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AS Allfirst Financial, Inc., Baltimore, Md., assembled
its regional banking network through a series of

acquisitions, the issue of item processing became a critical
challenge. In almost every banking merger, one of the first
steps taken by the acquiring bank is to shut down the
mainframe computer operated by the acquired bank to avoid
duplication of effort and obtain cost reductions from the
merger. Most operations of the acquired bank such as
commercial and installment loan processing can easily be
transferred to the acquirer’s data center using a conventional
wide area network (WAN). But centralizing item processing
operations is considerably more difficult. Checks collected
every day in each branch in the network must be posted during
the nightly processing run that evening. IBM’s mainframe
architecture requires that reader/sorters and other peripherals
be located close to the host. Originally, this made it necessary
to deliver checks collected from all branches through a courier
service to the data processing center in Baltimore. As the
network grew, this became more expensive, both due to rising
shipping costs and the labor required to manage the logistics
of the process.

To overcome these issues, Allfirst Financial Inc. decided to
install channel extension systems which substantially
increased operating efficiency by running reader/sorters in
regional processing centers from a mainframe at headquarters.
This approach substantially reduced expenses by making it
possible to shut down mainframe computers in the regional
facilities while avoiding the costs and logistical difficulties of
having to courier checks from branches in Pennsylvania and
Delaware to headquarters in Baltimore.

WHAT IS CHANNEL EXTENSION?

Channel extension is the technology that connects enter-
prise computers to mainframe devices over a WAN. Typical

mainframe cable limitations are 200 feet up to 66 kilometers.
Some types of channel extension systems employ emulation
technology that overcomes propagation delay over long
distances. As long as adequate bandwidth is allocated,
channel extension systems can deliver rated speed for the
devices they support.

Check processing is one of the most important applications
in the banking industry and how it is handled makes a big
difference to the bank’s profitability. Channel extension can
reduce document storage and handling costs, and improve
customer service. Check sorters, check image capture
devices, and printers can be located remotely from the bank’s
computer center by using channel extension systems and
industry-standard local area networks (LANs) and WANs.
Remotely locating the check processing equipment from the
data center can reduce check handling, mailing, and transporta-
tion costs, and provide the opportunity to use alternate check
processing sites for disaster recovery and business continuance.

Additional features of channel extension systems include
data compression, network implementation over the existing
routed TCP/IP network, and equipment management through
the simple network management protocol (SNMP).

ITEM PROCESSING CHALLENGES

Members of the Allfirst technology delivery team began to
consider implementations. We had originally faced a somewhat
similar problem a few years earlier when the bank opened a
satellite processing center near its headquarters in Baltimore.
At that time, the IBM mainframe architecture made it impos-
sible to operate peripheral equipment at distances greater
than 300 feet from the host. The bank needed to operate printers
and check reader/sorters in the new facility, which was about
3,500 feet from headquarters. The problem was solved by
purchasing an early generation of channel extender — a
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device that enables operation of peripherals
remotely from plug-compatible mainframes.
The ideal solution to the item processing
problem was to operate reader/sorters in the
bank’s two regional headquarters as well as
at the Baltimore satellite facility. By that
time, IBM had updated its mainframe
architecture to drive peripherals up to 3
kilometers from the host using ESCON
channels. But this was still far too short to
operate reader/sorters at the regional centers.

COMPRESSION REDUCES
CIRCUIT COSTS

The technology team was concerned that
they might need to upgrade the bank’s net-
work circuits to handle the increased data
transmission traffic — which could make
the project uneconomical. The reader/sorter
bandwidth requirements seemed to make it
cost prohibitive to send application data in
its original, uncompressed state. Then we
found that INRANGE 8200 Series channel
extenders from INRANGE Technologies
provided compression ratios of 2:1 to 5:1
depending on the type of data. Ratios of 3:1
for print and 5:1 for tape are common.
INRANGE uses a proprietary On-Channel
Compression technology that compresses
data as it is received from the mainframe
channel, using larger blocks of data through
the channel extension system. The bigger
the data block, the more likely it is to contain
repetitive information, resulting in a higher
compression ratio. In contrast, when other
channel extension solutions compress the
data later in the transmission cycle, the data
blocks are typically less than 1K, which are
less likely to contain repetitive information.

Other channel extension solutions that
were evaluated would have required 900
Kilobits per second circuits from each
regional center to headquarters. The
advanced compression provided by the
INRANGE channel extender makes it
possible to use much less expensive 256
Kbit lines. Circuit costs were reduced by
about $7,000 per month.

EXTENSION OVER TCP/IP

One of the key requirements for this
application was to achieve and ensure high
availability and reliability for each remote
site. The bank accomplished this by using a
dual/redundant link configuration between
the INRANGE equipment, allowing the

remotes to stay online and connected in the
event of a failure on one of the links until
the second line is restored. If the point-to-
point circuit is lost and sufficient bandwidth
is available on the TCP/IP network, the
channel extender would use it and device
performance would be unaffected. If adequate
bandwidth is unavailable, the devices would
continue to run with performance degradation
until the second link was restored. When the
circuit recovers, the channel extension system
automatically load balances between the
point-to-point and the TCP/IP network. By
utilizing the existing Cisco-based TCP/IP
network as one of those links, the bank was
able to leverage that investment and avoid
leasing a second line.

From a management viewpoint, with
INRANGE consolidated onto the existing
TCP/IP network, we were able to easily
integrate the additional item processing
application into our existing framework
without the need for a new network manage-
ment platform. This integration eased the
burden of training and hiring additional staff.

There was some initial concern over the
impact to the TCP/IP network. Would it
need to be upgraded with either a more
powerful class of router or increased band-
width to accommodate the increased traffic?
As we moved through the initial testing
phase, we were pleasantly surprised to find
our existing Cisco routers and WAN links
were more than sufficient. With INRANGE’s
compression capability, the overall impact to
the existing TCP/IP network was minimal.

PROVIDING REDUNDANCY

Working with INRANGE engineers,
Allfirst configured a system that provides the
level of redundancy required for a mission-
critical item processing application. The
bank’s IBM ES/9000 9021 Model 982
mainframe is connected to check capture
locations in Harrisburg, Pa., and Millsboro,
Del., through two independent data pipes,
SDLC and TCP/IP. IBM 3890 reader/sorters
are used in Baltimore and Harrisburg and
BancTec 5790 reader/sorters are used in
Millsboro. Redundancy is provided by a
duplicate channel extender that is configured
identically to the primary unit. If a problem
occurs, the system is switched from the
primary unit to the back-up unit, or from
one data path to another, with simple software
commands. After the initial processing in
the regional center, checks are delivered to

the remote center in Millsboro where fine
sorting occurs and statements are printed.
The printers in this facility are also driven
through the INRANGE 8200. Figure 1
shows the configuration of Allfirst’s regional
processing centers.

VIEWING DIAGNOSTIC DATA

Allfirst operations personnel are
informed of the operating status of the unit
through its support for SNMP. Each
INRANGE 8200 at local and remote sites is
fitted with a dedicated network manage-
ment station (NMS) port network interface
card to support the SNMP option. At the
local site, INRANGE 8200 primary and
backup units communicate through a
TCP/IP connection. Between local and
remote sites, SNMP traffic flows through
the INRANGE system over both TCP/IP
and SDLC communications links. At the
remote site, an Ethernet crossover cable
links the primary and backup units in the
INRANGE 8200 cabinet.

The SNMP protocol is used to send
diagnostic and performance data to the
Tivoli TME-10 NMS which captures the
data and filters it up to a MAXM enterprise
management station that provides visibility
to the entire enterprise from a single console.
The 8200 channel extender supports all 172
standard SNMP alarms and also provides
about 50 custom alarms. INRANGE 8200
information that can be viewed at the NMS
includes configuration information, alarms
including alerts and aborts, compression
statistics, utilization data and throughput
statistics. For example, the unit provides
notification when traffic utilization
exceeds preset limits or when a cooling fan
needs replacing.

Channel extension alerts and aborts are dis-
played as SNMP protocol at the NMS with
appropriate colors used to distinguish critical
traps from informational traps. Aborts that
warrant immediate attention appear as critical
traps. The NMS also generates a critical trap
if it cannot communicate with the channel
extension unit. Informational alerts appear as
informational traps, as do situations where
user-specified threshold values have been
exceeded. The following details are provided
for any alert:

● channel extender generating the trap
● time when the trap was generated
● major and minor abort codes
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● brief description of the trap
● customer support number

Alert information is saved in a history file
where it is sorted and maintained by date.
This archived data can be viewed using a
platform-supported tool such as MAXM
from BMC Software.

The ability to save historical data is a key
advantage of the SNMP traps. In case of a
problem with the network, application or
channel extender, the support staff can
analyze the history of a problem. In the case
of intermittent problems, this historical
perspective can be invaluable in providing a
quick solution. Since the traps automatically
come to the attention of operations personnel,
problems can often be identified and
solved before end users are even aware
they exist. In the future, Allfirst plans to
send the traps directly to INRANGE over
the Internet so that the channel extender
vendor can participate directly in problem
identification and solution.

Allfirst has been pleased with the customer
support provided by INRANGE. In the
beginning, INRANGE’s engineering team
helped design a dependable, resilient solu-
tion. Since then, they have been quick to
provide support whenever we needed it.
Performance is consistent and reliable. The
bank has not experienced any problems or
downtime relating to these channel extenders.
As we expand our network, through growth
and potential future acquisitions we expect

to save money by leveraging our existing
investment in this proven technology.
Editor’s Note: Computerm Corporation
merged with INRANGE Technologies on
August 14, 2000. Allfirst purchased the
8200 Series from Computerm Corporation,
now the Virtual Storage Networking Group
within INRANGE Technologies.

John Lewis is a data center manager for
Allfirst Financial, a diversified financial
services company and subsidiary of Allied
Irish Banks, p.l.c. Allfirst Financial, Inc., in
Baltimore, MD.

FIGURE 1: CONFIGURATION OF ALLFIRST’S REGIONAL PROCESSING CENTERS


