these services differ and have differing implica-

904 on other system services (such as reliability and naming) and system perfor-

905 906 of Data Compromise

907 services prevent access of data by users not authorized to the data. These

908 may be implemented using access lists on files (and directories) and/or

909 of data or in other ways.

910 of Service Denial

911 services ensure that a service request will be met by the operating system

912 a reasonable time if the requester is authorized to use the service. These ser-

913 ensure that a bandit user or process cannot cause system malfunction by

914 system services or resources.

915

Administration

916 category involves services to allow the management of the security system,

917 the administration of permissions to personnel, data, and services as

918 as capability lists. In addition, it permits the administration access mechan-

919

(most often passwords and capability lists) and services that allow the sys-

920 to switch modes of operation. The services will likely be accessed by the tar-

921 system operator with security responsibilities through the target system

922 services.

923 4.2.6.2 Fault Management 924 of the fault management capabilities described in 5.4 are normally the

925 of the operating system and fall under the sorts of services

926 in this clause.

927

Related Standards

928 following emerging standards are related to the services covered in this D

929 in as much as they address at some level services either explicitly listed in

930 implied by the services found in 4.2.4:

931

Security Interface for POSIX.

932

Protocol Independent Interfaces (for networks).

933

OSI Application Program Interfaces (initial effort is to provide at

934 sufficient facilities for the support of FTAM API

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

935

936

Open Issues

937

PO: PCTE and CAIS-A have been moved here largely because it is not clear what to

938 with them. They are not adequately accommodated by this model. They are

939 hybrids of operating system and database management system capabilities

940 seem to belong either everywhere or nowhere. They could both well be used in

941 with a P1003.1 implementation, but they could also be implemented

942 other base operating systems, or implementations could even expand their capa-

943 to provide full operating systems. P1003.0 must decide what to do with

944 945 946 effort by the European Computer Manufacturers Association (ECMA) has

947 in the definition by Technical Committee 33 of the Basis for the Portable

948

Tools Environment (PCTE). This is now an ECMA standard and is

949 to as Standard ECMA-149.

950

-A

951

-STD-1838A (CAIS-A) was developed by the US Department of Defense to pro-

952 a common foundation for Ada Programming Support Environments. Similar

953 nature to PCTE (see above), it too covers many of the system services covered by

954

In addition, it provides data management services such as those discussed

955

4.4 and data interchange services (specifically, a Common External Form) simi-

956 to those discussed in 4.5. D

957 958

PO: The following text on XPG was given to me at the last meeting. However, I

959 tell from the text whether XPG is more like this guide or more like P1003.1.

960 it is the former, it does not belong here. If it is the latter, then this text should be

961 into 4.2.5.3.1.2.]

962 is a consortium formed to create interface definitions and guidelines that

963 provide portability and interoperability to its members’ products. Its primary

964 is the X/Open Portability Guide. The functional content of this guide is

965 based on the AT&TSVID. The current version is XPG3.

966

PO: Documentation of open issue: what are we going to do with FIPS? For this

967 the decision was made in Chicago to stick FIPS 151-1 in the section on

968 but this proved quite awkward: it couldn’t be placed in the regular text

969 it didn’t pertain directly to 9945-1 (i.e., it was inappropriate to discuss it

970 the text that was to be devoted to ‘‘international standards’’), so it ended up in

971 informative note. I don’t find this a satisfactory answer. I think that it prop-

972 belongs under Government/Legal Standards; the ‘‘gap’’ it fulfills is one of

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

System Services 65

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS 973 974 of new open issue: We are beginning to ‘‘use our heads,’’ as indi-

975 by the discussions we had on this section in Chicago. It is essential that we

976 the rationale for our decisions, particularly for our inclusions and exclu-

977

I have tried to do that here to some extent, but what is our overall plan for

978 sure that our rationales are not lost?]

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

979

Network Services

980

Charles Severance D

981

: This is a complete clause replacement in Draft 13. It is not further diff- D

982

D

983

Overview and Rationale

984 clause describes the network services component of the application platform.

985 also describes the services provided to application programs and users, and it

986 current and emerging standards that are standardizing these services.

987 gain direct access to network services via the POSIX API. The net-

988 is just another system resource (albeit an important one) allocated among

989 competing processes.

990

Scope

991 services include those capabilities required to allow application pro-

992 to execute on platforms that may be connected via a network. They cover

993 areas of file transfer, namespace and directory services, services in support of

994 environments such as remote procedure call, distributed time

995 transparent file access, and data representation services. The

996 programs using these services should be able to access them via a

997 context-insensitive or low-level, context-dependent interface.

998 the open systems and distributed systems environments, interoperability is of

999 or greater importance than portability. The interfaces provided by the net-

1000 services must be network protocol independent and provide for this level of

1001

The network protocols defined for both Open Systems Intercon-

1002

(OSI) and Internet Protocol Suite (IPS) for TCP/IP should provide the basis for

1003 open networking interfaces; however, these interfaces should not preclude the

1004 of some subsequent networking protocol in the future.

1005

It is important for an open system to interoperate with more systems

1006 just other open systems. Many open systems users will have requirements

1007 interoperate with non- ISO networks for the near future.

1008

POSIX OSE Network Services Reference Model

1009 subclause identifies the entities and interfaces specific to the construction of

1010

POSIX Network Environment. This environment is consistent with and

1011 the environment of Section 3.

1012 illustrated in Figure 4-4, the components of a network architecture that

1013 standardization are divided into two groups called external environment

1014

(EEI) and application program interfaces (API).

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 67