-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

791 Options and Variations

792 The ISO/IEC 9945-1 standard draws heavily upon major implementations of the 793 UNIX Operating System, including System V and the Berkeley versions. Where a 794 specific behavior was clearly needed (e.g., signals), only a single behavior was per- 795 mitted. However, there are points where functions were considered optional and 796 others where two different behaviors were considered acceptable. However, in 797 many cases, a solid technical argument favoring one approach over the other was 798 not established. In this case, two behaviors (usually System V and BSD) are 799 defined as being permitted. This is of benefit in writing portable applications, 800 since those that can tolerate both behaviors will run on a wider range of systems. 801 It is also a slight disadvantage in writing such applications, since it can mean 802 handling a wider range of implementations.

803 NOTE: In a related U.S. national standard, the United States Government Department of Com- 804 merce National Institute of Standards and Technology has adopted the ISO /IEC 9945-1 standard as a 805 Federal Information Processing Standard (FIPS 151-1) for use in computer systems procurement. 806 FIPS 151-1 requires options and characteristics that have not been required by ISO /IEC 9945-1, 807 requiring implementations to function in a specific way in many of these cases. While buyers may 808 want to make such requirements, the impact should be understood. Applications written for FIPS 809 systems may only run on FIPS systems, whereas applications written for full ISO /IEC 9945-1 imple- 810 mentations will run on both FIPS systems and POSIX conforming systems that are not FIPS conform- 811 ing. FIPS systems will run applications written either way.

812 FIPS 151-1 requires all three POSIX. 1 options. In addition, it eliminates several additional possible 813 behaviors, thus narrowing the variation between conforming implementations.

814 4.2.5.1.2 Regional Standards

815 None.

816 4.2.5.1.3 National Standards

817 None.

818 4.2.5.2 Emerging Standards in the POSIX OSE

819 4.2.5.2.1 International Standards

820 None.

821 4.2.5.2.2 Regional Standards

822 None.

823 4.2.5.2.3 National Standards

824 The IEEE P1003.4 Group is defining realtime extensions to ISO/IEC 9945-1. Draft 825 9 of the realtime POSIX extensions proposes standardized interfaces to the follow- 826 ing functions:

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

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

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

839 4.2.5.3 Gaps in Available Standards 840 While ISO/IEC 9945-1 and P1003.4 both represent very important work, they do 841 not yet address all of the services indicated in 4.2.4. Areas of particular shortfall 842 include Event, Error, and Exception Management Services, some Generalized I/O 843 Services (particularly concerning services for device drivers), and System Initiali- 844 zation, Reinitialization, and Shutdown Services. In addition, Security (see 5.2) 845 and Reliability, Adaptability, and Maintainability (Fault Tolerance; see 5.4) ser- 846 vices are not reflected in these two base standards, and some capabilities are 847 explicitly considered to be implementation defined. For some of the services dis- 848 cussed here, adequate consideration is not given to the implications of multipro- 849 cessor and distributed implementations of the services and interface provided. 850 Finally, since these are intended to be base standards (or, in the case of P1003.4, 851 an extension to a base standard), profiles are needed in order to select appropriate 852 features and provide appropriate combinations with other related capabilities. 853 4.2.5.3.1 Public Specifications D 854 The following are public specifications that define interfaces to services for which D 855 no formal standards are currently available. D 856 OSF /1 D 857 The Open Software Foundation (OSF ) ‘‘Application Environment Specification D 858 (AES)—Operating System Component’’ (OSC). D 859 Service Gaps Addressed: D 860 — Generalized I/O D 861 — Event, Error, and Exception D

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

862 — System Init/Reinit/Shutdown D

863 SVID D

864 The AT&T System V Interface Definition (SVID), Issue 3. D

865 Service Gaps Addressed: D

866 — Generalized I/O D

867 — Event, Error, and Exception D

868 — System Init/Reinit/Shutdown D

869 4.2.5.3.2 Unsatisfied Service Requirements

870 There are two significant areas of the services described above for which no stan- 871 dards currently exist. One is the considerations implied by the use of multipro- 872 cessors to implement some or all of the services described herein. The other area 873 is that of interfaces to logical device drivers.

874 4.2.5.3.3 Standards/Specifications Outside the POSIX OSE

875 4.2.6 OSE Cross-Category Services

876 4.2.6.1 Capability and Security Services

877 These services support the ability of the system to control usage such that system 878 integrity is protected from inadvertent or malicious misuse. These protection ser- 879 vices provide a mechanism for the enforcement of the policies governing resource 880 usage. Note that many of the security services are implicit services; i.e., they are 881 provided without an explicit request to the operating system. There are two dis- 882 tinct classes of system access with which operating system services must be con- 883 cerned: physical access and logical access.

884 Security services at the physical level are used to protect against security 885 compromise, given unauthorized personnel may have physical access to system 886 hardware. Typically, the physical access is to a terminal and/or terminal/display 887 cables; however, physical access may also include network cables, central process- 888 ing units, disk drives, or tape drives. Prevention of physical access by unauthor- 889 ized personnel may require different operating system services under different 890 circumstances.

891 Logical access is the ability to interact with the operating system via a 892 terminal/display. Security services at the logical level can be implemented 893 through passwords and watchdog timers.

894 Capability services attach operation lists that limit a process’s ability to act on 895 resource objects. This is to ensure the resources are not misused. Access to 896 resources can be protected by services using capability lists as well as access lists, 897 lock/key mechanisms, global tables, or through dynamic protection structure ser- 898 vices.

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

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

899 Prevention of Unauthorized Access

900 The system may need to be guarded from attempted access by unauthorized per- 901 sonnel. The point of access to the operating system that is typically of concern is 902 through the API. Given the mode of operation (system high, multilevel, open) at 903 which the system is operating, these services differ and have differing implica- 904 tions on other system services (such as reliability and naming) and system perfor- 905 mance.

906 Prevention of Data Compromise

907 These services prevent access of data by users not authorized to the data. These 908 services may be implemented using access lists on files (and directories) and/or 909 encryption of data or in other ways.

910 Prevention of Service Denial

911 These services ensure that a service request will be met by the operating system 912 in a reasonable time if the requester is authorized to use the service. These ser- 913 vices ensure that a bandit user or process cannot cause system malfunction by 914 monopolizing system services or resources.

915 Security Administration

916 This category involves services to allow the management of the security system, 917 including the administration of permissions to personnel, data, and services as 918 well as capability lists. In addition, it permits the administration access mechan- 919 isms (most often passwords and capability lists) and services that allow the sys- 920 tem to switch modes of operation. The services will likely be accessed by the tar- 921 get system operator with security responsibilities through the target system 922 operator services.

923 4.2.6.2 Fault Management

924 Many of the fault management capabilities described in 5.4 are normally the 925 responsibility of the operating system and fall under the sorts of services 926 described in this clause.

927 4.2.7 Related Standards

928 The following emerging standards are related to the services covered in this D 929 clause, in as much as they address at some level services either explicitly listed in 930 or implied by the services found in 4.2.4:

931 P1003.6 Security Interface for POSIX.

932 P1003.12 Protocol Independent Interfaces (for networks).

933 P1238 OSI Application Program Interfaces (initial effort is to provide at 934 least sufficient facilities for the support of FTAM API

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

935 specifications).

936 4.2.8 Open Issues

937 [PO: PCTE and CAIS -A have been moved here largely because it is not clear what to 938 do with them. They are not adequately accommodated by this model. They are 939 both hybrids of operating system and database management system capabilities 940 that seem to belong either everywhere or nowhere. They could both well be used in 941 conjunction with a P1003.1 implementation, but they could also be implemented 942 on other base operating systems, or implementations could even expand their capa- 943 bilities to provide full operating systems. P1003.0 must decide what to do with 944 them.]

945 PCTE

946 An effort by the European Computer Manufacturers Association (ECMA ) has 947 resulted in the definition by Technical Committee 33 of the Basis for the Portable 948 Common Tools Environment (PCTE ). This is now an ECMA standard and is 949 referred to as Standard ECMA -149.

950 CAIS -A

951 MIL-STD-1838A (CAIS-A) was developed by the US Department of Defense to pro- 952 vide a common foundation for Ada Programming Support Environments. Similar 953 in nature to PCTE (see above), it too covers many of the system services covered by 954 4.2.4. In addition, it provides data management services such as those discussed 955 in 4.4 and data interchange services (specifically, a Common External Form) simi- 956 lar to those discussed in 4.5. D 957 X/Open

958 [PO: The following text on XPG was given to me at the last meeting. However, I 959 cannot tell from the text whether XPG is more like this guide or more like P1003.1. 960 If it is the former, it does not belong here. If it is the latter, then this text should be 961 moved into 4.2.5.3.1.2.]

962 X/Open is a consortium formed to create interface definitions and guidelines that 963 will provide portability and interoperability to its members’ products. Its primary 964 output is the X/Open Portability Guide. The functional content of this guide is 965 heavily based on the AT&T SVID. The current version is XPG3.

966 [PO: Documentation of open issue: what are we going to do with FIPS ? For this 967 section, the decision was made in Chicago to stick FIPS 151-1 in the section on 968 9945-1, but this proved quite awkward: it couldn’t be placed in the regular text 969 because it didn’t pertain directly to 9945-1 (i.e., it was inappropriate to discuss it 970 in the text that was to be devoted to ‘‘international standards’’), so it ended up in 971 an informative note. I don’t find this a satisfactory answer. I think that it prop- 972 erly belongs under Government/Legal Standards; the ‘‘gap’’ it fulfills is one of

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

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

973 profiling.

974 Documentation of new open issue: We are beginning to ‘‘use our heads,’’ as indi- 975 cated by the discussions we had on this section in Chicago. It is essential that we 976 capture the rationale for our decisions, particularly for our inclusions and exclu- 977 sions. I have tried to do that here to some extent, but what is our overall plan for 978 making sure that our rationales are not lost?]

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

979 4.3 Network Services 980 Responsibility: Charles Severance D 981 HLJ : This is a complete clause replacement in Draft 13. It is not further diff- D 982 marked. D

983 4.3.1 Overview and Rationale 984 This clause describes the network services component of the application platform. 985 It also describes the services provided to application programs and users, and it 986 describes current and emerging standards that are standardizing these services. 987 Applications gain direct access to network services via the POSIX API. The net- 988 work is just another system resource (albeit an important one) allocated among 989 the competing processes.

990 4.3.2 Scope 991 Network services include those capabilities required to allow application pro- 992 grams to execute on platforms that may be connected via a network. They cover 993 the areas of file transfer, namespace and directory services, services in support of 994 distributed environments such as remote procedure call, distributed time 995 management, transparent file access, and data representation services. The 996 application programs using these services should be able to access them via a 997 high-level, context-insensitive or low-level, context-dependent interface. 998 In the open systems and distributed systems environments, interoperability is of 999 equal or greater importance than portability. The interfaces provided by the net-

1000 work services must be network protocol independent and provide for this level of 1001 interoperability. The network protocols defined for both Open Systems Intercon- 1002 nect (OSI) and Internet Protocol Suite (IPS ) for TCP /IP should provide the basis for 1003 the open networking interfaces; however, these interfaces should not preclude the 1004 use of some subsequent networking protocol in the future.

1005 Rationale: It is important for an open system to interoperate with more systems 1006 than just other open systems. Many open systems users will have requirements 1007 to interoperate with non- ISO networks for the near future.

1008 4.3.3 POSIX OSE Network Services Reference Model

1009 This subclause identifies the entities and interfaces specific to the construction of 1010 an POSIX Network Environment. This environment is consistent with and 1011 extends the environment of Section 3.

1012 As illustrated in Figure 4-4, the components of a network architecture that 1013 require standardization are divided into two groups called external environment 1014 interfaces (EEI ) and application program interfaces (API).

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

4.3 Network Services 67

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

1015 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

External Environment

Application Platform

Network Services API: � Directory Services � Application-to-Platform Services � Application-to-Application Comm Services Remote Procedure Call (RPC) API Simple Network API Detailed Network API

Application Software

� Data Representation Services � Distributed System Services � Network Management and Security Services

Network Services EEI: � Data Transport Services � Routing and Relay Services � Incoming Connection Services � Network Management and Security Commands � General Network User Commands � Users � Networks � Other Application Platforms � Other Applications

1016 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1017

4-4 - POSIX Networking Reference Model

1018 may be some correspondence between services offered to the application

1019 the API and the interfaces available at the EEI. It is quite possible for an

1020 service to have no corresponding effect at the EEI. A good example of this is

1021 interapplication communication service provided by the Network API between

1022 applications on the same application platform. There may also be services

1023 at the EEI provided by the Application Platform that are not available at

1024

API such as remote login services.

1025 4.3.3.1 Network Application Program Interface (

API) Services

1026

API is concerned with the interfaces and associated standards that apply to

1027 interface between the application and the application platform.

1028 services available at the API are:

1029

Directory Services

1030

Application to Platform Services

1031

Application to Application Communication Services

1032

Data Representation Services Services

1033

Distributed System Services

1034

Network Management and Security Services

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1035

Services are those services associated with identifying and naming net-

1036 elements.

1037 to Platform Services provide an application with a very high level

1038 to networking capabilities. This interface provides applications with

1039 such as ‘‘mail this file to this address’’ or ‘‘transfer user xxx file from

1040 yyy to the local host.’’ These services do not require the application to be

1041 of any of the low level network details.

1042 to Application Services are the services provided by the Application

1043 that allow an application to communicate with another application to

1044 information. These interfaces support applications that range from hav-

1045 extremely simple networking requirements to the most complicated applica-

1046 that must make full use of every possible network capability.

1047

Representation Services provide the application with network oriented data

1048 services to insure the application can interchange information

1049 other entities in the proper format.

1050 system services provide the application with the ability to make use

1051 multiple physical computer systems resources.

1052 management and security services allow the application to control and

1053 the network resources.

1054 4.3.3.2 External Environment Interface Elements

1055 4.3.3.2.1 User Interface

EEI Elements

1056

User interface EEI elements include the commands that users can use to per-

1057 network functions such as:

1058

File transfer

1059

Electronic Mail

1060

Remote printing

1061 commands are considered to be beyond the scope of this clause and will be

1062 in 4.9.

1063

User interface EEI elements that will be covered in this section are the com-

1064 that are used to perform network management and security functions.

1065 4.3.3.2.2 Communication

EEI Elements

1066 primary focus of the network EEI is the network protocols and supporting for-

1067 for network communication.

1068 entities in the external environment may be other application platforms or

1069 interface equipment connected to the network using the open networking

1070

The standards at the EEI will be in several areas including:

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 69

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

1071

Physical connections

1072

Network protocols and formats

1073

Distributed systems services

1074 standards at the EEI will impact system interoperability but also may have

1075 effect on application portability because certain applications may require par-

1076 types of network access to operate.

1077 4.3.3.3 Implementation Aspects

1078

POSIX OSE Network reference model focuses on the requirements of applica-

1079 portability and system interoperability. As such, the model does not

1080 how systems are actually put together.

1081 the network area, there is much effort dedicated to the design of network stan-

1082 to allow network components to be re-usable. This subclause shows how

1083 of these network standards are related within the POSIX Network Reference

1084

1085 network models are also related to the POSIX OSE Network Reference

1086

None of these other models are in conflict with the POSIX OSE Network

1087 model. These models show much more detail in the area of how dif-

1088 standards work together.

1089 4.3.3.3.1 Relationship Between the

OSI Reference Model and the POSIX

1090

Network Reference Model

1091

4-5 shows the OSI seven layer model for networking as standardized by

1092

[ref].

1093 are many aspects of network architecture that are specified by the OSI Net-

1094

Model model:

1095

The number of layers in the model and the roles for each layer.

1096

An indication of which layers are logically end to end and which layers are

1097 to the next physical network node.

1098

The protocols between the layers and the protocols between the peers

1099 the same layer. This has an impact on the actual format of the

1100 transferred between nodes at the physical layer.

1101 addition, this model specifies how networks of computer systems can be assem-

1102 using the routing capabilities of intermediate nodes.

1103

POSIX OSE Network Reference Model has a much more limited scope than the

1104 network model. The POSIX OSE reference model only looks at two interfaces

1105 an application platform: the interface between application software and the

1106 platform (API) and the interface between the application Platform and

1107

External Environment (EEI). At both the API and EEI, the POSIX OSE net-

1108 model describes the services that are provided to the application or external

1109 at the interface. � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1110 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application

Presentation

Session

Transport

Network

Logical

Physical

Network

Logical

Physical

Application Software

Application

Presentation

Session

Transport

Network

Logical

Physical

Application Software

Application Program Interface

1111 1112

4-5 - ISO Networking Reference Model

1113

4-6 shows how the two models could be related for one of the POSIX OSE

1114

Reference Model Application Programming Interfaces and three of the

1115

Environment Interfaces. The POSIX OSE reference model focuses on a

1116 application platform rather than a whole network. The POSIX Network API

1117 the API provided to interface to the application layer of the OSI model.

1118 the OSI portions of the Application Platform External Environment Inter-

1119 depend on the format, protocol, and services of what is produced at the physi-

1120 level of the OSI reference model, the EEI technically depends on all seven

1121 the OSI model plus the services added on top of the application layer such

1122 platform provided services or network management services.

1123 guide will not call out all of the standards that specify the protocols, formats,

1124 options for all seven layers of the ISO network standards. Instead, this guide

1125 focus on the services provided at the EEI using all of those formats and proto-

1126

1127

4-7 shows an API interface to only layer seven of the OSI Network inter-

1128 which is intended to be the primary API for accessing network services. It is

1129 to define APIs that interact directly with any of the seven layers. There

1130 a number of pragmatic reasons to provide APIs that access layers below layer

1131

The cost of using one of these lower layer APIs is that the applications may

1132 portability and/or interoperability.

1133 is important to note that while these APIs are represented as a part of a layered

1134 architecture, from the point of view of the application interacting with

1135 application platform, this layering is not critical to the use of the services.

1136 the application perspective, there are simply three different types of

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 71

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

1137 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Services Provided by Application Platform Interface

Data Transfer Services Interface

Routing and Relay Services EEI

Physical

Logical

Network

Transport

Session

Presentation

Application

Services Provided by Application Platform

� Users � Networks � Other Application Platforms � Other Applications

External Environment

Application Program

Application to Application Communication API

1138 1139

4-6 - Relationship of ISO and POSIX OSE Network Reference Models

1140 services, each with a different set of capabilities and requirements.

1141 or not there is any actual layering or code common to the three services

1142 implementation dependent.

1143 4.3.3.3.2

POSIX Network Standards Efforts

1144 current POSIX approach to networking focuses on producing Application Pro-

1145

Interface (API) specifications. Most of the network connectivity

1146 at the External Environment Interface are well covered on other

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1147 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Physical

Logical

Network

Transport

Session

Presentation

Application

External Environment

Application Program

Application Layer API

Presentation Layer API

Transport Layer API

1148 1149

4-7 - Multiple POSIX OSE APIs to Different OSI Layers

1150 areas such as ISO (OSI networking) and the RFC process (TCP/IP).

1151 important aspect of the POSIX networking approach is that it is not focusing

1152 on producing standard APIs for OSI Network services. The POSIX Simple

1153

Interface (P1003.12 SNI) is explicitly designed so to be implemented

1154 on a wide variety of networks. At the current time the possible list

1155

1156

OSI Application Layer

1157

OSI Transport Layer

1158

TCP/IP

1159

Other networks including proprietary networks

1160 current POSIX API standardization efforts include:

1161

P1003.12 — Simple Network API

1162

P1003.12 — Detailed Network API

1163

P1003.17 — Directory Services API

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 73

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

1164

P1238.0 — OSI Application Layer API (ASCE)

1165

P1238.1 — OSI Application Layer API (FTAM

1166 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

� OSI Networks � TCP Networks � Other Networks

Application Program

External Environment

Simple Network

Services

OSI FTAM

OSI Network Services (ACSE, Pres., Session)

Transport Services (TCP/IP, OSI, X.25, Others)

Detailed Network API Simple Network API OSI Network API FTAM API

OSI, TCP/IP, X.25 and Other Network External Interface

OSI External Environment Interface

1167 1168

4-8 - Basic Network Services Model

1169

4-8 shows how the basic network services can be related. The Simple Net-

1170

Services API is designed so that a Simple Network Services Implementation

1171 be done using the services available using the Detailed Network Interface

1172

An application can use the Detailed Network Interface to access multiple

1173 transports but there may be differences between networks visible at the

1174

Applications that need to be portable across different types of network tran-

1175 should be written using the Simple Networking Interface.

1176 is important to note that while the SNI API and DNI API standards have been

1177 so that the SNI Services can make use of the DNI API to access transport

1178 it is not a requirement that every implementation of SNI Services be

1179 using the DNI API to access transport services. From the point of view of

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1180 application program, it is only important that the application platform pro-

1181 an API for both the SNI and DNI services. This interface between the SNI

1182 and the Transport Services is an example of a Systems Integration Inter-

1183 as described in 3.6.

1184 example of Systems Integration Interface that is the subject of discussion

1185 the POSIX Network area is the interface between the OSI Network Services and

1186 transport services. This may or not be required to be the DNI API. This is an

1187 of an interface that should have no impact on user application portability

1188 may have great impact on the ability to procure the different types of network

1189 from different vendors.

1190 area of Directory Services (P1003.17) is also specified so to be able to make

1191 of different types of Directory Services including:

1192

X.500 Directory Services

1193

TCP/IP Directory Services

1194

POSIX P1003.7 System Administration and Management Services

1195

4-9 shows how the Directory Services are related to the other network ser-

1196

All of the APIs and SIIs from the previous figure have been eliminated to

1197 the number of interfaces shown on the figure.

1198

Service Requirements

1199 service requirements for the network component of an open system are very

1200 ranging. Many of the other components of the application platform make

1201 or explicit use of network services.

1202 standardization effort has gone into the aspects of networking that are

1203 at the external environment interface. Effective networking standards

1204 the external interface are fundamental to providing system interoperability.

1205 service requirements for both the API and EEI are described in this section.

1206

: Comment to mock ballot reviewers: This section is supposed to state the ser-

1207 required by an application at the API and the requirements that users and

1208 place on the external interface of the computer system. We have found

1209 an effective way to state these requirements in a general way in to use the

1210

‘‘ability to ....’’ Comments are welcomed to add service requirements to

1211 sections. We know there are general service requirements that could be

1212

Comments adding service requirements (especially those using our termi-

1213 are greatly appreciated.

1214 4.3.4.1 Application Program Interface Services

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 75

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

1215 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

� OSI Networks � TCP Networks � Other Networks

Application Program

External Environment

OSI, TCP/IP, X.25 and Other Network External Interface

Simple Network Services

OSI Network Services

Traditional Directory Services TCP/IP, etc.

System Admin Information Svc. (P1003.7)

P1003.17 Directory Services

Transport Services (TCP/IP, OSI, X.25, Others)

Directory Services API

1216 1217

4-9 - Directory Services Architecture

1218 4.3.4.1.1 Directory Services

1219

: Rob, any additional service descriptions would be appreciated. You know

1220 area much better than I do.

1221 services allow an application to find the names and addresses of objects

1222 services available to the application. These services include:

1223

Ability to look up the name to be used to access a particular service

1224

Ability to look up the address of a named object

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1225 4.3.4.1.2 Application to System Services

1226 are the services requested by the application that are performed by the

1227

Platform on behalf of the application without the application actually

1228 directly with another application. Many of these services may

1229 connect to some remote application but the details of the connection are

1230 up to the application platform.

1231 services will be provided by a relatively simple high level API. These ser-

1232 include:

1233

File transfer

1234

Remote execution of commands

1235

Mail delivery

1236

Remote login

1237

Remote printer access

1238

Network status

1239

Ability to access remote or local systems using remote procedure calls

1240

RPC). When this type of access is provided, nearly all of the details of the

1241 connection and interaction are masked from the application.

1242 4.3.4.1.3 Application to Application Service

1243 are three areas of application to application service requirements:

1244

RPC Services

1245

Simple Network Services

1246

Detailed Network Services

1247

RPC services allow an application to register with the network application

1248 as the provider for a particular RPC Service. Once the service has been

1249 registered, other applications can transparently request services using a

1250 call. The details of communicating the service request to the applica-

1251 that is registered to provide the service and the return of the response to the

1252 application are handled transparently by the Application Platform.

1253 making use of RPC services may not even be aware that the service

1254 being provided via an RPC mechanism.

1255

Simple Network Services are application to application services provided

1256 a simple set of interface routines. These will allow a wide variety of net-

1257 applications to be written that do not need to exercise control their net-

1258 access at a very complex level of detail.

1259 addition, these services should be provided over a wide variety of network tran-

1260 mechanisms. Applications written exclusively using the simple services

1261 be portable across a wide variety of networking environments.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 77

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

1262 written using the simple network services may not be able to make

1263 of unique advantages of a particular physical networking scheme. To make

1264 of these network-specific features the Detailed Network Services must be

1265

1266 service requirements for the simple network services are intended to be the

1267 requirements to write a large subset of network applications.

1268

Simple Network Services sacrifice the capability to control every detail of the

1269 services in the interest of portability across networking environments

1270 applications simplicity.

1271

Detailed Network Services API allows the application to control over much

1272 detail of the network services. In addition, using the Detailed Network Ser-

1273 an application may be able to make use of unique networking capabilities

1274 in particular networking environments.

1275 4.3.4.1.3.1

RPC Services

1276 service requirements include:

1277

Ability to register as an RPC service provider

1278

Ability to wait for incoming requests

1279

Ability for an application using RPC services to control parameters such as

1280

1281

: Someone who is an RPC whiz should beef this up with more detailed RPC

1282

1283 4.3.4.1.3.2 Simple Network Services

1284 services provided at the simple network interface are:

1285

Name resolution

1286

Connection oriented services

1287

Ability to indicate willingness to accept incoming connections

1288

Establishing and destroying connections

1289

Data transfer over connections

1290

Read

1291

Read with timeout

1292

Write

1293

Write with timeout

1294

Simple error handling

1295

Connection dropped notification

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

1296

Connection read failure

1297

Connection write failure

1298

Ability to close a connection

1299

Unconditionally

1300

Only after all data has been received

1301

Connectionless services

1302

Ability to indicate willingness to accept incoming requests

1303

Ability to send requests

1304

With acknowledgment

1305

Without acknowledgment

1306

Specified timeout

1307

Ability to receive requests

1308

Wait unconditionally

1309

Wait with timeout

1310

Ability to query as to whether any requests are available

1311

Simple event notification

1312

Lost request

1313

Request acknowledgment

1314

Simple error handling

1315

General network failure

1316

Support for server applications

1317

Ability to register as the provider for a service

1318

Simple status inquiry

1319

General network availability

1320 4.3.4.1.3.3 Detailed Network Service Requirements

1321 services provided at the Detailed Networking Interface include all of the ser-

1322 requirements in the Simple Network Service Requirements plus the follow-

1323

1324

Ability to query the network services to get detailed information about

1325 configuration and status

1326

Ability to specify performance metrics

1327

Ability to control routing� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 79

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

1328

Ability to select between different network protocols

1329

Ability to negotiate capabilities

1330

Required capabilities

1331

Optional capabilities

1332

Ability to determine the results of the negotiation

1333

Capability to deliver information with different priorities

1334

Ability to request and process extended event notification

1335

Ability to request and process extended error recovery including allowing

1336 application to completely control error recovery.

1337

Ability to make full use of network resources for performance critical

1338

1339 should provide the application with the ability to completely control connec-

1340 oriented services and connectionless services.

1341 4.3.4.1.4 Data Representation Services

1342

Ability to access all of the data representation and format conversion ser-

1343 to allow an application to communicate with a wide variety of com-

1344 systems.

1345 4.3.4.1.5 Distributed System Services

1346 services provided in this area include:

1347

The ability to identify available resources in a distributed system

1348

The ability to dynamically make use of the resources in a distributed sys-

1349

1350

The ability to access files regardless of the physical location of the files.

1351

The ability to have reliable time services across all of the resources of the

1352 system.

1353 4.3.4.1.6 Network Management Services

1354 services provided at the Network Management API are:

1355

The ability to manage

1356

Network objects

1357

Network relationships

1358

Network security

1359

The ability to monitor and report on

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services