










































































































































































































































































































































































































































TCP/IP and PVM Connectivity via the 8232 LAN Channel Station are discussed 
separately in sections "8232 Connectivity in a TCP/IP Environment" on 
page 223 and "8232 Connectivity in a PVM Environment" on page 224 
respectively. 

7.1.3.1 SNA and Non-SNA 9370 - TSAF Connectivity. 

9370 

A LAN-attached 9370, running VM/SP Release 5 or Release 6 with the 
Transparent Services Access Facility (TSAF), is able to communicate with 
another, similar 9370 over the LAN. In this way, they form a 9370 to 9370 - VM 
Cluster, providing distributed SQL, Profs Remote Calendar support and other 
APPC/VM applications to 9370-attached workstations. TSAF can provide such 
capabilities in a non-SNA environment or can use VM/VTA,M Version 3 Release 
2 to provide such connection over SNA facilities. This is illustrated in 
Figure 84. 

9370 
Token-Ring Network 

Terminal ...... TSAF ........ : : ........ TSAF 
I I 

I I 
LAN LAN 

Stab on Station 

Figure 84. 9370 TSAF to TSAF Communication. 

LAN attached workstations cannot communicate with either TSAF 9370 host. 

7.1.3.2 Asynchronous Communication PC Gateways 
Three approaches are available to provide gateway and asynchronous server 
capabilities for LAN-attached workstations to access external asynchronous 
facilities, or for external asynchronous devices to access LAN-attached devices: 
the IBM Asynchronous Communication Server Program, the IBM Asynchronous 
Connection Server Program, and the IBM Remote NETBIOS Program. 

• The IBM Asynchronous Communication Server Program 

The IBM Asynchronous Communication Server Program provides an 
asynchronous ASCII gateway for the IBM PC Network Baseband, the IBM 
PC Network (Broadband) and the IBM Token-Ring Network, The program 
uses the PC Asynchronous Communications Adapter card when it is 
running on a Family 1 device, and the IBM PS/2 Multi-Protocol Adapter/ A 
when the gateway is a Family 2 device. 

The Asynchronous Server Program can support up to two adapters on a 
single PC at transmission speeds up to 19.2 Kbps depending on the type of 
PC and the number of adapters being used. The PC Gateway does not 
have to be dedicated. 

When a user on the LAN wishes to make a switched connection with an 
ASCII host or a public switched network, an asynchronous communication 
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program needs to be executing in the PC. The asynchronous 
communication program establishes a connection with the IBM 
Asynchronous Communication Server Program. The user's asynchronous 
communication program must conform to the Asynchronous 
Communications Server protocol and use the Netbios interface. 

Remote asynchronous workstations can also dial-in to the· gateway and 
connect to a PC application. 

Software Requirements 

The asynchronous PC gateway needs the following software: 

IBM Asynchronous Communication Server Program 

IBM LAN Support Program V1.10 

PC DOS 3.3 or higher. 

A LAN workstation that wants to use the asynchronous gateway 
requires the following software: 

An asynchronous communications program (such as terminal 
emulators, CrossTalk 28 or PFS:Access 29). 

Netbios or IBM LAN Support Program V1.10 

PC DOS 3.2 or higher 

• The IBM Asynchronous Connection Server Program 

The IBM Asynchronous Connection Server Program extends the support 
provided by the IBM Asynchronous Communication Server Program. The 
Asynchronous Connection Server Program can support up to 32 concurrent 
sessions, depending on the model of PC being used. The connection server 
program however requires a dedicated PC with one or more IBM Realtime 
Interface Co-processor Multiport Adapter cards installed. 

The IBM Realtime Interface Co-processor Multiport Adapter card can be 
installed in a PC/XT-286, PC/AT, 30 or a Personal System/2 model 30. The 
standard IBM Realtime Interface Co-processor Multiport Adapter card 
comes with four ports, it came be expanded to eight ports. The number of 
cards that can be installed in the PC depends on its model, as follows: 

2 in the IBM Personal System/2 Model 30 

3 in the IBM PC XT-286 

4 in the IBM PC/AT 

4 in the IBM Industrial PC/AT 

The IBM Asynchronous Connection Server Program can support additional 
lines on up to two PC Asynchronous Communications Adapter cards, but at 
least one IBM Realtime Interface Co-processor Multiport Adapter is 
required. 

28 CrossTalk is a trademark and copyright of Software Publishing Corporation. 

29 PFS:Access is a trademark and copyright of Digital Communications Associates, Incorporated. 

30 PC/XT and PC/AT are registered trademarks of the International Business Machines Corporation. 
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Up to four IBM Realtime Interface Co-proce~sor Multiport/2 Adapter cards 
can be installed in a Family 2 device. 

LAN users who wish to use the,gateway must have an asynchronous 
communication program executing in their PCs. When using the IBM 
Asynchronous Connection Server Program, the communication program can 
use one of two protocols. The Asynchronous Communications Server 
Protocol, or the Enhanced BIOS (Interrupt 14) Interface. 

The Connection Server Program can support both dial in and dial out 
connections although ports must be defined as one or the other. 

A wide variety of connections are possible uSing this gateway. See 
Figure 85 on page 190 for more information. Figure 85 shows five different 
types of connections using the gateway. The first three methods show 
different ways of connecting to an ASCII host. The host is directly connected 
to the PC gateway. Note that the LAN can act as a bridge between two 
gateways. 

1. ASCII Host Connection 

Connection (1) shows a LAN workstation in' session with an ASCII host 
via the gateway. Connection (2) shows an ASCII terminal attached to the 
gateway, passing through the network and connecting to an ASCII host. 
Connection (3) shows a terniinal that is accessing the gateway via a 
public switched network. 

2. PC to PC 

Connection (4) shows a PC accessing the gateway vi2 a public switched 
network. It is accessing a PC application in a LAN workstation. 

3. PC out 

Connection (5) shows a PC passing out through the gateway to access 
an external information data base. 

Software Requirements 

The PC gateway needs the following software: 

IBM Asynchronous Connection Server Program 

IBM LAN Support Program V1.10 

IBM PC/DOS 3.3 or 4.0. 

A LAN workstation that wants to use the asynchronous gateway needs 
the following software: 

An asynchronous communications program such as a terminal 
emulator 

IBM LAN Support Program V1.10 

IBM PC/DOS 3.3 or 4.0. 
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Figure 85. IBM Asynchronous Connection Server Program Connectivity 
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7.2 Host Gateways 
Increasing requirements for host connection are addressed by LAN host 
gateways. Host connection requirements can be classified under two headers, 
according to the type of application: 

1. Mainframe Interactive applications (MFI) 

MFI describes traditional host interactive applications or transactions. A 
LAN station may use such System/370 host emulation products as IBM PC 
3270 Emulation Program and IBM 3270 Workstation. Program to access the 
host system. Additional application capability is provided by Application 
Programming Interfaces (APls). Examples are HLLAPI (High-Level 
Language Application Programming Interface) within IBM PC 3270 
Emulation Program and IBM 3270 Workstation Program, and SRPI 
(Server/Requester Programming Interface) within IBM PC 3270 Emulation 
Program and Operating System/2 Extended Edition V1.1. 
or the strategic APPC (Advanced Program-to-Program Communication, LU 

6.2) included in Operating Systeml2 Extended Edition V1.1 or separately 
available as APPC/PC. These aspects of MFI applications are covered in 
section "System/370 Host Main Frame Interactive" on page 227. 

2. Distributed. Processing applications 

Distributed computing is gaining importance as the processing capabilities 
of personal systems and LAN-attached devices increase. APPC (Advanced 
Program-to-Program Communication, LU 6.2) included in Operating 
System/2 Extended Edition V1.1 or separately available as APPC/PC, is a 
strategic protocol to support distributed applications, including SAA 
conforming applications. In early and current LAN installations, the major 
distributed applications are Server applications such as file servers and 
print servers. An overview of current LAN Server applications is presented 
in section "LAN Servers" on page 235. 

This section describes some LAN connectivity solutions which support the 
above-mentioned host connection requirements. In general, the host gateways 
discussed in this section offer better performance and higher capacity than the 
System/370 PC gateway solutions presented in the previous section and 
support a wider range of different higher layer communications protocols. 

7.2.1.1 SNA System/370 Host Connectivity 
Figure 86 on page 192 illustrates three methods of SNA System/370 host 
connectivity. 

7. Connectivity 191 



Hostl 
System/370 Host - VTAM 

Host2 Host3 NCPl NCP2 

9370 

vJSl 

CU3 

9370 3725 3720 
3745 

Token-Ring Network - Ring 1 

CU2 

Ring 2 

LAN 
Manager 

Figure 86. IBM Token-Ring Network - SNA Host Gateways 
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SNA System/370 host connectivity methods: 

• 9370 Direct attachment - handles both boundary network node (BNN) traffic 
and intermediate network node (INN) traffic through a single adapter. 
Mu!tiple IBM TOken-Ring Adapters may be installed in one 9370, attached to 
the same or different networks. 

• 3720, 3725, 3745 gateway attachment - handles both BNN and INN traffic, but 
BNN traffic cannot share the same TIC adapter with INN traffic, (that is, at 
least two Token-Ring Network Interface Couplers are required, except when 
using the TRA-2 on a 3745). One communications controller may contain 
multiple adapters, attached to the same or different networks. 

• 3174 gateway attachment - supports only BNN traffic, and cannot be 
equipped with more than one adapter. 

In addition, System/370 host PC gateway solutions are possible as described 
earlier in -- Heading 'CH710' unknown --. 



SNA host gateways support INN connectivity as a single link transmission group 
(TG), whether the gateway function is provided by an NCP or 9370. 

• Multiple logical lines may be mapped on a single physical adapter. 

• INN logical lines appear as single link, leased line TGs (that is, priority 
queuing applies). 

• Thus, a single adapter may handle traffic for multipl,e TGs to other NCPs or 
9370s (PU Type 4 or 5 partners). Each TG can consist of only one logical 
line. 

• 9370 and NCP host attachments can support INN partners on the same ring 
or on a ring connected via a bridge. 

BNN connectivity support in SNA host gateways: 

• All host attachments can support BNN devices on the same ring segment or 
on a ring segment connected via a bridge. 

• All host attachments can support BNN devices on a PC Network 
(Broadband) segment. connected to an IBM Taken-Ring Network segment 
via IBM PC Network Bridge Program 

• All host attachments 'support both 3270 type traffic and APPC (LU 6.2). 

• In a 9370, the adapter supporting INN logical lines can also define additional 
logical lines for BNN devices. These lines appear as switched point-to-point 
links. 

• In an NCP, the TRA-1 adapter used to define INN logical lines cannot 
support additional logical lines for BNN devices. A TRA-2 adapter on a 3745 
(to be available 12/89) can also define additional logical lines for BNN 
devices. These logical lines for BNN devices appear as switched 
point-to-point links. 

SNA host gateways and IBM LAN Manager V2.0: 

• A workstation using IBM LAN Manager V2.0 can provide LAN management 
functions concurrent with other applications, as it is uses the multi-tasking 
facilities of Operating System/2 Extended Edition V1.1. 

• A LAN Manager implementing IBM LAN Manager V2.0 'can route alerts to 
System/370 "NetView" (trademark of the International Business Machines 
Corporation) via any of the host attachments. INetView/PC" (trademark of 
the International Business Machines Corporation) is not required, but may 
optionally be used with IBM LAN Manager V1.0. 

• A LAN Manager implementing IBM LAN Manager V2.0 can manage multiple 
IBM Token-Ring Network segments via bridges running IBM Token-Ring 
Network Bridge Program V2.0 or IBM Token-Ring Network Bridge Program 
V2.1, arid can concurrently manage PC Network (Broadband) LAN segments 
via bridges running IBM PC Network Bridge Program 

• A NetView Release 3 operator can issue commands to the IBM LAN 
Manager V2.0 

More detailed information on LAN management is provided in Chapter" LAN 
Management and Recovery" on page 253. 
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7.2.2 3174-01L 
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, The 3174 Model 01 L has a Token-Ring gateway feature, described in section 
"IBM Taken-Ring Network Devices" on pag·e 97. The 3174 Model 01L is a 
channel-attached control unit which provides cost-effective SNA connectivity for 
small to medium-sized token-ring networks. 

Workstations configured as Physical Units (PU) Type 2.0 controllers or other 
3174 Model 03R or 53R control units attached to the ring and using the gateway 
are called Down Stream PUs (DSPUs). These devices appear to VTAM as 
channel-attached PUs when connected via a 3174-01 L. The 3174 can have up to 
140 DSPUs defined to it, but the number of concurrent sessions that can be 
supported by the 3174 depends on the types of devices using the gateway and 
the volume of traffic they generate. 

Figure 87 on page 195 illustrates the physical and logical view of a 3174-01 L 
gateway. 
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Figure 87. 3174 Gateway - Physical and Logical Views 

3174-03R and 3174-53R DSPUs are discussed separately in section "3174-03R 
and -53R Token-Ring Connectivity" on page 207. 

Because the 3174 gateway provides a PU gateway (that is, maps the 
downstream devices to PU Type 2.0 host definitions), the 3174 supports both 
3270 (LU Type 2) sessions and APPC (LU6.2) sessions established between the 
downstream device and the host. Thus workstations using APPC/PC or the 
Operating System/2 Extended Edition V1.1 APPC interface may establish LU 6.2 
sessions with a host application even though the 3174 does not support such 
sessions on behalf of its directly connected terminals. 
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7.2.3 3174-x1R, 3174-x2R 

196 LAN Concepts 

Similarly, remote 3174 Models 01R, 51R, 02R and 52Rmay provide a remote 
token-ring gateway capability for small remote LANs via a non-switched SOLC 
communications link. 

In this case, the OSPUs appear to VTAM as multi-dropped PUs. These PUs 
must be polled as if they were directly attached to the communications link. 
While the 3174-1R has equivalent capacity to a 3174-01L, delays due to the 
speed of the communications link and polling overhead significantly reduce the 
actual throughput possible with a 3174-1 R gateway in comparison with a 
3174-1 Lor NCP gateway. 

Therefore careful positioning with respect to this host gateway solution is 
required. In particular, a 3174 remote gateway should not be multi-dropped on 
a link with other devices, but should use point-to-point connection. A 
multi-dropped gateway would negatively impact the response time experienced 
at the DSPUs, as well as the response time of other devices on the link. 

Figure 88 on page 197 illustrates the physical and logical view of a 3174-x1R or 
3174-x2R gateway. 
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Figure 88. 372X Gateway - Physical and Logical Views 

7.2.4 3720, 3725, 3745 
The 3720, 3725 and 3745 Communications Controllers can be directly connected 
to the IBM Token-Ring Network using the Token-Ring Subsystem (TRSS). The 
Token-Ring Subsystem supports one or more Token-Ring Interface Couplers 
(TIC). Each TIC provides the hardware and the 802.,5 MAC layer support needed 
for one physical connection of the controller to the IBM Token-Ring Network 
The TRSS components are described in "IBM Token-Ring Network Devices" on 
page 97. 
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A 3720 can support up to two TICs, a fully configured 3725/3726 or 3745 support 
each up to eight TICs. These TICs may be attached to the same or to different 
networks. In any case, NCP requires a different locally administered address for 
each TIC installed in the same communications controller subsystem. 

Support for the TRSS is provided by the NCP through the NCP Token-Ring 
Interconnection (NTRI). This function of the NCP became available with 
ACF/NCP Version 4 Release 2. 

Figure 89 illustrates a communications controller with an NCP supporting a 
number of TICs through its NTRI function. 

Network Control Program 

NCP Token-Ring Interconnection 
~--------~----jj 

TICs .......... 1 2 3 

Token-Ring 
Nj\'J segment 

Token-Ring 
NjW segm. 

Token-Ring 
N/vJ segment 

Token-Ring 
NjW segment PC Network 

(Broadband) 

TR Br = Token-Ring Network Bridge 

PCN Br = PC Network Bridge 

Figure 89. Sample NTRI Configuration 

198 LAN Concepts 

Current NCPs support up to 9999 PUs. However, the limit on the number of 
sessions that each NCP actually supports is a performance-related rather than 
an architectural restriction. Traffic and storage requirements for LAN-attached 
devices as well as other NCP-supported links determine the actual number of 
attachments that can be supported concurrently. 

BNN support within NTRI is provided by NCP Version 4 Release 2 (3725) and 
NCP Version 5 Release ° (3720, 3745) or later. 

INN support is provided initially in NCP Version 4 Release 3.1 (3725) and NCP 
Version 5 Release 2.1 (3745). 

ACF/SSP Version 3 Release 2 is required to generate ACF/NCP V4 R2 with NTRI 
BNN support. ACF/SSP Version 3 Release 4.1 is required to generate ACF/NCP 
V4 R3.1 or V5 R2.1 with NTRI INN support. 

ACF/NCP NTRI V4 R2 (or later) is supported by ACF/VTAM V2 R1.0, V2 R2.0, V3 
R1.1, V3 R1.2 and V3 R2. 



Phys i cal View 

VTAM Logi ca 1 
Configuration 

In any case, separate TICs are required for BNN and INN traffic with currently 
available Token-Ring Adapters (TRA-1). The TRA-2 announced for the 3745 (to 
be available 12/89) will support both INN and BNN traffic over a single adapter 
in addition to providing 16/4 Mbps dual speed capability. 

Network management support is provided for 372X gateways by NetView 
Release 2 or 3. This capability is restricted to information recognized by the 
NCP as a result of 37xx hardware-sensed conditions or NCP-detected session 
status. Consequently, the 372X gateway cannot provide management support 
for non-host connected stations such as LAN servers. NetView Release 3 
support is recommended as will be explained in Chapter "LAN Management 
and Recovery" on page 253. 

Figure 90 illustrates the NTRI view from VTAM. 
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Figure 90. NCP Token-Ring Interconnection and VTAM 

7.2.5 9370 

When a remote NCP and a local NCP are connected to the same IBM 
Token-Ring Network, it is important to notice that the remote NCP cannot be 
loaded by the local NCP over the Token-Ring (LAN). 

The 9370 can be directly attached to an IBM Token-Ring Network via a 9370 
Token-Ring Network Subsystem Controller, consisting of a 9370 Token-Ring 
Adapter (4 Mbps or selectable 16/4 Mbps), the appropriate 9370 
Communications Processor and the 9370 Token-Ring Subsystem Support 
Program microcode. These components are described in section "IBM 
TOken-Ring Network Devices" on page 97. 

The 9370 Token-Ring Subsystem implements the IEEE 802.5 medium access 
control and the IEEE 802.2 logical link control LAN standards, and provides a 
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single attachment to an IBM Token-Ring Network segment. However, one 9370 
can be equipped with up to fifteen Token-Ring Subsystems. 

In an SNA environment, the 9370 TOken-Ring Subsystem is supported by the 
following software: 

• VM ACF/VTAM V3 R1.2 and V3 R2 

• VSE ACF/VTAM V3 R2 

• MVS and VM ACF/SSP V3 R2. 

In addition, the 9370 Token-Ring Subsystem is supported by the NetView 
release 2 or Release 3. 

The 9370 Token-Ring integrated support provides an INN interface for other 
9370s (PU Type 5) and for NCPs (PU Type 4). 

The 9370 Token-Ring integrated support includes also a BNN interface for 
downstream PUs (OSPU). Each 9370 Token-Ring Subsystem supports up to 64 
PUs. A PU Type 2.0 can be a LAN workstation with or without a printer 
attached, a 3174-03R or 3174-53R, an AS/400, or a System/36. 

On a Token-Ring attached 9370, INN traffic and BNN traffic may share the same 
9370 Token-Ring Subsystem, that is adapter. 

In summary, the 9370 in an SNA environment provides the following 
connectivity options: 

• 9370 to 9370 (PU Type 5 to PU Type 5) 

• 9370 to 37xx NCP (PU Type 5 to PU Type 4) 

• 9370 to a 3270 type Station (PU Type 5 to PU Type 2.0). 

Figure 91 on page 201 illustrates the VTAM logical view of the 9370 Token-Ring 
connectivity options. 
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Figure 91. 9370 Token-Ring Subsystem and VTAM 

The connection with other 9370's (INN) is viewed by VTAM as a leased line 
while the connection with a DSPU (BNN) is viewed as a switched line. 

An intermediate network node (INN) is defined in a LAN major node. Boundary 
network nodes (BNN) definitions reside in a LAN major node and in switched 
major nodes. 

7.2.6 Host Gateways - Conclusion 

7.2.6.1 Selection Criteria 
In order to make an optimal choice between the variety of LAN host gateways, 
a number of selection criteria are especially important in a LAN environment. 

• Functional requirements, for example: 

Are the required higher layer protocols supported (for example, LU2, 
LU1 or LU3, LU6.2, TCP/I P, PVM, MAP)? 

What are the configuration and maintenance implications? 

How many attachments are supported concurrently? 

• Performance expectations, for example: 

How many MFI transactions per minute are supported fora given 
average response time? 

What is the file transfer throughput? 

What is the relative delay introduced by the host gateway? 

• Cost Effectiveness: 

Consistent criteria should be maintained, for instance the cost per 
workstation. 
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- Cost factors related to maintenance, availability etc. must also be 
included. 

• Availability: 

The availability in a LAN environment is usually more critical than with 
traditional TP links. 

Which are the possible backup scenarios?· 

For each backup scenario, does it imply manual intervention or can a 
backup gateway solution be activated in a fully automated way? 

7.2.6.2 Functional Comparison 
A functional comparison between the previously discussed SNA host gateways 
is summarized in Figure 92. 

9370 3720 3725 3174 
3745 

Local y y y y 
Remote y y y y 

BNN traffic y y y y 
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** VTAM views Downstream PUs as Local SNA PUs for 3174-01L, 
and as Multi-dropped SOLe PUs for 3174-xlR or 3174-x2R. 

Figure 92. SNA Gateways - Functional Comparison 
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The 3720, 3725, 3745 and 3174-1L devices attach to a System/370 host on a 
channel. The 9370, 37XX, 3174-x1R and 3174-x2R can be attached over a 
remote link to connect a remote LAN. 



The 37XX NCPs provide full networking capability with multi-link Transmission 
Groups (TG) and multiple TGs. The INN capability over an IBM Token-Ring 
Network however, supports only single link TGs. 

The 9370 uses integrated communications adapters to provide single link and 
single TG capabilities. 

All devices use standard Token-Ring cables to attach to a multistation access 
unit. 

Note that a small remote LAN can also be connected via a PC gateway for 
3270-type connections. 

Alternatively, a small remote LAN can be connected to another LAN via a 
remote bridge through the IBM Token-Ring Network Bridge Program V2.1. 

Because NCP NTRI downstream devices look like switched link attachments, 
only the maximum number of concurrently active devices must be generated 
into the NCP. The actual devke definitions can be created "dynamically" by 
adding a switched major node to VTAM, and activating the device. 

The 3174-01 L performs mapping at the PU level so that attachments look like 
local VT AM devices. Thus device definition must be provided for the SCP 
(IOGEN), for VTAM (LOCAL definitions), and for the 3174 (customization). The 
3174-x1R or 3174-x2R devices look like multi-dropped SNA PU T2.0 devices. 

7.2.6.3 Gateway Positioning 
Host Gateway Positioning 

9370 The 9370 TOken-Ring support is applicable to small Token-Ring 
LANs. Each 9370 Token-Ring Subsystem attaches up to 64 SNA 
PUs. The 9370 supports multiple Token-Ring Networks and 
provides local processing capability. 

3720 The small communications controller provides good network 
support for small, remote TOken-Ring LANs. NCP provides full INN 
support to the System/370 host. As a communications controller, 
the 3720 provides access to multiple network resources. It has 
limited traffic throughput capability in comparison with the larger 
3725 or 3745 communication controllers. 

3725 and 3745 These SNA host gateway solutions provide the best support for 
large Token-Ring LANs. They also allow automated backup 
scenarios for high availability. 

3174-1L 

When using a NCP for both token-ring LAN and communication link 
support, relative performance should be evaluated. 

The first TIC added to a 3725 may require installation of a Line 
Attachment Base - Type C. The 3725 mayor may not require the 
addition of a 3726 to support a Token-Ring Subsystem. These 
costs, if required should be included for cost comparisons with 
other gateways. 

The local 3174 Control Unit provides the best support for small to 
medium-sized local Token-Ring LANs. Only one Token-Ring 
adapter is supported. A 3174 host gateway attaches up to 140 PUs 
and has minimal software requirements. From a throughput point 
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of view, the local 3174 host gateway features the one of the best 
local throughput capabilities. 

3114-x1R, 3174-x2R capacity of the communication link, plus the overhead of 
polling of The throughput of this remote host gateway is limited by 
the capacity of the communication link, plus the overhead of 
polling of DSPUs. In particular, a point-to-point host link should be 
provided, rather than a multi-drop link. Whenever possible, the 
remote 3174 should be connected over a 56 Kbps or 64 Kbps link 
to the NCP. 

Remote NCP Host Gateway versus Remote Bridge: The remote bridge, 
implemented by the IBM Token-Ring Network Bridge Program V2.1 and 
described in section "IBM Token-Ring Network Bridges" on page 165, may be 
considered as an alternative to a remote NCP host gateway, typically a remote 
3720. 

A functional comparison of these two remote LAN connectivity approaches is 
presented in Figure 93 on page 205. 
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NCPs LANs 
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3) Host Gateway Yes No 
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7) Network Management NetView - LAN Manager + 
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SN1, Routing) 
TCP/IP, SNA, TCP II P, 

OS1) Netbios 

Figure 93. Remote NTRI versus Remote Bridge 

Some design issues that must be considered when comparing a remote NCP 
LAN gateway versus a remote bridge are discussed below. 

The total connectivity requirement for a given location may be limited to the 
LAN environment only, or include additional devices,· multi-drop links, switched 
links or X.25 link access. 

Another comparison factor is throughput between a System/370 Host and the 
remote LAN using either of these two connectivity methods. Such traffic 
characteristics as large frame sizes, or need for flow control may affect 
throughput, particularly at link speeds below 56 Kbps. 

Hardware costs should include such attachment costs as adapters. The NCP 
NTRI option implies separate TICs for INN and BNN traffic. The remote bridge 
will require two Personal System/2 devices, each with a TP communications 
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adapter card as described in the hardware requirements of the IBM TOken-Ring 
Network Bridge Program V2.1. The single leased link and data set costs will be 
equivalent. 

Protocol support in each environment must be matched against actual and 
future connectivity requirements between the host and the remote LAN stations. 
Host traffic requirements should be compared with the need for peer-to-peer 
communications in the total multi-segment local area network. 

Additional selection criteria are availability, recoverability and degree of 
network management provided by each environment. 



7.3 3174-03R and -53R Token-Ring Connectivity 
The 3174 Models 03R and 53R can be attached directly to an IBM Token-Ring 
Network as downstream PUs (OSPU). This means that 3270 terminals can now 
communicate with a System/370 host across the LAN, using one of the 
gateways described in section "Host Gateways" on page 191. 

The 3174-53R is a sixteen-port controller and the 3174-03R is a thirty-two port 
controller. 

7.4 AS/400 LAN Connectivity 
An summary of AS/400 LAN connectivity is illustrated by Figure 94 on 
page 208. It shows three types of connectivity capabilities, each one based on 
OS/400 Advanced Peer-to-Peer Networking (APPN) support. OS/400 is the 
operating system of an AS/400 System. 

• Path (1) refers to high speed peer-to-peer links between two AS/400 
Systems or an AS/400 System and a LAN-attached System/36 (the 
System/36 LAN gateway is not shown). 

• Path (2) presents high speed links between an ASJ400 System and a 
SystemJ370 host gateway. 

• Path (3) illustrates the connection between a LAN workstation (PC or PS/2) 
running the IBM ASJ400 PC Support program and the AS/400 System. 

The 4 Mbps Token-Ring Network shown may also be a multi-segment local area 
network, involving PC Network (Broadband) segments or 16 Mbps Token-Ring 
Network segments. However, some devices, including the AS/400 Systems, 
shown can only be attached to a 4 Mbps Token-Ring Network segment. 

In the future, an AS/400 System may also be equipped with a 16/4 Mbps 
selectable token-ring network attachment, in accordance with a statement of 
direction dated November 15, 1988. 

7. Connectivity 207 



ASj400 ASj400 
System System 

dd-:1: 
1(1) I I : I 

: L _______ J 
: I 

vJork- 4 Mbps : (1) 
station Token-Ring Network : L __ - - Systemj36 

I 
: : . (2) : ,...--

(2) : (2) : : 

I ~ 
: 

I 
: 

I : : 

NTRI Gateway VTAM 
372x,3745 3174 9370 

Figure 94. AS/400 Connectivity 

208 LAN Concepts 

High speed peer-to-peer links between two AS/400 Systems or an AS/400 
System and a LAN-attached System/36 provide the following functions/services: 

• Advanced Peer-to-Peer Networking (APPN) 

AS/400 APPN provides a powerful and convenient way to establish and 
maintain a network of multiple AS/400, System/36 or System/38 systems, 
PCs and other SNA Node Type 2.1 systems. APPN allows the AS/400 user 
to install and keep up to date a complex network of interconnected systems 
without requiring highly skilled systems programmers to generate and 
maintain the network. Configuration and maintenance of the network is 
accomplished by the controlling nodes that make up the network. Systems 
that use DDM, DSPT, SNADS, and APPC can take advantage of APPN 
networks. 

• Advanced Program-to-Program Communications (APPC) 

AS/400 APPC allows a program on one system to communicate with a 
program on a different system so that users can run applications and have 
access to functions that are not available on the local system to which they 
are attached. AS/400 APPCI APPN support is based on SNA LU6.2 and PU 
Type 2.1 and is designed to provide a common session protocol for both 
document interchange and distributed data processing. 

• Display Station Pass-Thru (DSPT) 

DSPT allows a user attached to an AS/400 or Sytem/3x to be connected to a 
remote AS/400 or Syste~/3x, to sign on to that system and execute 
applications or perform network management functions as if locally 
connected. 

• Distributed Data Management (DDM) 

DDM allows application programs on an AS/400 to access files on a remote 
AS/400, System/3x or CICS/VS system and process those files as if they 
were on the same AS/400 where the application is running. 

: 



• SNA Distribution Services (SNADS) 

AS/400 SNADS provides for the exchange of documents, messages, files, 
and objects with other AS/400, System/3x, Workstations, System/370s and 
other systems supporting SNADS. SNADS provides the communications 
support for sending documents etc., to destinations located on the same or 
other systems in a network. 

• File Transfer Support 

AS/400 user is able to access the file transfer subroutine that will allow his 
application programs to exchange data files and/or library members with 
another AS/400 System or System/36. 

High-speed links over a Token-Ring Network between an AS/400 System and a 
System/370 host gateway provide the following communications support: 

• SNA Upline Facility (SNUF) 

The SNA Upline Facility provides distributed data processing support to 
AS/400 users who want to communicate through SNA with a remote 
System/370 host running either CICS or IMS/VS. 

• Distributed Systems Node Executive (DSNX) 

AS/400 DSNX provides for the receipt of programs, screen formats, 
procedures, and data files sent from NetView/DM running in a System/370. 
AS/400 DSNX also supports redistribution of programs, or data received 
from a System/370 to another AS/400, System/3x, or workstation. 

• Distributed Host Command Facility (DHCF) 

DHCF allows an AS/400 to appear as a host system for terminals attached 
to a System/370. A System/370 user may sign on to an AS/400 and perform 
network management functions as well as run AS/400 applications as if 
operating at an AS/400 workstation. 

• OS/400 SNA 3270 Device Emulation (3270 DE) 

OS/400 SNA device emulation enables an AS/400 user to communicate with 
application programs on a System/370 host without major changes to the 
host application program. In this way the AS/400 System can be connected 
into an existing SNA 3270 network. The AS/400 will appear as a 3274 or 
3174 Control Unit with attached display stations and printers. 

ISM AS/400 PC Support will be functionally discussed in "AS/400 PC LAN 
Support" on page 244. Figure 95 on page 210 presents an overview of all 
communications capabilities between an AS/400 System and a PC or PS/2 
running theiSM AS/400 PC Support. 
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Figure 95. AS/400 PC Support Connectivity 

7.5 Series/1 LAN Connectivity 
The Series/1 Token-Ring attachment and the hardware and software 
requirements are presented in "IBM Token-Ring Network" on page 85. 

The software interface between the IBM Token-Ring Network attachment 
hardware components and the EDX V6.1 operating system is provided by the 
IBM Series/1 EDX Token-Ring Interface Program (S719-EAC) program offering. 

7.5.1.1 EDX Token-Ring Interface Program 

210 LAN Concepts 

The EDX Token-Ring Interface Program offers two interfaces to: 

1. Advanced Program to Program Communication (APPC) interface. 

2. Primary System Network Architecture (SNA) interface. 

Figure 96 on page 212 illustrates the different connectivity options offered by 
these interfaces. The reference numbers in the diagram are explained below. 

,. 
(1) A Series/1 running the EDX Token-Ring Interface Program allows a Series/1 
APPC application to communicate over the LAN with: 

• Another Series/1 APPC application executing under EDX V6.1. 



• A 9370 APPC application running under ACF/VT AM V3.2. 

• An AS/400 APPC application executing under OS/400. 

• A PC or PS/2 workstation APPC application operating under IBM PC/DOS 
3.3 or 4.0 or Operating System/2 Extended Edition V1.1. 

(2) The Series/1 Primary SNA interface supports: 

• A terminal, connected to a LAN-attached 3174-x3R DSPU to communicate 
over the LAN with a System/370 host application, using the Series/1 as a 
passthrough device. 

• A LAN attached PC or PS/2 workstation, running IBM 3270 Workstation 
Program V1.1 under IBM PC/DOS 3.3 or 4.0 or running Operating System/2 
Extended Edition V1.1 3270 Terminal Emulation, to communicate over the 
LAN with a System/370 host application, using the Series/1 as a 
passthroug h device. 

(3) A Series/1 running the EDX Token-Ring Interface Program allows a Series/1 
primary SNA interface application to communicate over the LAN with: 

• Another Series/1 primary SNA interface application. 

• A PC or PS/2 workstation running IBM 3270 Workstation Program V1.1 
under IBM PC/DOS 3.3 or 4.0 or running Operating System/2 Extended 
Edition V1.1 3270 Terminal EmUlation. 

The Series/1 EDX Token-Ring Interface Program provides application 
programming interfaces which may be used to develop APPC or primary SNA 
application programs that execute on the Series/1 processor under control of 
EDX V6.1. 
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7.6 PC-to-PC Communications 
Workstations, PCs or PS/2's attached to the LAN can communicate with one 
another in different ways according to the supporting LAN application 
programs. A given workstation can be running IBM PC/DOS 3.3 or 4.0 or 
Operating System/2 Extended Edition V1.1. LAN support for PCs or PS/2's is 
supplied under both operating environments. 

7.6.1 PC LAN Program 

7.6.2 APPC 

If the IBM PC LAN Program is used, intelligent workstations on the LAN can be 
defined as printer or file servers. Both the server and the workstation need the 
PC LAN Program. PC LAN Program V1.2 provides basic server/requester 
function with very limited system administration capabilities. PC LAN Program 
1.3 provides Base Services offering equivalent function to that provided by PC 
LAN Program 1.2, and Extended Services providing additional server/requester 
environment management. PC LAN 1.3 Extended Services is part of the 
migration path from PC LAN Program, operating under IBM PC/DOS 3.3 or 4.0, 
to Operating Systeml2 Extended Edition V1.1. 

An APPC application running in one PC can communicate with an APPC 
application in another PC on the LAN via LU 6.2 program-to-program 
communication protocols. 

In a PC/DOS environment, this interface is offered by the APPC/PC program 
running on top of the IEEE 802.2 LLC Interface provided by the IBM LAN Support 
Program V1.10. 

In an Operating System/2 Extended Edition V1.1 environment, APPC support 
and the APPC programming interface are an integral part of the Operating 
Systeml2 Extended Edition V1.1 Communications Manager. 

7.6.3 LAN Office Capabilities 
Basic office functions can be provided in a LAN environment between PCs 
and/or PS/2's executing Personal Services/PC software. 

Personal Services/PC offers peer-to-peer communication between LAN 
workstations, connection from a LAN-attached workstation to a DISOS5/370 
office system via a host gateway, and connection from a LAN workstation to a 
Series/1 used as an office systems server. 

7.6.4 OS/2 Extended Edition and OS/2 LAN Server 
A flexible server/requester structure, such as that offered by the PC LAN 
Program in an IBM PC/DOS 3.3 or 4.0 environment, is also provided in an 
Operating System/2 Extended Edition V1.1 environment. Like the PC LAN 
Program, multiple, non-dedicated servers may be defined on the LAN. The 
requester station has a single system image, (that is, the user is not aware of 
the fact he is accessing remote resources instead of files residing in his own 
workstation or a locally attached printer). 

The product packaging of Operating System/2 Extended Edition V1.1 is 
significantly different. User stations, now called requesters, require only 
Operating System/2 Extended Edition V1.1 as the LAN Requester function is an 
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integral part of the operating system. A Server station requires Operating 
System/2 Extended Edition V1.1 and an additional software product, called the 
OS/2 LAN Server program. 

The OS/2 LAN Server product environment provides a migration path for IBM 
PC/DOS 3.3 or 4.0 environment to Operating System/2 Extended Edition V1.1. 
These products and some migration considerations will be discussed in section 
"OS/2 EE LAN Server 1.0" on page 240. 



7.7 IBM LAN Connectivity 
This section summarizes the connectivity options for the three IBM LAN 
offerings. 

7.7.1 IBM PC Network Baseband Connectivity 
Figure 97 on page 215 shows the connectivity options for the IBM PC Network 
Baseband. 
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7.7.1.1 System/370 Host Attachment 
The IBM PC Network Baseband can be connected to a System/370 host system 
by the following gateway product configurations: 

• PC gateway coax-attached to a 3174, or 3274 Terminal Controller. 
• PC gateway SOLC attached to a 3720, 3725 or 3745 Communications 

Controller. 
• PC gateway coax-attached to the 9370 Workstation Adapter. 
• PC gateway link-attached to the 9370 Teleprocessing Subsystem. 

By using a 3270 gateway, PC workstations on the network can use the IBM PC 
3270 Emulation Program V3 to logon to the host system as a 3270 terminal, 
execute host-based applications, transfer files, and use the host office system: 

APPC communication can be established between an application on the LAN 
and a CICS APPC application (see "Base Programming Interfaces" on 
page 128). 

Office applications on the PC can communicate with the host office system (see 
"Office Support" on page 247). 

7.7.1.2 System/36, System/38 Attachment 
A PC running the IBM PC 3270 Emulation Program V2 or IBM PC 3270 Emulation 
Program V3 can be used as a gateway for a remote System/36 or System/38 
(see "3270 Emulation" on page 181). 

7.7.1.2 ~~synchronous Communications Server 
Figure 97 shows an asynchronous communications server attached to a PABX. 
LAN workstations could pass through the PABX to an external information data 
base, an ASCII host, or a public switched network. (See "Non-SNA 
Communication Gateways" on page 185.) 

7.7.1.4 PC-to-PC Communication 
See section" PC-to-PC Communications" on page 213. 

7.7.2 IBM PC Network (Broadband) Conn~ctivity 
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Figure 98 on page 217 shows the device connectivity for the IBM PC Network 
(Broadband). 
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Figure 98. IBM PC Network (Broadband) Connectivity 

7.7.2.1 System/370 Host Attachment 
The IBM PC Network (Broadband) can be connected to a SystemJ370 host by 
the following. gateway configurations: 

• PC gateway attached to a 3174 or 3274 Terminal Controller. 
• PC gateway SDLC attached to a 3720, 3725 or 3745 Communications 

Controller. 
• PC gateway attached to the 9370 Workstation Adapter. 
• PC gateway attached to the 9370 Teleprocessing Subsystem. 
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By using a PC 3270 gateway, PC workstations on the network can use the IBM 
PC 3270 Emulation Program V3 to log on to the host system as a 3270 terminal, 
execute host-based applications, transfer files, and use the host office system. 

APPC communication can be established between an application on the LAN 
and a CICS APPC application (see "Base Programming Interfaces" on 
page 128). 

Office applications on the PC can communicate with the host office system (see 
"Office Support" on page 247). 

When a PC Network Bridge (1) running IBM PC Network Bridge Program is 
interconnecting the PC Network (Broadband) segment with an IBM Token-Ring 
Network, a workstation attached to the PC Network (Broadband) may access a 
System/370 host through a host gateway device (37xx,3174, 9370) directly 
attached to a Token-Ring Network segment (see "Host Gateways" on 
page 191). 

A workstation running IBM 3270 Workstation Program V1.1 (2) may establish its 
3270 Emulation Host sessions via the LAN through a Token-Ring 
Network-attached host gateway (see "3270 Workstation Program" on page 229). 

7.7.2.2 AS/400 Connectivity 
A workstation running AS/400 PC Support may access a Token-R-attached 
AS/400 System over the LAN via a IBM PC Network Bridge Program bridge (see 
"AS/400 LAN Connectivity" on page 207). 

7.7.2.3 Series/1 Connectivity 
The Series/1 can be used as a communications server to many devices or 
systems. 

A PC/Network-attached workstation may access a Token-Ring-attached Series/1 
(running EDX 6.1) via a IBM PC Network Bridge Program bridge. (See "Series/1 
LAN Connectivity" on page 210.) 

The Series/1 may be attached to a PC Network (Broadband) via a PC gateway. 
The PC is channel-attached to the Series/1. It needs the IBM Series/1 to PC 
Channel-Attachment feature and the Series/1-PC Connect Program. The 
Series/1 requires the S/1 PC Connect Program (5719-CN1). 

7.7.2.4 System/36, System/3S Attachment 
A PC running the IBM PC 3270 Emulation Program V2 or IBM PC 3270 Emulation 
Program V3 can be used as a gateway to an SOLC-attached System/36 or 
System/38 (see "PC Gateways" on page 181). 

7.7.2.5 Asynchronous Communications Server 
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Figure 98 shows asynchronous communication via a workstation attached to a 
PABX (see "Non-SNA Communication Gateways" on page 185). 



7.7.2.6 PC-to-PC Communica'tion 
When the PC Network Bridge is installed, LAN-attached workstations running 
PC LAN Program (1.2 or 1.3), Operating System/2 Extended Edition V1.1 with or 
without OS/2 LAN Server, Personal Services/PC or APPC applications can 
communicate as described in section "PC-to-PC Communications" on page 213, 
independent of the type of the LAN segment to which they are attached (PC 
Network (Broadband), IBM Token-Ring Network 4 or 16 Mbps). 

7.7.3 IBM Token-Ring Network Connectivity 
As illustrated in Figure 99 on page 220, the IBM Token-Ring Network supports 
a wide variety of devices directly connected to the LAN. 

7.7.3.1 System/370 Host Attachment 
An IBM Token-Ring Network can be connected to a System/370 host using the 
following gateways: 

• Host gateways (see "Host Gateways" on page 191): 

3720, 3725, 3745 direct attachment (local or remote) 
3174 gateway (local or remote) 
9370 direct attachment 

• PC gateways (see "3270 Emulation" on page 181): 

Coax attached to a 3174 or 3274 (OFT mode) 
SOLC attached to a 3720, 3725 or 3745 
Attached to the 9370 Workstation Adapter 
Attached to the 9370 Teleprocessing Subsystem. 

Using a PC 3270 gateway, PC workstations on the network can use the IBM PC 
3270 Emulation Program V3 to log on to the host system as a 3270 terminal, 
execute host-based applications, transfer files, and use the host office system. 

APPC communication can be established between an application on the LAN 
and a CICS APPC application (see "Base Programming Interfaces" on 
page 128). 

Office applications on the PC can communicate with the host office system (see 
"Office Support" on page 247). 

Using a host gateway device, directly attached to the Token-Ring Network, a 
LAN workstation running IBM PC 3270 Emulation Program V3 configured for 
stand-alone emulation via the Token-Ring, can access a System/370 host 
system. 

Terminals connected to a LAN-attached 3174 OSPU can log on to a System/370 
host system via a logical link control session between the DSPU and a host 
gateway device (see "3174-03R and -53R Token-Ring Connectivity" on 
page 207). A workstation running IBM 3270 Workstation Program V1.1 may 
establish its 3270 Emulation host sessions via the LAN through a Token-Ring 
Network-attached host gateway. (See "3270 Workstation Program" on 
page 229.) 
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7.7.3.2 9370 IBM Token-Ring Adapter 
In addition to attaching to the IBM Token-Ring Network as an SNA host 
gateway, the 9370 Token-Ring Subsystem also supports TCP/IP communication 
between 9370's over the LAN and with a LAN workstation running PC TCP/IP. 
In a non-SNA environment, TSAF, as part of VM/SP Release 5, also provides 
connectivity over the LAN between 9370's (see the 9370 Token-Ring Subsystem 
section in chapter "IBM Token-Ring Network" on page 85). 

7.7.3.3 3174 03R, 53R Token-Ring Attachment 
The 3174 models 03R and 53R can be attached directly to the Token-Ring 
Network as DSPUs. This connectivity option is described in "3174-03R and -53R 
Token-Ring Connectivity" on page 207. 

7.7.3.4 AS/400 Connectivity 
A workstation running AS/400 PC Support may access an IBM Token-Ring 
attached AS/400 System via the LAN. In addition, an AS/400 system may 
communicate with another LAN-attached AS/400 or System/36, or with a 
System/370 host gateway attached to the Token-Ring Network (see "AS/400 
LAN Connectivity" on page 207). 

7.7.3.5 System/36 Token-'Ring Attachment 
The physical attachment of a System/36 to an IBM Token-Ring Network is 
described in "System/36 Token-Ring Attachment" on page 184. 

The System/36 attached to the LAN can communicate via the network with 
System/370 hosts, other System/36s, and PCs attached to the network. 

System/370 connectivity can either be 3270 Emulation, remote job entry (RJE), 
APPC communication with a CICS application, or an office systems connection. 

The System/36 can communicate with another System/36 or AS/400 on the LAN, 
or any S/3x or AS/400 connected in a APPN network. This communication 
includes display station passthrough, APPC, and Data Distribution Management 
(DDM). 

APPC applications on the System/36 can communicate with APPC applications 
that reside on pes attached to the LAN. 

A PC running IBM PC 3270 Emulation Program V3 can be used as a gateway to 
an SDLC-attached System/36 or System/38. 

PC workstations can log on in 5250 emulation mode to the System/36 to use 
System/36 applications such as System/36 Office - Personal Servers/36, or 
communication subsystems. The Enhanced 5250 Emulation Program is required 
in the PC, and System/36 PC Support/36 with the workstation feature is required 
on the System/36. The workstation support feature can support five concurrent 
terminal sessions, and one printer session. 

7.7.3.6 Series/1 Connectivity 
A workstation may access applications running under EDX 6.1 in a 
Token-Ring-at,tached Series/1 (see "Series/1 LAN Connectivity" on page 210). 
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The TOken-Ring-attached Series/1 supports communication with another 
Token-Ring-attached Series/1, with a Token-Ring-attached 9370, a 3174 gateway 
and a Token-Ring-attached AS/400 System. 

The Series/1 may also be attached to the LAN via a PC gateway. The PC is 
channel-attached to the Series/1. It needs the IBM Series/1 to PC 
Channel-Attachment feature and the Series/1-PC Connect Program. The 
Series/1 requires the S/1 PC Connect Program (5719-CN1). 

7.7.3.7 Asynchronous Communications Server 
Figure 99 shows an ASCII host attached to an Asynchronous Communication 
Server (see "Non-SNA Communication Gateways" on page 185). 

7.7.3.8 PC-to-PC Communication 
Via bridges, LAN-attached workstations running PC LAN Program (1.2 or 1.3), 
Operating System/2 Extended Edition V1.1 with or without OS/2 LAN Server, 
Personal Services/PC or APPC applications can communicate as described in 
section "PC-to-PC Communications" on page 213, regardless of the type of LAN 
segment to which they are attached. 

7.7.3.9 Bridges and Management 
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The IBM Token-Ring Network Bridge Program V2.0 and IBM Token-Ring 
Network Bridge Program V2.1, interconnect IBM Token-Ring Network segments, 
either as normal bridges, or as remote bridges. The Token-Ring 
interconnection solutions apply to 4 Mbps IBM Token-Ring Network segments 
as well as 16 Mbps IBM Token-Ring Network segments. In addition, the IBM PC 
Network Bridge Program provides the capability to interconnect a 4 Mbps or 16 
Mbps Token-Ring segment with a PC Network (Broadband) segment (see 
section "IBM LAN Bridges" on page 163). 

The final user perception of such a complex multi-segment, multi-protocol LAN 
environment is one of a single LAN, providing connectivity to all other 
LAN-attached devices, including gateways and mid-range systems. 

As explained in "LAN Management and Recovery" on page 253, the entire 
multi-segment LAN may be managed by a single LAN Manager station running 
IBM LAN Manager V2.0. This LAN management mayor may not be integrated 
in central site network management. 



7.8 IBM 8232 LAN Channel Station Connectivity 
The IBM 8232 LAN Channel Station and its various control programs, provide 
connection and data transfer services between LAN devices and non-SNA hosts 
via a System/370 channel. 

The different connectivity options may be divided into three categories 
according to the supported communications environment: 

1. TCP/IP Network 

2. VM/Pass-Through PVME 

3. MAP 2.1 Network. 

Figure 100 shows various 8232 connectivity options. 
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Figure 100. 8232 Connectivity Options 
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7.8.1 8232 Connectivity in a TCP/IP Environment 
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The 8232 LAN Channel Station offers non-SNA connectivity in a TCP/IP network 
for stations attached to IBM Token-Ring Network, IBM PC Network or EtherneP1 
local area networks. 

Hardware and software requirements to support TCP/IP via an 8232 are 
described in Figure 46 on page 109. 

The LAN Support Program in the 8232 LAN Channel Station is only required 
when IBM Token-Ring Network or IBM PC Network adapters are installed (one 
to four adapters in total). Support for the Ethernet adapter is included in the 
control program of the 8232 LAN Channel Station (IBM 8232 LAN Channel 
Support Program). 

The Transmission Control Protocol/Internet Protocol as a non-proprietary 
protocol set, is widely used to establish a communications network between 
dissimilar data processing systems. 

TCP/IP may be supported in non-SNA mainframes by AIX/370. For host 
connection the following software may be considered for use in a PC or PS/2 
attached to the LAN: 

• AIX PS/2 TCP/IP which provides host file transfer, electronic message 
switching, and access to remote servers. 

• AIX PS/2 Workstation Host Interface Program which is supported on PS/2 
Models 70 or 80. It supports 3270 datastream host interaction and high­
speed host file transfer. 

The RT/PC has its own operating system, AIX RT/PC, that includes TCP/IP 
support for access to host and other Unix-type systems. 

7.8.2 8232 Connectivity in a PVM Environment 
The 8232 LAN Channel Station offers non-SNA 3270 connectivity via a 
VM/Pass-Through PVME program offering for stations attached to IBM 
Token-Ring Network, IBM PC Network or Ethernet local area networks. 

Hardware and software requirements to support this offering are described in 
Figure 47 on page 109. The LAN Support Program in the 8232 LAN Channel 
Station is only required when IBM Token-Ring Network or IBM PC Network 
adapters are installed (one to four adapters in total). Support for the Ethernet 31 
adapter is included in the control program of the 8232 LAN Channel Station 
(IBM VM/Pass-Through PC Connect Facility - 8232 Communications Program 
1.0). 

The IBM VM/Pass-Through PC Connect Facility enables connection of an IBM 
(non-SNA) System/370 architecture mainframe to IBM Token-Ring Network, IBM 
PC Network or Ethernet local area networks as server machines. These 
servers, as they are implemented in large mainframes, may provide 
considerable disk, print and computing resources tn the LAN stations. 

This facility may also provide non-SNA 3270 workstation emulation via IBM 
VM/Pass-Through from a LAN workstation running IN/PCS. 

31 Ethernet is a trademark of the Xerox Corporation. 
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7.8.3 8232 Connectivity in a MAP Environment 
MAP 2.1 industrial LAN connection requirements are discussed in "IBM and 
Industrial LAN" on page 121, where Figure 54 on page 123 summarizes the 
supporting software requirements. 

Only one MAP 2.1 LAN adapter, for example, an INI MP-500 MAP Interface 
Adapter 32, may be installed in a 8232-001, or a maximum of two in a 8232-002, 
because each adapter requires two adapter slot positions. 

32 Industrial Networking Inc. (INI) is a joint venture between Ungermann-Bass and General Electric, providing 
communications products for the manufacturing environment, including MAP 2.1 implementations. 
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8. LAN Connectivity Applications 

8.1 System/370 Host Main Frame Interactive 

8.1.1 PC 3270 Emulation Program 
The IBM PC 3270 Emulation Program software provides 3270 emulation to 
intelligent workstations, PCs or PS/2's. IBM PC 3270 Emulation Program y3 is 
discussed in this document, because it is the only version available providing 
support for both network stations and LAN-attached attached host gateways 
(see section "Host Gateways" on page 191). 

IBM PC 3270 Emulation Program V3 operates with IBM PC/DOS 3.3 or 4.0 and 
requires the IBM LAN Support Program V1.10 to support of the workstation's 
LAN adapter. 

8.1.1.1 IBM PC 3270 Emulation Program V3 functional overview 
IBM PC 3270 Emulation Program V3 provides LU 2 (display session), LU 1 and 
LU 3 (printer session) support for a PC or Personal System/2. 

Support for 3270 data stream and extended emuiation functions (such as file 
transfer) is the same for all IBM PC 3270 Emulation Program configurations. 

The IBM PC 3270 Emulation Program provides a subset of 3270 hardware 
control functions as for each configuration as follows: 

• A PC gateway configuration provides a subset of 3274-51C controller 
functions (basic PU 2.0 support) for connected network stations (LUs). Up to 
thirty-two network stations are supported by the gateway function. 

• A network station configuration provides support equivalent to 3278-2 or 
3279-2 display stations (basic LU 2 support with one session per stations) 
and/or 3287 emulation (LU 1 or LU 3 - one per station, printer or disk). The 
display session emulation does not support Programmed Symbols or Vector 
Graphics data streams. IBM PC 3270 Emulation Program only supports the 
base 3270 datastream, with the exception of file transfer support. A 
workstation configured as a network station requires PC gateway station 
services to access a System/370 host. 

• A PC gateway plus network station configuration which combines the 
capabilities of the gateway and one network station configuration. Up to 
thirty-two 33 network stations are supported by the gateway function, 
including the network station with the gateway itself. 

• A standalone station configuration which provides PU capabilities for its 
own network function, enabling it to operate without a gateway station. It 
does not support additional network stations. 

33 DFT host connection to a 3174 only supports up to 5 network stations. 
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Depending upon the memory requirements of a given configuration, a 
concurrent PC DOS application can be executed in the foreground while the 
3270 emulation function is active in the background. A "hot key" enables a user 
to switch from one application to the other. PC DOS is a single-task operating 
system, using a time-slicing algorithm to share resources between foreground 
and background programs. When a concurrent PC DOS application is brought 
into the foreground, the ,IBM PC 3270 Emulation Program application will ·be 
suspended in background. In a gateway configuration, both memory availability 
and possible impact on network station performance must be considered when 
planning to run another PC DOS application concurrently. 

8.1.1.2 Standalone Configuration 
The standalone configuration of IBM PC 3270 Emulation Program V3 supports 
various communication attachments: 

• 3720, 3725 or 3745 via a teleprocessing (TP) line. This requires either a: 

- SDLC Adapter card (Family 1 devices) 
- PS/2 Multi-Protocol Adapter (Family 2 devices). 

• 3274 or 3174 via coax (OFT mode). This requires either a: 

- 3278/79 Emulation Adapter (Family 1 devices) 
- 3270 Connection Adapter (Family 2 devices) 

• SNA host gateway via a Token-Ring network. This requires one of: 

An appropriate token-ring adapter depending on the workstation 
hardware (Family 1 or 2) and token-ring network transmission speed. 
An appropriate PC Network (Broadband) adapter depending on the 
workstation when the PC Network (Broadband) segment is 
interconnected with an IBM Token-Ring Network segment via a PC 
Network Bridge. 
The Netbios support and interface module of IBM LAN Support Program 
V1.10 (DXMTOMOD.SYS) is not required since the standalone station 
uses an an IEEE 802.2 logical link control session to communicate with 
the host gateway. 

8.1.1.3 Network Station Configuration 
The PC or Personal System/2 may be attached to any IBM LAN. A network 
station requires a PC gateway on the LAN, with which it will communicate using 
a Netbios session. The session is established based on a match between the 
Netbios name configured in the network station and an entry in a gateway 
station identifying the Netbios names of all the network stations it will support. 
See section "Base Programming Interfaces" on page 128 for more information 
on the Netbios protocol and interface. 

With this configuration, IBM PC 3270 Emulation Program requires the Netbios 
module of the IBM LAN Support Program V1.10. 

8.1.1.4 Gateway or Gateway with Network Station Configurations. 
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The gateway configuration provides System/370 host connections for up to: 

• 32 sessions if SDLC-attached over a TP line to a Communications 
Controller. 

• 5 sessions if coax-attached in OFT mode to a 3174 Control Unit. 

• 32 sessions if communicating over the LAN with an SNA host gateway. 



The adapter requirements are similar to those described for the standalone 
config u ration. 

The PC or Personal System/2 may be attached to any IBM LAN. The Netbios 
module of the IBM LAN Support Program V1.10 is required in gateway and 
network station configured systems and uses a Netbios session via service 
access point (SAP) X'F4' to communicate between the gateway and network 
and network station. A gateway or standalone station communicates over the 
LAN with a SNA host gateway over an IEEE 802.2 LLC link via SAP X'04' (SNA 
SAP). 

The number of PC gateway or standalone stations on a LAN is not restricted, 
and different host attachments may be defined in individual gateways or 
standalone stations. 

8.1.1.5 Memory Requirements 
Figure 101 lists the memory requirements for IBM PC 3270 Emulation Program 
V3, to support the base configurations and additional functions provided by the 
product when explicitly requested during configuration. The figures exclude 
IBM PC/DOS 3.3 or 4.0 and IBM LAN Support Program V1.10 memory 
requirements. 

Base memory requirements 

Standalone 161 Kbytes 
Network Station 155 Kbytes 
Gateway 195 Kbytes 
Gateway t Network Station 223 Kbytes 

Add it i ona 1 funct ion 

OFT attachment 5 Kbytes 
Alternate task 11 Kbytes 
Keyboard remap 2 Kbytes 
Printer emulation 11 Kbytes 
File transfer 18 Kbytes 
PS API Interface 8 Kbytes 
ECF SRPI Interface 30 Kbytes 

Figure 101. IBM PC 3270 Emulation Program V3 Memory Requirements 

8.1.2 3270 Workstation Program 
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8.1.2.1 Functional Overview 
The IBM 3270 Workstation Program provides 3270 function for a PC or PS/2 
workstation equivalent to the former 3270-PC workstation control program. In 
summary, the IBM 3270 Workstation Program provides multi-3270 host session 
and multi-DOS capabilities in an IBM PC/DOS 3.3 or 4.0 environment: 

• Up to four concurrent host sessions, including support for extended 
datastream and a range of screen sizes. 

• Up to six concurrent PC/DOS sessions, providing a multi-tasking 
appearance of the workstation. 

• Up to two Notepad sessions (24 x 80 characters). 

• Support of the Extended Memory Addressing Adapter (XMA), providing 
about 2.25 Mbytes memory under control of the IBM 3270 Workstation 
Program. 

• The IBM 3270 Workstation Program does not support printer emulation; it 
provides only LU 2 capability. 

The IBM 3270 Workstation Program provides a range of workstation control 
functions, allowing a user to define window parameters for each host or DOS 
session and to establish screen profiles describing up to ten different working 
environments. In addition, a IBM 3270 Workstation Program user is provided 
with a number of powerful tools, including session to session (presentation 
space to presentation space) copy and keystroke recording. IBM 3270 
Workstation Program also contains an application programming interface, 
called HLLAPI. 

8.1.2.2 System/370 Host Communications Support 
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Host communications support is dependent upon the version of software (IBM 
3270 Workstation Program V1.0 or IBM 3270 Workstation Program V1.1). 

IBM 3270 Workstation Program V1.0 requires a 3278/79 Emulation Adapter 
(Family 1) or a 3270 Connection Adapter (Family 2), coax-attached in OFT mode 
to a 3174 or 3274 Control Unit. 

In addition, IBM 3270 Workstation Program V1.1 may establish the 3270 
emulation session over the Token-Ring via an SNA host gateway. In this case, 
an IEEE 802.2 LLC link is established between the LAN-attached workstation and 
a host gateway using SNA service access points. Concurrently, the workstation 
may communicating with other LAN Stations through a different service access 
point. 

Note that a workstation running IBM 3270 Workstation Program V1.0 may also 
be LAN attached, but but the LAN attachment can only serve the PC/DOS 
sessions. The host sessions require a separate (3270 emulation) 
communications adapter. 

When operating the PC LAN Program (see "IBM PC LAN Program V1.2" on 
page 235) in a PC DOS session, several restrictions apply with respect to PC 
LAN Program functions that can be enabled. 

The IBM 3270 Workstation Program does not provide a PC gateway capability, 
nor can it make use of a PC gateway implemented by the IBM PC 3270 
Emulation Program to satisfy the 3270 emulation requirements. 



Because of the high memory requirements of the IBM 3270 Workstation 
Program control code and the multi-DOS capability, use of the XMA Adapter is 
strongly recommended to relieve PC DOS memory constraint. 

8.1.3 Enhanced Connectivity Facility 

t'Jorkstati on 

IBM Enhanced Connectivity Facility (ECF) offerings are a set of products that 
enable programs to be written to access resources located in remote locations. 
The programs use a simple call/return interface that is independent of any 
network communication method and does not require knowledge of the location 
of the resources or the environment. 

The interface is called the Server-Requester Programming Interface (SRPI). 
SRPI is a application interface over which requests and replies are passed 
using a Connectivity Programming Request Block (CPRB). 

Application programs that request services using the SRPI are called 
"requesters". Requesters build a request in the form of a CPRB and pass it 
through the SRPI using a standard programming language subroutine call. The 
request CPRB is received by a PC program called a "router", which directs the 
request over the communications link to a host system where it is received by a 
host router. 

The host router in turn transfers the request CPRB across the host SRPI to a 
server application. The server processes the request and sends a reply to the 
requester in a CPRB via the host SRPI/router to the PC router/SRPI. 

The reply is received by the requester as a return from the subroutine call that 
initiated the request. Figure 102 illustrates the process. 

Host 

Requester/Server Agent Requester/Server Agent 

CPRB CPRB 
- --SRPI--- -

Router 
---------

CPRB CPRB 
r-- ---SRPI-- -

Router 
---------

Communication Subsystem Communication Subsystem 
1-'---

1- Request -- 1 
~ Reply 

Figure 102. ECF Layers and Interfaces 
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8.1.3.1 Server-Requester Programming Interface 
The SRPI is the programming interface between either the PC requester or host 
server program and the router. The SRPI provides the following potential 
capabilities for requesters: 

• Simple interface to access servers 
• Call/Return Model 
• Communication protocol independence. 

Two functions are defined as partof the SRPI. They are: 

• Send Request 

The send request function initiates a request from a PC requester program. 

• Send Reply 

The send reply function returns a reply from a server program in re::;ponse 
to a request from a PC program. 

8.1.3.2 IBM Requester/Server Products 
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IBM currently has two products that implement the requester or server function 
for System/370 to PC ECF. The products can be used in a LAN or standalone PC 
environment. They are: 

• IBM TSO/E Requesters-Servers (5665-328) - This product provides a server 
agent for MVS/TSO and an Enhanced Connectivity Facility Requesters 
feature for the IBM PC or PS/2. 

• IBM eMS Requesters-Servers (5665-327) - This product p;'o';ides a server 
agent for VM/CMS and an Enhanced Connectivity Facility Requesters 
feature for the IBM PC or PS/2. 

The router component and server-requester programming interface for the PC 
is provided by the IBM PC 3270 Emulation Program V3 in an IBM PC/DOS 3.3 or 
4.0 environment, and by the Operating System/2 Extended Edition V1.1 
Communications Manager in an OS/2 environment. The router component for 
the host is provided by TSO/E for MVS, and VM/SP for VM. 

When the IBM PC requester is used with one of the host servers, the following 
services are provided. These can be invoked on the PC either by using menus, 
or by using DOS or OS/2 commands: 

• Virtual Disk (VDISK) 

A PC user or application can use host disk space as if it were a disk device 
attached to the PC. Data is stored in PC format without translation. 

• Virtual File (VFILE) 

Allows the PC user or an application program to access host files as if they 
were PC files. Any data transformations are done automatically, based on 
user-supplied file definitions. 

• Virtual Print (VPRINT) 

A PC user can print output on a host printer as if it were a PC printer. The 
PC printer data stream is translated to an IBM 1403 or an IBM 3800 Model 1 
printer data stream. 

• Virtual Copy (VCOPY) 



VCOPY provides a powerful means of file transfer between a PC and a host 
system. During the file copying, data may be transferred without translation 
(binary), with translation between ASCII and EBCDIC (text), or with specific 
data transformations as described in a file definition (formatted). 

• Host Data Base Services 

Data can be extracted from DB2 or SQLlDS data bases through an SQL 
query (VSQL), or through a DXT extract request (VDXT). 

• Run Host Command, Procedure or Program (VHOST) 

Enables the PC user or application program to execute programs, 
commands and procedures on the host system and return line-by-line 
results to be shown at the PC or stored in a PC file. 

8.1.3.3 OS/2 EE SRPI Implementation 
The Operating System/2 Extended Edition V1.1 Communications Manager 
provides the send-request function. It also provides a SRPI profile which, in 
conjunction with the server name or alias supplied as a parameter of the 
send-request function, routes the application request to the appropriate host 
session. 

Migration from PC/DOS to OSI2 Extended Edition may require some changes of 
SRPI applications, due to a different operating system interface "to SRPI, and 
some new or obsolete return codes. The CPRB mapping is unchanged and 
requires no changes to SRPI applications. 

8.1.4 OS/2 EE Communications Manager 
The Operating System/2 Extended Edition V1.1 provides OS/2 3270 Terminal 
Emulation as part of the OS/2 Extended Edition Communications Manager. 

This 3270 emulator supports up to five sessions via an SDLC link to an NCP or 
an IEEE 802.2 LLC link over a Token-Ring Network to a SNA host gateway. In 
this case, an appropriate SDLC adapter or LAN adapter is required in the 
workstation. 

In addition it offers up to five extra sessions via an appropriate 3270 emulation 
adapter, coax-attached in OFT mode to a 3174 Control Unit or a 9370 
Workstation Controller. 

Both environments, emulation via SDLC or Token-Ring network and emulation 
in DFT mode via a coax-attachment, can operate at the same time, providing up 
to ten concurrent 3270 emUlation sessions. 

The OS/2 Communications Manager 3270 Terminal Emulation is illustrated in 
Figure 103 on page 234. 
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Figure 103. Operating System/2 Extended Edition V1.1 - 3270 Terminal Emulation Connectivity 

The Communications Manager 3270 Terminal Emulation emulates the following 
displays: 

• 3178 Model 2 

• 3278 Model 2, 3, 4 and 5 

• 3279 Model S2A and S28. 

All base data-stream functions are supported, as are the multiple interactive 
screens, extended attributes (including seven colors and extended highlighting), 
file transfer and emulator keyboard remapping. 

This emulator is fully compatible with OS/2 LAN Server/Requester functions 
executing as another OS/2 task and sharing the same LAN adapter. 
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8.2 LAN Servers 

8.2.1 IBM PC LAN Program V1.2 
The IBM PC LAN Program V1.2 provides resource sharing, server and message 
functions for the IBM TOken-Ring Network, IBM PC Network (Broadband) and 
IBM PC Network Baseband. The program will run on Family 1 and Family 2 
workstations, supporting all currently available LAN adapters. 

Sixty-four workstations are supported per server equipped with a Token-Ring 
Network Adapter, twenty-nine per server equipped with a IBM PC Network 
Adapter. 

8.2.1.1 Modes of Operation 
Two primary modes of operation are provided by the IBM PC LAN Program 
V1.2. The first mode is a redirector that intercepts application program calls for 
disk and printer input/output (liD). The I/O request is then redirected over the 
network to an IBM PC containing a server function. Upon receipt, the redirector 
passes the response to its request back to the application as if it had been 
satisfied locally. 

The second mode is a full-function server that receives and responds to 
network requests for disk and printer I/O. All server mode workstations contain 
the redirector function; but a workstation defined as a redirector mode station 
cannot perform as a server. All server requests run in the background, 
allowing concurrent operation with another application. Attention, however, 
should be paid to the response time for handling redirected liD requests. As 
IBM PC LAN Program V1.2 operates under PC DOS, a single-task operating 
system, time-slicing is used between the server function in background and 
another DOS application executing in foreground. 

The IBM PC LAN Program V1.2 also provides a receiver mode (a redirector with 
the ability to receive and log messages) and messenger mode (a receiver with 
additional more complex message functions, referred to as advanced message 
functions, and a full-screen interface). 

The message function included in the IBM PC LAN Program V1.2 is deSigned for 
ease of use. The user can save a message in a user-specified file, retrieve it, 
and send the message at a later time. The message saved in the file may be 
one entered by the user to send to another user, or it could be one received 
from another user. Messages in the file can be transferred with additional 
information to another network user. 

Network users of the IBM 3270 Workstation Program can access IBM 
System/370 host applications while using the redirector, receiver or messenger 
mode of the IBM PC LAN Program V1.2. They can also perform file transfer and 
redirect files to a LAN file server for storage. 

The IBM PC LAN Program V1.2 contains a set of operator functions, consisting 
of commands and menus, that users may use to manage resource sharing and 
other functions. These include: 

• Configuring the IBM PC LAN Program for each PC's mode of operation. 

• Establishing or deleting a workstation name on the network. 
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• Establishing a file-sharing environment for both server and redirector. 

• Managing the server print queue for shared printers. 

• Communicating with other LAN workstations. 

• Performing data-file transfer operations. 

8.2.1.2 Disk Sharing 
Disk sharing is implemented in the PC Network program for DOS drives or 
directories. Part of the sharing function is to allocate a level of access that will 
be permitted for a resource. For example, you can assign a name to a 
directory, together with a password and an access level of "read only". 

Access to files on a disk drive or directory can be managed on the following 
levels: 

• Read Only 

• Write Only 

• Read/Write/Create/Delete 

• Read/Write 

• Write/Create/Delete. 

PC DOS file locking may prevent concurrent update of the same file. However, 
since the notion of a record does not exist in PC DOS, record locking capability, 
if needed, must be programmed using the IBM PC LAN Program (PC Macro 
Assembler) programming interface and the PC DOS byte-locking mechanism. 

8.2.1.3 Printer Sharing 

8.2.1.4 Security 

Printer output can be directed to a printer attached to another system unit on 
the network. The PC designated to be a print server requires a hard disk for 
print spooling and can share its printer with multiple remote users. 

Security and access rights on the network are provided in the form of a 
password unique to each resource name. An optional password may be 
required to establish a session with another name. 

Control of who has access to a specific resource and the need for a password 
is managed by the owner of the resource and is strictly an administrative 
-function. For example, each disk that is made available to the network for 
sharing may be assigned a password and users who wish to access the disk 
are required to provide the password before using it. 

The IBM PC LAN Program V1.2 does not provide central network administration 
functions or a user logon capabi.lity. 

8.2.1.5 Positioning for Resource Sharing 
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The I/O redirection functions of the PC LAN program support the sharing of 
disks and printers on any IBM LAN environment. The following advantages 
may be gained from resource sharing. 

• Resource Sharing advantages. 



Lower cost per workstation: each workstation does not need to be fully 
configured, for example, with a printer or' hard disk. Only server PCs 
must have a hard disk installed. 

Multiple users can have access to a single shared resource. 

Centralized control of common data can now be achieved through disk 
and file sharing. 

Maintenance of disks and data files can be managed at a single station. 

Printers and printer output can be managed from a single station. 

Application transparency: the I/O redirection function is suitable for 
most PC applications, usually without changes to the program. 

Access control is provided in the form of: 

1. Passwords which can be used to restrict access to resources. 
2. Owner control, as to whether the resource is "read only" or can be 

updated. 

Server functions may be shared in a workstation with other functions or 
may require a dedicated workstation. Print and file servers may be in 
the same or separate PCs. 

• Print Server advantages: 

The management of different classes of printer output can be controlled 
from a single location in a work area. 

Paper handling is reduced by allocation of printers fo" £::->ecific printing 
requirements. 

Multiple printers can be attached to a single server PC. 

The print server can print in a background partition, so that the PC can 
continue to be used for another task or application. 

Most IBM text and graphic printers are supported. 

Plotters are supported. 

IBM LAN PrintManager complements the print server for 3812, and 
provides 3820 Page Printer support where high quality and special 
printing is required. 

• File Server advantages: 

Controlled access to common data, such as a master file. 

Control functions that permit applications to specify a level of sharing 
for each file. 

Concurrent access to data by multiple users with software-enforced 
integrity at the file level. 
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8.3 IBM PC LAN Program V1.3 
The IBM PC LAN Program V1.3 provides two types of services: 

• Base Services, mainly for compatibility/migration from IBM PC LAN 
Program V1.2. 

• Extended Services, providing improved management and usability as well 
as a migration path to an Operating System/2 Extended Edition V1.1 
environment. 

In addition, IBM PC LAN Program V1.3 supports Remote Program Load, that is 
a requester station (or user station in IBM PC LAN Program V1.2 terminology) 
may receive its Initial Program Load data from a remote server on the LAN. 

IBM PC LAN Program V1.3 also has improved performance in comparison with 
IBM PC LAN Program V1.2 when executed with the LAN Support Program V1.02 
or higher. 

8.3.1.1 Extended Services 
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The IBM PC LAN Program V1.3 Extended Services provides enhanced 
management over the server/requester LAN environment through administrator 
services including user, application and workstation administration and 
enhanced security mechanisms . 

. Enhanced usability is achieved through additional user services, including an 
improved menu structure with application selector capability. 

IBM PC LAN Program V1.3 Extended Services provides server, receiver and 
redirector configurations. As compared to IBM PC LAN Program V1.2, IBM PC 
LAN Program V1.3 uses twice as many Netbios sessions as the equivalent IBM 
PC LAN Program V1.2 configuration requires. 

IBM PC LAN Program V1.3 Extended Services provides a single systems image 
to its users. This is achieved through the concept of a domain. A LAN 
environment may be divided into multiple IBM PC LAN Program V1.3 domains. 
One system administrator function is associated with each domain. 

Administrator Services functions may be executed by the system administrator 
from any IBM PC LAN Program V1.3 workstation using a particular IBM PC LAN 
Program V1.3 user name, referred to as the domain controller. This name is 
also the name or identification of the domain. The domain controller is also the 
prime server within the domain. The main administrator services functions are: 

• Define and manage IBM PC LAN Program V1.3 users, including the 
definition of user identifications, associated passwords, access rights, etc. 
This function allows the administrator also to define an application selector 
menu for each user. 

• Define and manage shared printer resources. 

• Define and manage applications, accessible by IBM PC LAN Program V1.3 
users within the domain when authorized by the system administrator. 

• Define and manage file sets required by applications. 



These Administrator Services remove the resource definition task from the IBM 
PC LAN Program user, while providing sUbstantial additional control over the 
distributed processing environment. 

Other Administration Services include: 

• Definition and management of machine identifications. 

• Definition and management of images, describing an IBM PC LAN Program 
V1.3 startup profile for each machine that needs to be remotely IPL'd (these 
machines require appropriate hardware, that is the RIPL feature on an IBM 
TOken-Ring Adapter card). 

• Set system date and time. 

• Perform system shutdown. 

• View and/or print the domain control data base, containing all the 
above-mentioned definitions. 

IBM PC LAN Program V1.3 Extended Services also provides additional or 
enhanced user facilities: 

• Each IBM PC LAN Program V1.3 user may have an individual application 
selector profile. 

• The user's environment may be tailored to reflect specific disk and/or 
printer selection, content of the application selector menu (within the 
authorized set of applications assigned by the domain manager) and 
sign-on password modification. 

In addition, any IBM PC LAN Program V1.3 user may view the network status, 
view the printer status and print queues (even manipulate his own print jobs) 
and query which users are signed-on. 

Users may access a resource shared by a server belonging to another domain 
than the home domain. Such a resource is called an external resource as 
opposed to internal resources, made available by servers within the home 
domain. Sharing and accessing external resources, however, is a function of 
the IBM PC LAN Program V1.3 base services and is out of the control of system 
administration services within the domain controller. 

IBM PC LAN Program V1.3 provides on-line help facilities and a tutorial facility. 

8.3.1.2 Hardware and Software ReqUirements 
The following workstations may be defined as server machines: 

• PS/2 Model 50, 60, 70 or 80, or a PC/AT. 

• 640 Kbytes of memory with a fixed disk and the appropriate LAN adapter. 

• Optionally, the optical disk is supported. 

Any PC or PS/2, which may be equipped with a LAN adapter and has a 
minimum of 512 Kbytes of memory, may be defined as a regular IBM PC LAN 
Program V1.3 workstation. 

All machines have the following software requirements: 

• IBM PC/DOS 3.3 or 4.0 
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• IBM LAN Support Program V1.0 or V1.1 (minimum V1.02 recommended). 

IBM PC LAN Program V1.3 can co-exist with IBM PC LAN Program V1.2 in the 
same LAN environment. Message exchange between IBM PC LAN Program 
V1.2 and IBM PC LAN Program V1.3 machines is possible. The IBM PC LAN 
Program V1.2 Permit command is no longer supported by IBM PC LAN Program 
V1.3. 

8.3.2 OS/2 EE LAN Server 1.0 
The IBM OS/2 LAN Server builds on the IBM PC LAN Program V1.3 functions, 
providing them in an Operating System/2 Extended Edition V1.1 LAN 
environment and taking advantage of OS/2's inherent capabilities. 

It provides resource sharing for disks, printers and serially attached devices, 
plus facilities for defining, controlling and managing access to the LAN 
resources. The IBM OS/2 LAN Server operates on any IBM LAN. 

The IBM OSI2 LAN Server has two components: the requester function, 
included in the Operating System/2 Extended Edition V1.1, and the server 
function which is packaged separately as the IBM OS/2 LAN Server product. 

The IBM OS/2 LAN Server is designed to be compatible with IBM PC LAN 
Program V1.3. It offers, however, enhanced and new capabilities, such as: 

• High performance non-dedicated servers. 

• Advanced security system. 

• Print job management. 

• Enhanced network user and administrator interfaces. 

The workstations operating as either requesters or servers must be 80286 or 
80386 based PCs or PS/2's, the PC/XT and PS/2 Models 25 and 30 are not 
supported. 

As with IBM PC LAN Program, the server configuration is a superset of the 
requester configuration. The concepts of system administrator, domain, domain 
controller, server, etc. presented in the previous IBM PC LAN Program V1.3 
section, remain valid for the IBM OS/2 LAN Server. 

8.3.2.1 IBM OS/2 LAN Server Highlights 
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• Full support of OSI2 protected mode and multi-tasking environment. 

• High performance non-dedicated server taking advantage of the large 
memory support and the protected mode operation of the OS/2 operating 
system. 

• Installation and configuration facilities. 

• Network administration facilities, providing full-screen interface viewing and 
controlling system operation from any workstation. 

• Network user full-screen interface. 

• Network user command line interface. 

• Network startup and shutdown. 

• Access control system modelled on RACF for SAA future compatibility. 



Concepts of users and groups of users. 
Sign-on/sign-off. 
Control of access to resources based on user identity. 
Generic resource profiles to simplify administration of access controls 
and to improve the performance. 

• Multiple servers managed as a single logical system. 

• Comprehensive facilities for managing the IBM OS/2 LAN Server system. 

Full remote control and administration of all system facilities from any 
machine (workstation or server). 
Network usage and diagnostics. 
Time scheduled execution of commands at a remote server. 

• Facilities for sharing disk directories and files with other users on the 
network. 

• Exploitation of the OS/2 Presentation Manager print spool function, with 
extensions to support networking functions, such as: 

Multiple print destinations for a queue. 
Start or stop times for print queues. 
Notification of print job completion to users. 
Print job separator pages. 
Queue priority. 

• Network utilities for network copy and move functions for files. 

• Remote device sharing, providing I/O-level access to remote COM and LPT 
devices (serially attached and printer devices), as if they were local. 

• User-to-user messaging facility. 

• Remote program execution, enabling authorized users to run programs on 
a remote server (NET RUN facility). 

• Remote I PL of PC DOS workstations. 

• Compatibility with IBM PC LAN Program V1.3 requesters. 

• Access to IBM OS/2 LAN Server resources by IBM PC LAN Program V1.3 
Base Services and Extended Services requesters. 

All these functions reinforce the single system image of a functionally enriched 
distributed processing environment on a local area network. 

8.3.2.2 IBM OS/2 LAN Server System Structure 
The diagram in Figure 104 on page 242 shows the logical relationship of the 
IBM OS/2 LAN Server components with the OS/2 operating system. 
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Figure 104. OS/2 EE LAN Server System Components 

8.3.2.3 Migration from IBM PC LAN Program V1.3 to Operating System/2 Extended 
Edition V1.1 and IBM OS/2 LAN Server 
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Operating System/2 Extended Edition V1.1 requesters cannot access IBM PC 
LAN Program V1.3 servers. Therefore, IBM PC LAN Program V1.3 servers 
should be migrated first to IBM OS/2 LAN Server's, allowing access to both IBM 
PC LAN Program V1.3 and Operating System/2 Extended Edition V1.1 
requesters. 

Later on, requester workstations may be gradually migrated to the Operating 
System/2 Extended Edition V1.1 environment. 



8.3.3 System/36 PC LAN Support 

8.3.3.1 System/36 - PC Support/36 
PC Support/36 provides function in both the IBM PC and the System/36 to 
support file transfer and resource sharing. 

Virtual Disk Multiple virtual disks can be defined on the System/36. PCs 
attached to the LAN can access these disks as if they were local PC drives. Up 
to eight virtual disks are accessible at one time. They can vary in size from 5 
Mbytes to 32 Mbytes. 

Virtual Printers PC printer output can be directed to a System/36 printer. 

File transfer Data files, library source and procedure members can be 
transferred between the System/36 and a PC workstation. The PC Support/36 
program does all the necessary data translation. 

A portion of PC Support/36 is executed in the PC. The product is packaged with 
a diskette containing a loader program to transfer the required code from the 
S/36 to the PC on the LAN. To establish a session with a System/36 using PC 
Support/36, the loader program first initializes the System/36 gateway PCI AT 
and establishes a connection with the System/36. The code for the IBM PC is 
then transferred from the System/36 to the PC on the LAN. 

Security/Integrity: PC Support/36 utilizes the security and audibility features of 
the System/36 System Support Program. 

8.3.3.2 5250 Terminal Emulation 
PC workstations can log on to the System/36 to use System/36 applications, 
System/36 Office - Personal Servers/36, or communication subsystems. The 
Enhanced 5250 Emulation Program is required in the PC, and System/36 PC 
Support/36 with the workstation feature is required on the System/36. The 
workstation support feature can support five concurrent terminal sessions and 
one printer session. 

8.3.3.3 Systems Connectivity 
The System/36 attached to the LAN can communicate via the LAN or wide area 
network with System/370 hosts, other System/36's, and PCs attached to the 
network. 

System/370 connectivity can either be 3270 Emulation, remote job entry (RJE), 
APPC communication with a CICS application, or an Office Systems connection. 

The System/36 can communicate with other System/36's or AS/400's on the 
LAN, or any S/3x or AS/400 connected in an APPN network. This 
communication includes display station pass-through, APPC, and Data 
Distribution Management (DDM). 

APPC applications on the System/36 can communicate with APPC applications 
residing on PCs attached to the LAN. 
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8.3.4 AS/400 PC LAN Support 
The IBM AS/400 PC Support is an integrated software product that expands the 
power and the use of a PC or PS/2 by extending system resources and server 
functions of the AS/400 System to end users and application developers. 

IBM AS/400 PC Support can be used for applications such as data transfer, file 
serving, print serving and office integration. It provides access to the AS/400 
System data base, AS/400 controlled printers. In addition IBM AS/400 PC 
Support provides display station, printer and graphics workstation functions. 

As explained previously in "AS/400 LAN Connectivity" on page 207, 
communications between a workstation and an AS/400 system can use 
Advanced Program-to-Program Communication/Advanced Peer-to-Peer 
Networking (APPCI APPN) support. 

The PC router, a prerequisite program on the PC for using IBM AS/400 PC 
Support, is capable of sending and receiving up to 16 Kbytes of data through 
the workstation controller with no major impact on performance. All IBM 
AS/400 PC Support functions use a common communication interface. Refer to 
Figure 95 on page 210 for the relationship between different software 
components. 

The IBM AS/400 PC Support router is designed to communicate primarily with 
the AS/400 system. In a network with AS/400 System and System/36 together, 
the PC can get PC Support services from the AS/400 System and the System/36 
concurrently, using the PC Support/36 Coexistence PRPQ. 

The IBM AS/400 PC Support router controls the communications between one 
or more AS/400 PC Support functions on the PC and their counterparts on the 
AS/400. 

8.3.4.1 IBM AS/400 PC Support Functional Overview 
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All existing functions of PC Support/36 and PC Support/38 are available on the 
AS/400 except virtual disk support (VDISK). 

During installation of the IBM AS/400 PC Support on the PC, the following 
functions are automatically configured: 

Shared Folders The shared folders function allows the user to access PC 
information stored in folders in the AS/400 System (this function replaces 
VDISK). 

Transfer The transfer function allows the user to transfer data between the 
AS/400 System and the PC. 

Update The update function automatically updates the AS/400 PC Support 
programs on the PC, ensuring that the most appropriate level is installed on the 
PC. 

Optionally, the following functions may be configured during installation: 

Message The message function allows the user to send and receive messages 
from other PCs. 

Virtual Printer This function allows the user to use printers attached to the 
AS/400 System as though they were directly attached to the PC. 



Workstation The workstation function allows the user to sign on to the AS/400 
System through a display session. Up to five separate sessions are supported, 
which can be any combination of display, graphic or printer sessions. 

Organizer The organizer function allows both PC functions and AS/400 functions 
to be run from a single AS/400 menu on the PC. 

8.3.4.2 5250 Emulation without IBM AS/400 PC Support 
Any of the following available IBM options can be used if IBM AS/400 PC 
Support is not needed: 

• Enhanced 5250 Emulation 

• Remote 5250 Emulation Version 2.0 

• Workstation Emulation Program. 

The 5250 Emulation products will be used in the same way as they were on 
System/3x, but only to perform workstation functions on the AS/400 System. No 
IBM AS/400 PC Support functions can be invoked from an emulated session. 

8.3.5 LAN PrintManager 
The Local Area Network PrintManager licensed program (6317-042) provides 
device management support for attachment of a 3820 Page Printer to an IBM 
Token-Ring Network or an IBM PC Network. 

The LAN PrintManager allows users on a LAN workstation to process 5151 
ASCII print or text files created by PC application programs f()r printing on the 
3820 Page Printer. The 3820 attaches to a specified IBM PC LAN Program print 
server on the LAN whkh may also be used as a LAN workstation when no 
PrintManager files are being printed. 

8.3.5.1 Functional Description 
LAN PrintManager uses the print services support provided with the IBM PC 
LAN Program. It adds user-specified formatting parameters to a 5152 ASCII 
print or text file created by a PC application and invokes IBM PC LAN Program 
print services which transmit the file to the server. The IBM PC LAN Program 
print services on the server then transmits the file to the LAN PrintManager 
device driver for printing on the 3820 Page Printer. 

A series of hierarchical menus allow the user to specify page format and invoke 
the system services required for execution. The support parameters provide 
facilities to: 

• Select from 54 IBM-supplied uniformly spaced and mixed-pitch fonts, 
including representations of the 5152 fonts. 

• Select one of four print orientations (0, 90, 180, 270 degrees). 

• Select paper size. 

• Select either simplex or one of two duplex print modes. 

• Specify the paper source as either the paper bin, cassette, or one of two 
predetermined combinations from both the bin and cassette. 

• Set margins. 

• Set initial line spacing. 
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• Specify the number of copies of the entire print file. 

Additional supporting services allow the user to: 

• Set an error limit threshold. 

• Set tabs. 

• Define the fonts to be used with each job. 

8.3.5.2 Hardware Requirements 
The PC serving the 3820 must have an SDLC communications adapter card and 
communications cable. 

• An EIA Interface Cable is required for modem attachment. 

• A self-clocking external modem or modem eliminator which supports the 
EIA RS232C interface and protocol supporting point-to-point, non-switched 
common carrier service. 

Attachment of an IBM 3820 Page Printer to the IBM Token-Ring Network, IBM 
PC Network (Broadband) or IBM PC Network Baseband requires that the IBM 
3820 be attached to a PC or PS/2, operating as an IBM PC LAN Program 
file/print server. 

LAN workstations using the facilities of PrintManager to create and schedule 
print jobs for the 3820 must have a minimum of 384 Kbytes of memory. 

8.3.5.3 Software Requirements 
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The IBM LAN PrintManager on an IBM Token-Ring Network, IBM PC Network 
(Broadband) or IBM PC Network Baseband requires: 

• IBM PC/DOS 3.3 or 4.0 

• IBM LAN Support Program V1.10 

• IBM PC LAN Program V1.2 or IBM PC LAN Program V1.3 Base Services. 



8.4 Office Support 
Several approaches are available to support office functions on a LAN. The 
office system could be for LAN workstations only, using Personal Services/PC, 
or a System/370 host-based office system connecting to office products on the 
LAN. PS/PC is used to connect to DISOSS, and the PROFS feature PROFS PC 
is used to connect to PROFS in a VM environment. 

A third alternative is a System/36 or AS/400-based office system for the IBM 
Token-Ring Network. The following sections take a look at the functions 
provided by PS/PC, PROFS PC, and the System/36. The AS/400 solution has 
been covered separately in "AS/400 PC LAN Support" on page 244, most 
functions are very similar to the System/36. 

8.4.1 Personal Services/PC 
Personal Services/PC is an office-oriented mail management system using IBM 
PCs and/or PS/2's. It provides a comprehensive and easy-to-use set of office 
systems functions for all users in the office environment. Operating as an 
application that supports Document Interchange Architecture (DIA) on the PC or 
PS/2, Personal Services/PC offers a wide range of automated mail functions. 

8.4.1.1 PS/PC Functions 
The functions include sending and receiving messages, documents, and PC 
files. Information may be transmitted in one of two basic ways: 

1. Through DISOSS/370, where information being sent is stored until it is 
retrieved by the recipient. Information may be distributed within a single 
DISOSS/370 system or across multiple DISOSS/370 systems using SNA 
Distribution Services (SNADS). 

2. Peer-to-peer (directly between PCs) with Personal Services/PC. 

• Personal Services/PC sends and receives the following "mail types" using 
IBM Document Interchange Architecture (DIA): 

IBM Revisable Form Text Document Content Architecture (RFTDCA) 
data stream, for interchange with other IBM word processing programs 
or systems supporting this IBM data stream format. 

IBM Final Form Text Document Content Architecture (FFTDCA) 
documents. 

Personal Computer DOS files. 

Messages. 

Notes, which are messages associated with a document or file. (A 
simple revision capability is provided for notes and messages.) 

• Personal Services/PC provides file cabinet functions, which enable the user 
to: 

Work with new mail. 

Work with the entire contents of the file cabinet, which contains all 
items that have been sent or received. 

Selectively review and work with a portion of the file cabinet content. 

Forward an item, with or without a note. 
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Reply to an item. 

View an item, which can be a message, note, final-form-text (FFTDCA) 
document, or a PC printer file. 

Change information about an item in the file cabinet. 

Delete an item from the file cabinet. 

Print a final-form-text (FFTDCA) document or PC printer file. 

Transform a document from PC printer file format to final-form-t,ext 
(FFTDCA), or from final-form-text (FFTDCA) to PC printer file format. 

Annotate individual items in the file cabinet with tags of up to eight 
characters, such as "newmail", "old", or "personal", to assist in 
categorizing and organizing the content of the file cabinet. 

• Nicknames: 

Users can have a list of up to 100 nicknames to be used in place of user 
IDs when sending mail. These nicknames expand into full user IDs 
during the send operation. 

Nicknames can be referenced in distribution lists. 

• Distribution lists: 

A distribution list is a predefined set of recipients. 

Up to 50 distribution lists can be defined and maintained. 

An individual distribution list can contain up to 50 rec:p:ents. 

Distribution lists may be combined during a single send operation. 

As a distribution list is selected, the user is given the option of deleting 
entries before completing the send operation. 

• Defaults for personal file location, customizati6n, and 
communications-related information can be entered and stored once and 
easily modified as required. 

• A trace facility, which can be activated and deactivated by the user, is 
provided. Both PC and host operations can be traced to assist in problem 
diagnosis and resolution. 

• A help facility can be invoked by a single stroke of a function key. "Help in 
context" provides guidance and assistance with the topics, fields and 
concepts related to the current screen. 

8.4.1.2 PS/PC Operating Environment 
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pCs, PS/2's attached to a LAN can use PS/PC to provide three different types of 
office environments: 

• PCs on the LAN can be connected to a DISOSS/370 Office System via any of 
the System/370 gateways described in Chapter 7. 

• PS/PC can be used locally on the LAN to provide a office functions between 
peer workstations. 

• PS/PC can be used to communicate with a Series/1 being used as an office 
systems server, using the IBM Series/1 Office Connect Program. 



8.4.2 PROFS PC Support 
The PROFS PC Support feature of PROFS Version 2 extends many of the 
powerful functions of PROFS to the IBM Personal Computer family. Used in 
conjunction with PROFS V2 at the host, this feature is designed to provide the 
PC workstation user with many PROFS functions. For most users, a host 
PROFS session would be initiated only to transfer PROFS mail or other files or 
to use PROFS or VM functions that are not available at the PC. 

PROFS PC uses a set of menus which are designed to be similar and 
complementary to those on the host PROFS system. A significant number of 
PROFS functions are supported by this feature including in-basket processing of 
both notes and documents, viewing and processing of mail, and local printing. 

In addition, the PROFS PC Support feature enables the user to easily store and 
mail PC files and to store groups of files on the host PROFS data base for 
subsequent retrieval. These files can be DisplayWrite documents, spreadsheets 
or other application reports. Documents created on DisplayWrite 1, 2, 3 or 4 can 
be easily exchanged with other PROFS users and PROFS PC users. 

PROFS PC users can customize the support feature to their own needs and 
operating environment and to provide additional function. 

The PROFS PC Support feature is a complete replacement of the former 
PROFS/PC Program Offering, providing additional function and better usability. 

8.4.2.1 PROFS PC Functions 
PROFS PC Support provides the following functions: 

• Distributed PROFS Function 

Get new and current mail (including notes and documents). 

The following note processing functions are supported: View, Create, 
File, Forward, Print, Erase and Reply. 

Text from PC files can be included into notes, and notes can be stored 
in PC files. 

Document Processing functions provided are: View, File, Forward, Print 
and Erase. 

Personal PC mail log 

• Document Interchange Capabilities 

PROFS PC has a menu-driven procedure to store PC files into a PROFS 
data base, and mail them to other PROFS users. 

Multiple files can be sent to the PROFS host system using one transfer 
request. 

• Communication Flexibility 

Communications Profile. 

Additional 3270-PC family members supported. 

Asynchronous Communications support. 

Support of other communication adapters through exits. 

• Usability Features 
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Consolidated Mail functions. 

PC user exits. 

Color support. 

User exits at the PROFS host system supporting document 
transformations. 

Use of commands to bypass menus. 

Menus can be tailored. 

• National Language Support 

PROFS PC Support provides language support equivalent to the PROFS 
Version 2 host system. 

8.4.2.2 PROFS PC - PC, PS/2 Component 
The PROFS PC Support feature is provided on a tape that contains the 
documentation and code necessarj to instal! and distribute the product. The 
steps for installation and distribution are as follows: 

• Install the feature tape on the host system according to the instructions 
included with the feature tape. 

• Download the PC code to a PC following the instructions included with the 
feature tape. 

• Create the "master" PC diskettes using the utility supplied and the­
documentation included with the feature tape. 

• Distribute copies of the "master" diskettes to the individual users. 

• Install the PC code on individual PCs or PS/2's following the installation 
instructions contained in the manual for the PROFS PC Support feature. 

8.4.2.3 PROFS PC - Host Connection 
PCs using the PROFS PC support feature can communicate with PROFS using 
any of the System/370 gateways described in Chapter 7. 

8.4.3 System/36 Office 
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When the System/36 is attached to the IBM Token-Ring Network, PCs on the 
LAN can have access to SystemJ36 office products. PC Support/36 with the 
workstation feature is required. 

The workstation feature provides support for DisplayWrite/36 and Personal 
Services/36. Text functions are provided to optimize the performance of text 
operations when using DisplayWrite/36 via the Token-Ring Network. These 
functions include the following: 

• Word wrap 

• Continuous text entry 

• Tab entry and control 

• Split screen format 

• Prompting. 



8.4.4 Series/1 Office Connect Program 
The Series/1 can be an office systems gateway for the IBM PC Network 
Baseband, the IBM PC Network (Broadband) and the IBM Token-Ring Network 
when the IBM Series/1 Office Connect Program is used. The Series/1 Office 
Connect Program provides document distribution services and document library 
services through the implementation of Document Interchange and Distribution 
Architectures. 

The Series/1 Office Connect Program provides an office connection for users on 
the Series/1, and workstations on an attached LAN to the following office 
systems: 

• IBM DISOSS/370 

• IBM Personal Services/36 

• IBM Personal Services/38 

• Other IBM Series/1 Office Connect Systems. 

The library facilities provided by the Series/1 Office Connect Program allow a 
Personal Services/PC 1.2 user to file, search for, retrieve, print or delete 
documents stored in the Series/1 library. The program also provides the facility 
for PC DOS files to be exchanged between an IBM PC attached to the Series/1 
Office Connect Program, and an IBM PC user attached to any of the above 
systems, via Personal Services/PC. 

8.4.5 PROFS Application Support Facility 

8.4.5.1 PASF Functional Overview 
PROFS Application Support Facility (PASF) is a PROFS V2 R2.2 feature which 
allows work with other products such as DW/370, VM/AS Release 5, SQLlDS, 
and QMF if installed. PASF helps to integrate these products from the user's 
perspective, and allows them to share information. 

The PC interface for PROFS Application Support Facilities is included with the 
VM host product. It contains the files which must be downloaded to the 
workstation to support the connection. 

The PC/PS user can access PASF via 3270 emulation, but the PC PASF 
interface allows access to other PC products, such as DW4, Host Data Base 
View (HDBV), or Personal Decision Series V2, from the PASF PC interface 
menus, and gives access to most functions shown on the 9370 PASF interface 
menu. 

VM/ISPF is required on the 9370 to provide front-end menus to PROFS and 
others products, with PASF. 

8.4.5.2 PASF Connectivity Example 
As an example, a user may be using PROFS Application Support (PASF) on an 
intelligent workstation (PC or PS/2) connected to the 9370 Workstation Adapter 
or Token-Ring Subsystem. 
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9. LAN Management and Recovery 

As local area networks grow in size and function the need to manage and 
control the LAN becomes increasingly important. Component failures and 
bottlenecks within the networks can become more difficult to manage. How, for 
example, do you manage a remote LAN where there is no technical support 
staff to look after it ? 

Some LAN-attached devices are of special importance in the operation of the 
network, for example, backbone bridges, print servers, large file servers, or 
such critical cabling components as the 8220 Optical Fiber Converters. 
Additional. management function to monitor these devices may improve 
availability management. This is known as critical resource management. 

Network management tools are needed to provide information on the LAN 
status and performance. These tools should also be capable of providing 
network management support for remote networks, and provide a means to 
control them from a central site. In general, central site network management 
should not only receive LAN level alert information but the network operator 
should also be able to issue commands to be executed by LAN stations. 

For many installations, a frequent question is "how much network management 
function is required to management a LAN of any given size, and at what point 
is additional capability required"? The answers to such questions depend on 
many factors, such as the importance of high availability to the end-users. A 
general recommendation is that by the time a LAN has 30 to 40 workstation 
attached to it, it should have at least one device monitoring the LAN to provide 
network management services. 

When the LAN'environment is connected to a larger SNA network with central 
site management tools available (that is NetView), integration of LAN 
management into total network management is highly recommended. 

This chapter looks at various IBM LAN management products for PC/DOS or 
OS/2 Extended Edition V1.1 environments. including some which implement 
limited LAN management capability as well as those providing more 
comprehensive function. 1.1 environment. 

• PC/DOS 3.3 or 4.0 

- IBM PC 3270 Emulatjon LAN Management Program V1.0 
- IBM LAN Manager V1.0. 

• OS/2 Extended Edition 1.1 

IBM LAN Manager Entry V1.0 
IBM LAN Manager V2.0. 

In addition NetView/PC will be discussed as one approach to communication 
between either of the two IBM LAN Manager products and NetView in a host 
system. 

These LAN management products cover the network management 
requirements for LANs ranging in size from a small, single-segment IBM PC 
Network Baseband to larger, high-function, mUlti-segment bridged 4 Mbps or 16 
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Mbps Token-Ring Networks. The latter may include local or remote segments 
or possible interconnection with IBM PC Network (Broadband) segments. 

The last section in this chapter will describe the IBM Token-Ring Network Trace 
and Performance Facilities. This product, operating on a single IBM Token-Ring 
Network segment, allows continuous meas·urement of ring utilization, and 
supports selective tracing of frames circulating the ring. 

9.1 IBM's Total Network Management Strategy 
In IBM Network Management Strategy, often referred to as the C&SM 
(Communications and Systems Management) strategy, network management is 
conceptually separated from the transport of data through the network, and any 
network component can implement one or both responsibilities. 

Various management disciplines are addressed by the C&SM strategy: 

• Problem management 

• Operations management 

• Performance management 

• Configuration management 

• Accounting management 

• Change management. 

These may all be part of the function of a given network component. Whenever 
a network error is detected, it should be reported. The network manager also 
needs statistics about use and performance of the network to allow for network 
planning and accounting. Also the network component should provide 
information about changes in network topology. 

Regardless of the way these functions are implemented, the ultimate goal is to 
maximize availability and capacity of the network with respect to the network 
users. 

9.1.1.1 Network Management Structure 
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Figure 106. Relationship between Transport and Management Function 

Four entities are defined within IBM's Total Network Management Strategy. 

• Focal point 

This entity manages all of the remotely and locally attached network 
components in its domain from a central location for one or more of the 
above-mentioned network management disciplines. This centralized 
management provides a global view of the network required to understand 
the interrelationships between network components. It also consolidates 
management resources and expertise. 

• Service Point 

The service pOint makes a network component visible to the network 
manager residing at the focal point. It handles the transportation of network 
management data between a network component, called a target, and the 
focal point. The service point shields the focal point from specifics of the 
target, but does not have any transport responsibilities beyond the 
movement of network management data. 

• Entry Point 

This entity has the responsibilities of a service point with respect to network 
management as well as regular data transportation responsibilities through 
the network. 

• Target 

The target is a network component that does not have its own direct access 
to the network manager. It only provides regular data transport, and relies 
on a service point for the network management part. 

The focal point, service point and entry pOint are considered to be within the 
network management system. The target is managed by the network 
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management system but is not part of it. The four network management 
entities interact, as shown in above Figure 106. 

9.1.1.2 Network Management Interfaces 
Within the network management system, the focal point interacts with a service 
point and with an entry pOint transporting network data. The communication 
within the network management system is based on a subset of SNA, called the 
Network Management Vector Transport (NMVT), which describes the 
communication protocols and the content of the network management data. 

Using NMVT protocols, a service/entry point reports outages for itself or any 
attached component to a focal point in the form of alerts. Similarly, the network 
manager in a focal point uses defined formats and protocols to transmit 
commands to the target. 

These alerts and commands are defined independently from the specifics of a 
target device or subsystem. The formats and protocols between the service 
point and the target are intentionally undefined; each target may have a 
different interface. The target's service point must handle the specifics for that 
target. The target must be capable of indicating outages and responding to 
commands and it must supply information to the service point allowing the 
service point to provide the focal point with accounting, planning or 
performance information. The service point must translate the formats and 
protocols of the target-service point interface into the NMVT formats and 
protocols. 

Any general-purpose service point must provide a programming interface to 
handle the particularities of a given target. 

9.1.1.3 LAN Management and the Network Management Strategy 
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Within the Network Management Strategy a LAN subsystem may be considered 
a target and the management server of the LAN a service point provider. 

As with any target, the peculiarities of a particular LAN environment will 
influence the relationship between the service point and the LAN. 

Regardless of the size of the LAN, varying from a few stations to several 
thousand, the enterprise-wide communication system must have end-to-end 
network management. 

LAN management must provide LAN traffic monitoring capabilities, function to 
manage the physical attachment of LAN devices and enhancements to global 
management of distributed applications and resources. 

Local LAN management server functions can be integrated with a service point 
when the LAN is part of a larger wide area network, and thus relocated to a 
distant focal point. While the LAN SUbsystem is then controlled by the overall 
network management system, the local LAN management capability still 
remains if needed. LAN operation and management can be shared, if desired, 
between a local operator via a local operator interface and the focal point 
network manager. 



9.2 IBM LANs and Network Management 
Although sharing of a common medium is an essential characteristic of a local 
area network, control of LAN traffic is distributed between the participating 
devices. Each station implements significant self-management and 
network-monitoring function. Therefore, in a LAN environment, the first level of 
network m?nagement is provided by the individual LAN stations. 

At this point it may be worthwhile to review CSMA/CD and Token-Ring Network 
protocols, as presented in "LAN Medium Access Protocols" on page 16, with 
respect to LAN management capabilities inherent in the MAC level protocols. 

Protocols for a CSMA/CD based l:AN provide limited LAN management function 
at the MAC level. Collision recovery is the major function provided. To support 
function such as identification of problem adapters, the IBM CSMA/CD products 
IBM PC Network (Broadband) and IBM PC Network Baseband, implement 
network management functions via special LLC frames. These frames are 
emitted periodically by each station on the LAN. For example, these frames 
identify the sending station address and contain that station's counts for 
number of transmitted frames, number of collisions and number of frames 
rejected due to congestion. This information can be used by a LAN 
management function to keep track of station activity and to identify potential 
problems. 

Essential management concepts in the token-passing ring include the active 
monitor, the neighbor notification process which is the basis for fault domain 
identification, beaconing, a process that deals with hard errors and the soft 
error reporting mechanism. The IBM Token-Ring Network uses also IEEE 802.2 
logical link control level network management frames. 

Error information generated at the LAN MAC protocol level, can be collected 
and analyzed for a given LAN segment by a LAN error monitor function (LEM). 
On an IBM Token-Ring LAN segment this server function is called ring error 
monitor (REM). In general, the LAN error monitor function can be enabled in 
most attached LAN devices whenever a network failure or performance 
degradation is detected. 

In addition, other management servers can be installed on a LAN, for example, 
LAN parameter server (LPS or RPS on a Token-Ring), configuration report 
server (CRS), LAN bridge server (LBS) and LAN reporting mechanism (LRM). 
These server functions are discussed in "IBM LAN Bridges" on page 163. 

9.2.1.1 LAN Management Products Overview 
The LAN management products announced by IBM in 1988 execute in an 
Operating System/2 Extended Edition V1.1 environment to extend the range of 
management functions and connectivity options between service point and focal 
point available. 

Figure 107 on page 258 presents an overview of the various IBM LAN 
management products, their hierarchy within the network management system 
and the coverage within'the LAN subsystem. 
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Figure 107. LAN Management Products Hierarchy 

The following list explains the reference numbers in Figure 107. Additional 
details on the products are provided later in this chapter. 

1. This LAN Manager refers to IBM LAN Manager V2.0, operating in an 
Operating System/2 Extended Edition V1.1 environment. It is capable of 
maintaining up to 64 reporting links, with bridges. Reporting links are 
network management LLC links which are implemented by either IBM 
TOken-Ring Network Bridge Program V2.0 or IBM TOken-Ring Network 
Bridge Program V2.1 00 or IBM PC Network Bridge Program 00.3435 

LAN Manager (as a Service Point), communicates with NetView (as the 
focal point) via a 3174, 372x or 3745 token-ring gateway or directly via a 
9370 Token-Ring attachment if NetView resides in this system. This allows 
LAN network management to be extended to NetView by using the service 

34 IBM Token-Ring Network Bridge Program V2.1 is a local or remote bridge between two token-ring segments, (4 
or 16 Mbps). 

35 IBM PC Network Bridge Program is a local bridge connecting one PC Network (Broadband) segment to another 
or to a Token-Ring Network segment (4 or 16 Mbps), or connecting two Token-Ring Network segments (4 or 16 
Mbps). 
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point control services of NetView at a System /370 host, including the 
service point control interface (SPCI) facility. SPCI allows the NetView 
operator to issue commands to the LAN Manager and receive responses 
back. 

If focal point management of only a single LAN segment is required, the 
same host connections can be used with IBM LAN Manager Entry V1.0 (also 
operating under Operating System/2 Extended Edition V1.1). 

2. This LAN manager also refers to IBM LAN Manager V2.0. If host gateway 
capabilities are not available to support connection with the focal point, the 
SDLC communications support included in the Communications Manager of 
OS/2 EE may be used to support communications between LAN Manager 
and NetView in the host. Again, IBM LAN Manager V2.0 will support 
multi-segment LAN management from a focal point and/or from the local 
LAN Manager station. IBM LAN Manager Entry V1.0 offers only single LAN 
segment management from a focal point. Nor local LAN management 
function is provided by IBM LAN Manager Entry V{O. 

3. The third LAN Manager referenced in Figure 107 can be either IBM LAN 
Manager V1.0 (under IBM PC/DOS 3.3 or 4.0) or IBM LAN Manager V2.0 
(under Operating System/2 Extended Edition V1.1) running as a NetView/PC 
application. In this case NetView/PC provides the Service Point function 
connected to the NetView focal point in the System/370 Host. Neither of the 
products offered for single LAN segment management can run as a 
NetView/PC application. 

4. This reference depicts management of small, remote LANs connected to a 
central host system via a gateway function. The applicable IBM products 
are IBM PC 3270 Emulation LAN Management Program V1.0 (under IBM 
PC/DOS 3.3 or 4.0) and IBM LAN Manager Entry V1.0 (under Operating 
System/2 Extended Edition V1.1). 

In addition to management of host-connected sessions the central site 
network management can also support the remote LAN subnetwork. 
Usually there will be no local network management expertise in the remote 
location. Therefore the LAN management solutions proposed in this 
environment are operated exclusively from the focal point's NetView 
console. The Service Point function resides in the Gateway. 

5. Reference 0 illustrates the dedicated LLC sessions, called reporting links, 
between IBM LAN Manager V1.0 or IBM LAN Manager V2.0 and one of the 
bridge products. A bridge is capable of maintaining up to four concurrent 
links with four different LAN Managers. However, only one link connects to 
a controlling LAN Manager, while the remaining links connect to observing 
LAN Managers for this bridge. A controlling LAN Manager has exclusive 
authority to perform a number of specific LAN management commands. 

6. An important feature offered only by the LAN management products 
operating under Operating System/2 Extended Edition V1.1 (IBM LAN 
Manager V2.0 and IBM LAN Manager Entry V1.0) is called Alert transport 
service for applications. This function allows an application running in a LAN 
station and acting as a reporting entity, to send alerts to NetView at the 
focal point via the LAN Manager (and across bridges in the case of IBM 
LAN Manager V2.0). Implementation of this capability uses a particular 
protocol between a reporting entity and the LAN Manager. This protocol is 
called Management Frame Transport Service. Together with the NMVT alert 
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transport mechanism between LAN Manager and the focal point, this 
protocol constitutes the application alert transport service. 

7. NetView's Service Point Command Services introduced earlier allows LANs 
(and other systems) to be incorporated into an automated operations 
strategy, enhancing human operator action with programmed control. 
NetView provides a number of other interfaces and functions: 

• Hardware Monitor: shows failures of equipment, operating systems and 
application software, and providing diagnostic tools. 

• Session Monitor: supports detection and diagnosis of problems related 
to SNA sessions and providing SNA session information. 

• Status Monitor: displays the status of the SNA network and provides a 
capability to reactivate network resources (lines, PUs, LUs). 

• Command Facility: allows users to control the SNA and non-SNA 
portions of the network via commands to VT AM, NCP, the Operating 
System and NetView/PC. 

The NetView-to-NetView/PC interfaces are represented in Figure 118 on 
page 292. 

8. The LAN host gateways, 3174, 372x or 3745 as we'll as the 9370 token-ring 
attachment act as entry points within the network management system. 
They have data transportation responsibilities within the SNA network but 
may also provide management services to the network. 

9. The internal structure of the bridge is described in ("IBM LAN Bridges" on 
page 163). The bridge component called LAN reporting mechanism is 
responsible for maintaining logical connections (links) with up to four 
different LAN Managers. Through this server function, a LAN Manager is 
also capable of changing bridge parameters. 

The next remainder of this chapter describes the IBM LAN management 
product offerings from the standpoint of the different IBM LANs and provides 
more detailed descriptions of the capabilities provided by various hardware and 
software products. 



9.2.2 IBM PC Network Baseband 

PC Network 
Baseband 

Two LAN management products apply to the IBM PC Network Baseband as 
shown in Figure 108. 
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Figure 108. IBM PC Network Baseband - Network Management 

• IBM PC 3270 Emulation LAN Management Program V1.0 runs in a PC 3270 
Emulation gateway station. The emulation software operates in a IBM 
PC/DOS 3.3 or 4.0 environment. IBM PC 3270 Emulation LAN Management 
Program V1.0 offers host alert forwarding capability using the SSCP - PU 
session available from the gateway function. No local LAN management 
operator commands or user interface are available. 

• IBM LAN Manager Entry V1.0 runs in a LAN station under Operating 
System/2 Extended Edition V1.1. It offers host alert forwarding as well as 
alert transportation services from LAN applications. The only 
communications path to NetView in the host system is offered by the 
integrated SDLC support included in the Communications Manager of OS/2. 
The same station can be used for other applications concurrently. 
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9.2.3 IBM PC Network (Broadband) 
The LAN management solutions applicable to the IBM PC Network (Broadband) 
are represented in Figure 109. 
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Figure 109. IBM PC Network (Broadband) - Network Management 
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Prior to the availability of the LAN management capabilities shown in the 
picture, the PC Network Analysis Program. provided some management and 
diagnostic function. 

PC Network Analysis Program will monitor a single IBM PC Network 
(Broadband) segment to provide information on: 

• Traffic on the bus. 
• Collisions. 
• Misalignments. 
• CRC errors. 
• Adapter resource errors. 
• Retransmissions and aborted frames. 

This product also provides detailed traffic patterns. PC Network Analysis 
Program will notify to its operator: 

• Adapter thresholds exceeded. 
• Network thresholds exceeded. 



• Excessive traffic. 
• Station absence. 
• Name conflicts. 

This product may be sufficient for local LAN Management on a small, non-host 
connected IBM PC Network (Broadband). 

For larger, possibly interconnected PC Network (Broadband) environments 
and/or when the LAN is connected to a host with central site management 
capabilities, one of the products presented in Figure 109 on page 262 should be 
considered. 

For smaller, non-interconnected PC Networks connected to a NetView host, IBM 
PC 3270 Emulation LAN Management Program V1.0 applies in a IBM PC/DOS 
3.3 or 4.0 environment or IBM LAN Manager Entry V1.0 under Operating 
System/2 Extended Edition V1.1 just as for the IBM PC Network Baseband. 

Larger IBM PC Network (Broadband) LANs require the local LAN management 
function offered by one of the two LAN Manager products. 

If the IBM PC Network (Broadband) is interconnected with other PC Network 
segments and/or IBM Token-Ring Network segments, only IBM LAN Manager 
V2.0 under Operating System/2 Extended Edition V1.1 can be used. To 
communicate with the NetView host, either the OS/2 SDLC support can be used 
or a host gateway attached to an interconnected Token-Ring segment, or IBM 
LAN Manager V2.0 can run as an application under NetView/PC 1.2. In the 
latter case, Remote Console Facility is not available. There is however a 
statement of direction expressing IBM's intention to provide this feature in the 
future. The Service Point Command Interface capabilities require NetView 
Release 3 in the host system. 

Neither IBM LAN Manager V2.0 nor IBM LAN Manager Entry V1.0 can use a PC 
gateway to reach the host system since currently there is no OS/2 Extended 
Edition LAN gateway capability. There is also a statement of direction 
committing IBM to supply this capability in the future. 

Both LAN management products running under Operating System/2 Extended 
Edition V1.1 provide the application alert transport services from a LAN station. 

For a large, single segment IBM PC Network (Broadband), the necessary local 
LAN management function can be provided by IBM LAN Manager V1.0 running 
under PC DOS. The only communications connectivity to a System/370 NetView 
host is provided by running IBM LAN Manager V1.0 as a NetView/PC 1.1 
application. In this environment the Remote Console Facility of Netview/PCis 
available but it cannot be enabled concurrently with host alert forwarding due 
to the 640 Kbytes memory limitation of PC DOS. IBM LAN Manager V1.0 does 
not offer application alert t~ansport services to NetView, and it does not provide 
SPCI support. This means the NetView operator will receive alert notifications 
through the host alert forwarding facility, but cannot issue commands to the 
LAN Manager. 
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9.2.4 IBM Token-Ring Network 
The IBM Token-Ring Network has a very rich MAC architecture, including 
extensive self-management and network-monitoring components as explained 
before. 

addition, the IBM Token-Ring Network adapters for Family 1 or Family 2 devices 
come with a diagnostic tool, the Ring Diagnostic Program, which enables the 
ring error monitor server function and provides a local operator interface for 
purposes of monitoring a single token-ring segment. Apart from a Ring Test 
command, the operator cannot actively manage the LAN segment. 

Network management function on the IBM TOken-Ring Network is not confined 
to PCs or PS/2's attached to the ring. Devices like the 3174, and the 372x or 
3745 can send alerts to NetView for various types of of error on the local LAN 
segment to which these devices are directly attached. 

In the network management system, these devices are called entry points 
because they assume data transport and network management responsibilities. 

The LAN Management solutions applicable to the IBM Token-Ring Network are 
represented in Figure 110. 
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The IBM PC 3270 Emulation LAN Management Program V1.0 and IBM LAN 
Manager Entry V1.0 apply also to monitor small, remote IBM Token-Ring 
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Networks and send alerts to a NetView host as they did for IBM PC Network 
(Broadband). 

Remote token-ring segments, connected via IBM Token-Ring Network Bridge 
Program V2.1 (split bridge) to a backbone token-ring segment in the main LAN 
environment, can also be managed using IBM LAN Manager V2.0 by a local 
LAN Manager operator or from the NetView Release 3 console. 

In general terms, the IBM LAN Manager V2.0 and IBM LAN Manager V1.0 
functional capabilities are similar to those discussed in the previous section on 
IBM PC Network (Broadband). However, IBM LAN Manager V1.0 does not 
provide critical resource monitoring when operating on the IBM Token-Ring 
Network and can manage only 4 Mbps token-ring segments, interconnected by 
IBM TOken-Ring Network Bridge Program V1.1. 

A number of IBM LAN Manager V1.0 or IBM LAN Manager V2.0 functions are 
only effective in an IBM Token-Ring Network environment due to the nature of 
the MAC protocol. Others only have meaning and/or effect depending on the 
type of LAN segment. 

9.2.4.1 3174 Gateway 
31.74 Gateway Models 01L, 01R, 51R, 02R or 52R with Configuration Support S 
Release 5 implement a subset of ring problem determination support. They can 
enable the ring error monitor (REM) server function for the ring to which they 
are directly connected, initiate beaconing and send network management data 
over the SSCP-PU session to NetView. 

Like other token-ring attached host gateways, a 3174 gateway may provide the 
communications path for network management data between NetView and 
either IBM LAN Manager V2.0 or IBM LAN Manager Entry V1.0. 

In accordance with the IBM TOken-Ring Network Architecture, attached devices 
constantly monitor the token-ring traffic and their own attachment hardware for 
any possible problems. When a problem is detected, a frame is sent to the REM 
by sending an error MAC frame to the REM functional address 
(X'C00000000008'). When such a frame arrives at the 3174, it copies the error 
information and sends it to NetView as a basic Alert. Alerts are created for 
both hard and soft error categories. These alerts contain error codes for 
specific LAN events. 

The REM function in the 3174 is only a reporting function, commands cannot be 
sent from NetView to control the LAN via the 3174. 

The 3174 gateway is capable of sending the following alerts to NetView: 

• Alerts (NMVT 0) 

• Link Events NMVTs (NMVT 1) 

• Problem Determination Statistics (NMVT 25). 

In test mode, from the port 0 screen, menu-driven panels allow users to display 
the event log, query adapter status, etc. 
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9.2.4.2 3720 and 3725 
The 3720 or 3725 connection to the IBM Token-Ring Network. does not 
implement a REM function. The NTRI monitors its own adapter, (the TIC) and is 
aware of beaconing conditions on the ring. When it detects a fault with itself or 
a beaconing condition it sends a generic alert 36 to NetView. 

If a device in session with a VTAM application experiences a problem that 
impacts the session, VT AM will provide additional information about the 
problem to NetView. 

In addition to sending alerts to NetView, NetView also supports an NTRI trace. 
This enables problem determination to be done at a session level for 
connections using the NTRI gateway. 

9.2.4.3 Token-Ring-Attached 9370 
The 9370 may be configured to enable the REM server function at the token-ring 
attachment level. When an error frame is received, the error information is 
copied and sent to the Processor Console, where it is formatted and displayed 
to the console operator. The 9370 Processor Console is an intelligent 
workstation, attached to the 9370 and running a 9370 Processor Console 
program. 

A LAN alert, when displayed at the processor console, may be trahslated into a 
basic alert and sent to NetView running in the 9370. This NetView may be an 
intermediate focal point and communicate network management data to a 
central focal point NetView, running in a System/370 host. Through special 
panels, provided with NetView in the 9370, the basic alert information may be 
transformed into a generic alert NMVT and sent to the central site NetView. 

9.2.4.4 Token-Ring-Attached AS/400 
OS/400, the operating system of the AS/400, provides support for network 
problem management using SNA alerts. 

Alerts are created, based on messages that are sent to the local operator, to 
provide notification of problems with AS/400 hardware resources (devices, 
controllers, communication lines). Each AS/400 token-ring attachment is 
described to OS/400 as a communications line. In addition, software errors can 
be reported. 

These local system messages can cause alerts to be created and sent to a 
focal point. 

The AS/400 can be an intermediate problem management focal point, which 
receives and displays alerts. 

When part of a network that has a System/370 Host running NetView, the 
OS/400 may route generic alerts to NetView. 

Figure 111 on page 267 illustrates the OS/400 alert support. 

36 In a generic alert, the text that makes up the alert is represented by code points. Generic alert code points are 
used for the alert type, alert description, probable causes, user causes, install causes, failure causes, 
recommended actions and detail qualifiers. 
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Figure 111. OS/400 Alert Support 

Message identifiers or codes and associated message text reside in a message 
file of an AS/400, containing about 13,000 messages. A flag associated with 
each message indicates whether or not a message is "alertable", that is 
whether or not a message causes an alert to be generated when the related 
problem occurs. A limited subset of OS/400 messages has been defined as 
alertable. In addition, the local system operator can modify the alertable flag of 
particular messages. 

When a problem occurs, a message is put in system operator message queue 
(QSYSOPR) and marked in the message history file (QHST). In the event of an 
alertable message, an alert is generated and sent to the appropriate focal 
point(s) as a generic alert. 

Optionally, the local system operator can choose to log alerts on the AS/400 
system in the alert data base. The system operator has commands to retrieve 
alerts from the alert data base, delete alert entries, etc. He may also generate 
an alert which has not been signaled by a message. 
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9.3 IBM LAN Manager 

9.3.1 PC/DOS - LAN Manager V1.0 
The IBM LAN Manager V1.0 provides LAN level network management functions 
for the IBM Token-Ring Network and the IBM PC Network (Broadband). The LAN 
Manager assists the user in performing fault isolation, error recovery, gathering 
network and station status information, and performing control functions. 

The network management functions for the IBM Token-Ring Network include 
support for multiple rings. Up to 33 rings with a maximum of 260 stations per 
ring can be supported. To achieve this, the IBM LAN Manager V1.0 is capable 
of maintaining up to 32 dedicated LLC sessions with bridges running either IBM 
Token-Ring Network Bridge Program V1.1, IBM Token-Ring Network Bridge 
Program V2.0 or IBM Token-Ring Network Bridge Program V2.1 

The IBM PC Network (Broadband) can connect up to 1000 stations. IBM LAN 
Manager V1.0, when operating in a device attached to the IBM PC Network 
(Broadband), cannot establish a session with a IBM PC Network Bridge 
Program bridge. Therefore, in this LAN environment, IBM LAN Manager V1.0 
can only provide network management for the local PC Network segment. 

The IBM LAN Manager V1.0 can run as a stand-alone PC/DOS application or as 
a NetView/PC application. When IBM LAN Manager V1.0 is running as an 
application of NetView/PC 1.1, it automatically forwards LAN alerts as generic 
alerts to NetView running in a System/370 host. Alternatively i: allows remote 
LAN management through the Remote Console Facility of NetView/PC 1.1. 

Concurrent execution of both host alert forwarding and remote console facility 
for the IBM LAN Manager V1.0 application, is not possible due to the 640 Kbytes 
memory constraint in PC/DOS. See "NetView/PC" on page 284 for more 
information on NetView/PC. 

In either mode of operation, IBM LAN Manager V1.0 requires a dedicated PC or 
PS/2. IBM LAN Manager V1.0 is packaged with an installation program that 
allows the user to select which local area network the program is going to 
manage, and the whether the program is running as a PC/DOS application or 
as a NetView/PC 1.1 application. IBM LAN Manager V1.0 includes all the 
function of its predecessor, IBM Token-Ring Network Manager V1.1 (now 
withdrawn). 

9.3.1.1 Problem Determination and Recovery 
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The IBM LAN Manager V1.0 records problems related to adapters and the 
medium. The operator is notified whenever a hard error occurs, and when soft 
error thresholds are exceeded. When IBM LAN Manager V1.0 is used on a IBM 
PC Network (Broadband), it provides the facility to monitor critical stations on 
the network. The user identifies which stations should be monitored and an 
alert is generated if one of these stations does not respond. This is a very 
useful function as it permits the monitoring of gateways and servers. 

On either IBM Token-Ring Network or IBM PC Network (Broadband), the IBM 
LAN Manager V1.0 notifies the operator of a failure condition by issuing an 
audible alarm and displaying a highlighted indicator on the operator display. 



When IBM LAN Manager V1.0 is operating as a NetView/PC 1.1 application, 
these alerts are forwarded to NetView on the System/370 host. The alerts can 
be viewed at the LAN Manager or NetView operator console. They include the 
following information about the problem: 

• Error Type: 

(permanent, temporary, performance, unknown) 

• Alert description 

• Device: (The type of device with a problem: an adapter, an application etc.) 

• Probable cause 

• Recommended actions 

9.3.1.2 Event Logging and Report Generation 
The IBM LAN Manager V1.0 records network events in a log stored on disk. In 
addition to alerts, other events can optionally be logged. For example, stations 
or adapters joining and leaving the network, intensive mode recording data, 
and LAN status information can be recorded. Intensive mode recording 
involves logging soft errors as if they were hard errors. This means that a 
record of the events leading to an alert can be captured. Intensive mode 
recording only applies to the IBM Token-Ring Network. 

Reports can be generated from the information stored in the event log. The 
reports can be for all adapters or for a specific adapter. A report can be for a 
time period, or about LAN status, or even for a specific message number. 
These reports can be displayed and/or printed. 

9.3.1.3 Operator Control Functions 
By using the IBM LAN Manager V1.0, a systems administrator can find out the 
status of the network and have some control over devices attached to it. The 
status of any station currently active on the network can be obtained, and a list 
of all the active stations can be produced. The administrator can issue a 
command to remove a LAN adapter from the network. 

A connectivity test can be run to verify connectivity between two workstations. 
This is very valuable in diagnosing connectivity problems, especially in a 
multi-segment Token-Ring Network environment. 

Operator interaction with the IBM LAN Manager V1.0 is simplified through the 
use of menus and symbolic names for network devices. The symbolic names 
are used when referring to an adapter or displaying information on it. The 
names are defined and stored in a symbolic names file on a local drive of the 
LAN management workstation. Each name is assigned to an adapter address. 

Function keys are also used to simplify the operation, and HELP is available on 
program functions. 

9.3.1.4 Managing a Multi-Segment IBM Token-Ring Network 
To manage a multi-segment IBM Token-Ring Network with the IBM LAN 
Manager V1.0 the IBM Token-Ring Network Bridge Program V1.1 is required. 
With this bridge program the IBM LAN Manager V1.0 can communicate with up 
to 32 bridges through its LAN reporting mechanism function. 
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All the function provided for managing a single segment IBM Token-Ring 
Network applies to every ring segment in a multi-segment network. The bridge 
sends reports to IBM LAN Manager V1.0 on the ring status. The following types 
of reports can be sent: 

• Beaconing and soft Errors 

• Configuration reports 

• Path trace information (to allow problem resolution) 

• Bri.dge traffic counters (which aid in monitoring bridge performance and 
utilization). 

The bridge can perform commands on behalf of IBM LAN Manager V1.0. It can 
query an adapter to determine its status, remove it from the ring, and test the 
path between two adapters. 

Some commands however can only be issued by the controlling LAN Manager, 
that is the LAN Manager which has a reporting link 0 (controlling link) to the 
bridge. All remaining links, if any, to other LAN Managers must be observing 
links (reporting links 1, 2 and 3). The controlling LAN Manager has exclusive 
authority to: 

• Remove stations through bridges from remote ring segments. 

• Set Ring Error Monitor options for remote ring segments. 

• Set bridge parameters (including all reporting links). 

9.3.1.5 Security and Auditability 
Because the IBM LAN Manager V1.0 is a very powerful tool, allowing the user 
to remove stations from the network, it provides a security feature. The 
optional security password feature can assist the LAN administrator in 
preventing unauthorized use of the program. The LAN Manager does not 
receive or transmit user data itself, hence it does not impact user security. 

Information for creating an audit trail of stations and bridges joining and 
withdrawing from the network can be optionally included in the event log. 

9.3.1.6 Hardware Requirements 

270 LAN Concepts 

The following hardware is required when the IBM LAN Manager V1.0 is being 
used as a stand-alone application (that is, NetView/PC 1.1 is not being used): 

• A dedicated IBM PC XT, XT-286, AT, or any member of the IBM Personal 
System/2 family. 

• One of the following LAN adapters: 

IBM PC Network Adapter II (including Frequency 2 and Frequency 3) 

IBM PC Network Adapter III A (including Frequency 2 ana Frequency 3) 

IBM Token-Ring Network Adapter (withdrawn from marketing) 

IBM TOken-Ring Network Adapter II 

IBM Token-Ring Network Adapterl A. 

Note that the IBM PC Network Adapter card is not supported in the 
dedicated PC for the IBM LAN Manager V1.0, but it can still be used in 
network PC workstations when using the IBM LAN Support Program V1.10. 



• 640 KB of memory 

• Monitor 

• Printer (optional). 

When the IBM LAN Manager V1.0 is running as a NetView/PC 1.1 application 
and alerts are being forwarded to a NetView host, the following hardware is 
required: 

• A dedicated IBM PC Xl, XT-286, AT, or any member of the IBM Personal 
System/2 family. 

• One of the following LAN adapters: 

IBM PC Network Adapter II (including Frequency 2 and Frequency 3) 

IBM PC Network Adapter II/A (including Frequency 2 and Frequency 3) 

IBM Token-Ring Network Adapter (withdrawn from marketing) 

IBM Token-Ring Network Adapter II 

IBM Token-Ring Network Adapter/A. 

• For Family 1 devices, one or more of the following is required: 

IBM Realtime Interface Co-Processor Multiport Adapter (128 KB, #6240) 

+ Realtime Interface Co-Processor 512 KB Memory Expansion (#6242) 

IBM Realtime Interface Co-Processor Multiport Adapter (128 KB, #6050) 

+ Realtime Interface Co-Processor 128 KB Memory Expansion (#6242) 

IBM Realtime Interface Co-Processor Adapter (512 KB, #6160) 

A total of 256 KB of memory is required for asynchronous connection 
(remote console facility), 512 KB for SOLe connection (alert forwarding). 

• For Family 2 devices: 

IBM Realtime Interface Co-Processor Multiport Adapter /2 (#6263) 

+ 4-Port or 8-Port RS-232-C Interface Board (#6267 or #6265 resp.) 

• NetView/PC additional requirements, see section "IBM Token-Ring Network 
Trace and Performance Facilities" on page 293. 

• 640 KB of memory 

• Monitor 

• Printer (optional, but strongly suggested). 

9.3.1.7 Software Requirements 
When the IBM LAN Manager V1.0 is being used as a stand-alone station: 

• IBM PC/DOS 3.3 or 4.0 

When NetView/PC is being used: 

• NetView/PC 1.1 

• IBM PC/DOS 3.3 or 4.0. 
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9.3.2 OS/2 EE - LAN Manager V2.0 
IBM LAN Manager V2.0 enhances IBM LAN Manager V1.0 both in its 
stand-alone network management capabilities as well as in its mode of 
operation as a NetView agent or as a NetView/PC application. 

IBM LAN Manager V2.0 can operate in three different environments as shown in 
Figure 112. Parts of this figure will be identified with the indicated reference 
numbers throughout this section. 

D D ,----L---, 

Split Bridge 
m 

~\ 

LAN LAN 
Manager or Manager 

4 Mbps Token-Ring Segment 

Token-Ring 
Network 

L--....,,..----J Bri dge V2 

16/4 Mbps Token-Ring Segment 

System/378 Host 

D 

PC Network 
Bridge 

Bridge V2 

other 
Ring 
segments 

Figure 112. IBM LAN Manager Version 2.0 Overview 

272 LAN Concepts 

• As a stand-alone LAN Manager in non-host based environments D. 
IBM LAN Manager V2.0 operates under Operating System/2 Extended 
Edition V1.1, allowing multiple tasks to run in parallel and lifting the 640 
Kbytes memory constraint of PC/DOS. 

• As a LAN management agent for NetView running in the host. 

IBM LAN Manager V2.0 D uses the Operating System/2 Extended Edition 
V1.1 Communications Manager support to access the NetView host using 
existing LAN gateway devices II attached directly to a token-ring segment. 
In this way, an exclusive communications link to the host for LAN 
management is not needed. Until the Operating System/2 Extended Edition 
V1.1 LAN gateway capability becomes available, PC or PS/2 gateways 
cannot be used for this purpose. This implies that the host gateway device, 



for example a 3174-01 L or a 3745, can only be attached to an IBM 
Token-Ring Network segment. 

Alternatively, IBM LAN Manager V2.0 fJ may communicate with the host 
via an SOLC protocol provided by Operating System/2 Extended Edition V1.1 
Communication Manager through an SOLC adapter or a PS/2 Multiport 
adapter. 

• As a NetView/PC application D. 
Whenever NetView/PC is already providing service point functions for other 
applications or subsystems, IBM LAN Manager V2.0 may execute as 
another NetView/PC V1.2 application. NetView/PC V1.2 also operates under 
Operating Systeml2 Extended Edition V1.1. 

NetView Release 3 is recommended in the host system to provide 
maximum functional capability, mainly with respect to the Service Point 
Command Facility (SPCF). 

IBM LAN Manager V2.0 includes all the function of IBM LAN Manager V1.0. 
Refer to the previous section for an overview and discussion of IBM LAN 
Manager V1.0. 

The next few paragraphs will provide some more information about the 
extended network management capabilities offered by IBM LAN Manager V2.0. 

9.3.2.1 Mixed LAN Management 
IBM LAN Manager V2.0 is capable of maintaining up to 64 LAN management 
LLC links concurrently with 64 different bridges (LAN reporting mechanism 
component). These links may be dynamically updated by the network 
management operator. 

The bridges may be implemented by either IBM Token-Ring Network Bridge 
Program V2.0 D, IBM Token-Ring Network Bridge Program V2.1 m or IBM PC 
Network Bridge Program D. Bridges running IBM Token-Ring Network Bridge 
Program V1.1 may coexist on the LAN environment and will operate properly as 
far as basic bridge protocol is concerned. The LAN segments serviced by IBM 
Token-Ring Network Bridge Program V1.1 however cannot be managed by IBM 
LAN Manager V2.0. IBM LAN Manager V1.0 can be used to provide the 
required LAN management for these segments, until the bridges are migrated 
to IBM Token-Ring Network Bridge Program V2.0. 

In this way, IBM LAN Manager V2.0 offers LAN management of any LAN 
environment consisting of 16 Mbps or 4 Mbps IBM Token-Ring Network 
segments, and PC Network (Broadband) segments, as shown in Figure 112 on 
page 272. 

In a mixed multi-segment LAN environment, each LAN segment has a segment 
identifier (a four-digit number nnnn). The operator interface for ring segments 
and PC Network (Broadband) segments identifies them by a segment name 
RINGnnnn, or segment name CBUSnnnn respectively. 
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9.3.2.2 Service Point Command Interface 
Whenever IBM LAN Manager V2.0 is communicating with NetView in the host, 
the NetView operator is able to issue commands to the LAN Manager and 
receive responses back from these commands. 

The commands are actually entered as pseudo-commands by the operator. 
Each pseudo-command activates a CLlST, shipped with IBM LAN Manager V2.0 
and stored in NetView. The CLiST issues a Service Point Command Interface 
(SPCI) command, carrying the appropriate parameters. The SPCI command is 
received either directly by IBM LAN Manager V2.0 or by NetView/PC V1.2, 
depending upon whether IBM LAN Manager V2.0 operates directly as a NetView 
agent or as a NetView/PC V1.2 application. 

The SPCI commands are executed at the LAN Manager level, and responses 
are returned to NetView for display at the operator console. 

IBM LAN Manager V2.0 includes the following eleven commands: 

• Query adapter 
• Query bridge 
• Query network: 
• Query topology 
• Path test - valid only in a Token-Ring Network environment 
• LAN segment test 
• Remove adapter 
• Link bridge 
• Unlink bridge 
• Change bridge parameters. 

9.3.2.3 Alert Transport Service for Applications 

274 LAN Concepts 

This important new feature of IBM LAN Manager V2.0 allows applications to 
generate and send alerts to a focal point. In this context, the application is 
referred to as a reporting entity. 

This capability relies on the alert transport service facility, by which a reporting 
entity uses the services of the LAN Manager to allow a reporting entity to send 
alerts (such as an application alert) to NetView. Figure 113 on page 275 shows 
the relationships among the reporting entity, the LAN Manager, the LAN 
bridges, and the alert focal point. Alert transport service provides a mechanism 
to transport alerts from a reporting entity to the alert focal point, even though 
these two components may not have an SNA session established between 
them. 

Alert major vectors will be constructed by the reporting entity and sent to the 
LAN manager. These pre-built alerts are enveloped by a LAN management 
formatted frame. The LAN Manager formats and sends the necessary NMVT to 
the alert focal point in the same way as it formats and sends alert data 
gathered by LAN bridges in session with the LAN Manager. 
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The transport service used for the communication between the reporting entity 
and the LAN Manager is called Management Frame Transport Service. This 
architecture provides a way for using LLC Type 1 (connection less) services to 
allow a LAN station to reliably send management messages to the LAN 
Manager. It is a requirement to use LLC Type 1 service in order to avoid the 
necessity of the LAN Manager having connections established with each station 
in the LAN that might have information to send to it. This is achieved using the 
following algorithm: 

1. A LAN station sends a management frame (from its own MAC address, any 
SAP) to the LAN Manager (functional address = X'C00000000200', 
SAP = X'F4'). This frame is sent using limited broadcast and contains a 
correlator subvector within it. 

2. Multiple LAN Managers may receive the message. The controlling LAN 
Manager returns an acknowledgement to the originating address, reversing 
the path indicated in the received message frame. This acknowledgement 
contains a correlator subvector with the same value as the correlator 
present in the original message. 

3. The originating station resends the message multiple times at regular, 
predetermined time intervals until it receives an acknowledgement or it 
times out. This insures that, if at all possible, the LAN manager will receive 
a copy of the message. Due to timing considerations, the LAN Manager 
may receive multiple copies of the message. The LAN Manager can detect 
and discard duplicates by examining the correlator value. If the sending 
station has not re-used correlator values for which it has not received 
acknowledgements, the LAN Manager can determine the uniqueness of a 
message by the concatenation of the correlator value, the sending address, 
and the sending SAP. 
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9.3.2.4 Critical Resource Monitoring 
This IBM LAN Manager V2.0 feature allows the LAN Manager operator to define 
any workstation, identified by its unique universal or local MAC address, as a 
critical resource. 

IBM LAN Manager V2.0 will monitor this station and send an alert whenever 
this critical resource is lost from the 'LAN. This feature is especially useful to 
monitor such essential resources in an operational LAN environment as print 
servers or large file servers, gateway devices, backbone bridges or in general 
any bridge for which no backup route exists. It may also complement the error 
reporting of an intelligent 8220 Optical Fiber Converter. 

9.3.2.5 Multiple LAN Manager Support 
up to four LAN Managers running IBM LAN Manager V2.0 may be in session 
with the same LAN Bridge. Their relationship with the bridge is set by the 
network operator, identifying the reporting link to be either controlling or 
observing. 

Execution of any controlling IBM LAN Manager V2.0 command on a remote 
LAN segment is performed by the bridge, including commands that change the 
way in which LAN components operate or the topology of the remote segment 
(for example the Remove Adapter command). 

An observing LAN Manager may not issue a command altering the way in 
which the remote LAN segments functions. In general, an observing LAN 
manager is restricted to Query-type commands. 

Communication from IBM LAN Manager V2.0 to IBM LAN Manager V2.0 is not 
supported. 

9.3.2.6 Migration and Coexistence 

276 LAN Concepts 

The panels and messages of IBM LAN Manager V2.0 are similar to those used 
by IBM LAN Manager V1.0. In addition a utility package allows users to migrate 
the symbolic names file and bridge definition file from IBM LAN Manager V1.0 
to IBM LAN Manager V2.0. This Program Upgrade Package is available 
between December 30, 1988 until September 30, 1989. 

With respect to the enhancements discussed in the previous paragraphs, 
migration to IBM LAN Manager V2.0 is strongly recommended. The only 
instance in which delayed migration may be desired is when IBM LAN Manager 
V1.0 execution as a NetView/PC V1.1 application using the Remote Console 
Facility is required. 

When migrating to IBM LAN Manager V2.0, bridges running IBM Token-Ring 
Bridge Program Version 1.0 or 1.1 should be upgraded simultaneously to IBM 
Token-Ring Network Bridge Program V2.0 to allow proper multi-segment LAN 
management. 

In a NetView/PC environment, migration to IBM LAN Manager V2.0 implies 
concurrent migration from NetView/PC V1.1 to NetView/PC V1.2 if use of IBM 
LAN Manager V2.0's host gateway communications capability is not a sufficient 
alternative. 



IBM LAN Manager V2.0 is supported with NetView Release 2. However, the 
NetView operator LAN management command functions of IBM LAN Manager 
V2.0 through SPCI will only be available when running with NetView Release 3. 

9.3.2.7 Hardware Requirements 
The following hardware requirements apply to the workstation in which IBM 
LAN Manager V2.0 will be running either stand-alone or via a LAN-attached 
host gateway to NetView: 

• IBM PC XT-286, PC/AT or PS/2 Models 50, 60, 70 and 80. 

• 500 Kbytes memory (for IBM LAN Manager V2.0 only). 

• One diskette drive and one fixed disk (minimum 20 Mbytes) 

• Any currently available IBM Token-Ring Network Adapter or any currently 
available IBM PC Network (Broadband) Adapter. 

• Printer (optional but recommended). 

If using the Operating System/2 Extended Edition V1.1 SOLC communications 
support to establish the NetView session, the following additional hardware is 
required: 

• IBM SOLC Adapter on a Family 1 device. 

• IBM PS/2 Multiprotocol Adapter on a Family 2 device. 

If running IBM LAN Manager V2.0 as a NetView/PC V1.2 application, the 
following additional hardware is required: 

• Either the appropriate IBM Realtime Interface Co-Processor Adapter or 

• The IBM SOLC Adapter on a Family 1 device, or IBM PS/2 Multiprotocol 
Adapter on a Family 2 device. 

9.3.2.8 Software Requirements 
IBM LAN Manager V2.0 has the following software requirements: 

• Operating System/2 Extended Edition V1.1 

• The then-current release of NetView (currently NetView Release 3). 

• The then-current release of NetView/PC (if required, currently NetView/PC 
V1.2). 

• The IBM Realtime Interface Co-Processor control program for PS/2 
(if applicable, to drive the RTIC adapter). 
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9.4 Management Products for Small LANs 

9.4.1 3270 Emulation LAN Management 
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The IBM PC 3270 Emulation LAN Management Program V1.0 provides the 
capability to send alerts and other network management information up to a 
centralized network management host for small, remote token-ring LANs and 
PC Networks (Baseband and Broadband). 

The IBM PC 3270 Emulation LAN Management Program V1.0 monitors the IBM 
Token-Ring Network for hard errors, including beaconing conditions, and 
accumulates soft error data for threshold analysis. On the PC Network it 
monitors for inoperative bus conditions. The alert conditions are not presented 
locally at the LAN station as there is no local user interface, but are formatted 
and sent to NetView as NMVTs (Network Management vector transports). These 
alerts are sent to NetView using the existing SSCP-PU flow provided by IBM PC 
3270 Emulation Program. 

The program can only execute in the workstation that is being used as the 3270 
gateway. The IBM 3270 Emulation Program continues to provide host gateway 
function for workstations on the LAN while the IBM PC 3270 Emulation LAN 
Management Program V1.0 monitors the LAN. 

Figure 114 on page 279 shows two remote local area networks using the IBM 
PC 3270 Emulation LAN Management Program V1.0 for network management. 
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9.4.1.1 IBM PC 3270 Emulation LAN Management Program V1.0 Structure 
The IBM PC 3270 Emulation LAN Management Program V1.0 has two major 
components (shown in Figure 115 on page 280): The LAN error monitor and the 
alert generator functions. 

• LAN Error Monitor 

The LAN error monitor is the component that detects error conditions on 
the LAN and processes them. It receives information on hard and soft 
errors from the LAN adapter, and passes the processed information to the 
alert generator. 

• Alert Generator 

The alert generator is responsible for building alerts to be sent to NetView. 
It constructs an alert from the information captured by the LAN error 
monitor and uses the PU function of the 3270 Emulation program to send 
the alert to NetView. 
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9.4.1.2 IBM PC 3270 Emulation LAN Management Program V1.0 Alerts 
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The generic alerts are sent to NetView for processing can be viewed from any 
NetView console. They contain information on the type of error (permanent, 
temporary, unknown), a description of the problem, including the type of device 
causing the problem (if known), and recommended actions to solve the 
problem. 

The following types of alerts can be sent to NetView by the IBM PC 3270 
Emulation LAN Management Program V1.0 in a PC/Network environment: 

• A hardware error in a reporting station's CSMA/CD adapter has occurred. 
The adapter is now inoperative. 

• An error was discovered at a reporting adapter's programming interface. 
The adapter is now inoperative. 

• A continuous carrier condition has been detected on a CSMA/CD bus and 
the source of the condition is the gateway's adapter. 

• A continuous carrier condition has been detected on the CSMA/CD bus and 
the gateway's adapter is not the source. 

• The reporting node's adapter received a Remove Adapter command from a 
LAN Manager, and as a result has left a CSMA/CD LAN. 

• A no-carrier condition was detected on a CSMA/CD bus. 

The following types of alerts can be sent to NetView by the IBM PC 3270 
Emulation LAN Management Program V1.0 in a Token-Ring Network 
environment: 

• Adapter error: local TOken-Ring Adapter - a hardware error in the reporting 
station's adapter has occurred. The adapter is now inoperable. 



• Wire fault: Token-Ring lobe - the reporting station's adapter detected a 
wire-fault condition on the ring. 

• Auto remove: TOken-Ring lobe - the reporting station's adapter has left the 
ring as part of the beacon automatic-recovery process. That is, the self-tests 
completed unsuccessfully. 

• TOken-Ring remove command received - the reporting station's adapter 
received a remove adapter command from a LAN Manager, and as a result 
has left the ring. 

• Software program error - an error was discovered at the adapter 
programming interface. The adapter is now inoperable. 

• TOken-Ring inoperative - the ring has been beaconing for more than 52 
seconds. 

• Token-Ring temporary error - the ring was in a beaconing state for less 
than 52 seconds and then recovered. 

• Excessive Token-Ring errors - ring error monitor (REM) has detected 
excessive soft errors for the ring. 

• Software program error - the REM process is in an error state. 

9.4.1.3 Hardware Requirements 
IBM PC 3270 Emulation LAN Management Program V1.0 can run on the IBM PC 
XT, XT -286, AT, or any member of the IBM Personal System/2 family, equipped 
with one of the following LAN adapters: 

IBM PC Network Adapter II (including Frequency 2 and Frequency 3) 
IBM PC Network Adapter II/A (including Frequency 2 and Frequency 3) 
IBM PC Network Baseband Adapter 
IBM PC Network Baseband Adapter/ A 
IBM Token-Ring Network Adapter 
IBM TOken-Ring Network Adapter II 
IBM Token-Ring Network Adapter/ A 
IBM Tqken-Ring Network 16/4 Adapter (operating at 4 Mbps) 
IBM Token-Ring Network 16/4 Adapter/A (operating at 4 Mbps) 

Other non-gateway adapters on the PC Network can use the IBM PC Network 
Adapter card, but the IBM LAN Support Program V1.10 must be used. 

In addition you will need SOLC adapter, or the IBM PS/2 Multi-Protocol 
Adapter/ A depending on the workstation be~ng used for the gateway. 

Additional workstation requirements: 

248 Kbytes of memory for the IBM PC 3270 Emulation Program gateway 
code. 
48 Kbytes of memory for the IBM PC 3270 Emulation LAN Management 
Program V1.0. 
Monitor 
Printer (optional). 
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9.4.1.4 Software Requirements 
• PC Software: 

IBM PC 3270 Emulation Program V3.02 or higher 

IBM LAN Support Program V1.01 or V1.1 (required for IBM Token-Ring 
Network 16/4 Adapter and IBM TOken-Ring Network 16/4 Adapter/A). 

IBM PC/DOS 3.3 or 4.0 

• Host Software: 

NetView (Release 1, 2 or 3). 

9.4.2 OS/2 EE - LAN Manager Entry Version 1.0 
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Like the IBM PC 3270 Emulation LAN Management Program V1.0, the IBM LAN 
Manager Entry V1.0 product only provides network management function as a 
service point in conjunction with a NetView focal point. Its LAN management 
capabilities are limited to a single IBM TOken-Ring Network segment, 4 Mbps or 
16 Mbps, or a single IBM PC Network (Broadband or Baseband) segment. 

Like the IBM PC 3270 Emulation LAN Management Program V1.0, it does not 
provide a local operator interface at the LAN segment level. Network 
management function is available only at the central site network operator 
console. 

IBM LAN Manager Entry V1.0 cannot operate as a NetView/PC application. 

Aside from these environmental similarities between the two small LAN 
management products, IBM LAN Manager Entry V1.0 is much closer to IBM LAN 
Manager V2.0 in terms of function and implementation. 

IBM LAN Manager Entry V1.0 operates as an Operating System/2 Extended 
Edition V1.1 application with all the benefits explained under "OS/2 EE - LAN 
Manager V2.0" on page 272. 

IBM LAN Manager Entry V1.0 acts as a NetView agent, communicating with 
NetView using a LAN-attached host gateway device (for example 3174, 372x or 
3745) or a dedicated SDLC link relying on Operating System/2 Extended Edition 
V1.1's SDLC protocol support. The latter is currently the only possible 
communications environment when operating IBM LAN Manager Entry V1.0 on 
a IBM PC Network Baseband. 

Functionally, IBM LAN Manager Entry V1.0 forwards its own generated alerts to 
NetView. It also supports the alert transport service for applications in the 
same way as IBM LAN Manager V2.0. 

IBM LAN Manager Entry V1.0 provides a subset of the Service Point Command 
Interface 
(SPCI) support offered by IBM LAN Manager V2.0. As IBM LAN Manager Entry 

V1.0 supports on single segment network management, only the following six 
commands are supported: 

• Query Adapter Profile 

• Query Network Status 

• Query Topology 



• LAN segment Test 

• Remove Adapter 

• Reset LAN Manager. 

Refer to "OS/2 EE - LAN Manager V2.0" on page 272 for more details. The SPCI 
commands issued by the NetView operator are processed in the same way as 
discussed with IBM LAN Manager V2.0. 

Critical resource monitoring is supported in the same way as IBM LAN 
Manager V2.0. However, the resources must be defined as part of the product 
installation and customization because there is no operator interface to create 
such definitions during operation. 

9.4.2.1 Hardware Requirements 
IBM LAN Manager Entry V1.0 can run on the IBM PC XT-286 or PC/AT, or on 
IBM PS/2 Models 50, 60, 70 and 80, equipped with any of the current IBM 
Token-Ring Network Adapters (including the 16/4 Mbps adapters), IBM PC 
Network (Broadband) Adapters or IBM PC Network Baseband Adapters. 

Additional hardware requirements: 

• An SOLC adapter, or IBM PS/2 Multiprotocol Adapter depending on the 
workstation being used for the gateway. 

• 480 Kbytes of memory (for IBM LAN Manager Entry V1.0 only). 

• Monitor 

• Printer (optional). 

9.4.2.2 Software Requirements 
IBM LAN Manager Entry V1.0 requires in the LAN management workstation: 

• Operating System/2 Extended Edition V1.1 

~ IBM LAN Manager Entry V1.0 

Host software requirements: 

• the then current release of NetView (at the time of publication NetView 
Release 3). 

Earlier NetView releases will not support the SPCF capability for LAN 
management. 
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9.5 NetView/PC 
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NetView/PC is an IBM network management program product that extends 
network management capabilities beyond the SNA environment, providing 
integrated management of SNA, non-SNA addressable, voice and non-IBM 
elements of the information network. 

It is a network management tool designed to provide common system services 
and functions for one or more associated applications running under it, and 
communicating with it via a supplied application program interface (API). 
NetView/PC provides monitoring and problem determination services for these 
applications. It also provides a communication channel for network 
management information to flow to NetView from these applications, and 
eventually for commands to flow from NetView to the applications using service 
point control facilities (SPCF). 

IBM LAN Manager V1.0 can run as a stand-alone station in the LAN 
environment. Alternatively, it can run as a NetView/PC V1.1 application and 
send alerts to NetView on a System/370 host or use the NetView/PC support to 
provide a remote LAN Management console. NetView/PC V1.1, like IBM LAN 
Manager V1.0, operates in a IBM PC/DOS 3.3 or 4.0 environment. 

IBM LAN Manager V2.0 can also run as a stand-alone LAN workstation. In 
addition, it can communicate with a NetView host without NetView/PC services 
via a LAN gateway or via Operating System/2 Extended Edition V1.1 
Communications Manager's SOLC support. Alternatively, it can run as a 
NetView/PC V1.2 application. When connected to NetView in either way, IBM 
LAN Manager V2.0 supports LAN commands and alerts locally or from NetView 
and also provides an application alert transport service. NetView/PC V1.2, like 
IBM LAN Manager V2.0, operates in an Operating System/2 Extended Edition 
V1.1 environment. 

Customer-written application programs can use the NetView/PC API to take 
advantage of NetView/PC's network management function to extend network 
management to non-tBM devices. 

NetView/PC V1.2with IBM LAN Manager V2.0 should be considered whenever 
LAN management from a central site management location is combined with 
management of other non-SNA parts of the network. Such use NetView/PC 
V1.2 can provide efficient and consistent network management support for both 
the LANs and other network resources. If however no other non-SNA parts of 
the network have to be managed, it may be preferable to accomplish LAN 
management integration into focal point network management by using one of 
the LAN gateway connectivity options. 

Users of IBM LAN Manager V1.0 have a migration option to IBM LAN Manager 
V2.0. 



9.5.1 NetView/PC Functions and Structure 
The functions of the NetView/PC can be divided into Base System Services and 
services which are available only. if they are separately configured to run with 
the NetView/PC Base System Services. In NetView/PC, this configuration 
procedure is referred to as Grouping. 

The Base System Services are: 

• NetView/PC Access Method Services. 

• NetView/PC Data Base Manager. 

• NetView/PC DOS Partition Support. 

• NetView/PC API/CS. 

• NetView/PC Console Dialog Manager. 

• NetView/PC System Services Manager. 

• NetView/PC Help Facility. 

Through grouping the operator may define more NetView/PC functions to be 
initialized: 

• NetView/PC Service Point Command Facility 

• NetView/PC Host Data Facility 

• NetView/PC Host alert facility 

• NetView/PC Local alert facility 

• NetView/PC Remote Console Facility (RCF) 

• IBM LAN Manager V1.0 (NetView/PC V1.1) 

• IBM LAN Manager V2.0 (NetView/PC V1.2) 

Note that, in the IBM PC/DOS 3.3 or 4.0 environment of NetView/PC V1.1, there 
is insufficient memory within the 640 Kbytes addressing constraints to perform 
all of the above additional functions. For example, the host alert facility and the 
IBM LAN Manager V1.0 can be executed together, or the remote console facility 
and the IBM LAN Manager V1.0 can be executed together. However, 
concurrent operation of IBM LAN Manager V1.0 with host alert facility and 
remote console facility is not possible. 

Figure 116 on page 286 shows the structure of NetView/PC V1.1. In the fig ure, 
IBM product-unique and vendor applications are included. 
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Figure 116. NetView/PC 1.1 Base Functions and the Applications 

The subsequent paragraphs discuss some components/features of NetView/PC 
V1.1. They equally apply to NetView/PC V1.2 unless stated explicitly. However, 
even in the PC/DOS environment, NetView/PC V1.1 provides a multitasking 
appearance to the NetView/PC operator. 
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9.5.1.1 Access Method Services 
The Access Method Services Manager (AMS) provides services for the creation 
and maintenance of files. NetView/PC V1.1 processes can use the AMS to 
perform functions that are similar to the PC/DOS file function calls. 

The services provided are: 

• Create/delete/copy/rename a file. 

• Get/free disk space. 

• Create/delete/change a PC/DOS sub-directory. 

• Obtain information about a file. 

9.5.1.2 Data Base Manager 
The NetView/PC Data Base Manager (DBM) provides support for auxiliary 
storage devices including disk and diskettes. NetView/PC V1.1 DBM is used to 
open, read, write and close disk-resident files. 

9.5.1.3 Console Dialog Manager 
All interactions between the operator and NetView/PC take place using 
application dialogs. Menus and a "fill-in-the-blanks" approach simplifies 
operation and reduces operator training time. 

Dialog management services support the definition of dialogs and individual 
panels, and panel maintenance. These services are also available to 
customer-written applications. 

The console dialog manager provides the facility for operators to switch from 
one application to another without interrupting the execution of previous 
applications. 

9.5.1.4 Operator Services Manager 
The NetView/PC Operator Services Manager provides the following functions: 

• The ability to display operator intervention messages from various 
NetView/PC tasks. 

• Allows the user to selectively define the software components in the 
NetView/PC environment. 

• Definition of operator IDs and passwords to be used when logging onto 
NetView/PC. Operators without system operator authority are not allowed 
access to this function. 

• Ability to log off from NetView/PC without terminating the operation of 
NetView/PC. 

• With the region manager facility, either the remote console facility or the 
local alerts facility can be used. 

• A NetView/PC help facility. 
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9.5.1.5 CNM Support 
Customer-written applications can monitor non-SNA devices down stream from 
NetView/PC. When a problem is detected the application can create an alert 
for the network operator. The CNM support allows NetView/PC's alert manager 
to receive alerts from a NetView/PC application and to send them to NetView in 
a System/370 host. 

NetView/PC V1.2 in addition allows the NetView Rel.3 operator to issue 
commands, activating CLiSTs stored at NetView. Each CLiST in turn, issues a 
service point control interface (SPCI) command, containing the appropriate 
parameters. Through the SpCF interface, NetView/PC V1.2 passes the operator 
command to IBM LAN Manager V2.0 for execution. IBM LAN Manager V2.0 
sends a response back for display at the NetView operator console. 

9.5.1.6 Alert Management 
NetView/PC supports only network management vector transport (NMVT) 
formatted generic alerts. This applies to both alerts received by NetView/PC 
from an application, for example, LAN Manager, and those sent by NetView/PC 
to NetView. 

The alert manager in NetView/PC will disp'lay an "AL" at the bottom of the 
screen and generate an audible alarm to notify the operator that there are 
alerts waiting. The" AL" is cleared when the operator views the alert(s). 

Alerts are stored in an alert file on the workstation's hard disk. They are sent 
to NetView over a dedicated SOLC link. For both NetView/PC V1.1 and 
NetView/PC V1.2, the SOLC link may be provided by the appropriate IBM 
Realtime Interface Co-Processor Multiport adapter. Alternatively, NetView/PC 
V1.2 supports use of Operating System/2 Extended Edition V1.1 Communications 
Manager's SOLC support to provide an SOLC link using either an SOLC adapter 
or a Multiprotocol Adapter. 

9.5.1.7 Remote Console Facility 
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The Remote Console Facility (RCF) of NetView/PC V1.1 enables NetView/PC 
V1.1 running in a local PC to control a remote PC running NetView/PC V1.1. 
The two PCs must be connected using an asynchronous communication link. 

When in session, the keyboard of the LAN-attached NetView/PC (that is, the 
remote PC) is locked. All keystrokes from the local operator are passed to the 
NetView/PC residing in the remote PC. All information displayed on the screen 
of the remote PC will also be displayed on the screen of the local PC. 

The local NetView/PC V1.1 operator could, for example, use the IBM LAN 
Manager V1.0 running as a NetView/PC V1.1 application in the remote PC to 
control a remote IBM Token-Ring Network or IBM PC Network (Broadband). If a 
LAN workstation was causing problems on the LAN, it could be forced off the 
LAN. 

When using the Remote Console Facility, the IBM Realtime Interface 
Co-processor Multiport Adapter is required in both the local and remote 
workstations. 



Figure 117 on page 289 shows a typical NetView/PC V1.1 configuration for 
network management on local and remote LANs. Alerts can flow from the local 
and remote LANs up to a NetView host. Note that the local PC running 
NetView/PC V1.1 has to be SOLC-attached to the host, and the asynchronous 
link between the two NetView/PC V1.1 systems can only be used for 
NetView/PC communication. 
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Figure 117. NetView/PC 1.1 Remote Console Facility 

Remote console facility is not supported in NetView/PC V1.2. However a 
statement of direction, issued with the announcement of NetView/PC V1.2, 
states IBM's intention to provide remote console support in the future. 
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9.5.2 NetView/PC Hardware Requirements 
NetView/PC V1.1 requires the following hardware: 

• IBM PC XT, XT-286, AT, IBM PS/2 Model 30. 

• 640 KB of memory. 

• One 5.25in double-sided diskette drive or a high-capacity diskette drive. 

• 10-megabyte (or more) hard disk. 

• An IBM Color Display with a IBM Color/Graphics Monitor Adapter, or an 
IBM Monochrome Display with a Monochrome Display and Printer Adapter. 

, Graphics printer or "Proprinter" (registered trademark of the International 
Business Machines Corporation) (optional) 

• IBM Realtime Interface Co-processor Multiport Adapter 

This adapter is required to support NetView/PC V1.1's communication 
facilities. 

NetView/PC V1.2 requires the following hardware: 

• For configurations using the IBM Realtime Interface Co-processor Multiport 
Adapter, see the NetView/PC V1.1 requirements. 

• For configurations without the IBM Realtime Interface Co-processor 
Multiport Adapter: 

IBM PS/2 Multiprotocol adapter (PN 6450348) or 

IBM SDLC Adapter (PN 1501205 or 1502090). 

9.5.3 NetViewlPC Software Requirements 
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NetView/PC V1.1 requires the following software in the IBM PC: 

• IBM Realtime Interface Control Program DOS Support (5669-177): A 
communication software package to control IBM Realtime Interface 
Co-processor Multiport Adapter. 

• IBM PC/DOS 3.3 or 4.0. 

NetView/PC V1.1 requires the following software in the host: 

• For transmitting alerts and other CNM data: 

NetView for MVS/XA (5665-362) 

NetView for MVS System/370 (5665-361) 

NetView for VM (5664-204). 

NetView/PC V1.2 requires the following software in the workstation: 

• IBM Realtime Interface Control Program OS/2 Support (5662-281) 

This will be optional after a maintenance update scheduled for year-end 
1989. 

• Operating System/2 Extended Edition V1.1 

NetView/PC V1.2 requires the following software in the host: 

• For transmitting alerts and other CNM data: 



NetView for MVS/XA (5665-362) 

NetView for MVS System/370 (5665-361) 

NetView for VM (5664-204) 

NetView for VSE (5666-343). 

• Additional software may be required when using NetView/PC V1.2 to 
implement change management, for example CICS/DDM (5665-463), 
NetView/DM 1.1 and VTAM Protocol Conversion Application at the host, and 
IBM PC Node Executive (PCNX) at the workstation level. 

9.5.4 NetView/PC Summary 
NetView/PC is a sophisticated network management tool. It can be used to 
monitor SNA and non-SNA environments, and report locally or send alerts to a 
central SNA CNM site. 

NetView/PC can be used to integrate LAN management into central site 
network management at a focal point. It is optional when IBM LAN Manager 
V2.0 is being used. 

The next list summarizes the additional or enhanced functions of NetView/PC 
V1.2 in comparison with NetView/PC V1.1: 

• NetView/PC support on Operating System/2 Extended Edition V1.1, providing 
memory protection for NetView/PC applications and elimination of the 
PC/DOS memory addressing constraint (640 Kbytes). 

• Generic alerts enhancements, allowing alerts, locally generated by 
NetView/PC, to be viewed at the NetView/PC workstation itself. 

• SPCF has been improved to provide enhanced performance and to support 
up to 128 different applications concurrently whereas NetView/PC V1.1 could 
only support one. 

• NetView/PC V1.2 can communicate with a NetView host via Operating 
System/2 Extended Edition V1.1 's SDLC support rather than the IBM 
Realtime Interface Co-processor Multiport Adapter hardware and software 
support. 

• Remote console facility is currently not available under NetView/PC V1.2, 
but the intent to provide it in the future has been stated. 

In conclusion, Figure 118 on page 292 illustrates the major components of both 
NetView and NetView/PC, and the communications link between the focal point 
(NetView) and the service point (NetView/PC). 
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9.6 IBM Token-Ring Network Trace and Performance Facilities 

9.6.1.1 Product Description 
The IBM Token-Ring Network Trace and Performance tool consists of both a 
hardware and a software component. 

Additional capability is required for the IBM Token-Ring Network Adapters II 
and I A to support the required software functions. The enhanced adapters are 
known as IBM Token-Ring Network Trace and Performance Adapter II and IBM 
TOken-Ring Network Trace and Performance Adapter III A (part numbers 
96X5773 or 96X5774). Both operate exclusively at 4 Mbps. 

When not used with the corresponding software component, one of these 
adapters will behave like a regular Token-Ring Adapter II or Token-Ring 
Adapter IliA. 

IBM Token-Ring Network Trace and Performance Program (Pgm/N 96X5763) is 
the corresponding software, providing a ring trace function or a performance 
monitoring function for the ring to which the trace and performance system is 
attached. 

9.6.1.2 Trace Facility 
The trace facility provides the ability to capture and analyze data traffic on the 
ring to which the tool is connected. The user may specify various filters such 
as type of frames to be captured (MAC, non-MAC, All), a specific set of 
destination andlor source addresses, type of LLC service command etc., before 
starting a ring trace. The trace facility will then write the captured frames to a 
user-specified file which may be analyzed using the Trace Analysis Facility. 
This analysis tool provides a summary of all frames indicating for each, the 
destination and source address fields and the frame function (command) 
represented by each (with respect to MAC, LLC , SNA or PCINetbios operation). 
Each record has a sequence number. The detailed trace analysis report 
contains detailed information for each frame identified in the summary. In 
addition to the sequence number, each detail record contains a time ~tamp and 
a formatted listing of the frame (or frame header) contents. MAC header and 
trailer fields, and LLC header and routing fields are interpreted in addition to 
the hexadecimal display of the information field. The timer resolution is 10 
milliseconds. Search parameters can be setup to enable analysis of selected 
records rather than the complete file. 

The special hardware features of the Trace and Performance Adapter are 
required to enable the trace facility to trace frames not addressed itself. In 
trace mode, the adapter is opened to observe all frames, but does not 
participate in neighbor notification protocols. 

To address possible security exposures, it is recommended that IBM LAN 
Manager V2.0 or IBM LAN Manager V1.0 be used in conjunction with the. Trace 
and Performance program. In Trace mode, the adapter is required to send a 
special frame to to the LAN Manager functional address, confirming that it is 
active and tracing. This feature is supported by IBM LAN Manager V2.0 and IBM 
LAN Manager V1.0. They can can be set to allow or disable the trace facility. If 
disabled, the LAN Manager will force the trace adapter offline, and the current 
trace data set will be erased. 
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9.6.1.3 Performance Facility 
The second function of the IBM Token-Ring Trace and Performance Facilities 
addresses ring performance. The performance facility collects ring traffic 
statistics in a user-specified file and displays a real time measure of the ring 
load as a percentage of the 4 Mbps theoretical ring capacity. Recording of data 
is based upon syst~m defaults or specifications provided by the user. Counters 
similar to those specified for the 3174 controller are used to collect the data 
associated with specific frame and byte sequences and the relevant information 
is written by the performance facility to disk. Activation of the performance 
monitoring facility inserts the adapter in the ring and participates in regular ring 
protocol operation but cannot send/receive data through the LLC application 
interface to/from other applications in the performance monitoring system. 

A performance analysis facility is available to display tabular reports of the 
statistics in various ways: according to frame type (total frames, MAC, LLC) 
and/or frame length distributions. The performance analysis facility also 
supports the printing of performance statistics in graphical form. 

9.6.1.4 Additional operational considerations 

9.6.1.5 Positioning 
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If the token-ring segment being traced is not monitored by a LAN Manager, 
special care should be taken to secure the trace and performance monitoring 
station. In trace mode this station is capable of recording all data traffic on the 
ring to which it is attached. Physical protection of this station as well as 
encryption of critical data portions may have to be considered. 

At any stage during setup of ring data collection or data analysis help is 
provided to assist the user to specify appropriate filtering or search criteria and 
to clarify displayed data. 

Analysis reports generated through either of the two analysiS facilities may be 
printed or written to disk for further processing. 

When neither the trace nor the performance monitoring functions are invoked, 
the adapter operates as a regular Token-Ring Adapter II or Token-Ring Adapter 
II/A. On completion of trace or performance monitoring activity, the adapter will 
also reset to operate as a regular Token-Ring Adapter II or Token-Ring Adapter 
IliA. 

The previous discussion as well as miscellaneous differences between some 
LAN Manager functions and Token-Ring Network Trace and Performance 
facilities clear!y pOints out the different yet complementary approach towards 
ring management offered by these products. 

Whereas LAN Manager is aimed at continuous LAN segment monitoring of a 
multi-segment environment, preferably integrated into central site network 
management operations, the Token-Ring Network Trace and Performance 
facilities provide a specific, in-depth analysiS tool for specialized problem 
determination of traffic on a single ring segment. 

Token-Ring Network Trace and Performance facilities are adapted to be used in 
areas such as protocol verification or to assist in ring design by measuring load 
conditions on individual rings to obtain information to decide whether or not to 
split rings or rearrange devices. 



The Token-Ring Trace and Performance Facilities prove to be particularly 
interesting in: 

• Token-ring network problem determination 

• Application development debugging and/or protocol verification 

• Token-ring network design through ring utilization and/or device utilization 
statistics. 

Therefore these facilities should be an integral part of any major IBM 
Token-Ring Network implementation plan. 
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9.7 IBM LAN Management Products Summary 
The following table summarizes the IBM LAN management products both 
functionally and with regard to the different IBM LAN offerings. In addition, LAN 
specific diagnostic tools (Ring Diagnostics and PC Network Analysis Program) 
and the IBM Token-Ring Trace and Performance Facilities have to be 
considered. 

Loca 1 Area Netw. Commands Alerts Rem. Gateways to NetView 
PCNet PCNet Token multi LAN Oper. local SPCI Host Appl. Cons. NV/PC PC o-S2EE 3174 
Baseb Broad Ring segm. size System I/F supp. Forw. Xport Fac. appl. Gatew SDLC 37xx 

PC 3270 Emu 1. PC/DOS 
Y y y N small LAN Hanagement 3.3 N N Y N N N Y N N 

41·1bps Program 4.0 

16 & OS/2 
Y Y Y N small LAN Nanager EE 1.1 N Y y y N N N Y Y 

(1) (2) 4Hbps Entry VI. 0 (9) 

PC/DOS 1.1 
N Y Y Y med.- LAN Hanager 3.3 Y N Y N Y Y N N N 

414bps (5) large VI. 0 4.0 (3) (3) (3) 

16 & OS/2 1.2 
N Y Y y med.- LAN Hanager EE 1.1 Y y y y N Y N Y Y 

(2) 4t~bps (6) large V2.0 (4) (9) 

16/4 
N N Y N N/A 9370 N/A N/A N Y Y N N/A N/A N/A Y 

4Mbps (7) 

N N Y N N/A AS/400 N/A N/A N Y Y N N/A N/A N/A Y 
4t4bps 

N N Y N N/A 3174 Gateway N/A N/A N Y Y N N/A N/A N/A Y 
16/4 RPDS (8) (7) 

(1) Only OS/2 EE 1.1 SDLC Gateway capability applies. 

(2) Host gateways 3174, 37xx, •.. only accessible on Token-Ring segment via PC Network Bridge. 

(3) Host alert forwarding and remote console facility are mutually exclusive under PC/DOS (640KB limit). 

(4) NetVie~I/PC 1.2 includes S.O.D. to provide Remote Console Facility in the future. 

(5) Token-Ring segments only (only links with IBN Token-Ring Bridges). 

(6) Nixed Token-Ring / PC Net (Broadband) segments via links with PC Network Bridges. 

(7) Basic alerts, that is text included in the NNVT instead of code points; 
9370 may convert to Generic Alerts. 

(8) 3174 implements a subset of Ring Problem Detel"lllination Support (including RHI server function). 

(9) The OS/2 LAN Gateway (S.O.D.) will provide this function. 

Figure 119. LAN Management Products - Summary 
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10. LAN Positioning 

10.1 IEEE 802.3, ISO IS 8802-3 
The IEEE 802.3, ISO 8802-3 International LAN Standard, also known as the 
contention bus, specifies the carrier sense multiple access with collision 
detection (CSMA/CD) protocol to be used for accessing the common media. 

This architecture is best suited for relatively stable local area networks with low 
traffic volumes and a relatively short average frame length. 

The CSMA/CD protocol is very sensitive to high traffic loads, and therefore is 
not really suited in such an environment. As a backbone LAN is likely to 
concentrate LAN traffic, another LAN approach may be more appropriate. 

Several architectural factors may inhibit CSMA/CD based LAN implementation 
in rapidly expanding LAN environments. 

The CSMA/CD contention-based algorithm offers probabilistic media access to 
the LAN stations which may be more susceptible to overload in environments 
with large or volatile traffic characteristics. 

The "broadcast" signalling employed in the IEEE 802.3 LANs may make fault 
domain isolation more difficult in larger LANs, and limits automatic recovery 
options at the medium access control level. 

CSMA/CD-based LANs were the first local area network implementations to 
become generally available in commercial products. Today, there are many 
CSMA/CD based LAN offerings which makes this LAN approach quite popular 
and consequently a good candidate for LAN interconnection. 

The requirement to support collision recovery and to minimize propagation 
delays tends to increase the cost of bridges and repeaters CSMA/CD LANs. In 
many cases CSMA/CD LANs use specialized cabling which cannot be used for 
other traditional data communications traffic. 

Because of the early popularity of Ethernet LANs, many installed LANs use 
products which are capable of supporting only the Ethernet protocols and not 
the IEEE 802.3 protocols which evolved from the earlier specifications. This 
must be taken into consideration in planning for any-to-any connectivity. 

IBM implements CSMA/CD in two of its LAN offerings: IBM PC Network 
Baseband and IBM PC Network (Broadband). These products are similar to, but 
do not conform to IEEE 802.3, ISO 8802-3 standards. 

The IBM PC Network Baseband addresses the small establishment/work group 
environment, providing a cost-effective solution within the limitations of a single 
LAN segment approach without interconnection capabilities or sophisticated 
network management tools. 
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The IBM PC Network (Broadband) addresses the establishment/campus wide 
network environment, offering a versatile broadband environment with a variety 
of OEM attachments. This product is capable of co-existing on a broadband bus 
in a manufacturing environment. 

10.2 IEEE 802.4, ISO IS 8802-4 
The IEEE 802.4, ISO 8802-4 LAN standard, also referred to as Industrial LAN, 
offers the two bottom layers of the Manufacturing Automation Protocol (MAP), a 
full seven-layer communications application architecture for the manufacturing 
environment. 

This LAN standard is best suited to meet the high broadband multi-channel 
communications requirements, which typically arise on the plant floor. 

At the same time, MAP 3.0 as the emerging version of the seven-layer standard 
is called, meets another very important requirement. It includes the capability 
of providing guaranteed bandwidth and offers a fast-path solution for 
time-critical applications. 

A broadband environment with many different channels requires specialized 
transmitters and may involve a considerable tuning effort. In addition, all 
components are designed to operate in a very aggressive industrial 
environment. This implies expensive translator units and adapters, and 
installation/maintenance costs compared to baseband LAN solutions for an 
office environment. For these reasons, a MAP LAN should net be considered in 
a rapidly expanding environment, unless this is the only LAN solution to meet 
some of the basic communications requirements. In a large, integrated 
multi-segment LAN environment, MAP segments should not be chosen for the 
backbones. An industrial LAN does not offer the best solution to meet high 
availability requirements. 

10.3 IEEE 802.5, ISO IS 8802-5 
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The IEEE 802.5, ISO 8802-5 LAN standard, known as Token-Ring, is implemented 
by IBM with its IBM Token-Ring Network. This LAN product provides IBM's 
most versatile, general purpose LAN solution, offering native attachments for a 
variety of devices, workstations as well as communications devices and 
mid-range systems. It offers easy expansion capabilities and convenient 
solutions for topology changes. 

For customers with larger, or rapidly growing LANs, the Token-Ring protocols 
are ideally suited to build a multi-segment hierarchical LAN. Various bridge 
products offer solutions for backbones with requirements for high-performance 
interconnection between Token-Ring segments operating at different speeds, for 
interconnection with IBM PC Network (Broadband) segments, or for 
interconnection with remote token-ring segments over teleprocessing lines. 

The tEEE 802.5, ISO 8802-5 LAN Standard includes extensive network 
management and auto-recovery capabilities, which, together with products and 
topologies providing automatic backup offer the best solution for 
high-availability LANs. 



The IEEE 802.5, ISO 8802-5 LAN standard specifies a baseband medium. Thus, 
solutions such as IBM PC Network (Broadband) may be preferred for 
broadband LANs, although IBM Token-Ring LAN segments may be 
interconnected with broadband LAN segments via bridges. 

Token-Ring LAN segments, offered with the IBM Token-Ring Network at 4 Mbps 
and 16 Mbps transmission speeds, provide a basis for coexistence with 
emerging standards such as FOOl to address the bandwidth requirements of 
ultra-high speed local area networks. The Token-Ring Network approach is 
closely aligned with the Fiber Distributed Data Interface (FOOl), an emerging 
ultra-high speed LAN standard offering 100 Mbps on optical fiber media both in 
terms of frame format and cabling. These similarities provide the potential for 
relatively simple and cost-effective migration to and coexistence with future 
FOOl LANs in many establishments. 

Token-ring cabling includes general-purpose copper wiring, which may be used 
for most traditional data communications traffic, as well as optical fiber cabling 
between the wiring closets. Cabling requirements for the IBM Token-Ring 
Network are best satisfied by IBM Cabling System's structured wiring approach, 
limiting the need for wiring changes and substantially adding to the ease of 
re-configuration or growth. 

Finally, the IBM Token-Ring Network offers important LAN management 
capabilities for a multi-segment environment, with optional integration into 
central-site network management through IBM LAN Manager V2.0, various SNA 
host gateways and the NetView focal point implementation in a System/370 host 
system. 

10.4 LAN Interfaces 
The standards organizations specify a standard protocol IEEE 802.2 or ISO IS 
8802-2 which is common to the three LAN standards IEEE 802.3, IEEE 802.4 and 
IEEE 802.5 as well as FOOL 

This link-level protocol has an open LAN interface, commonly referred to as the 
LLC interface. IBM supports this interface through the IBM LAN Support 
Program V1.10 for all workstation attachments to the IBM Token-Ring Network, 
IBM PC Network (Broadband) and the IBM PC Network Baseband. All other 
devices with native IBM TOken-Ring Network attachments, communications 
controllers, cluster controllers and mid-range systems, use this interface to 
communicate over the LAN. IEEE 802.2 LLC is also the common interface 
across a multi-segment LAN environment, regardless of the various medium 
access control protocols used by the individual LAN segments. 

IBM implementations of the IEEE 802.2 LLC interface provide easy integration of 
the LAN protocols into IBM System Network Architecture (SNA), and are the 
basis of communications between LAN devices and IBM System/370 host 
systems across SNA gateways. It is also the basis for IBM's strategic LU 6.2 
protocols for program-to-program communication between LAN stations. 

In addition, IBM provides through the IBM LAN Support Program V1.10 a 
non-standard but widely accepted higher layer interface for LAN-attached 
workstations, called Netbios. Netbios is used by a variety of popular 
applications for LAN attached workstations. 
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List of Abbreviations 

ANSI 
APPC 
ASCII 
AWG 
BNN 
bps 
CATV 
CCITT 

American National Standards Institute 
Application Program to Program Communication 
American (National) Standard Code for Information Exchange 
American Wire Gauge 
Boundary Network Node 
bits per second 
Community Antenna TeleVision (Cable TV) 
Comite Consultatif International Telegraphique et Telephonique 
(International Telegraph and Telephone Consultative Committee) 

CF Control Field 
CIM Computer-Integrated Manufacturing 
CPRB Connectivity Programming Request Block 
CSMAICD Carrier sense multiple access with collision detection 
dB decibel 
DDM Distributed Data Management 
DFT Distributed Function Terminal 
DISC DISConnect (Command) 
DLC Data Link Control 
DSAP 
DSPU 
DTE 
EBCDIC 
FCS 
FDX 
FDDI 
GW-NCP 
HDX 
HLLAPI 
ICS 
INN 
IEEE 
IMPL 
10 
ISO 
IWS 
Kbps 
LAN 
LED 
LLC 
LPDU 
LSAP 
LU 
MAC 
MAP 
Mbps 
MFI 
MMS 
MVID 
NADN 
NAUN 
NCP 

Destination Service Access Point 
Downstream Physical Unit 
Data Terminal Equipment 
Extended Binary Coded Decimal Interchange Code 
Frame Check Sequence 
Full Duplex 
Fiber Distributed Data Interface 
Gateway NCP 
Half Duplex 
High Level Language Application Programming Interface 
IBM Cabling System 
Intermediate Network Node 
Institute of Electrical and Electronic Engineers 
Initial Microprogram Load 
Input/Output 
International Standards Organization 
Intelligent Workstation 
Kilobits per second (Thousands of bits per second) 
Local Area Network 
Light Emitting Diode 
Logical Link Control 
Logical Link Control Protocol Data Unit 
Logical Link Control Service Access Point 
Logical Unit 
Medium Access Control 
Manufacturing Automation Protocol 
Million bits per second 
MainFrame Interactive 
Manufacturing Messaging Specifications 
Major Vector IDentifier 
Nearest Active Downstream Neighbor 
Nearest Active Upstream Neighbor 
Network Control Program 
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NTRI 
OSI 
PABX 
PC 
PV 
RAM 
RF 
RI 
RR 
SABME 
SAP 
SDLC 
SRPI 
SSAP 
TCP/IP. 
TIC 
TRA 
TRM 
TRSS 
TSAF 
TTP 
VA 
X/D. 

NCP Token-Ring Interface 
Open Systems Interconnection 
Private Automatic Branch Exchange 
Personal Computer 
Physical Unit 
Random Access Memory 
Radio Frequency 
Routing Information 
Receive Ready 
Set Asynchronous Balanced Mode Extended (Command) 
Service Access Point 
Synchronous Data link Control 
Server/Requester Programming Interface 
Source Service Access Point 
Transmission Control Protocol/Internetwork Protocol 
To.ken-Ring Interface Coupler 
Token-Ring Adapter 
Token-Ring Mu·ltiplexor 
Token-Ring SubSystem 
Transparent Services Access Facility 
Telephone Twisted Pair (Wiring) 
Unnumbered Acknowlegement 
Exchange Identification 
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