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Icot 351/352 Virtual Terminal System

> Icot has chosen not to emulate Insert Mode operation on an

unformatted screen. According to the company, the deci-
sion was made because this operation is very time-consum-
ing at normal BSC and SDLC line transmission speeds, and
is not the result of any inherent limitation in the 351/352
itself.

At the end of Icot’s 351/352 VTS Terminal User’s Guide,
there is a section that contains diagrams of several popular
ASCII terminal keyboards. Listed below each keyboard are
IBM 3270-terminal functions and the keystrokes to obtain
those functions on the ASCII terminal. Users will find this
section very helpful when dealing with a variety of ASCII
terminals.

USER REACTION

We contacted three Icot VTS users, whose names were
supplied by the company. Two of these users’ organizations
were businesses; one worked at a university. All of the
respondents had Model 352 units, which they had pur-
chased from Icot. One user had seven 352s, one had six,
and the third had four. Icot provided maintenance and
technical support for the 352s in all of the organizations.
Each user rated the 352s in five categories. These ratings are
as follows:

Excellent Good Fair Poor WA¥*

Overall performance 2 1 0 0 3.7
Ease of installation 3 0 0 0 4.0
Ease of expansion 2 1 0 0 3.7
Hardware reliability 1 2 0 0 33
Manufacturer’s 1 2 0 0 33
maintenance & technical
support

*Weighted Average based on a scale of 4.0 for Excellent.

As the ratings clearly show, all of the users were pleased
with their VTS 352s. The units provided more flexible
terminal-to-mainframe communications in all cases. The
users unanimously agreed that the Icot 352s had one clear
advantage: they helped their organizations save money. (I

P same. The 351/352 provides a status display field similar to
the 3278s to emulate the three IBM 3277 indicators and to
give information on keystroke errors that inhibit input.
Error codes indicate error conditions, e.g., an attempt to
enter a character into a position occupied by an attribute
character, to enter an invalid character, to enter a character
into a protected field, and so forth. When errors result in an
input inhibited condition, the terminal operator must press
the Reset key to continue.

When users invoke a print function to obtain a copy of the
contents of the terminal screen, a printer status message
appears in the status display field. An identification code for
the first available printer appears; if there are no available
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printers or a user is not authorized to use a printer, a “None”
message appears. Another code shows the printer’s status:
whether the printer is active, busy, or shared by the host
system and whether the print request has been accepted or
cancelled. Depressing a Reset key clears the printer status
message.

The terminal log-on procedure in a 351/352-controlled sys-
tem depends upon line configuration, i.e., whether the line is
configured for auto log-on, for a specific speed and character
format, or for auto speed and character format. The log-on
procedure consists of a series of steps through which users
can begin a session. For example, starting a session on a
system configured for auto speed requires the following
steps: slowly entering an upper-case U until the terminal
displays the character or a maximum of six Us; entering an
upper case Ul inputting a five-character user ID followed
by a return or enter key; and pressing any key to clear the
screen. Once a session has been established, the 351/352 is
ready to communicate with the host.

Communicating with multiple host lines and/or multiple
control addresses requires additional steps that address the
control unit or line selection for the desired host. Once the
control unit or line selection is made, pressing any key clears
the screen, and the session continues.

If the terminal operator makes any mistakes during the log-
on procedure, error messages appear on the screen. Users
have three attempts on invalid inputs before the 351/352
automatically logs off. Some of the available error messages
include: Invalid Format, ID Unknown, Resources Not Avail-
able, Invalid Device Definition.

With the 351/352, users can establish and conduct two
independent IBM display terminal emulation sessions on
the same ASCII terminal, alternate from one session to the
other, and terminate either session without disrupting the
other. The 351/352 also allows an ASCII receive-only or
send/receive printer to be used instead of an IBM 3284
Model 1 or 2. Receive-only printers are logged on automati-
cally whenever data is about to be transmitted to them, but
terminal operators log on send/receive printers in a routine
that is similar to signing on a display terminal. Like the
display terminal emulation, keystroke combinations are
used on the keyboard of the send/receive printer terminal to
invoke all session functions. Auto disconnect on no activity
and message broadcasts can also be supported on the printer
terminals.

System controls and indicators on the 351/352 include a
reset switch, system nonvolatile RAM (NVR) read/write
switches, system NVR address switches, and front-panel
LEDs for diagnostics and monitoring nonvolatile RAM.

PHYSICAL SPECIFICATIONS

Both the standalone models 351 and 352 are 6 inches high,
17.3 inches wide, 14.4 inches deep, and weigh 10 pounds.

PRICING

The VTS 351 unit with six terminal ports, and one interface
and port for an upline BSC host, is priced at $5,800. The
same unit with an SDLC host interface is $6,550. The 12-
port 352 with one host port and a BSC host interface is
$7,600; the same unit with an SDLC host interface is
$8,350.m
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KMW Protocol Converters

dateapro
ANALYSIS

UPDATE: KMW has introduced the Series III Coax
model protocol converter, providing a single-port connec-
tion of non-IBM output devices to 3270-class cluster con-
trollers. In addition, a cooperative development effort with
Apple Computer has produced a Macintosh-to-IBM System/
3X link and file transfer product.

After its founding in 1971, KMW recognized the need for
an IBM-compatible synchronous transmission scheme;
developments in this technology led to the introduction of
the company’s first protocol converter in 1977. KMW is
generally recognized as the first vendor to offer protocol
converters.

Today, KMW Systems offers a full line of microprocessor-
based converters that allow local or remote attachment of
asynchronous ASCII devices to synchronous mainframes.
KMW?’s Series II family of converters offers protocol
translations for both batch and interactive environments;
the Series III units are one-port versions of the Series II
Twinax and 3287/Coax converters. Although Series III
converters are designed to operate with microcomputers,
they work with other types of asynchronous equipment as
well. For an overview of KMW protocol conversion capa-
bilities, see Figure 1. ‘

Apple Macintosh computers are gradually entering the
business world; naturally, users demand connectivity.
KMW recently completed a joint development project
with Apple Computer, bringing to market terminal emula-
tion and file transfer for Macintosh to IBM System/3X
minicomputers.

KMW:'’s Series III Coax protocol converter allows non-IBM
devices to connect to IBM systems.

VENDOR: KMW Systems Corporation, 6034
West Courtyard Drive, Austin, Texas 78730.
Telephone (512) 288-1453; (800) 531-5167.
CANADIAN DISTRIBUTION: Atelco Incorpo-
rated, 55 Renfrew Drive, Markham, Ontario L3R
8H3. Telephone (416) 479-8590.

MODELS: Series 11—3270 (SNA or BSC), 2780/
3780, 3770, HASP, Twinax, and 3287/Coax; Se-
ries 1ll Twinax; Series Il 3287/Coax; Series Iil
Coax.

COMPETITION: IBM, Local Data, and Wall Data.
PRICE: 2780/3780—$%$2,294; 3287/Coax—
$1,695; HASP—$5,284; 3770—$%$5,284;
Twinax 5251—%$1,495; Series lll Coax—
$1,295.

REPORT HIGHLIGHTS: PAGE
Market Position .................. rerereeeee 103
SPECIFICATIONS .....cciirieiiinieieiecnneans 104
PRICING ....ceoiiiiiiiicccrcriccrer e v r e e 106
PRODUCT EVALUATION

File transfers between IBM System/3X and Apple Macin-
tosh microcomputers can now be accomplished with
KMW Twinax protocol converters. KMW supports a file
transfer package called Emulator Transfer Utility (ETU).
With ETU running on the System/3X and the KMW
converter, an IBM or compatible PC or Apple Macintosh
can emulate a 5250 terminal and transfer files in both
directions. Standard features include error correction,
printer pass-through, blink and column separator, 5250
status indicators, full EBCDIC character set, and support
of 5250 special function keys with pull-down window. For
an overview of KMW’s Macintosh features, see Figure 2.

Each of the six models within the Series II family supports
the attachment of up to seven or eight asynchronous
ASCII devices and provides the necessary protocol trans-
lations that allow this equipment to emulate various types
of IBM synchronous units. KMW converters support de-
vices including CRTs, printers, plotters, card readers, pa-
per tape readers, digitizers, and magnetic tape units.
Converters handling batch protocols include the 2780/
3780, HASP, and 3770 models. The 2780/3780 allows
asynchronous equipment to emulate IBM 2780/3780 Re-
mote Job Entry (RJE) workstations; the HASP unit allows
attached asynchronous devices to emulate IBM 360/370
HASP RIJE workstations; and the 3770 unit allows at-
tached asynchronous devices to emulate IBM 3776 Mod-
els 3 and 4 or 3777 Model 3 RJE workstations. Series II
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units handling interactive protocols include the 3270 SNA
or BSC unit, the Twinax, and the 3287/Coax. The 3270
unit emulates either an IBM SDLC 3274 or BSC 3271
control unit with attached 3278 CRTs and/or 3287 print-
ers.

The Twinax product allows asynchronous ASCII equip-
ment to emulate IBM 5225 printers or 5251 Models 1 or
11 terminals, and the 3287/Coax model allows asynchro-
nous ASCII output devices to attach to an IBM 3270
cluster controller and emulate 3287 printers. The Series
III Twinax and 3287/Coax units offer the same function-
ality as their Series II counterparts, but they support the
attachment of one or two asynchronous devices, rather
than seven. In addition to the six models in the Series II
family, KMW Systems custom-designs products for
OEMSs and end users with special needs.

KMW?’s converters are easily installed and configured via
a standard asynchronous terminal displaying menu-
driven commands. Configuration data are saved in non-
volatile EEPROM and retained in the event of power loss.
The units support three levels of diagnostic testing—from
Level 1 PROM and RAM checks to Level 3 loopback
testing. While all of the units operate at selectable trans-
mission rates ranging from 110 to 19.2K bps, some units
support an optional 56K bps speed. Where applicable,
Series II converters support parallel devices, such as
Dataproducts and Centronics printers. The 3270 model
also supports SAS, PVI, ISSCO, and other graphics pack-
ages, as well as operation in automatic transparent mode
for full-color graphics support.

KMW Systems also sells the 8000 Series of IBM channel
gateways through its Auscom division. The major applica-
tions for these devices is to allow IBM mainframes to

IBM 34/36/38
Macintosh (512K, |
PLUS, SE)

PC DOS (file transter)
« PC SUPPORT 36/38
*P.C.F.S.U.

E.T.U.

Series 1l

Ma‘clr;to;h (file transfer)

RS-232/ Twinax Connections

Paraliel
Compaq (7-MAX)

Series |l

Series |l

1BM
5219 Tele-
Printer communications

Emulation

IBM 3161 HP laser
HP laser +
HP series |l

Serial or Parallel Printer Laptop DOS Computer
Figure 1. This illustrates the connectivity options using KMW
Twinax protocol converters.

interface with ‘“non-IBM” LANs, such as Ethernet.
Auscom’s various models of channel interfaces connect to
IBM byte or block multiplexer, selector, or FIPS-60 chan-
nels. They emulate IBM control units, can recognize any
subset of 256 subchannel addresses, and appear as one or
more control units to the host. The Auscom interfaces are
fully programmable and incorporate extensive diagnos-
tics.

In addition to protocol converters and IBM channel inter-
faces, KMW Systems offers a comprehensive line of raster
(pixel) graphics products. These products convert line seg-
ments, text, and other graphics information into pixel
format—a process that is normally handled by a main-
frame computer. By off-loading this conversion function
to a KMW graphics processor, users can free up host CPU
time for more critical tasks. The KMW processor also
supports the connection of input sources and hard copy
output devices from many vendors.

MARKET POSITION

KMW Systems, the original protocol converter manufac-
turer, also has a strong presence in the specialized market
for graphic element processors used in engineering graph-
ics applications. Protocol converters actually emerged
from this primary business, but these products have be-
come an important part of KMW’s overall product line as
the company has moved toward a marketing strategy that
encompasses “total communications network™ solutions.
As part of this strategy, KMW has purchased Auscom, a
prominent manufacturer of IBM mainframe channel in-
terface units, which play an important role in the com-
puter graphics market by allowing IBM mainframes to
drive high-resolution graphics systems used in various
industrial applications. Auscom channel interfaces are
also used to connect IBM computers to local area net-
works that are not compatible with IBM equipment.

KMW Systems faces some strong competition in the pro-
tocol converter market from Local Data, Micom, and
IBM. All of these vendors have strong market shares in
the converter market segment. KMW appears to have
made substantial gains in offering its products through
OEMs and distributors, however, and the company has an
especially strong reputation in engineering and industrial
environments.

APPLICATIONS PROFILE

According to current users of KMW Systems’ converters,
the key advantage of KMW’s products is their reliability.
In addition, the company offers a broad range of conver-
sions for the IBM environment, including asynchronous
ASCII to SNA/SDLC and BSC. KMW Systems has a
strong engineering orientation and provides high-quality
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service and maintenance to its customers. In addition, the
company is equipped to offer customized equipment upon
request.

The Series III units were designed to compete with “mi-
cro-to-mainframe links” in the personal computer market.
The products offer two main advantages over traditional
board-level emulation products for PCs. Series III con-
verters do not occupy valuable PC card slot space, and
they allow full remote dial-in capability—an option that is
not feasible on board-level communications products. In
addition to operating with personal computers, Series II1
converters will also accommodate standard CRTs and
minicomputers.

KMW is known to be responsive to its customers’ service
requirements. With the vast majority of sales made by a
direct sales force, customers can expect prompt responses
to service requests.

USER REACTION

We contacted two users of KMW protocol converters to
gather their impressions and experiences. Highlights of the
two interviews follow.

SITE ONE: The MIS Director of a scientific instrument
manufacturing company uses KMW protocol converters
to tie shop-floor microcomputer systems (IBM and com-
patible personal computers) to an IBM System/36 running
manufacturing applications.

Protocol converters with support for IBM twinaxial con-
nections were most appropriate for this application, since
this eliminated the need to install a communications

adapter on the System/36. KMW products were chosen
because of the support provided by KMW. When asked to
characterize KMW, the manager said, “Their secret
weapon was their ability and willingness to work with the
customer.”

The user plans to install additional shop floor systems,
including specialized automated testing and inspection
machines, and plans to communicate with the System/36
using more KMW devices. Although they have had some
problems with memory-resident software packages on the
PCs, the manager states that the KMW products have
been in service continuously for over two years with no
hardware failures.

SITE TWO: On the West Coast, a medium-sized city is
creating a new financial management system on the IBM
System/38. The project team connects Compaq and Apple
Macintosh microcomputers to a remotely located System/
38. One application involves capturing System/38 screen
images on the Macintosh and incorporating them into
user documentation.

KMW protocol converters were chosen specifically for
their ability to connect the System/3X to the Macintosh
and IBM (and compatible) PCs. We interviewed two
members of the project team. Both gave KMW’s protocol
converters and technical support staff high marks. One
noted, “Without KMW’s technical support staff, we
would have had extreme difficulty getting the system up.
Their technical support staff is superb.”

Both expressed disappointment with the documentation,
commenting that it lacks coordination and should provide
more detailed information. When we contacted KMW, a
company spokesperson indicated that the documentation
is already being revised.

SPECIFICATIONS

MODELS: Series 1I—3270 (SNA or BSC), 2780/3780,
3770, HASP, Twinax, and 3287/Coax; Series III Twinax;
Series IIT 3287/Coax; Series III Coax.

DATE ANNOUNCED: 3270 SNA, 2780/3780, 3770,
HASP—October 1981; 3270 BSC—November 1982; Twin-
ax—1985; 3287/Coax—1984; Series III Twinax and 3287/
Coax—March 1986; Series III Coax—September 1987.
DATE FIRST INSTALLED: Series III Twinax—June
1986; information not available for other models.
NUMBER INSTALLED TO DATE: Information not
available.

MODELS

KMW Systems’ product line includes the Series II and
Series III protocol converters, which allow the attachment

of serial asynchronous and byte-parallel devices to an
IBM synchronous network. Specific models within the
Series II line are:

* 3270 (SNA or BSC)—emulates an IBM SDLC 3274 or
BSC 3271 control unit with attached 3278 CRTs and/or
3287 printers; supports virtually any type of CRT that
has addressable cursor positioning, cursor-home, and
clear-screen capabilities; emulates all standard 3278
functions, as well as a scroll mode that allows keyboard
printer devices to perform full-screen editing; is compat-
ible with SAS, PVI, ISSCO, and other graphics packages,
allowing full-screen emulation for data processing and
automatic transparent mode for full-color graphics; sup-
ports custom terminals upon request.

2780/3780—allows attached asynchronous devices to
emulate IBM 2780/3780 remote job entry workstations;

JUNE 1988

© 1988 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA

REPRODUCTION PROHIBITED



C23-561-104
Protocol Converison
Systems

KMW Protocol Converters

encoding in a scaled-down hardware format. Both units

Rs-202 RS2%z | ntosh include three levels of diagnostics, menu-driven pro-

Toinax. Protocol —B—J/B— grammability, and pass-through mode operation for
L Comener — supporting graphics applications. With the exception of
Twinax the Twinax and 3287/Coax units, KMW Systems’ con-

verters attach to the host via a modem connection. The

w ns2se |Macintosh Twinax converter attaches to an IBM/34, /36, or /38 via

o . Series 1l Plus Laser- N A g .
System/ax [Moresl June a twinaxial cable. The 3287/Coax unit communicates
Converter — with the IBM host through local attachment to a 3270

cluster controller. Specific transmission specifications
for each model are outlined below.

RS-232 RS-232

Model 3270 (BSC or SNA)—

L]
* Number of asynchronous ports: eight.

The standard features of S/3xLink:

© automatic error detection and correction

o file transfer using ETU package on IBM 3X host

o printer pass-through

o blink and column separator atiributes

© 5250 status indicators

o full 5250 EBCDIC character set

© 5250 special keys supported with pull-down menuy

Figure 2. An illustration of KMW'’s Macintosh to System/3X
capabilities.

||@ E

Synchronization: synchronous.

Maximum transmission speed: 110 to 19.2K bps (select-
input devices (e.g., card readers, paper tape readers) able).

appear to the host as tape units; output devices (e.g., line
printers, pen plotters) appear as line printers or card
punches.

Transmission mode: half duplex.

e Error checking: IBM 16-bit cyclic redundancy check
« 3770—allows attached asynchronous devices to emulate (CRO).

IBM 3776 Models 3 and 4 or IBM 3777 Model 3 RJE
workstations; input devices appear to the host as card
readers; output devices appear as line printers or card
punches; input/output devices (e.g., graphics CRTs, Configurations supported: switched or dedicated, point
minicomputers) appear to the host as line printers or to point or multipoint.

card punches for output and may be dynamically
switched to appear as card readers for input.

Interface: RS-232-C, V.35 with 56K bps operation.

Additional features: modem eliminator configuration

) available.
+ HASP—allows attached asynchronous devices to emu-

late IBM 360/370 HASP RJE workstations; input and Model 2780/3780—

output device emulation is the same as that of the 3770

unit. » Number of asynchronous ports: eight.
» Twinax—allows attachment of parallel or asynchronous

serial devices to IBM System/34, /36, or /38 hosts; asyn-

chronous equipment appears to the host as IBM 5225

printers or 5251 Model 1 or 11 terminals; unit supports

» Synchronization: synchronous.

» Maximum transmission speed: 110 to 19.2K bps (select-

a security feature that makes each port appear to be able).
turned off, but then turned back on when DSR is toggled o
inactive; transparent output mode allows transfer of * Transmission mode: half/full duplex.
data without translation so that host software can sup- . .
port graphics terminals and other devices. * Error checking: IBM 16-bit CRC.
« 3287/Coax—allows attachment of non-IBM output de- « Interface: RS-232-C, parallel interface for printers (e.g.,
vices to a Type A port on an IBM 3274 or 3276 cluster Centronics, Dataproducts).
controller through an RG62A/U coaxial cable connec-
tion with a maximum 1,500-meter length; attached de- » Configurations supported: switched or dedicated, point
vices emulate IBM 3287 printers. Transmission speed to point or multipoint.
between the 3287/Coax and an IBM 3274 controller is
2.5M bps. » Additional features: each port configurable for type of
parity, number of stop bits, protocol (e.g., X-on/X-off or
The Series III product line contains miniaturized ver- CTS), and ASCII or EBCDIC data.
sions of the Twinax and the 3287/Coax converters. The
products incorporate the full power of Series II firmware Model 3770—
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* Number of asynchronous ports: eight.
« Synchronization: synchronous.

* Maximum transmission speed: 110 to 19.2K bps (select-
able); 56K bps optional.

« Transmission mode: Half duplex.
« Error checking: IBM 16-bit CRC.

« Interface: RS-232-C, V.35 with 56K bps operation; par-
allel interface for printers.

Configurations supported: switched or dedicated, point
to point or multipoint.

« Additional features: each port configurable for type of
parity, number of stop bits, protocol (e.g., X-on/X-off or
CTS), and ASCII or EBCDIC data; unit supports 256- or
512-byte transmission blocks, NRZ/NRZI line format,
auto logon, and optional modem eliminator configura-
tion for local attachment.

Model HASP—

« Number of asynchronous ports: eight.

 Synchronization: synchronous.

e Maximum transmission speed: 110 to 19.2K bps (select-
able); 56K bps optional.

» Transmission mode: half/full duplex.
 Error checking: IBM 16-bit CRC.

e Interface: RS-232-C, V.35 with 56K bps operation; par-
allel interface for printers.

» Configurations supported: switched or dedicated.

» Additional features: each port configurable for type of
parity, number of stop bits, protocol (e.g., X-on/X-off or
CTS), and ASCII or EBCDIC data; unit supports 400- or
512-byte transmission blocks and optional modem elim-
inator configuration for local attachment.

Model Twinax—

« Number of asynchronous ports: seven (one on Series 111
Twinax).

« Synchronization: not applicable.

* Maximum transmission speed: 110 to 19.2K bps (select-
able).

« Transmission mode: not applicable.

« Error checking: per twinax protocol.
o Interface: RS-232-C, parallel interface for printers.
« Configurations supported: direct connection.

* Additional features: cable-through feature allows attach-
ment of several devices to the same twinax cable; format
control is through line feed, carriage return, and form
feed control characters; unit supports automatic baud
rate detection and DRT/DSR modem control.

Model 3287 /Coax—

» Number of asynchronous ports: seven (one on Series III
3287/Coax).

» Synchronization: synchronous.

* Maximum transmission speed: 150 to 19.2K bps (select-
able).

» Transmission mode: Not applicable.

« Error checking: Not applicable.

» Interface: RS-232-C, parallel interface for printers.
» Configurations supported: direct connection.

« Additional features: format control is through line feed,
carriage return, and form feed control characters; trans-
parency mode output of untranslated data allows use of
special features on attached devices.

PRICING

KMW Systems’ protocol converters are available for pur-
chase; quantity discounts are available for five or more
units. Purchase prices for one to four and five to nine
units are shown in the following table.

EQUIPMENT PRICES

Purch. Purch.

14 5-9
($) ($)
Series |l Models
2780/3780 2,294 2,064
HASP Protocol Converter 5,284 5,114
3770 Protocol Converter 5,284 5,114
3270 Protocol Converter 1,495 1,420
Twinax 5251 1,495 1,420
3287/Coax 1,695 1,610
Series Il Models
Series Il Coax 1,295 1,205
Series Il Twinax 1,195 995

KMW offers discounts for educational institutions and quantity purchases. [}
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