-- --

IEEE P1003.0 Draft 14 - November 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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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/D14

888 4.3 Network Services

889 Responsibility: Charles Severance

890 4.3.1 Overview and Rationale

891 This clause describes the network services component of the application platform. 892 It also describes the services provided to application programs and users, and it 893 describes current and emerging standards that are standardizing these services.

894 Applications gain direct access to network services via the POSIX API. The net- 895 work is just another system resource (albeit an important one) allocated among 896 the competing processes.

897 4.3.2 Scope

898 Network services cover the areas of file transfer, namespace and directory ser- E 899 vices, electronic mail services, services in support of distributed environments E 900 such as remote procedure call, distributed time management, transparent file 901 access, and data representation services. The application programs using these 902 services should be able to access them via a high-level, context-insensitive or low- 903 level, context-dependent interface.

904 In the open systems and distributed system environments, interoperability is of 905 equal or greater importance than portability. The network protocols defined for 906 both Open Systems Interconnect (OSI) and Internet Protocol Suite (IPS ) for TCP /IP 907 should provide the basis for the open networking interfaces; however, these inter- 908 faces should not preclude the use of some subsequent networking protocol in the 909 future. The interfaces provided by the network services must be network protocol E 910 independent and provide for this level of interoperability. E

911 It is important for an open system to interoperate with more systems than just 912 other open systems. Many open systems users will have requirements to intero- 913 perate with non- OSI networks for the near future. E

914 4.3.3 Reference Model

915 This subclause identifies the entities and interfaces specific to the construction of 916 an POSIX Network Environment. This environment is consistent with and 917 extends the environment of Section 3.

918 As illustrated in Figure 4-3, the components of a network architecture that 919 require standardization are divided into two groups called external environment 920 interfaces (EEI ) and application program interfaces (API).

921 There may be some correspondence between services offered to the application 922 across the API and the interfaces available at the EEI. It is quite possible for an 923 API service to have no corresponding effect at the EEI. A good example of this is 924 an interapplication communication service provided by the Network API between

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

4.3 Network Services 61

P1003.0/D14 GUIDE TO THE POSIX OPEN SYSTEMS

925 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 926 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

927

4-3 - POSIX Networking Reference Model

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

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

930

API such as remote login services.

931 4.3.3.1 Network Application Program Interface (

API) Services

932

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

933 interface between the application and the application platform.

934 services available at the API are:

935

Directory Services

936

Application to Platform Services

937

Application to Application Communication Services

938

Data Representation Services Services

939

Distributed System Services

940

Network Management and Security Services

941

Services are those services associated with identifying and naming net-

942 elements.

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

944 to networking capabilities. This interface provides applications with

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

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

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

947 of any of the low level network details.

948 to Application Services are the services provided by the Application

949 that allow an application to communicate with another application to

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

951 extremely simple networking requirements to the most complicated applica-

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

953

Representation Services provide the application with network oriented data

954 services to insure the application can interchange information

955 other entities in the proper format.

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

957 multiple physical computer systems resources.

958 management and security services allow the application to control and

959 the network resources.

960 4.3.3.2 External Environment Interface Elements

961 4.3.3.2.1 User Interface

EEI Elements

962

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

963 network functions such as:

964

File transfer

965

Electronic mail

966

Remote printing

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

968 in 4.10.

969

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

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

971 4.3.3.2.2 Communication

EEI Elements

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

973 for network communication.

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

975 interface equipment connected to the network using the open networking

976

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

977

Physical connections

978

Network protocols and formats

979

Distributed systems services

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

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

982 types of network access to operate.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 63

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

983 4.3.3.3 Implementation Aspects 984

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

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

986 how systems are actually put together.

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

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

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

990 991 network models are also related to the POSIX OSE Network Reference

992

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

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

994 standards work together.

995 4.3.3.3.1 Relationship Between the

OSI Reference Model and the POSIX

996

Network Reference Model

997 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application

Presentation

Session

Transport

Network

Data Link

Physical

Network

Physical

Application Software

Application

Presentation

Session

Transport

Network

Physical

Application Software

Application Program Interface

Data Link Data Link

998 999

4-4 - OSI Reference Model

1000

4-4 shows the OSI reference model for networking as standardized by ISO. E

1001 are many aspects of network architecture that are specified by the OSI E

1002 model: E

1003

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

1004

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

1005 to the next physical network node.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1006

The services between the layers and the protocols between the peers within E

1007 same layer. This has an impact on the actual format of the information

1008 between nodes at the physical layer.

1009 addition, this model specifies how networks of computer systems can be assem-

1010 using the routing capabilities of intermediate nodes.

1011

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

1012 reference model. The POSIX OSE reference model only looks at two interfaces E

1013 an application platform: the interface between application software and the

1014 platform (API) and the interface between the application Platform and

1015

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

1016 model describes the services that are provided to the application or external

1017 at the interface.

1018

4-5 shows an example of how an application platform made up of a single E

1019 system would provide services at the API and EEI. It is important to E

1020 that the POSIX OSE application platform actually may be made up of multi- E

1021 physical computer systems, as shown in Figure 3-5. In Figure 3-5, each com- E

1022 system making up the distributed system would be running a complete OSI E

1023 for networking. E

1024 the OSI portions of the Application Platform External Environment Inter-

1025 depend on the format, protocol, and services of what is produced at the physi-

1026 level of the OSI reference model, the EEI technically depends on all seven

1027 the OSI model plus the services added on top of the application layer such

1028 platform provided services or network management services.

1029

E

1030

4-6 shows an API interface to only layer seven of the OSI Network inter-

1031 which is intended to be the primary API for accessing network services. It is

1032 to define APIs that interact directly with any of the seven layers. There

1033 a number of pragmatic reasons to provide APIs that access layers below layer

1034

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

1035 portability and/or interoperability.

1036 is important to note that while these APIs are represented as a part of a layered

1037 architecture, from the point of view of the application interacting with

1038 application platform, this layering is not critical to the use of the services.

1039 the application perspective, there are simply three different types of net-

1040 services, each with a different set of capabilities and requirements.

1041 or not there is any actual layering or code common to the three services

1042 implementation dependent.

1043 4.3.3.3.2

POSIX Network Standards Efforts

1044 current POSIX approach to networking focuses on producing Application Pro-

1045

Interface (API) specifications. Most of the network connectivity

1046 at the External Environment Interface are well covered on other

1047 areas such as ISO (OSI networking) and the MIL-STD process E

1048

TCP/IP). E

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 65

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1049 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Services Provided by Application Platform Interface

Data Transfer Services Interface

Routing and Relay Services EEI

Physical

Data Link

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

1050 1051

4-5 - Relationship of OSI and POSIX OSE Network Reference Models

1052 important aspect of the POSIX networking approach is that it is not focusing

1053 on producing standard APIs for OSI Network services. The POSIX Simple

1054

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

1055 on a wide variety of networks. At the current time the possible list

1056

1057

OSI Application Layer

1058

OSI Transport Layer � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1059 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Physical

Data Link

Network

Transport

Session

Presentation

Application

External Environment

Application Program

Application Layer API

Presentation Layer API

Transport Layer API

1060 1061

4-6 - Multiple POSIX OSE APIs to Different OSI Layers

1062

Internet Protocol Suite (IPS) E

1063

Other networks, including proprietary networks

1064 current POSIX API standardization efforts include:

1065

Simple Network API

1066

Detailed Network API

1067

Directory Services API

1068

X.400 Electronic Mail Services API E

1069

OSI Object Management API E

1070

OSI Application Layer API (ASCE)

1071

OSI Application Layer API (FTAM

1072

4-7 shows how the basic network services can be related. The Simple Net-

1073

Services API is designed so that a Simple Network Services Implementation

1074 be done using the services available using the Detailed Network Interface

1075

An application can use the Detailed Network Interface to access multiple

1076 transports but there may be differences between networks visible at the

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 67

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1077 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 X.400 API

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

OSI External Environment Interface

OSI X.400

FTAM API

Detailed Network

Services

1078 1079

4-7 - POSIX Network Services Model E

1080

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

1081 should be written using the Simple Networking Interface.

1082 is important to note that while the SNI API and DNI API standards have been

1083 so that the SNI Services can make use of the DNI API to access transport

1084 it is not a requirement that every implementation of SNI Services be

1085 using the DNI API to access transport services. From the point of view of

1086 application program, it is only important that the application platform pro-

1087 an API for both the SNI and DNI services. This interface between the SNI

1088 and the Transport Services is an example of a Systems Internal Inter- E

1089 as described in 3.6.

1090 example of a System Internal Interface that is the subject of discussion in E

1091

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

1092 transport services. This may or may not be required to be the DNI API. This

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1093 an example of an interface that should have no impact on user application por-

1094 but may have great impact on the ability to procure the different types of

1095 services from different vendors.

1096 area of Directory Services (P1003.17) is also specified so to be able to make

1097 of different types of Directory Services including:

1098

X.500 Directory Services

1099

TCP/IP Directory Services

1100

IEEE P1003.7 System Administration and Management Services

1101

4-8 shows how the Directory Services are related to the other network ser-

1102

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

1103 the number of interfaces shown on the figure.

1104

Service Requirements

1105 service requirements for the network component of an open system are very

1106 ranging. Many of the other components of the application platform make

1107 or explicit use of network services.

1108 standardization effort has gone into the aspects of networking that are

1109 at the external environment interface. Effective networking standards

1110 the external interface are fundamental to providing system interoperability.

1111 service requirements for both the API and EEI are described in this section.

1112 4.3.4.1 Application Program Interface Services

1113 4.3.4.1.1 Directory Services

1114 services allow an application to find the names and addresses of objects

1115 services available to the application. These services include the ability to:

1116

Look up the name to be used to access a particular service

1117

Look up the address of a named object

1118 4.3.4.1.2 Application to System Services

1119 are the services requested by the application that are performed by the

1120

Platform on behalf of the application without the application actually

1121 directly with another application. Many of these services may

1122 connect to some remote application but the details of the connection are

1123 up to the application platform.

1124 services will be provided by a relatively simple high level API. These ser-

1125 include:

1126

File transfer � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 69

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1127 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

1128 1129

4-8 - Directory Services Architecture

1130

Remote execution of commands

1131

Electronic mail E

1132

Remote login

1133

Remote printer access

1134

Network status

1135

The ability to access remote or local systems using remote procedure calls

1136

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

1137 connection and interaction are masked from the application.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1138 4.3.4.1.3 Application to Application Service

1139 are three areas of application to application service requirements:

1140

RPC Services

1141

Simple Network Services

1142

Detailed Network Services

1143

RPC services allow an application to register with the network application

1144 as the provider for a particular RPC Service. Once the service has been

1145 registered, other applications can transparently request services using a

1146 call. The details of communicating the service request to the applica-

1147 that is registered to provide the service and the return of the response to the

1148 application are handled transparently by the Application Platform.

1149 making use of RPC services may not even be aware that the service

1150 being provided via an RPC mechanism.

1151

Simple Network Services are application to application services provided

1152 a simple set of interface routines. These will allow a wide variety of net-

1153 applications to be written that do not need to exercise control their net-

1154 access at a very complex level of detail.

1155 addition, these services should be provided over a wide variety of network tran-

1156 mechanisms. Applications written exclusively using the simple services

1157 be portable across a wide variety of networking environments.

1158 written using the simple network services may not be able to make

1159 of unique advantages of a particular physical networking scheme. To make

1160 of these network-specific features the Detailed Network Services must be

1161

1162 service requirements for the simple network services are intended to be the

1163 requirements to write a large subset of network applications.

1164

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

1165 services in the interest of portability across networking environments

1166 applications simplicity.

1167

Detailed Network Services API allows the application to control over much

1168 detail of the network services. In addition, using the Detailed Network Ser-

1169 an application may be able to make use of unique networking capabilities

1170 in particular networking environments.

1171 4.3.4.1.3.1

RPC Services

1172 service requirements include the ability:

1173

To register as an RPC service provider

1174

To wait for incoming requests

1175

For an application using RPC services to control parameters such as

1176

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 71

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1177 4.3.4.1.3.2 Simple Network Services

1178 services provided at the simple network interface are:

1179

Name resolution

1180

Connection oriented services

1181

The ability to indicate willingness to accept incoming connections

1182

Establishing and destroying connections

1183

Data transfer over connections

1184

Read

1185

Read with timeout

1186

Write

1187

Write with timeout

1188

Simple error handling

1189

Connection dropped notification

1190

Connection read failure

1191

Connection write failure

1192

The ability to close a connection

1193

Unconditionally

1194

Only after all data has been received

1195

Connectionless services

1196

The ability to indicate willingness to accept incoming requests

1197

The ability to send requests

1198

With acknowledgment

1199

Without acknowledgment

1200

Specified timeout

1201

The ability to receive requests

1202

Wait unconditionally

1203

Wait with timeout

1204

The ability to query as to whether any requests are available

1205

Simple event notification

1206

Lost request

1207

Request acknowledgment

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1208

Simple error handling

1209

General network failure

1210

Support for server applications

1211

The ability to register as the provider for a service

1212

Simple status inquiry

1213

General network availability

1214 4.3.4.1.3.3 Detailed Network Service Requirements

1215 services provided at the Detailed Networking Interface include all of the ser-

1216 requirements in the Simple Network Service Requirements plus the following

1217

1218

Query the network services to get detailed information about network

1219 and status

1220

Specify performance metrics

1221

Control routing

1222

Select between different network protocols

1223

Negotiate capabilities

1224

Required capabilities

1225

Optional capabilities

1226

Determine the results of the negotiation

1227

Information with different priorities

1228

Request and process extended event notification

1229

Request and process extended error recovery including allowing the

1230 to completely control error recovery.

1231

Make full use of network resources for performance critical applications

1232 should provide the application with the ability to completely control connec-

1233 oriented services and connectionless services.

1234 4.3.4.1.4 Data Representation Services

1235

The ability to access all of the data representation and format conversion

1236 to allow an application to communicate with a wide variety of com-

1237 systems.

1238 4.3.4.1.5 Distributed System Services

1239 services provided in this area include the ability to:

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 73

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1240

Identify available resources in a distributed system

1241

Dynamically make use of the resources in a distributed system.

1242

Access files regardless of the physical location of the files.

1243

Have reliable time services across all of the resources of the distributed sys-

1244

1245 4.3.4.1.6 Network Management Services

1246 services provided at the Network Management API are abilities to:

1247

Manage

1248

Network objects

1249

Network relationships

1250

Network security

1251

Monitor and report on

1252

Network events

1253

Network service alarms

1254

Network security alarms

1255

Log

1256

1257

Network availability

1258

Network load

1259

Network performance

1260

Test network performance and reliability

1261 4.3.4.2 External Environment Interface Services

1262 the external interface, there are several types of services that are provided.

1263 include:

1264

Data transfer and connectivity

1265

Routing and relay services

1266

Services provided by the application platform directly to an incoming con-

1267

1268

Network management and security services provided to other networks and

1269 nodes within a network

1270

Network management user interface

1271 clause does not address the user interface to the general network services

1272 as file transfer or mail sending. That is covered by the command interface

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1273

4.10. As stated above, this clause covers the network management user

1274

1275 addition, there are a number of other areas of external interface requirements

1276 are not covered in this guide. They include:

1277

Physical network interface connections

1278

Electrical specifications for network connections

1279

Specifications for physical network construction

1280

E

1281 4.3.4.2.1 Data Transfer and Connectivity

1282 required at the EEI in the area of data transfer and connectivity include

1283 ability to:

1284

Connect and interoperate with other standards-based systems using

1285 protocols including X.25 and OSI.

1286

Connect and interoperate with systems using de facto networking stan- E

1287 such as TCP/IP and UUCP. E

1288

Connect and interoperate with personal computer and workstation net-

1289

1290

Interoperate with industry leading networking interfaces.

1291 4.3.4.2.2 Routing and Relay Services

1292 required at the EEI in the area of routing and relay capabilities include

1293

1294

Relay information through a system between like networks.

1295

Gateway information through a system between unlike networks at a

1296 transfer level. Examples of this type of gateway include:

1297

Local Area Network (LAN) to LAN

1298

LAN to Wide Area Network (WAN)

1299

WANto Global Area Network (GAN)

1300

Networks to point-to-point connections

1301

Point-to-point connections to networks

1302

Convert information from one format to another when transferring

1303 unlike computer systems or networks. Information that may

1304 to be converted includes:

1305

Mail messages

1306

File contents � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 75

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1307

Printer file contents

1308 primary requirement for the routing and gateway services is to make any

1309 relays and gateways transparent to the applications and systems using

1310 network. This requires complete gateways and relays.

1311 4.3.4.2.3 Services Provided by the Application Platform at the

EEI

1312

EEI services are those provided to incoming connections that are not

1313 to an end-user application or server. These incoming connections are

1314 to standard services that can be provided by systems. These services

1315

1316

Remote logon and terminal emulation

1317

Remote execution of commands

1318

File transfer services

1319

Remote authentication

1320

Remote data access

1321

Remote status information

1322

Mail delivery services

1323

Directory services

1324 access these services each user does not need to provide an application on the

1325 host. Simply by connecting to the service, the application platform will

1326 the service.

1327

Standards, Specifications, and Gaps

1328 4.3.5.1 Current Standards

1329

4-4 lists standards that address the services outlined in this clause. This E

1330 includes international standards, emerging standards coming from national E

1331 international bodies, and other current standards that meet gaps in the ser- E

1332 requirements. Public specifications are cited to fill gaps only when there are E

1333 existing or emerging standards to meet the service requirements. E

1334

Protocol Stack Standards E

1335

4-9 describes how the ISO protocol standards cited in this guide fit E

1336

E

1337 4.3.5.2 Emerging Standards

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1338

4-4 - Networking Standards

1339 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1340

Type Specification Subclause E iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

1341

E DirectoryServices S X.500

1342

E E IEEEP1003.17X.500API

1343

E MessageHandling S ISO10021X.400

1344

E E IEEEP1224X.400API

1345

E FileTransfer S ISO857,ISO8613,ISO10026,ISO8650,

1346

8652,ISO8653,ISO9735,ISO9594 E

1347

E E IEEEP1238FTAMAPI

1348

E Print Services E X3H3

1349

Services E

1350

E Connectionless S ISO8649-2,ISO8650-1

1351

E ConnectionOriented S ISO10040,ISO10164,ISO10165,

1352

9595,ISO9596,ISO9579 E

1353

E E IEEEP1238.1ASCEAPI

1354

E Data Representation S ISO8823PresentationProtocol

1355

E S ISO9576,ISO8824,ISO8825ASN.1

1356

E

1357

E Session S ISO8327,ISO9548

1358

E Transport S CCITTX.214,X.224( 0)

1359

E S ISO8072,ISO8602( 4)

1360

E E IEEEP1003.12TransportAPI??

1361

E Network S CCITTX.25PLP, ISO8208

1362

E S ISO8348AD ISO8473

1363

E Data Link S ISO7776HDLC

1364

E S ISO8802-2LogicalLinkControl

1365

E Physical S EIARS-232

1366

E G MIL- -114A

1367

E S ISO8802-3( /

1368

8802-4(TokenBus), E

1369

8802-5(TokenRing) E

1370

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 77

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1371

4-4 - Networking Standards (concluded )

1372 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1373

Type Specification Subclause E iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

1374

E NetworkManagement S ISO9596

1375

E S ISO9593

1376

E S ISO/

1377

E NetworkSecurity S ISO803.10

1378

E E X3T4

1379

E E SIRS233

1380

E DistributedSystemServices S ISODP

1381

E E IEEEP1003.8TFAAPI

1382

E RemoteProcedureCall( ) E ECMA127

1383

E E ISO10148

1384

E E IEEEP1237API

1385

E

1386

E NetworkInterface E IEEEP1003.12SNIAPI

1387

Networking E

1388

E DirectoryServices G RFC-1034DomainNaming

1389

E E IEEEP1003.17DirectoryServicesAPI

1390

E FileTransfer G MIL- -1780( / FTP)

1391

E MessageHandling G MIL- -1781( / SMTP)

1392

E VirtualTerminal G MIL- -1782( / Telnet)

1393

E Protocols G MIL- -1777( )

1394

E G MIL- -1778( )

1395

E E IEEEP1003.12API

1396

E MainframeNetworking E IEEEP1003.12API

1397

E G X/OpenCPIC

1398

E PCNetworking G X/OpenPCI:

1399

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1400 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

File Transfer, Access, and Management (FTAM) ISO 857, 8613, 10026, 8650, 8652, 8653, 9735, 9594

Association Control Service Elements (ACSEs) Connectionless: ISO 8649-2, ISO 8650-2 CMP 10040, 10164, 10165, 9595, 9596, 9579

Abstract Syntax Notation, ASN.1: ISO 9576 ISO Presentation Protocol: ISO 8823 ASN.1 Abstract Syntax Notation: ISO 8824 ASN.1 Basic Encoding Rules: ISO 8825

Logical Link Control (LLC): ISO 8802-2

CSCMA/CD (Ethernet)

ISO 8802-3

TOKEN BUS ISO 8802-4

TOKEN RING

ISO 8802-5

High-Level Data Link

Control (HDLC) Link Access Procedure B

(LAP B) ISO 7776

MIL-STD-114A EIA RS-232D

X.25 PLP ISO 8208

Connectionless Internetwork Protocol (IP): ISO 8348 AD1, 8473

Session Service and Protocol: ISO 8327, 9548

Transport Class 0 CCITT X.214, X.224

Transport Class 4 ISO 8072, 8602

Message Handling Service (MHS)

X.400 Series ISO 10021

LAYER 7 Application

LAYER 6 Presentation

LAYER 5 Session

LAYER 1 Physical

LAYER 2 Data Link

LAYER 4 Transport

LAYER 3 Network

TRANSPORT

SERVICE:

PACKET SWITCHED (X.25) LAN: CSMA/CD

LAN: Token Bus

LAN: Token Ring

1401 1402

4-9 - OSI Network Services Standards

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 79

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1403

P1003.12 E

1404 group is developing a standard that provides networking application pro- E

1405 interfaces. P1003.12 contains the specification for a Simple Network Inter- E

1406

(SNI) and a Detailed Network Interface (DNI). The Simple Network Interface E

1407 designed to usable on a number of different transport services, ranging from E

1408 networks to completely proprietary networks, without requiring application E

1409

To do this, the SNI has a very limited set of services with minimal E

1410

The Detailed Network Interface is also designed to be implement- E

1411 across a wide variety of network protocols. However, DNI allows applications E

1412 access the low-level details of each of the different network protocols. As a E

1413 programs written using DNI may be portable between environments that E

1414 the same underlying network protocols. E

1415 can be written using a combination of the SNI and DNI interfaces. E

1416 engineers designing the applications can make portability tradeoffs as the E

1417 are developed. E

1418

P1003.17 E

1419 group is developing an API standard that will enable applications to access E

1420 services. Backwards compatibility with existing name resolution ser- E

1421 such as TCP/IP, is included in the design of the P1003.17 interface. E

1422 can also use the following directory services: E

1423

X.500 E

1424

TCP/IP E

1425

IEEE P1003.17 System Management Name Space E

1426

Others E

1427

P1238 E

1428 group is developing an API for connection-oriented Application Layer ser- E

1429

It establishes a specification methodology and defines an API to: E

1430

OSI Association Control Service Element (ACSE) services and E

1431 common support functions for OSI connection-oriented protocol APIs. E

1432 specification is operating system and language neutral; POSIX and C- E

1433 bindings are provided. Further, it is intended to be used as the basis for E

1434 connection management interface for the future Application Service Elements E

1435

ASE) such as the File Transfer, Access, and Management (FTAM API. E

1436

P1238.1 E

1437 group is developing an API for interfacing with the FTAM application layer E

1438

It is standardizing an X.400 API and a companion OSI Object Manage- E

1439

API, based on the X.400 API and an OSI Management API developed by the E

1440

API Association and X/Open. The X.400 API consists of two parts: an X.400 E

1441

API and an X.400 gateway API. These APIs were developed based on E

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1442

1988 CCITT X.400 series of recommendations. The X.400 API and Object E

1443

API are separate documents. E

1444 purpose of the X.400 API is to provide standard interfaces supporting the E

1445 of applications that are users of the message transfer system, and E

1446 that incorporate or use X.400 mail functionality; this includes gateways E

1447

X.400 mail networks and proprietary mail systems. E

1448 purpose of the companion OSI Object Management API is to provide a stan- E

1449 interface supporting the manipulation of complex arguments and parame- E

1450 used by the X.400 and Directory Services APIs. The scope of the OSI Object E

1451

API is to define an ASN.1 Object Management API for use in conjunc- E

1452 with, but otherwise independent of, the X.400 and Directory Services APIs E

1453 are currently being standardized. E

1454 4.3.5.3 Gaps in Available Standards

E

1455 subclause describes the standards that are cited to satisfy identified service E

1456 that are not satisfied by any existing or emerging standard. E

1457

Networking Standards E

1458 set of protocol standards is the traditional TCP/IP suite of standards, which E

1459 currently widely available on many computer platforms and operating sys- E

1460

E

1461 group of specifications includes: E

1462

/IP MIL-STD-1777, MIL-STD-1778 E

1463

MIL-STD-1782 E

1464

MIL-STD-1780 E

1465

MIL-STD-1781 E

1466 these protocols are not expected to be standardized at any higher level than E

1467

MIL-STD level shown, it will be necessary for open systems to interoperate E

1468 these standards in a backwards-compatibility mode for some time. E

1469

Cost Wide Area Networking E

1470

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

1471 and file copying, which are traditionally included in UNIX and UNIX-like sys- E

1472 are not addressed by any standards effort. Among other reasons, UUCP is E

1473 currently being addressed because of the inability of the POSIX groups to E

1474 whether the UUCP services and commands should be standardized in the E

1475

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

1476 interfaces) or in the networking groups (since UUCP is an electronic mail E

1477 file copying facility that works on networks). E

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Network Services 81

P1003.0/D14 GUIDETOTHEPOSIXOPENSYSTEMS

1478

OSE Cross-Category Services E

1479

EEI Services allow remote systems to be managed and monitored. Network E

1480 services include the ability to: E

1481

Get network status information E

1482

Get network configuration information E

1483

Test network functionality E

1484

Make network configuration changes E

1485 security services allow the system management to control access to system E

1486 and system information. Security services include: E

1487

Protect the system from intruders E

1488

Provide selective access to sensitive system resources E

1489

Manage the network security E

1490 also 5.3. E

1491

Related Standards E

1492

8587, Distributed Transaction Services; see 4.6. E

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D14

1493

Database Services

1494

Sandra Swearingen

1495

Overview and Rationale

1496 subclause describes an overview of an architectural framework for discussing

1497 management. It also describes the services provided to application pro-

1498 and users, and it describes standards, current and emerging, that stand-

1499 those database services.

1500 management is an important component of the POSIX Open System

1501 in a large class of application programs, especially those used in

1502 database access through a database management system plays a key

1503

For portability and interoperability, an application using a database must

1504 isolated from the hardware and software retrieval methods as much as possi-

1505

Otherwise the application must have the data manipulation capability coded

1506 its own programs. This might be done if performance is a key issue and the

1507 is very unique. The cost is portability and interoperability.

1508

E

1509

Scope

1510 within the component of database management are various structured

1511 models,’’ including indexed files and network, relational, semantic, and

1512 databases. Specifically excluded from consideration are services

1513 accessing data that is not part of a database. This subclause discusses data-

1514 management services from both the application program and user points of

1515

1516 services provided to application programs by this component, for exam-

1517 include the ability to create, alter, or drop tables, records, and fields and the

1518 to insert, select, and update data included in the structures above.

1519 within this component are also utility capabilities such as database

1520 services.

1521

E

1522

Reference Model

1523 4.4.3.1 Reference Model

1524 this subclause, the conventional view of Database Management is related to

1525

POSIX reference model described earlier.

1526 application programmer’s view of the database model is introduced first.

1527 simply, an application program, through a Database API, requests database

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Database Services 83