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COMMUNICATIONS

Users can be attached to multi-user AIX systems either by
terminal adapters or by a LAN. The challenge for any
multi-user system is to apply processing power to each
user’s application efficiently. IBM's Network Terminal Accel-
erator can improve overall system performance for users
on an Ethernet LAN by off-loading the LAN protocol execu-
fion from the host.

he growing demand and competition for

CPU resources require managers to

search for ways to deliver computing

services at a minimal cost. One way to
reduce costs is to use a Micro Channel multiport
adapter to attach terminals to a system. Terminals
are often attached across a LAN for convenience
and flexibility; however, this method is inefficient
because of the software protocol overhead of net-
work connections. Implementing this software in
an adapter eliminates this inefficiency, resulting
in lower CPU costs.

One question facing many managers is how to
increase the number of regular AIX users without
overloading the CPU. There are several potential
solutions to this problem:

[ Migrate to a faster system. Since new sys-
tems are often expensive, this solution may
not be the most cost-effective.

0 Add more processors. Although this method
can often meet the needs of end users more
efficiently, it can be programming intensive
and may increase system administration
requirements.

[ Provide extra capacity through loosely
coupled systems on a network. Such sys-
tems are too unstructured for many applica-
tions. Some applications can use a
client/server model to off-load some process-
ing to distributed client processors. However,
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since the client/server model does not fit all
applications, this approach may involve exten-
sive programming changes.

O Add tightly coupled special-purpose
processors to off-load the main processor.
This is often the most desirable approach
because it has the least impact on program-
ming environment, current applications, and
migration. One example of this approach is
the use of communication or storage 1/O
processors on mainframes. The RISC Sys-
tem/6000 has a variety of intelligent Micro
Channel adapters that can perform some level
of off-loading. For example, the graphics
adapters off-load much of the vector or com-
plex image processing from the graphics sub-
system, and the 128-port asynchronous
subsystem adapter can off-load all the tty char-
acter processing from the AIX tty subsystem.
Similarly, the Network Terminal Accelerator
off-loads the networks and terminal protocol
to the firmware.

Network Terminal Acceleration

Network terminal is the remote terminal access
between two systems in a LAN environment. Tra-
ditional network protocols—System Network
Architecture (SNA), TCP/IP, and Open Systems
Interconnection (OSD—provide terminal emula-
tion for peer-to-peer host access to data and
applications.

In the AIX TCP/IP environment, the network
terminal access commands are telnet and rlogin.
The overhead for TCP/IP protocols and
telnet/rlogin processing can decrease perfor-
mance of a business application. Figure 1 shows
the data path differences between a locally
attached ASCII terminal and a network-attached
device. The overall path length for a direct attach-
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ment is about one-third that of the network-
attached terminal.

Network-attached devices using TCP/IP over
Token-Ring, Ethernet, or Fiber-optic Data Distrib-
ution Interface (FDDI) networks can provide
higher bandwidths than a directly attached async
terminal. However, network attachment causes a
heavy protocol processing load for the host,
including the following:

[ Kernel-level processing
— Network driver
— TCP/IP protocol
— The tty protocol
— Pseudo-drivers

[ User-level processing
— Login daemon execution

This heavy load can be reduced by shortening
the code path and off-loading the network proto-
col and daemon processing to firmware (the shad-
ed area in Figure 1). The shell environment in
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traditional AIX uses pseudo-tty (pty) as I/O simula-
tion for remote access. In the accelerated environ-
ment, a new type of reengineered pseudo-device,
high-performance tty (hty), can provide equivalent
functions with special firmware assistance.
Because the Network Terminal Accelerator adapter
and software can provide this capability and eftfi-
ciency, they are ideal for a host with many users.

Highlights of the Terminal Accelerator

The Network Terminal Accelerator adapter can be
attached to any standard Ethernet with an appro-
priate transceiver. Since the adapter supports
both TEEE 802.3 and Ethernet Version II packet
formats, it can replace the existing Ethernet
adapter. Figure 2 shows the network topology
with this adapter.

The software support includes a device driver,
configuration methods, and diagnostics. The Net-
work Terminal Accelerator requires AIX 3.2.5.
The adapter can support two IP addresses: one
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for the oft-loaded TCP/IP protocol layer with
login support, and the other for existing ATX
TCP/IP protocol running in AIX kernel space.
The system administrator must be aware of both
protocol stacks with their functional placements,
capabilities, and limitations.

In a typical terminal server host environment,
the off-loaded IP address will handle all the ter-
minal users, while the other IP address and
resources are intended for other uses, such as
NFS, network routing, and so on. Figure 3 shows
functional placements and packaging of both
TCP/IP protocol layers. The adapter can be con-
figured using System Management Interface Tool
(SMIT) to define the IP address for the Ethernet
connection, and also to define the number of hty
devices available at system boot. Each hty device
maps onto a terminal user access shell and
becomes available for login.

The telnet /rlogin Sessions

The telnet or rlogin sessions can be initiated
from any TCP/IP host on the network: a PC,
another RISC System/6000, or a terminal server
(such as the 7318 S20 described on page 58). The
adapter has two models that support 256 or 2048
maximum sessions. Each hty device can be con-
figured as a “call out” or “call in” port. If config-
ured for call out, a telnet or rlogin session is
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automatically established to a destination IP host
during the open system call. In a distributed
workgroup environment, this support can con-
nect to a modem pool or shared printers that are
directly connected to the network.

Ethernet packets for protocols other than
telnet or rlogin will be passed on to the proto-
col stacks in the host for processing. The address
assignment is set up using SMIT. This enables the
system to support all existing protocols, yet the
adapter can still efficiently handle the LAN termi-
nal protocol processing for the users attached to
the network.

The adapter also supports the Simple Network
Management Protocol (SNMP) agent function and
can be centrally managed by a manager product
such as NetView/6000.

Conclusion

With a dedicated microprocessor, the adapter can
efficiently off-load the LAN protocol stacks for
TCP/IP. Each CPU interrupt from the adapter to
AIX can contain multiplexed data from many ses-
sions. The adapter, which supports the 32-bit
busmaster feature, can move large volumes of
data efficiently. The protocol off-loading also
reduces the number of context switches required
to process incoming data. This solution, transpar-
ent to both users and application software, can
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increase telnet and rlogin efficiency by 300%,
freeing the CPU for more application processing.
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