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Meet Our Advisory Board

We are proud to present the Advisory Board for
Datapro Reports on PC & LAN Communications.
Each of these individuals is committed to continu-
ing involvement in our ongoing publication of
monthly issues. They are an active resource to us,
providing formal review of each issue’s contents and
informal advice about the technical and editorial
direction of the service. We thank them for their
continuing support.

Bernard J. David

Bernard David is founder and president of General
Information Services, Inc., a company that special-
izes in connecting dissimilar computers through
product provision (both third-party and in-house),
evaluation, and consulting. As president, Mr.
David has responsibility for overall financial, mar-
keting, and operational management of the firm,
which has more than 2,000 clients. He has con-
ceived, designed, and managed development of
two connectivity products: Graphics Exchange
(PC-based graphics for Wang’s WP-Plus editor)
and BlueFax (IBM S/3X-to-facsimile). Mr. David
has authored a number of articles on connectivity,
published or referenced by Datapro, Business
Week, The Wall Street Journal, The Philadelphia
Inquirer, and several other computer trade publica-
tions. He is a lecturer on computer connectivity for
Apple, AT&T, Digital, Hewlett-Packard, IBM,
Wang, Businessland, Computerland, and Entre
Computer Centers. He is also a lecturer in entre-
preneurship at The Wharton School, where he
teaches “Entrepreneurship and Venture
Initiation.” Mr. David holds his MBA in market-
ing and BS in finance from The Wharton School of
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the University of Pennsylvania, and his BA in po-
litical science from the University of Pennsylvania.

John L. Hueter

Jack Hueter is corporate manager of the Informa-
tion Systems Division of the Franciscan Health
System, a 3200-bed, 11-hospital system. As a cor-
porate manager, Mr. Hueter is responsible for all
systems planning, development, and support for
corporate and member hospitals. Mr. Hueter has
systems experience covering mainframe, minicom-
puter, and microcomputer applications. He also
serves as an instructor for the Management Insti-
tute of Glassboro State College in Glassboro, NJ,
where he conducts personal computer seminars.
Prior to joining the Franciscan Health System, Mr.
Hueter worked as a management consultant for the
Big Eight consulting firm Ernst & Whinney. Mr.
Hueter has his MBA and BA from Rutgers Univer-
sity and is a Certified Public Accountant.

Leonard J. Mikolajczak

Len Mikolajczak has many years experience in
data communications as a vendor, consultant, and
educator. Mr. Mikolajczak has expertise in data/
voice communications project management and
technical writing/training, with particular emphasis
on IBM, Digital Equipment, and Wang products.
Drawing from his years of experience with 3Com,
Novell, and many other LAN vendors and prod-
ucts, Mr. Mikolajczak has written several papers,
training courses, and CBT software packages. He
heads up DACOM, a consulting and technical
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training firm that specializes in data and voice
communications consulting, technology assess-
ment, market research, technical publishing, and
educational services. DACOM’s client base ranges
from small shops to Fortune 500 companies. Mr.
Mikolajczak has served as a trainer for several
seminar companies, including Datapro. Courses
developed and taught by Mr. Mikolajczak include
Fundamentals of Data Communications, Funda-
mentals of Local Area Networks, Advanced LAN
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Connectivity Techniques, Advanced Data Com-
munications, Information Technologies, SNA Data
Flow Concepts, and IBM Concepts and Terminol-
ogy. Mr. Mikolajczak holds an associate of arts de-
gree from Camden County College in Blackwood,
NJ and a bachelor’s degree in education from
Vanderbilt University. He is currently working to-
ward an advanced degree with emphasis on data/
voice communications. ll
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520-301

network interface cards (comparison
columns): 520-301
PC-to-host communications products
(comparison columns): 511-301
wiring centers (comparison columns):
520-301
communications consultants—
Directory of Communications
Consultants: 902-101
Communications Products
(Micro-Integration Corp.): 660-M400-101
Communications Products (Microcom
Inc.): 660-M450-101
Communications Research Group—
asynchronous communications
software (comparison columns):
31-301

BLAST Communications Products:
620-C375-101
communications standards—
IEEE 802 Standards for Local Area
Networking: 746-101
1SO Reference Model for Open
Systems Interconnection (OSI):
745-101
Compaqg Computer Corp.—
286 Diskless Workstations: 800-601
486 Servers: 800-501
microcomputer systems (comparison
columns): 550-301
Superservers, An Overview of: 752-101
Compatible Systems Corp.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
routers/brouters (comparison columns):
520-301
Compex—
Arcnet Network Adapters: 800-301
network interface cards (comparison
columns): 520-301
network servers (comparison columns):
620-301
The Complete PC Inc.—
PC-to-Fax Boards: 800-401
PC-to-fax boards (comparison
columns): 572-301
Compuadd Corp.—
microcomputer systems (comparison
columns): 550-301
Computer Assoc. Inc.—
PC-to-host communications products
(comparison columns): 511-301
Computer Assoc. International Inc.—
PC-to-host communications products
(comparison columns): 511-301
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computer-based messaging systems—
See electronic mail
Computer Corp. of America—
PC-to-host communications products
(comparison columns): 511-301
Computer Logics Inc.—
PC-to-host communications products
(comparison columns): 511-301
Computer Peripherals Inc.—
modems (comparison columns):
570-301
PC-to-fax boards (comparison
columns): 572-301
Computer Systems Consultants Inc.—
asynchronous communications
software (comparison columns):
531-301
Comspec Digital Products Inc.—
modems (comparison columns):
570-301
Comtrol Corp.—
Multiuser DOS Systems: Overview:
719-101
Concord Communications Inc.—
bridges (comparison columns): 520-301
network interface cards (comparison
columns): 520-301
Concurrent Controls Inc.—
Multiuser DOS Systems: Overview:
719-101
ConnectLAN and ConnectVIEW (Halley
Systems Inc.): 640-H050-101
Consumers Software Inc.—
electronic mail (comparison columns):
535

-301
LAN E-Mail Programs: 830-401
Cordata Inc.—
microcomputer systems (comparison
columns): 550-301
Core International Inc.—
network servers (comparison columns):
520-301

Core Technology Corp.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
PC-to-host communications products
(comparison columns): 511-301
Corman Technologies Inc.—
network interface cards (comparison
columns): 520-301
Corvus Systems Inc.— .
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
CQ Computer Communications inc.—
PC-to-host communications products
(comparison columns): 511-301
Crescendo Communications Inc.—
CDDI Network: 600-C890-101
Cross Information Co.—
electronic mail (comparison columns):
535-301
CrossComm Corp.—
bridges (comparison columns): 520-301
Internetworking Products: 620-C900-101
Local Ethernet Bridges: 820-101
routers/brouters (comparison columns):
520-301
Crosstalk Asynchronous
Communications Products (Digital
Communications Assoc. Inc.):
630-D665-201
Crosstalk Communications/DCA—
asynchronous communications
software (comparison columns):
531-301
Cryptall Communications Corp.—
bridges (comparison columns): 520-301
Crystal Point Inc.—
asynchronous communications
software (comparison columns):
531-301
CSR—
microcomputer systems (comparison
columns): 550-301
Cubix Corp.—
diskless workstations (comparison
columns): 520-301
Custom Computer Systems Inc.—
microcomputer systems (comparison
columns): 550-301
CXR Telcom Corp.—
modems (comparison columns):
570-301

D

D-Link Systems Inc.—
network interface cards (comparison
columns): 520-301

Index

network operating systems

(comparison columns): 520-301
Da Vinci Systems Corp.—

electronic mail (comparison columns):

535-301
Daedalus Group—

diskless workstations (comparison

columns): 520-301
Data Access Corp.—
electronic mail (comparison columns):
535-301
Data Bank Computer—
microcomputer systems (comparison
columns): 550-301
Data General Corp.—
microcomputer systems (comparison
columns): 550-301
Data Interface Systems Corp.—
gateways (comparison columns):
520-301

PC-to-host communications products

(comparison columns): 511-301
Data Race Inc.—

modems (comparison columns):
570-301

PC-to-fax boards (comparison
columns): 572-301

PC-to-host communications products
(comparison columns): 511-301

Data Storage Marketing Inc.—
microcomputer systems (comparison
columns): 550-301
database management—
Database Servers: 714-101
SQL Servers for 0S/2: 830-201
Datability Software Systems Inc.—
asynchronous communications
software (comparison columns):
531-301

Macintosh Connectivity Products, Part
1, An Overview of: 715-101

PC-to-host communications products
(comparison columns): 511-301

VCP 200 and VCP 300 Terminal
Servers: 600-D100-101

Datacom Technologies Inc.—

LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101

DataEase International Inc.—

SQL Front Ends: 830-301

Datamedia Corp.—

diskless workstations (comparison
columns): 520-301

network servers (comparison columns):
520-301

Datapoint Corp.—

bridges (comparison columns): 520-301

diskless workstations (comparison
columns): 520-301

gateways (comparison columns):
520-301

network interface cards (comparison
columns): 520-301

network operating systems
(comparison columns): 520-301

network servers (comparison columns):
520-301

wiring centers (comparison columns):
520-301

Datastorm Technologies—
asynchronous communications
software (comparison columns):
531-301

ProComm Plus: 630-D350-101
Datatec Industries—
wiring centers (comparison columns):
520-301
DataViz—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
David Systems Inc.—
Local Area Network Products:
630-D400-101
network interface cards (comparison
columns): 520-301
wiring centers (comparison columns):
520-301
Dayna Communications Inc.—
bridges (comparison columns): 520-301
electronic mail (comparison columns).
535-301
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
DayStar Digital Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
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Daytronic Corp.—

microcomputer systems (comparison

columns): 550-301
DCA—See Digital Communications

Assoc. Inc.

DEC—See Digitat Equipment Corp.
DECnet—

Digital Equipment Corporation Digital
Network Architecture (DNA): 740-101

definitions—

Glossary: 701-101

Dell Computer Corp.—

486 Servers: 800-501

microcomputer systems (comparison
columns): 550-301

Superservers, An Overview of: 752-101

Delta Data Systems Corp.—
microcomputer systems (comparison
columns): 550-301
Develcon Electronics Ltd.—

bridges (comparison columns): 520-301

gateways (comparison columns):
520-301

modems (comparison columns):
570-301

DFi Inc.—

modems (comparison columns):
570-301

network interface cards (comparison
columns): 520-301

DigiBoard Inc.—

Multiuser DOS Systems: Overview:

719-101
Digilog Inc.—

LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101

Digital Communications Assoc. Inc.—

bridges (comparison columns): 520-301

Crosstalk Asynchronous
Communications Products:
630-D665-201

Entry-Level LAN Operating Systems:
810-301

gateways (comparison columns):
520-301

Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
PC-to-host communications products
(comparison columns): 511-301
Personal Computer Communications
Products: 630-D665-101
wiring centers (comparison columns):
520-301
Digital Equipment Corp.—
486 Servers: 800-501
bridges (comparison columns): 520-301
Digital Equipment Corporation Digital
Network Architecture (DNA): 740-101
Digital Network Architecture (DNA):
740-101
diskless workstations (comparison
columns): 520-301
gateways (comparison columns):
520-301
Internetworking Products: 630-D667-101
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
network servers (comparison columns):
520-301
routers/brouters (comparison columns):
520-301
Superservers, An Overview of: 752-101
wiring centers (comparison columns):
520-301
Digital Network Architecture (DNA)
(Digital Equipment Corp.): 740-101
Digital Products Inc.—
Printer Sharing Products: 630-D670-101
Digital Research Inc.—
Multiuser DOS Systems: Overview:
719-101
Digitech Research Inc.—
microcomputer systems (comparison
columns): 550-301
Direct.Aid Inc.—
PC-to-host communications products
(comparison columns): 511-301
directories—
Directory of Communications
Consultants: 902-101
Directory of Communications Vendors:
901-101
diskless workstations—
286 Diskless Workstations: 800-601

150-103
Index

Local Area Network Products:
Comparison Columns: 520-301
distributed processing—
Client/Server Computing: 713-101
Diversified Computer Systems Inc.—
asynchronous communications
software (comparison columns):
531-301
PC-to-host communications products
(comparison columns): 511-301
DNA Networks Inc.—
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
Dove Computer Corp.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
DSC Communications Corp.—
microcomputer systems (comparison
columns): 550-301
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
network servers (comparison columns):
-301

DTK Computer Inc.—
diskiess workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
network servers (comparison columns):
520-301
DTSS Inc.—
PC-to-host communications products
(comparison columns): 511-301
Dupont Electronics—
bridges (comparison columns): 520-301
Dynamic Microprocessor Assoc. Inc.—
Asynchronous Communications
Products: 630-D950-101
asynchronous communications
software (comparison columns):
531-301

E

E-Tech Research—
modems (comparison columns):
570-301
Earth Computer Technologies—
diskless workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
Edimax Computer—
network interface cards (comparison
columns): 520-301
Eicon Technology Corp.—
gateways (comparison columns):
520-301
modems (comparison columns):
570-301
PC-to-host communications products
(comparison columns): 511-301
routers/brouters (comparison columns):
520-301
Electrified Discounters—
microcomputer systems (comparison
columns): 550-301
electronic mail—
Electronic Mail for Microcomputers:
Comparison Columns: 535-301
Electronic Mail for Microcomputers:
Market Overview: 535-101
Electronic Mail for Microcomputers:
Technology Overview: 535-201
LAN E-Mail Programs: 830-401
Sitka TOPS Local Area Network
Products: 680-S400-101
Emerald Computers Inc.—
microcomputer systems (comparison
columns): 5650-301
Emerald Systems Corp.—
DAT Backup Devices: 840-101
Emerald Technology Inc.—
modems (comparison columns):
570-301
PC-to-host communications products
(comparison columns): 511-301
Emerson Computer Corp.—
microcomputer systems (comparison
columns): 550-301
Emissary Systems Ltd.—
electronic mail (comparison columns):
535-301
Emulex Corp.—
PC-to-host communications products
(comparison columns): 511-301
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150-104
Index

Enable Software—
electronic mail (comparison columns):
535-301
Epson America Inc.—
microcomputer systems (comparison
columns): 550-301
Ethernet networks—
3Com LAN Products: 690-T420-101
Artisoft LANtastic Local Area Networks:
610-A700-101
BICC Networking Products:
610-B300-101
Cabletron Networking Solutions:
620-C100-101
David Systems Local Area Network
Products: 630-D400-101
Digital Equipment Corp.
Internetworking Products:
630-D667-101
Ethernet Network Adapters: 800-201
Ethernet Network Monitoring Tools:
840-201
Gateway Communications Network
Products: 640-G075-101
Hewlett-Packard Local Area Networks:
640-H250-101
Hughes LAN Systems Products:
640-H900-101

Intel Local Area Networking Products:
600-1500-101
Lantana Technology Local Area
Network Products: 660-L100-101
Local Ethernet Bridges: 820-101
NetWorth Local Area Networking
products: 670-N500-101
Novell NetWare Network Operating
Systems: 670-N767-101
Racal InterLan Networking Solutions:
680-R150-101
Remote Ethernet Bridges: 820-201
Standard Microsystems Local Area
Network Products: 680-S700-101
SynOptics LattisNet Intelligent Hub
Systems: 680-S900-101
Ungermann-Bass Net/One and Access/
One: 690-U500-101
Western Digital Local Area Network
Products: 690-W600-101
Everex Systems Inc.—
asynchronous communications
software (comparison columns):
531-301
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
microcomputer systems (comparison
columns): 550-301
modems (comparison columns):
570-301
PC-to-fax boards (comparison
columns): 572-301
STEPserver and SpeedLink/12
Concentrator: 600-E900-101
EveryWare Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
EXTRA! PC-to-Host Products
(Attachmate Corp.): 610-A845-101
EXZEL Corp.—
diskless workstations (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301

F

486 Servers: 800-501
4941 Remote Bridge/Router (Retix):
600-R300-101
5260 terminal emulation—
AST Research PC Communications
Products: 610-A778-101
IBM PC-to-Host Products: 650-1048-301
IDEAssociates PC-to-Host Products:
650-1074-101
Micro-Integration Communications
Products: 660-M400-101
Novell LAN-to-Host Connectivity
Products: 670-N767-301
Telepartner International PC-to-Host
Products: 690-T300-101
facsimile—
PC-to-Fax Boards: Comparison
Columns: 572-301
PC-to-Fax Boards: Market Overview:
572-101
PC-to-Fax Boards: Technology
Overview: 572-201
Fairchild Data Corp.—
bridges (comparison columns): 520-301
Farallon Computing—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
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Fastcomm Data Corp.—
modems (comparison columns):
570-301
FDDI—
Crescendo Communications CDDI
Network: 600-C890-101
Migrating to FDDI: 750-101
FEL Computing Inc.—
PC-to-host communications products
(comparison columns): 511-301
Fiber Optic Networking Products (Raylan
Corp.): 600-R200-101
fiber optic networks—
Raylan Fiber Optic Networking
Products: 600-R200-101
Standard Microsystems Local Area
Network Products: 680-S700-101
Thomas-Conrad Local Area Network
Products: 690-T400-101
FiberCom Inc.—
bridges (comparison columns): 520-301
network interface cards (comparison
columns): 520-301
Fibermux Corp.—
bridges (comparison columns): 520-301
routers/brouters (comparison columns):
520-301
wiring centers (comparison columns):
520-301

Fibronics International Inc.—
bridges (comparison columns): 520-301
routers/brouters (comparison columns):
1

First Class Systems Inc.—
microcomputer systems (comparison
columns): 550-301
Fischer International Systems Corp.—
electronic mail (comparison columns):
535-301

Fortis Information Systems Inc.—
microcomputer systems (comparison
columns): 550-301
Fountain Technologies inc.—
microcomputer systems (comparison
columns): 550-301
frame relay—
Technology Overview: Frame Relay:
717101
Freesoft—
asynchronous communications
software (comparison columns):
531-301
Fremont Communications—
PC-to-fax boards (comparison
columns): 572-301
Frontier Technologies Corp.—
gateways (comparison columns):
520-301

network interface cards (comparison
columns): 520-301
FTG Data Systems—
PC-to-host communications products
(comparison columns): 511-301
FTP Software Inc.—
Ethernet Network Monitoring Tools:
840-201
Fujitsu America Inc.—
modems (comparison columns):
570-301
Fujitsu Imaging Systems of America
Inc.—
PC-to-fax boards (comparison
columns): 572-301
FWB Inc.—
DAT Backup Devices: 840-101

G

Galacticomm—
modems (comparison columns):
570-301

Gammalink—
PC-to-Fax Boards: 800-401
PC-to-fax boards (comparison
columns): 572-301
Gandalf Data Inc.—
modems (comparison columns):
570-301
network interface cards (comparison
columns): 520-301
network servers (comparison columns):
520-301
wiring centers (comparison columns):
520-301

Gateway Communications inc.—
Ethernet Network Adapters: 800-201
gateways (comparison columns):

520-301

network interface cards (comparison
columns): 520-301
Network Products: 640-G075-101

Index

PC-to-host communications products
(comparison columns): 511-301

routers/brouters (comparison columns):
520-301

wiring centers (comparison columns):
-301
gateways—
AST Research PC Communications
Products: 610-A778-101
AT&T Starlan Network Products:
610-A800-101
Avatar MacMainFrame Series:
610-A920-101
DCA Personal Computer
Communications Products:
630-D665-101
Gateway Communications Network
Products: 640-G075-101
ICOT PC-to-Host and LAN Gateway
Products: 650-1060-101
Internetworking LANs through WANSs:
712-101
Local Area Network Products:
Comparison Columns: 520-301
Micro-Integration Communications
Products: 660-M400-101
Network Software Associates
PC-to-Host and LAN Gateway
Products: 670-N484-101
Novell LAN-to-Host Connectivity
Products: 670-N767-301
Novell NetWare Network Operating
Systems: 670-N767-101
Rabbit Software PC-to-Host and LAN
Gateway Products: 680-R120-101
Ungermann-Bass Net/One and Access/
One: 690-U500-101
GCH Systems Inc.—
microcomputer systems (comparison
columns): 550-301
General DataComm Inc.—
modems (comparison columns):
570-301
routers/brouters (comparison columns):
520-301

General Micro Systems—
PC-to-host communications products
(comparison columns): 511-301
General Technology Inc.—
network interface cards (comparison
columns): 520-301
wiring centers (comparison columns):
520-301

GigaTrend Inc.—
DAT Backup Devices: 840-101
GMX Inc.—
microcomputer systems (comparison
columns): 550-301
Grapevine LAN Products Inc.—
network operating systems
(comparison columns): 520-301
Gupta Technologies Inc.—
SQL Servers for 0S/2: 830-201

H

H-three Systems—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
Halley Systems Inc.—
bridges (comparison columns): 520-301
ConnectlL AN and ConnectVIEW:
640-H050-101
routers/brouters (comparison columns):
520-301
hands-on evaluations—
286 Diskless Workstations: 800-601
486 Servers: 800-501
Arcnet Network Adapters: 800-301
DAT Backup Devices: 840-101
Entry-Level LAN Operating Systems:
810-301
Ethernet Network Adapters: 800-201
Ethernet Network Monitoring Tools:
840-201
LAN E-Mail Programs: 830-401
LAN Operating Systems: 810-101
Local Ethernet Bridges: 820-101
Multiserver Network Operating
Systems: 810-201
PC-to-Fax Boards: 800-401
Remote Ethernet Bridges: 820-201
SQL Front Ends: 830-301
SQL Servers for 0S/2: 830-201
Token-Ring Network Adapters: 800-101
UNIX File Server Programs: 810-401
Harris Adacom—
gateways (comparison columns):
520-301
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network servers (comparison columns): .
520-301 S \
Hawkeye Grafix Inc.— I
asynchronous communications i :
software (comparison columns):
531-301
PC-to-host communications products
(comparison columns): 511-301
Hayes Microcomputer Products Inc.—
asynchronous communications
software (comparison columns):
531-301
bridges (comparison columns): 520-301
LANstep Local Area Networks:
640-H122-201
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Modems: 640-H122-101
modems (comparison columns):
570-301
network interface cards (comparison
columns): 520-301
PC-to-Fax Boards: 800-401
PC-to-fax boards (comparison
columns): 572-301
Headlands Communications Corp.—
asynchronous communications
software (comparison columns):
531-301
Henricks Technologies—
modems (comparison columns):
70-301
Hetra Computers and Communications
Industries Inc.—
microcomputer systems (comparison
columns): 550-301
Hewlett-Packard Co.—
486 Servers: 800-501
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301
LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101
Local Area Networks: 640-H250-101
microcomputer systems (comparison
columns): 550-301 JPTEN
network interface cards (comparison
columns): 520-301 )
network operating systems R
(comparison columns): 520-301
network servers (comparison columns):
1

20-30
Remote Ethernet Bridges: 820-201
routers/brouters (comparison columns):
520-301

Superservers, An Overview of: 752-101
Hilgraeve Inc.—
Asynchronous Communications
Products: 640-H300-101
asynchronous communications
software (comparison columns):
531-301
Holmes. Microsystems Inc.—
modems (comparison columns):
570-301
PC-to-fax boards (comparison
columns): 572-301
hubs—
3Com LAN Products: 690-T420-101
AT&T Starlan Network Products:
610-A800-101
BICC Networking Products:
610-8300-101
Bytex Maestro Intelligent Switching
Hub: 600-B400-101
Cabletron Networking Solutions:
620-C100-101
Chipcom Networking Products:
620-C150-101
David Systems Local Area Network
Products: 630-D400-101
Gateway Communications Network
Products: 640-G075-101
Hewlett-Packard Local Area Networks:
640-H250-101
IBM Token-Ring Local Area Network
Products: 650-1048-101
Lantana Technology Local Area
Network Products: 660-L100-101
Madge Networks Token-Ring Network
Products: 660-M100-101
NetWorth Local Area Networking
Products: 670-N500-101 e
RAD Network Devices OpenGate Hub: 7 R
600-R175-101 4 )
Standard Microsystems Local Area
Network Products: 680-S700-101
SynOptics LattisNet Intelligent Hub
Systems: 680-S900-101
Thomas-Conrad Local Area Network
Products: 690-T400-10%
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Ungermann-Bass Net/One and Access/
One: 630-U500-101
Western Digital Local Area Network
Products: 690-W600-101
hubs/concentrators—
Local Area Network Products:
Comparison Columns: 520-301
Hughes LAN Systems—
LAN Products: 640-H300-101
Local Ethernet Bridges: 820-101

1BC/Integrated Business Computers—
microcomputer systems (comparison
columns): 550-301
IBM—See International Business
Machines Corp.
ICL Datachecker—
microcomputer systems (comparison
columns): 550-301
Icot Corp.—
gateways (comparison columns):
520-301

PC-to-Host and LAN Gateway
Products: 650-1060-101
PC-to-host communications products
(comparison columns): 511-301
IDEAssoc. Inc.—
gateways (comparison columns):
520-301

Macintosh Connectivity Products, Part
1, An Overview of: 715-101
PC-to-host communications products
(comparison columns): 511-301
PC-to-Host Products: 650-1074-101
IEEE 802—
IEEE 802 Standards for Local Area
Networking: 746-101
IGC Inc.—
Multiuser DOS Systems: Overview:
719-101
Imavox Corp.—
PC-to-fax boards (comparison
columns): 572-301
IMC Networks Corp.—
network interface cards (comparison
columns): 520-301
wiring centers (comparison columns):
520-301

IN-Net Corp.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

network operating systems
(comparison columns): 520-301
Information Analysis Systems Corp.—
asynchronous communications
software (comparison columns):
531-301
Information Presentation Technologies
Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Information Technologies Inc.—
PC-to-host communications products
(comparison columns): 511-301
Infosphere Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Infotron Systems Corp.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

Inmac Corp.—
modems (comparison columns):
570-301
Innovative Electronics Inc.—
PC-to-host communications products
(comparison columns): 511-301
Integrated Services Digital Network—
See ISDN
Intel Corp.—
Local Area Networking Products:
600-1500-101
PC-to-Fax Boards: 800-401
PC-to-fax boards (comparison
columns): 572-301
Interactive Systems Corp.—
UNIX File Server Programs: 810-401
interface cards—See network interface
cards
Interlink Computer Sciences Inc.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

routers/brouters (comparison columns):
520-301

International Business Machines Corp.—
486 Servers: 800-501

Index

asynchronous communications
software (comparison columns):
531-301

bridges (comparison columns): 520-301

gateways (comparison columns):
520-301

IBM Systems Application Architecture
(SAA): 723-101
IBM Systems Network Architecture
(SNA): 721-101
microcomputer systems (comparison
columns): 550-301
modems (comparison columns):
570-301
Multiserver Network Operating
Systems: 810-201
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
PC-to-host communications products
(comparison columns): 511-301
PC-to-Host Products: 650-1048-301
SQL Servers for 0S/2: 830-201
Superservers, An Overview of: 752-101
Systems Application Architecture
(SAA): 723-101
Systems Network Architecture (SNA):
721-101
Token-Ring Network: 650-1048-101
Token-Ring Network Adapters: 800-101
wiring centers (comparison columns):
520-301
International Business Software—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
International Communications
Equipment—
diskless workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
International Computer Consultants—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
International Data Sciences Inc.—
LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101
internetworking—
Internetworking LANs through WANS:
712-101
Local Area Network Products:
Comparison Columns: 520-301
Internetworking Products (Advanced
Computer Communications):
610-A200-101
Internetworking Products (Cisco
Systems Inc.): 620-C200-101
Internetworking Products (CrossComm
Corp.): 620-C900-101
Internetworking Products (Digital
Equipment Corp.): 630-D667-101
Internetworking Products (Vitalink
Communications Corp.): 690-V500-101
Internetworking Products (Wellfleet
Communications Inc.): 690-W400-101
Interphase Corp.—
network interface cards (comparison
columns): 520-301
wiring centers (comparison columns):
520-301
Invisible Software Inc.—
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
IRMA—See Digital Communications
Assoc. Inc.
ISDN—
Integrated Services Digital Network
(ISDN) Standards: 730-101
Isotropic Computer Inc.—
microcomputer systems (comparison
columns): 550-301

J

JC Information Systems—
diskless workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
network servers (comparison columns):
520-301
JDS Microprocessing—
PC-to-host communications products
(comparison columns): 511-301
Jupiter Technology Inc.—
gateways (comparison columns):
520-301
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K

KEA Systems Ltd.—
asynchronous communications
software (comparison columns):
531-301
PC-to-host communications products
(comparison columns): 511-301
Kermit—
Xmodem, Kermit, and Similar Protocols
for Personal Computers: 705-101
Kimtron Corp.—
diskless workstations (comparison
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(comparison columns): 520-301
QuickLAN (Multi-Tech Systems Inc.):
600-M800-101

R

Rabbit Software Corp.—
gateways (comparison columns):
520-301

PC-to-Host and LAN Gateway
Products: 680-R120-101

PC-to-host communications products
(comparison columns): 511-301

Racal InterLan Inc.—

bridges (comparison columns): 520-301

Ethernet Network Adapters: 800-201

gateways (comparison columns):
520-301

LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101

Local Ethernet Bridges: 820-101

Macintosh Connectivity Products, Part
1, An Overview of: 715-101

network interface cards (comparison
columns): 520-301

Networking Solutions: 680-R150-101

wiring centers (comparison columns):
520-301

Racal-Milgo Inc.—
bridges (comparison columns): 520-301
modems (comparison columns):
570-301
Racal-Vadic Inc.—
modems (comparison columns):
570-301
Racore Computer Products inc.—
diskless workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
Token-Ring Network Adapters: 800-101
RAD Network Devices Inc.—
OpenGate Hub: 600-R175-101
Remote Ethernet Bridges: 820-201
Radio Shack—
microcomputer systems (comparison
columns): 550-301
Rasmussen Software Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Raycom Systems Inc.—
bridges (comparison columns): 520-301
Raylan Corp.—
Fiber Optic Networking Products:
600-R200-101
Reflection Series (Walker Richer & Quinn
Inc.): 690-W100-101
Remote TokenMaster 400 Bridge
(Netronix Inc.): 600-N350-101
Retix—
4941 Remote Bridge/Router:
600-R300-101
bridges (comparison columns): 520-301
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electronic mail (comparison columns):
535301

gateways (comparison columns):
520-301

Local Ethernet Bridges: 820-101

Remote Ethernet Bridges: 820-201

routers/brouters (comparison columns):

520-301
Revelation Technologies Inc.—
SQL Front Ends: 830-301
Rexon Business Machines Corp.—
microcomputer systems (comparison
columns): 550-301
Ricoh Corp.—

PC-to-fax boards (comparison

columns): 572-301
Rohm Corp.—

modems (comparison columns):

~570-301

routers—

Advanced Computer Communications
Internetworking Products:
610-A200-101

Apple Computer AppleTalk Network
System: 610-A625-101

Cisco Systems Internetworking
Products: 620-C200-101

CrossComm Internetworking Products:
620-C900-101

Digital Equipment Corp.
Internetworking Products:
630-D667-101

Gateway Communications Network
Products: 640-G075-101

Halley Systems ConnectLAN and
ConnectVIEW: 640-H050-101

Internetworking LANs through WANs:
712-101

Network Equipment Technologies
(N.E.T.) LAN/WAN Exchange:
600-N400-101

Newport Systems Solutions LAN2LAN/
768 Router: 600-N550-101

Proteon Local Area Network Products:
670-P832-101

Retix 4941 Remote Bridge/Router:
600-R300-101

Vitalink Communications
Internetworking Products:
630-V500-101

Wellfleet Communications
Internetworking Products:
690-W400-101

routers/brouters—

Local Area Network Products:

Comparison Columns: 520-301
RS-232 LANs—

Artisoft LANtastic Local Area Networks:

610-A700-101

Digital Products Printer Sharing
Products: 630-D670-101

Multi-Tech Systems QuickLAN:
600-M800-101

Rupp Corp.—

asynchronous communications
software (comparison columns):
531-301

S

S&H Computer Systems Inc.—
Multiuser DOS Systems: Overview:
719-101
SAA—
IBM Systems Application Architecture
(SAA): 723-101
Novell LAN-to-Host Connectivity
Products: 670-N767-301
Samsung Information Systems America
Inc.—
diskless workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
network servers (comparison columns):
520-301
The Santa Cruz Operation Inc.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

network operating systems
(comparison columns): 520-301

PC-to-host communications products
(comparison columns): 511-301

routers/brouters (comparison columns):
520-301

Sanyo Business Systems Corp.—
microcomputer systems (comparison
columns): 550-301

Index

Scitec Inc.—
modems (comparison columns):
570-301
security—
Local Area Network Security: 707-101
Selecterm—
asynchronous communications
software (comparison columns):
531-301
servers—See network servers
S.F. Micro Inc.—
microcomputer systems (comparison
columns): 550-301
Ship Star Assoc.—
bridges (comparison columns): 520-301
wiring centers (comparison columns):
520-301
ShirtPocket Software—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Shiva Corp.—
gateways (comparison columns):
520-301

Macintosh Connectivity Products, Part
1, An Overview of: 715-101

routers/brouters (comparison columns):

520-301
Silver Dollars International Inc.—
microcomputer systems (comparison
columns): 550-301
Simware Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
PC-to-host communications products
(comparison columns): 511-301
Sirex USA Inc.—
microcomputer systems (comparison
columns): 550-301
Sitka Corp.—
Entry-Level LAN Operating Systems:
810-301
LAN E-Mail Programs: 830-401
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
TOPS Local Area Network Products:
680-S400-101
Smartcom—
Hayes Modems: 640-H122-101
Smarteam—
modems (comparison columns):
570-301
Smartmodem—
Hayes Modems: 640-H122-101
SNA—
IBM Systems Application Architecture
(SAA): 723-101
IBM Systems Network Architecture
(SNA): 721-101
Sniffer—
Network General LAN and WAN
Testers: 670-N400-101
SNMP—
Simple Network Management Protocol,
An Overview of: 710-101
Softel Inc.—
PC-to-host communications products
(comparison columns): 511-301
SoftKlone Distributing Corp.—
asynchronous communications
software (comparison columns):
531-301
Softronics Inc.—
asynchronous communications
software (comparison columns):
531-301
Software Clearing House Inc.—
PC-to-host communications products
(comparison columns): 511-301
Software Corp. of America—
PC-to-host communications products
(comparison columns): 511-301
The Software Link Inc.—
Multiuser DOS Systems: Overview:
719101
Software Store Ltd.—
asynchronous communications
software (comparison columns):
531-301
Software Synergy Inc.—
PC-to-host communications products
(comparison columns): 511-301
Software Ventures Corp.—
asynchronous communications
software (comparison columns):
531-301
Solana Electronics—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Solid Technologies—
diskless workstations (comparison
columns): 520-301
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network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
network servers (comparison columns):
520-301
Spectrafax Corp.—
PC-to-Fax Boards: 800-401
PC-to-fax boards (comparison
columns): 572-301
Spectrum Cellular Corp.—
modems (comparison columns):
570-301

Spider Systems Inc.—
LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101
LAN Testers: 680-S700-101
SQL front ends—

SQL Front Ends: 830-301
SQL servers—

SQL Servers for 0S/2: 830-201
Standard Microsystems Corp.—

Arcnet Network Adapters: 800-301

Ethernet Network Adapters: 800-201

Local Area Network Products:
680-S700-101

Macintosh Connectivity Products, Part
1, An Overview of: 715-101

network interface cards (comparison
columns): 520-301

wiring centers (comparison columns):
520-301

standards—See communications
standards
Star Gate Technologies Inc.—

Multiuser DOS Systems: Overview:

719101
Star-Tek Inc.—

wiring centers (comparison columns):

520-301

Starlan Network Products (AT&T):
610-A800-101
Starlan networks—
AT&T Starlan Network Products:
610-A800-101
Hewilett-Packard Local Area Networks:
640-H250-101
Western Digital Local Area Network
Products: 690-W600-101
StarPath Systems Inc.—
Multiuser DOS Systems: Overview:
719-101
STEPserver and SpeedLink/12
Concentrator (Everex Systems Inc.):
600-E900-101
Sterling Software Inc.—
PC-to-host communications products
(comparison columns): 511-301
STF Technologies Inc.—
PC-to-fax boards (comparison
columns): 572-301
Storage Dimensions Inc.—
network servers (comparison columns):
20-301

Structured Software Solutions Inc.—
PC-to-host communications products
(comparison columns): 511-301
Sun Microsystems Inc.—
diskless workstations (comparison
columns): 520-301
network servers (comparison columns):
20-301

Sun Moon Star—
microcomputer systems (comparison
columns): 550-301
SunRiver Corp.—
Multiuser DOS Systems: Overview:
719-101
Suntronics Co. Inc.—
microcomputer systems (comparison
columns): 550-301
superservers—
Superservers, An Overview of: 752-101
Swan Technologies—
microcomputer systems (comparison
columns): 550-301
Symicron inc.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

Synex Systems Corp.—
PC-to-host communications products
(comparison columns): 511-301
SynOptics Communications Inc.—
bridges (comparison columns): 520-301
LattisNet intelligent Hub Systems:
680-S900-101
routers/brouters (comparison columns):
520-301

wiring centers (comparison columns):
520-301
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Systems Application Architecture (SAA)
(International Business Machines
Corp.): 723-101

Systems Integration Assoc.—
microcomputer systems (comparison

columns): 550-301

Systems Network Architecture (SNA)
(International Business Machines
Corp.): 721-101

Systex & Assoc.—
microcomputer systems (comparison

columns): 550-301

T

2780/3780 terminal emulation—
AST Research PC Communications
Products: 610-A778-101
Barr Systems PC-to-Host Products:
610-B150-101
CLEO Communications PC-to-Host
Products: 620-C271-101
Network Software Associates
PC-to-Host and LAN Gateway
Products: 670-N484-101
3270 terminal emulation—
AST Research PC Communications
Products: 610-A778-101
Attachmate EXTRA! PC-to-Host
Products: 610-A845-101
Avatar MacMainFrame Series:
610-A920-101
Barr Systems PC-to-Host Products:
610-B150-101
CLEO Communications PC-to-Host
Products: 620-C271-101
DCA Personal Computer
Communications Products:
630-D665-101
IBM PC-to-Host Products: 650-1048-301
ICOT PC-to-Host and LAN Gateway
Products: 650-1060-101
IDEAssociates PC-to-Host Products:
650-1074-101
Micro-Integration Communications
Products: 660-M400-101
Network Software Associates
PC-to-Host and LAN Gateway
Products: 670-N484-101
Novell LAN-to-Host Connectivity
Products: 670-N767-301
Rabbit Software PC-to-Host and LAN
Gateway Products: 680-R120-101
Telepartner International PC-to-Host
Products: 690-T300-101
Tallgrass Technologies Corp.—
DAT Backup Devices: 840-101
Tandon Corp.—
microcomputer systems (comparison
columns): 550-301
Tangram Systems Corp.—
PC-to-host communications products
(comparison columns): 511-301
Tatung Co. of America Inc.—
microcomputer systems (comparison
columns): 550-301
TCP/IP—
Transmission Control Protocol/Internet
Protocol (TCP/IP): 743-101
TDT Group Inc.—
gateways (comparison columns):
520-301

Tecmar Inc.—
DAT Backup Devices: 840-101
TEK-Com Corp.—

modems (comparison columns):

570-301
Teknigraphics—

PC-to-host communications products

(comparison columns): 511-301
Tektronix inc.—

LAN Diagnostic Equipment: The
Market, Products, and Vendors:
709-101

Telcor Systems Corp.—

modems (comparison columns):

570-301

Telebit Corp.—
modems (comparison columns):
570-301
Telenetics Corp.—
modems (comparison columns):
570-301
Telepartner International—
PC-to-Host Products: 690-T300-101
Telesystems SLW Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Wireless LANs, An Overview of:
751-101

TeleVideo Systems Inc.—
diskless workstations (comparison
columns): 520-301
microcomputer systems (comparison
columns): 550-301
network interface cards (comparison
columns): 520-301
network servers (comparison columns):
520-301
terminal servers—
3Com LAN Products: 690-T420-101
Cisco Systems Internetworking
Products: 620-C200-101
Datability VCP 200 and VCP 300
Terminal Servers: 600-D100-101
Digital Equipment Corp.
Internetworking Products:
630-D667-101
Racal InterLan Networking Solutions:
680-R150-101
Texas Instruments Inc.—
microcomputer systems (comparison
columns): 550-301
Theos Software Corp.—
Multiuser DOS Systems: Overview:
719101
Third Coast Technologies Inc.—
microcomputer systems (comparison
columns): 550-301
Thirdware Computer Products—
network interface cards (comparison
columns): 520-301
Thomas-Conrad Corp.—
Arcnet Network Adapters: 800-301
Ethernet Network Monitoring Tools:
840-201
Local Area Network Products:
690-T400-101
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
network interface cards (comparison
columns): 520-301
Token-Ring Network Adapters: 800-101
3Com Corp.—
bridges (comparison columns): 520-301
diskless workstations (comparison
columns): 520-301
electronic mail (comparison columns):
535-301
Ethernet Network Adapters: 800-201
gateways (comparison columns):
520-301

LAN Operating Systems: 810-101

LAN Products: 690-T420-101

Macintosh Connectivity Products, Part
1, An Overview of: 715-101

network interface cards (comparison
columns): 520-301

network operating systems
(comparison columns): 520-301

network servers (comparison columns):

-301

Remote Ethernet Bridges: 820-201
routers/brouters (comparison columns):
520-301

wiring centers (comparison columns):
520-301

3X USA—
network operating systems
(comparison columns): 520-301
Tiara Computer Systems Inc.—
Arcnet Network Adapters: 800-301
Ethernet Network Adapters: 800-201
Ethernet Network Monitoring Tools:
840-201
network interface cards (comparison
columns): 520-301
TIL Systems Inc.—
modems (comparison columns):
570-301
TIME/LAN 100 Products (Timeplex Inc.):
600-T200-101
Timeplex Inc.—
TIME/LAN 100 Products: 600-T200-101
Token-Ring Network (International
Business Machines Corp.): 650-1048-101
Token-Ring Network Products (Madge
Networks Inc.): 660-M100-101
token-ring networks—
3Com LAN Products: 690-T420-101
DCA Personal Computer
Communications Products:
630-D665-101
Gateway Communications Network
Products: 640-G075-101
IBM Token-Ring Local Area Network
Products: 650-1048-101
Intel Local Area Networking Products:
600-1500-101
Lantana Technology Local Area
Network Products: 660-L100-101
Madge Networks Token-Ring Network
Products: 660-M100-101
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McData LinkMaster Interoperability
Products: 600-M200-101

Novell NetWare Network Operating
Systems: 670-N767-101

Proteon Local Area Network Products:
670-P832-101

Thomas-Conrad Local Area Network
Products: 690-T400-101

Token-Ring Network Adapters: 800-101

Ungermann-Bass Net/One and Access/
One: 690-U500-101

Western Digital Local Area Network
Products: 690-W600-101

Top Microsystems—

diskless workstations (comparison
columns): 520-301

network interface cards (comparison
columns): 520-301

network servers (comparison columns):
520-301

Tops—

electronic mail (comparison columns):

535-301

Macintosh Connectivity Products, Part
1, An Overview of: 715-101
TOPS Local Area Network Products
(Sitka Corp.): 680-S400-101
Torus Systems Inc.—
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
Toshiba America Inc.—
microcomputer systems (comparison
columns): 550-301
Toshiba America Information Systems
Inc.—
network interface cards (comparison
columns): 520-301
Touchbase Systems Inc.—
PC-to-fax boards (comparison
columns): 572-301
Transend Corp.—
LAN E-Mail Programs: 830-401
Transition Engineering—
wiring centers (comparison columns):
520-301

Traveling Software Inc.—
asynchronous communications
software (comparison columns):
531-301
Tri-Data Corp.—
gateways (comparison columns):
520-301

network interface cards (comparison
columns): 520-301

routers/brouters (comparison columns):
520-301

Tri-Star Computers—
microcomputer systems (comparison
columns): 550-301
Tricord Systems Inc.—
Superservers, An Overview of: 752-101
TriData Systems Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Triticom—
Ethernet Network Monitoring Tools:
840-201
Triton Technologies Inc.—
asynchronous communications
software (comparison columns):
531-301
TRW Information Networks Div.—
bridges (comparison columns): 520-301
network interface cards (comparison
columns): 520-301
Twinhead Corp.—
microcomputer systems (comparison
columns): 550-301
Tymiabs Corp.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
Tymnet McDonnell Douglas Network
Systems Co.—
PC-to-host communications products
(comparison columns): 511-301

U

Ungermann-Bass Inc.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

Net/One and Access/One:
690-U500-101

network interface cards (comparison
columns): 520-301

network operating systems
(comparison columns): 520-301

150-109
Index

routers/brouters (comparison columns):
520-301
wiring centers (comparison columns):
520-301
Unisync Inc.—
gateways (comparison columns):
520-301
routers/brouters (comparison columns):
520-301
Unisys Corp.—
286 Diskless Workstations: 800-601
microcomputer systems (comparison
columns): 550-301
Univation—
network interface cards (comparison
columns): 520-301
Universal Data Systems Inc.—
modems (comparison columns):
570-301
PC-to-host communications products
(comparison columns): 511-301
UNIX—
Microcomputers: Technology Overview:
550-201
UNIX File Server Programs: 810-401
U.S.iRobotics Inc.—
modems (comparison columns):
570-301
US Sage—
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301

\'

VCP 200 and VCP 300 Terminal Servers
(Datability Software Systems Inc.):
600-D100-101

vendors—

Directory of Communications Vendors:
901-101

Verimation AB—

electronic mail (comparison columns):
535-301

Versyss Inc.—

microcomputer systems (comparison
columns): 5650-301

Viewport International Inc.—

Multiuser DOS Systems: Overview:
719-101

Vines Network Products (Banyan
Systems Inc.): 610-B090-101

Visionary Electronics—
modems (comparison columns):

570-301

Vitalink Communications Corp.—
bridges (comparison columns): 520-301
Internetworking Products: 690-V500-101
Remote Ethernet Bridges: 820-201
routers/brouters (comparison columns):

520-301

VNS America Corp.—

microcomputer systems (comparison
columns): 550-301

VT100/200 terminal emulation—

AST Research PC Communications
Products: 610-A778-101

Persoft PC and Network Connectivity
Products: 670-P324-101

Walker Richer & Quinn Reflection
Series: 690-W100-101

w

Walker Richer & Quinn Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
PC-to-host communications products
(comparison columns): 511-301
Reflection Series: 690-W100-101
Wall Data Inc.—
gateways (comparison columns):
520-301
PC-to-host communications products
(comparison columns): 511-301
Wang Laboratories Inc.—
bridges (comparison columns): 520-301
gateways (comparison columns):
520-301

network interface cards (comparison
columns): 520-301

network servers (comparison columns):
520-301

wiring centers (comparison columns):
520-301
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Index

WANs—See wide area networks
Waterloo Microsystems Inc.—
electronic mail (comparison columns):
536-301
gateways (comparison columns):
520-301

network operating systems
(comparison columns): 520-301

PC-to-host communications products
(comparison columns): 511-301

Watlan Inc.—

network interface cards (comparison
columns): 520-301

network operating systems
(comparison columns): 520-301

network servers (comparison columns):

520-301
Wavel AN (NCR Corp.): 670-N200-101
Webcorp—
network operating systems
(comparison columns): 520-301
Wellfleet Communications Inc.—
Internetworking Products:
690-W400-101

routers/brouters (comparison columns):
520-301

Western DataCom Co.—
modems (comparison columns):
570-301
Western Digital Corp.—
Ethernet Network Adapters: 800-201
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Local Area Network Products:
690-W600-101
network interface cards (comparison
columns): 520-301
White Pine Software Inc.—
Macintosh Connectivity Products, Part
1, An Overview of: 715-101
wide area networks—
Internetworking LANs through WANs:
712101
wireless LANs—
BICC Networking Products:
610-8300-101
Motorola Altair Wireless Network:
660-M700-101
NCR Wavel AN: 670-N200-101
O’Neill Communications Local Area
Wireless Network (LAWN):
670-0600-101
Wireless LANs, An Overview of:
751-101
wiring—
Cable and Wire Technology: 706-101
wiring centers—
Local Area Network Products:
Comparison Columns: 520-301
Wyse Technology Inc.—
diskless workstations (comparison
columns): 520-301

Index

X

X.25 networks—
Telepartner International PC-to-Host
Products: 690-T300-101
Xecom Inc.—
modems (comparison columns):
570-301
Xerox Corp.—
PC-to-Fax Boards: 800-401
PC-to-fax boards (comparison
columns): 572-301
Xinetron—
diskless workstations (comparison
columns): 520-301
network interface cards (comparison
columns): 520-301
wiring centers (comparison columns):
520-301
Xircom—
network interface cards (comparison
columns): 520-301
xmodem-—
Xmodem, Kermit, and Similar Protocols
for Personal Computers: 705-101
Xylogics Inc.—
network interface cards (comparison
columns): 520-301
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YamaTech Connectivity Solutions— 3

network interface cards (comparison RS
columns): 520-301

y4

Zenith Data Systems Corp.—
microcomputer systems (comparison
columns): 550-301
Zenith Electronics Corp.—
network interface cards (comparison
columns): 520-301
routers/brouters (comparison columns):
520-301
wiring centers (comparison columns):
20-301

Zetaco Inc.—
network servers (comparison columns):
520-301
Zoom Telephonics Inc.—
modems (comparison columns):
570-301
Zytec Systems—
network interface cards (comparison
columns): 520-301
network operating systems
(comparison columns): 520-301
wiring centers (comparison columns):
520-301 m
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User’s Guide

Welcome to Datapro Reports on PC & LAN Com-
munications. In the Datapro tradition, this timely
periodical covers the latest products and emerging
technologies. The monthly issues provide technical
detail that helps you evaluate a system, compare
similar products, find out about new product de-
velopments, and understand an unfamiliar technol-
ogy or keep up to date in a technology you already
know.

Although you may be eager to explore
Datapro Reports on PC & LAN Communications,
take time first to learn more about how it can serve
you and your associates. The monthly issues keep
your knowledge current on all the changes that af-
fect the dynamic microcomputer communications
industry. This User’s Guide points out Datapro
Reports on PC & LAN Communications’ design
features, structure, and organization.

Your subscription consists of monthly issues
that you may file for future reference in the special
loose-leaf binders we provide. Each issue starts off
with a Highlights page that draws your attention to
the current contents and the important items cov-
ered in the issue. An integral and important part of
each issue is Communications Perspective, a
monthly newsletter that covers the latest industry
and technology developments.

We encourage you and your associates to read
each monthly issue when you receive it so that its
timely information can help you in making deci-
sions based on knowledge of the latest available
technology.
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Find It Fast

Datapro Reports on PC & LAN Communications is
designed to help you locate information quickly.
The reports in each monthly issue are arranged by
subject and identified by a page numbering system
that enables you to locate them easily. The binders
provided with your subscription contain clearly
labeled tabs behind which these reports can be
filed. Once you read the monthly issue, we recom-
mend filing all reports in the binders to help you
locate important information in the future. The
Table of Contents that appears in each issue in-
cludes section heads that correspond to the labeled
tabs and identify specific subject areas.

The Index (Tab 100) supports the Table of
Contents. It provides the means to broaden your
search for more specific information. Vendor and
product names, concepts, and technologies are
cross-referenced to help you quickly find what you
seek.

The following describes each section (tab):

Volume 1 (Survey Reports)

+ Contents/Index (100)

» User’s Guide (200)

* Newsletter (400)

e Surveys (500)

* PC-to-Mainframe (510)

» Local Area Networks (520)

» Asynchronous Communications (530)
« Electronic Mail (535)

e Microcomputer Systems (550)
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* Modems/Muxes/Support Equipment (570)
» Security (580)

Volume 2 (Product Reports)
* Product Evaluations/Methodologies (605)
» Products * A-to-B (610)
» Products s C (620)

* Products ¢ D-to-E (630)
¢ Products ¢ F-to-H (640)
* Products «1(650)

* Products « J-to-M (660)
« Products « N-to-P (670)
* Products « Q-to-S (680)
e Products « T-to-Z (690)

Volume 3 (Technology Reports/NSTL Evaluations)
+ Technology Reports (700)

* LAN Hardware Evaluations (800)

* LAN Operating System Evaluations (810)

+ LAN Internetworking Evaluations (820)

« LAN Software Evaluations (830)

o LAN Management Product Evaluations (840)

+ Vendor Directory (900)

The Page Numbering System

Datapro Reports on PC & LAN Communications’
page numbers consist of two or three parts. This
numbering method provides the flexibility to orga-
nize the publication by sections and insert new and
revised pages each month. The components of a
page number (e. g., 650-1048-101) relate to the
section/tab, vendor/report identification, and start-
ing page number, respectively. (Note that only
product report page numbers consist of three parts;
all other report types consist of two parts—section/
tab and page number.)

650—section/tab number
1048—vendor/report number (product reports only)
101—beginning page number

In this case, 650 represents the Products ¢ I tab.
The second part of the number, -1048, separated
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from the first part by a hyphen, represents an iden-
tification number for a specific vendor found
within a tab section.

The third part of the number, -101, also sepa-
rated by a hyphen, denotes the starting page num-
ber of the report. The starting page number will
then increase sequentially through the body of the
report (for example, -101, -102, -103, and so on).

This page numbering system allows alphabeti-
cal arrangement (by vendor name) of reports
within a section/tab. For example, a report for a
specific model or product line will be grouped with
related reports from the same vendor. The first of
these reports will carry the page number -101;
other reports covering the same vendor will start
with page numbers -201, -301, -401, etc.

Datapro Report Types

Datapro Reports on PC & LAN Communications
includes a variety of report types, each designed to
help you quickly find the information you seek.

Surveys

A survey is a comprehensive summary of a particu-
lar technology, the market and associated vendors,
and the products available using that technology.
These reports frequently provide background in-
formation and offer tips on selection and planning.
The key characteristic of a survey report is its com-
prehensiveness.

v Components of survey reports include:

* A Market Overview, describing the market, mar-
ket size, major vendors, and any pertinent sur-
vey results.

o A Technology Overview, explaining the basic
technology, its importance, and future develop-
ments.

o The Comparison Columns, a quick reference
source of company addresses and telephone
numbers plus current product specifications
and competitive features presented in a tabular
format.

Product Reports

A product report is a detailed examination of a
vendor’s product or product family. Product re-
ports offer expert evaluations of products, provid- e
ing both technical and nontechnical data needed to
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Fiber Optic Communications

Product Summary .

Speeds your review of
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Product Summary
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Show you how to find
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quickly :
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Many of Proteon’s product develop-
ments have emerged from the com-
pany’s continuing involvement in the
emerging Fiber Distributed Digital
Interface (FDDI) standard. In Janu-
ary 1990. Proteon announced the
p4200 multiprotocol FDDI router.
This report details the ProNET prod-
uct line and examines the company’s
competitive position.

Description

Proteon’s ProNET baseband local
area networks (LANs) operate at 4M,
10M. or 80M bps and link up to 260
stations per ring over various media,
including fiber. using the token-
passing media access scheme.

Strengths

Proteon is a leader in providing high-
speed LANs. It was an early imple-
menter of the token-passing
technique now used by IBM.
ProNET’s topology supports a vari-
ety of fault tolerance schemes. Pro-
teon has announced a free upgrade
plan for ProNET-80 users who want
FDDI capabilities.

Limitations

To take full advantage of ProNET-
80's high bandwidth and variety of
interfaces. users must be prepared to
develop their own applications and

Dewan NJ 08075 USA
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tems. The company once offered in-
stallation and programming support
for its boards through its Special Sys-
tems Development group. but it has
discontinued this service. Prices are
somewhat higher than those of other
third-party vendors.

Competition

Ungermann-Bass Net/One Optical
Fiber Network, Codenoll Technolo-
gy's CodeNet fiber optic Ethernet
network. Versitron System Finex.
IN-NET Fiber-Talk, other fiber-
based Ethernet networks and FDDI
networks and routers.

Vendor

Proteon. Inc.

Two Technology Drive
Westborough, MA 01581-5008
(617) 898-2800

In Canada:

Proteon ProNET products are sold
in Canada through independent dis-
tributors and value-added resellers
(VARs).

Price

A four-node p6000 ProNET-4 Net-
work Management Kit (see Equip-
ment Prices) costs $5.000.

GSA Schedule
Yes.
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make informed purchase decisions. A product re-
port consists of a one-page product summary, fol-
lowed by an expert analysis of the product, the
vendor, and its position in the marketplace; de-
tailed product characteristics; and pricing.

User Ratings

Datapro’s extensive user surveys are compiled into
user ratings that tell you what others think of the
products they are using. Editors gather survey re-
sponses from users of key products and services;
these are validated and then tabulated by an inde-
pendent computer service company. Summary in-
formation is prepared in tabular form providing
totals, percentages, or mean averages as appropri-
ate for each survey question.

Datapro strongly suggests that readers use the
information presented in user ratings with discre-
tion. The ratings are not intended as statistically
accurate indicators of represented products’ capa-
bilities. Rather, they should be used as guides to
potential strengths and weaknesses of those prod-
ucts. Any product decision should be made only
after further investigation.

Technology Reports

Technology reports contain how-to information
and are tutorials designed to assist you in evaluat-
ing practical technologies and in staying informed
regarding issues, trends, and new technologies.
They cover broad technology concepts, standards,
regulatory issues, and other topics. Written in a
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management style, they can be used as instruc-
tional, planning, and current awareness guides by
technology practitioners and their staffs.

NSTL Evaluations

National Software Testing Laboratories, Inc.
(NSTL) creates and runs tests that evaluate per-
sonal computer and local area network hardware
and software. Founded in 1983, NSTL pioneered
the use of objective and comparative methodolo-
gies to become the leading independent testing and
evaluation facility in the microcomputer industry.
A member of the Datapro Research Group since
1989, NSTL provides reports generated from its
new LAN laboratory to meet the information
needs of Datapro Reports on PC & LAN Communi-
cations subscribers. These reports provide compar-
ative evaluations of LAN hardware and software
and are designed to make the subscriber’s product
selection process easier.

Vendor Directories

Directories are a compendium of information on
communications vendors and consultants. Directo-
ries frequently provide brief descriptions about the
subject areas.

Newsletter

Each monthly issue of your subscription contains a
newsletter covering the latest trends, announce-
ments, and industry developments. I
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PC-to-Host

Communications

Products:

Market Overview
I

Synopsis

Editor’s Note

This report looks at the current state
of the microcomputer-to-host com-
munications market. For informa-
tion on the technologies behind these
products, see the Technology Over-
view (Report 511-201). In the com-
parison columns (Report 511-301),
we list, in detail, products available
from PC-to-host communications
vendors.

Market Highlights

Though not as active as it once was,
the PC-to-host communications mar-
ketplace is still important to the
growing number of companies that
want access to information and ap-
plications residing on mainframes or
minicomputers. This report exam-
ines the state of today’s market, in-
cluding a look at some of the major
vendors and the roles they have
played in the market’s growth.
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In the past, companies such as DCA,
Novell, and AST Research found
themselves at the forefront as the
PC-to-host marketplace enjoyed tre-
mendous growth and expansion.
These companies, particularly DCA,
led the way with products ranging
from simple 3270 terminal emula-
tion products to remote emulation
products to LAN gateways.

Recently, though, the market has
slowed somewhat. The dynamic
growth of previous years has been
replaced by a market now saturated
with a wide variety of vendors and
products. Many companies, unable
to compete with the extensive prod-
uct lines of vendors such as DCA
and Novell, have found a home in
niche markets such as micro-to-
minicomputer links or Macintosh-to-
host connectivity products.
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Analysis

Market Leaders

The Top Competitors

Digital Communications Associates (DCA), a pio-
neer in the PC-to-host market, quickly established
itself as the dominant vendor (claiming an in-
stalled base of over 500,000 users and approxi-
mately 50 percent of the market). The company
established its reputation with the IRMA board, a
hardware-based, add-in terminal emulation board
acquired from Technical Analysis Corporation
(TAC). IRMA was the first product to offer a coax
interface to an IBM mainframe by emulating the
IBM 3278 family of terminals.

IRMA soon became the emulation board that
all other boards were measured against. In a clever
strategy, DCA provided source code to third-party
vendors, widening the use of the IRMA board even
more. DCA also offers products that provide re-
mote terminal emulation, connectivity with IBM
System/3X minicomputers, and local area network
(LAN) gateway products.

Although the PC-to-host market is based on
IBM products, IBM is not generally recognized as
one of the leaders in this market. Many other com-
panies followed DCA’s lead before IBM released
its first PC-to-host product. IBM and IRMA are,
however, accepted as the de facto standards with
which products must comply.

Other major PC-to-host vendors include AST
Research, Novell Communications Division, Na-
tional Semiconductor (Quadram Products Group),
and BlueLynx. With the exception of National
Semiconductor, these companies provide both
3270 and 5250 environment solutions. AST’s
strength lies in System/36, System/38, and RJE
terminal emulation, while Novell’s strength is gate-
way communications. National Semiconductor
concentrates solely on 3270 emulation and offers
board products that are both IBM and IRMA
register-level compatible. National Semiconductor

FEBRUARY 1990
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sells its products with and without terminal emula-
tion software, so that users can purchase only an
IRMA-like board if PC-to-host communications
are already in place. BlueLynx offers 3270 and
5250 emulation products that function in local,
remote, or cluster configurations.

Marketing Strategies
Although the products’ purpose is identical—
providing a PC communications link to a
mainframe—vendors’ technical approaches and
sales strategies differ. Novell’s product line, for
instance, is modular. Interface boards providing
specific connections (coax, twinax, remote, gate-
way, etc.) are sold separately from the software. In
effect, users choose from a menu of products,
choosing the type of connection, the type of soft-
ware, and options such as graphics capabilities.
Other companies, such as BlueLynx, bundle the
software and the hardware, enabling users who
want a product that provides a 5250 cluster con-
nection to buy one package that includes hardware
and software.

~  Each selling strategy has its advantages;
which one is better depends on the knowledge of
the user. The menu approach is convenient for cus-
tomers who have sharply defined needs and goals,
but it may be confusing to novices faced with
choosing from a wide array of selections. Novell
Communications, however, has been very success-
ful with its menu approach, and the company has
fared well because of its already strong reputation
in the LAN market.

Users who have attempted to set up a system
by reading countless product manuals and coordi-
nating selected elements attest that an all-in-one
product is easier to install than modular compo-
nents. Attachmate, a company that offers com-
pletely IBM-compatible connectivity software,
offers an ““all-in-one” product called EXTRA!, a
software package that supports remote-modem,
LAN, and coaxial connections. Most vendors offer
products based on the different types of connec-
tions, (i.e., coax, remote), but Attachmate supports
all connections within a single package.

Trends and Issues

There was a time when PC users did not under-
stand the need to connect to a mainframe; today,

© 1990 McGraw-Hill, Incorporated. Reproduction Prohibited. Datapro Research.
Delran NJ 08075 USA



.

Datapro Reports on PC
Communications

PC-to-Host Communications
Products: Market Overview

almost any corporation with PCs in place recog-
nizes that need. Although their PCs may have been
installed to perform standalone, independent ap-
plication processing (such as word processing,
graphics programs, and spreadsheet analysis), a
need soon developed to access and manipulate
data that has traditionally been under the main-
frame’s control.

All currently noncommunicating PCs are po-
tential candidates for PC-to-host links, and pur-
chasing policies for PCs, mainframes, and any
intermediaries between them need to consider the
possibility of interconnection. New, more cost-
effective and powerful multitasking PCs will make
downloading mainframe applications more feasi-
ble. Recognizing the place of PC-to-host products,
larger corporations are increasingly developing a
company-wide strategy of including both main-
frames and PCs within their overall computing ca-
pability.

DCA was the first to respond to the need for
mainframe connectivity, with the introduction of
IRMA—the first PC-to-IBM mainframe terminal
emulation board. IRMA’s initial success opened
the industry floodgates, and soon a wave of ven-
dors was introducing micro-to-mainframe connec-
tivity products. For years the PC-to-host
marketplace was one of the most volatile in the
computer industry. Vendors began to expand their
product lines’ capabilities in offering such products
as Digital Equipment Corporation emulation for
accessing VAX minicomputers; 5250 emulation for
communications with IBM minis; and even
software-only products that eliminated the need for
add-in emulation boards.
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Users have long been calling the tune in the
PC-to-host market. Accustomed to the friendliness
of microcomputers, they demanded that packages
be equally easy to install, access, and use. The users
also wanted transparent access to the host so that
they could work on host applications using the ca-
pabilities of the PC. Both users and vendors strive
for pure peer-to-peer communications, but the PC
is still distinctly different from the host, and access
is not truly transparent.

Vendors have improved basic PC-to-host ca-
pabilities by adding several features that make
their products friendlier. Many software programs
now contain context-sensitive Help screens, on-line
tutorials, and menus to lead the user through in-
stallation, configuration, and reconfiguration.
Most of the top vendors offer all these features as
well as a common user interface among their prod-
ucts. The few major vendors that do not are '
quickly upgrading their products to remain com-
petitive. Multiple sessions, hot keys to DOS, pop-
up windows, multiple windows, and printer
emulation are other features that add to the value
and ease of use of a package.

Recently, however, market growth has
slowed. The marketplace is now saturated with a
variety of connectivity options, and new vendors
would seem hard pressed to make any serious in-
roads in this heavily populated area. In addition,
with the increasing popularity of the LAN in the
corporate environment, more customers are look-
ing toward LAN gateway products as a means of
gaining mainframe access. How much impact this
will have on the more traditional PC-to-host prod-
ucts remains to be seen, but it is apparent that the
products are not likely to be as much in demand as
in previous years.
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Synopsis

Editor’s Note

This report examines the technolo-
gies that drive the PC-to-host mar-
ketplace. For a detailed list of
available microcomputer-to-host
products and their capabilities, see
the Comparison Columns (Report
511-301). For a better idea of the
current marketplace, see the Market
Overview (Report 511-101).

Technology Highlights

The first section of this report, Tech-
nology Basics, outlines the technol-
ogy behind microcomputer-to-host
communications. This section looks
at important topics such as the actual
hardware and software involved in
establishing a host link; communica-
tions protocols; communications net-
works; and codes and character sets.
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The Products section provides a gen-
eral overview of the products needed
to establish a PC-to-host link. For
the most part, these requirements
can be broken down into the add-in
boards for the microcomputers and
the microcomputer/host software
components, which provide terminal
emulation and file transfer functions
along with a host of other possible
enhancements.

The report’s final section, Selection
Guidelines, addresses issues and con-
cerns likely to arise while implement-
ing a microcomputer-to-host link.
These factors include cost justifica-
tion for purchasing a PC-to-host link,
important questions in selecting a
terminal emulator, integrated appli-
cations, and security and data integ-
rity issues.
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Analysis

Technology Basics

PC-to-mainframe communications can be viewed
as merely the substitution of PCs for dumb termi-
nals. PCs were not designed for this role, however,
and therefore have characteristics that must be ac-
commodated through the technology and through
careful user planning. To determine the best PC-to-
host link for a particular situation, users must gain
a basic understanding of the differences between
mainframes and PCs and the elements that any
communications system must employ.

Some fundamental operating characteristics
are quite different. Mainframes and communica-
tions systems are both heavily involved with con-
trolling a variety of concurrent tasks, whereas most
of the 20 million PCs in use are designed to handle
a single task at a time for a single user at a time.
Most PC users have already encountered frustra-
tions from the limitations of single-tasking sys-
tems. While many look with hope toward IBM’s
new multitasking PS/2-0S/2, its capabilities fall
short of handling the complexities faced by PCs
when connecting to large communications net-
works.

Mainframe Communications

Mainframes have a different hardware architec-
ture, usually with multiple supporting processors to
expedite different I/0 functions and multiprogram-
ming, and so can efficiently handle large complex
networks and databases. People who look at the
fast-rising power of the processors in smaller,
cheaper systems and predict the subsequent demise
of the mainframe tend to forget these architectural
differences that support various applications and
greater system throughput. It may be cost effective
to download certain jobs to a lower level processor
(especially since the last generation’s large system
is this generation’s midrange). Some complex jobs

FEBRUARY 1990

PC-to-Host Communications
Products: Technology

Overview

Datapro Reports on PC
Communications

are always left over at the high end and new appli-
cations are becoming cost effective, as big main-
frames can handle ever larger, more complex jobs.

Communications on a mainframe are usually
handled by a separate, freestanding front-end pro-
cessor (FEP) attached to an I/O channel. Small
mainframes and most superminis substitute an in-
tegrated communications adapter capable of han-
dling fewer lines. In IBM systems, the front end is
tightly bound to the mainframe because the tele-
communications access method software
(“VTAM” for SNA networks) resides in the main-
frame central processor; the Network Control Pro-
gram (NCP) that serves as the operating system for
the front end must be generated by another main-
frame program, the System Support Program
(SSP). Some mainframe vendors have all this soft-
ware in the front end, allowing more functional
independence between the two processors.

The incoming communieations lines attach to
ports on boards that, in turn, are often organized
into several groups or subsystems, depending on
the system type, front-end model, and so forth. A
single front end almost always handles a variety of
line speeds and, less often, more than one line pro-
tocol and code. The front end, in turn, attaches to
one of the mainframe’s numerous general-purpose
1/0 channels that, on larger systems, are parallel-
transfer multiplexer channels handled by a sepa-
rate I/0 processor. The front end may or may not
share the channel with a subsystem of another
type—disk or tape, for instance.

To provide configuration flexibility, main-
frames have multiple I/O channels, each usually
designed to attach up to eight subsystems with
multiple devices per subsystem. Therefore, one
channel can attach up to eight current IBM 3725
front ends, for instance, and the 3725 can conceiv-
ably attach up to 256 lines, each supporting multi-
ple subsystem controllers that in turn attach 32
terminals in a cluster. Putting all this on one chan-
nel would create an impossible bottleneck, but the
flexible attachment capabilities allow configuration
adjustments for better performance. All large
mainframes are designed to comfortably handle a
number of front ends, and each physical front end
can handle a number of logical networks.

These hardware elements form the backbone
of the communications systems, but the real defini-
tion and management of the network reside in the
software. Communications software on big systems
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is almost always in a strictly defined layer, separate
from the application programs; earlier amalgam-
ations of the two led to too much confusion and
duplication of effort. PC communications usually
require applications interfacing software added to
the mainframe, as well as a program and/or board
in the PC; users need to check whether they are
expected to write the applications interfacing pro-
grams themselves if they are missing from a prod-
uct. Most off-the-shelf products run on IBM or
Digital systems, so this task is almost surely needed
if the mainframe is from another vendor.
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PC Communications Hardware and Software
Most PCs cannot concurrently process an applica-
tion and serve as a communications link to a host.
A single-task computer can undertake only one
function at a time—word processing, spreadsheet,
database, or communications. The user must de-
cide when to invoke the particular function, based
on current needs. This type of serial work schedul-
ing is normally suitable for human interactions;
peop'e’s work habits are also typically single
minded. The limitations of single tasking, however,
are apparent when quick access to a spreadsheet
program is needed in the middle of writing a large
report on a word processor. To get it, a user would
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probably have to save his/her work, exit the word
processor, and enter the spreadsheet program.

Communications interactions are quite dif-
ferent from the characteristically serial processing
of most PC tasks. Communicating between a PC
and the data center is not an end in itself, but
rather an intermediary step in the handling of in-
formation. As such, it occurs as part of a job (from
the user’s point of view) and rarely as a job in it-
self. Putting it another way, communications be-
tween a PC and the data center is naturally
interactive. Single-task PCs, on the other hand, are
serial oriented. Their “interactive” requests for
communications service are therefore normally
made outside the application, leaving the user with
the problem of manually integrating the data re-
ceived with local work or extracting and formatting
data to send.

The most common communications imple-
mentation consists of a board with software sup-
port that allows rudimentary dumb terminal .
emulation. For example, the most basic 3270 emu-
lation allows the incoming code to be displayed,
but screen-by-screen printing must occur. Ways
have evolved to allow file transfer, but not neces-
sarily in the desired format. Of course, communi-
cations programs can be and have been written for
the PC, adding multitasking and/or the specific
code needed, so that integrating incoming code
might be automatic; but this is difficult to imple-
ment on most existing systems due to the 640K-
byte memory ceiling. Third-party vendors must be
careful to find applications widespread enough to
justify development costs.

The Data Communications Network

The mainframe is a foreign architecture that re-
quires compatibility adjustments. A PC user who
wants to link with a mainframe soon discovers that
he or she must interface to a separate networking
world that requires a much more intimate knowl-
edge of hardware. Regardless of the complexity of
the PC-to-mainframe link, there are certain ele-
ments that must be considered and adjusted for
before communications can occur at all.

Codes and Character Sets

The majority of current computers are fundamen-
tally encoded in either the ASCII code, which uses
six-, seven-, or eight-bit characters plus a parity bit,
or EBCDIC, which uses eight-bit characters. IBM
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and IBM-compatible PCs, and all other PCs based
on Intel microprocessors, use ASCII code, as do
Digital VAX and 8000 series superminis and IBM
Series/1. IBM System/36, System/38 minis, and
System/370-compatible mainframes and supermi-
nis (3080, 3090, 4300, and 9370 product lines) all
use EBCDIC. This means, ironically, that an IBM
PC communicating with an IBM mini or main-
frame requires code translation, whereas an IBM
PC communicating with a Digital supermini does
not. Admittedly, code translations are not compli-
cated, except that special symbols in one character
set that do not exist in the other are usually lost.
Translation, however, must occur somewhere dur-
ing the transmission—either at the outset in the
PC, in a protocol converter or departmental node
en route; in the receiving program in the front end;
or in the destination application program.

Protocols

General Definition: A protocol is a set of rules for
formatting the transmission control codes and
data; as such, it is the key to how the logical and
physical networks interconnect. In all current pro-
tocols, headers and trailers are added to the data
message to provide information on the source and
destination application, the source and destination
computers, network routing, validity checking, se-
curity codes, clocking bits, and so on. There may or
may not be start/stop bits on individual characters.
There are two classes of protocols: asynchronous
and synchronous. Because protocols are added to
the message to be transmitted and then stripped
away as the data reaches its destination, they are
completely transparent to the end user. Protocols
are an important compatibility consideration.

Asynchronous Protocols: Asynchronous protocols
are lower speed connections with irregular timing,
requiring start/stop bits to be added to each char-
acter after the session has been established. Session
control information is rudimentary, and complex
routing is not directly supported, although DEC-
net’s sophistication and success shows there are
various methods to get around this. Digital’s VT52
and VT100, IBM’s 3101 and 3160 series, and Tele-
type terminals all use asynchronous protocols with
the ASCII code.

© 1990 McGraw-Hill, Incorporated. Reproduction Prohibited. Datapro Research.
Delran NJ 08075 USA



Datapro Reports on PC
Communications

PC-to-Host Communications
Products: Technology
Overview

Synchronous Protocols: Synchronous protocols
depend on finely tuned clocking to distinguish
characters or bits that have been grouped together;
this allows higher transmission speeds and better
reliability (at the cost of more complex implemen-
tation logic). There are two types of synchronous
protocols: byte oriented and bit oriented.

Byte-Oriented Protocols: Past implementation of
byte-oriented protocols such as BSC have tended
to be somewhat machine dependent, with certain
characters having explicit control functions; as a
result, there are slightly different versions for the
IBM 3270 interactive terminals, the 2780/3780
batch terminals, etc. This relative lack of transpar-
ency also means that different terminal types usu-
ally cannot be mixed on a line.

Bit-Oriented Protocols: Most bit-oriented proto-
cols, such as IBM’s SNA/SDLC and ISO’s X.25/
HDLC, on the other hand, are packet-switching
bit-oriented protocols. They are designed to get
around these limitations by defining the “data” as
a completely unpredictable bit stream that is al-
lowed to have any sequence of bits except one (the
data delimiting markers), whereas control charac-
ters with specific functions are recognized prima-
rily by their position before and after the delim-
iting markers. This system easily transmits any
type of data or coding, including graphic material.
It also provides great routing flexibility, since a
new address, or any other new information, can be
added by just attaching new headers/trailers and
delimiters around both the message and its original
headers/trailers, for an intermediate destination.
This treats the original headers as if they were part
of the ““data” bit stream. At the intermediate desti-
nation, the new headers/trailers are stripped off,
and the original ones emerge. Multiple “enve-
lopes” can be used for routing to a number of
nodes. Since the control and data fields are firmly
separated and the control code standardized across
all products, multiple device types can share a
leased line.

Attachment Mode

Data communications support in existing facilities
can be classified according to the type of informa-
tion exchange supported. Older batch terminal sys-
tems, such as the IBM 2780/3780, were designed to
upload/download large files after the file had been
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created off-line on punched cards or data entry sys-
tems. Keyboard-oriented interactive terminals,
such as the Digital VT100, IBM 3270, or IBM
5250, were designed to work on files that remained
on the mainframe by sending or receiving data in
smaller amounts, usually a screen at a time, in con-
versational mode, with some optional printing ca-
pabilities. PCs are far more likely to emulate
existing interactive terminals and add batch file
transfer capabilities by software extensions.

Attachment Method

The actual attachment hardware consists of a
plugged-in circuit board with a cable connection
either directly to the computer or to a modem. The
most common interface for serial devices and com-
munications is an RS-232-C plug with only a sub-
set of the pins implemented (4 to 7 pins for
asynchronous communications, 9 to 12 pins for
synchronous communications). The IBM first-
generation PC is standardized on this interface, but
wide variations are permitted by this “standard.”
The wire leading from the board is connected to a
modem, and the wire leading from the modem is
connected to the telephone system.

Boards for terminal cluster device emulation
expose other interfaces and require the appropriate
cabling. In the case of 3278 emulation, a coaxial
cable connects the PC to the communications clus-
ter controller or an integrated controller on a low-
end mainframe. In the case of 5251 emulation, a
twinaxial cable connects the PC to the cluster con-
troller or to an integrated controller on a System/
36 or System/38.

PCs connected to local mainframes do not
require modems; their cabling, therefore, can be a
little different. If the computer is nearby (it must
be within 50 feet to use the RS-232-C interfaces),
asynchronous terminals can use a null modem ca-
ble for attachment. Synchronous terminals, how-
ever, need the clocking signals from the modem for
proper transmission. They must use a different de-
vice with a clock, called a modem eliminator. A
local device that is farther away—on another floor,
perhaps—can be reached by a limited-distance/
short-haul modem.

Facility Layout

PCs are rarely used close to the data center, so con-
sideration must be given to the impact of the rela-
tive locations of the equipment. This is particularly
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important where the attachment will not use a con-
ventional phone/modem connection. RS-232-C
cable has a nominal limit of 50 feet and, even the
extended-distance cable is rarely usable beyond
250 feet. While other interface methods such as
RS-449 support greater distances, these may not be
offered either at the PC or on the data center
equipment. Multiplexers and concentrators can
solve some of these problems and reduce the wir-
ing load. Use of existing wiring can save money,
but walls and ceilings filled with unidentified ca-
bles can also be difficult to sort out. Installing a
cabling system, with coaxial or optical fiber back-
bone cables between floors, may therefore be cost
effective.

Speed and CPU Port Capacity

The most popular PC interfaces are 1200 bps asyn-
chronous interfaces, but there are a growing num-
ber of higher speed synchronous interfaces as well.
Since front-end processors handle a variety of data
rates, it is rarely a problem to interface a line of the
right speed to the mainframe. Since many PCs are
occasional mainframe users, however, it may be
quite cost effective to investigate multiplexers,
concentrators, and/or departmental systems that
allow a higher speed line on the mainframe. This
would be particularly true if the number of spare
hardware ports on the mainframe is limited, or if
adding new ports requires expensive configuration
expansions.

Datapro Reports on PC

PC-to-Host Communications
hnol Communications

Products: T gy

Overview

Terminal Emulation versus Integrated Links

As we have seen, the networks on the mainframe
host are often so large and complex that changes
must be carefully architected. This network charac-
teristic provides the first limit to the choices avail-
able to the PC. Most users find the easiest way to
connect their PCs to the data center is to have the
PC emulate the dumb terminal that is already sup-
ported by the application(s) they want to access
and, hence, is already integrated into the data cen-
ter network. This seems straightforward enough,
but, in reality, there are a number of qualifications
that can have repercussions if the user wants to
expand the system’s capabilities beyond the basic
query and data entry functions of dumb terminals
or if more than one computer in incompatible net-
works must be accessed.

The evolution of the PC link beyond mere
terminal emulation has proceeded cautiously. The
first step was extending emulation so that entire
files could be downloaded, instead of having them
printed out and then rekeyed into the PC if the PC
user wanted to work on them locally. This did not
have a direct effect on the mainframe, but certain
activities, such as uploading files, generating que-
ries that extract only portions of a file to be down-
loaded, storing “virtual diskettes” (files formatted
in PC formats on the host), and reformatting files
so that they can be directly loaded into PC applica-
tions, move the PC more and more toward inte-
grated cooperative processing with the host.

Figure 2.
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Terminal Emulation

The key questions for basic applications are the
type of terminal to emulate and the configuration
of the connection. IBM’s System/3X and AS/400,
which compete with Digital for the departmental
computer market, attach the 5250 synchronous
terminal series. Digital systems operate best with
terminals emulating the asynchronous VT52 or
VT100 terminals or their descendants. IBM S/370-
compatible mainframes and superminis, which
encompass three quarters of the large mainframe
market, are almost always served by the interactive
display terminals of the synchronous 3270 family.
In a few cases it is important not to overlook the
“almost,” because IBM mainframes (including the
4300 and 9370 supermini versions) can operate
under several different operating systems, and not
everyone participates fully in SNA. For example,
IBM’s IX/370 UNIX system, even though it runs
on a mainframe under VM, supports only asyn-
chronous ASCII terminals such as the 3101 and,
thus, must be connected to an auxiliary Series/1 as
a networking front end. Some IBM users may also
find products that emulate the batch workstations,
such as the 2780 and 3780, suit their operating en-
vironment, but such devices are less common than
the interactive terminals.

Once the type of terminal has been defined,
or a range of acceptable devices has been identi-
fied, the issue of connection mode can be consid-
ered. A surprising variety of choices exists. Using
as an example the emulation of a 3270 clustered
system (3274 communications controller attaching
up to thirty-two 3278 local displays) on a standard
IBM PC, we find that the user would adopt one of
six basic attachment methods.

Terminal Emulation Only: Emulate only the 3278/
3279 and attach the PC to the 3274 as if it were
one of the displays. This involves adding a board
and any necessary software to the PC, cabling the
board to the 3274 with a coaxial cable, and recon-
figuring the 37XX front end and 3274 addressing
and control microcode (as is usual when a terminal
is added). This is one of the simplest methods be-
cause it essentially consists of cabling the PC into
an existing communications system. The method is
also less expensive, since there is no modem, and a
higher speed communications line is usually shared
by a number of terminals.
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Terminal and Controller Emulation: Emulate both
the 3278/3279 and the 3274 with a board that em-
ulates the combined logic of both the terminal and
controller. In its most common and basic form,
this method involves adding a board and its associ-
ated software to the PC, cabling the board to a syn-
chronous modem, interfacing the modem to the
appropriate data communications lines, and ad-
justing the software on the remote host so that it
recognizes that a new remote 3270 system has been
added to the network.

Attach to Front-End Processor: Emulate both the
3278 and the 3274 as in the second method, but
this time attach the PC to the front end on a host at
the same site, so there is no transmission over a
communications line. Again, the host must be ad-
justed to recognize that a new 3270 system has
been added to the network. Since the 3270 board
uses BSC or SDLC protocols that require a clock
(located in the modem) for synchronization, locally
attached systems must be cabled to either a modem
eliminator cable (for short distances) or a limited-
distance/short-haul modem (for longer distances,
between floors, etc.). Existing telephone wiring can
handle everything, but some users prefer coaxial
cable or optical fiber between floors in a large
building for performance reasons.

Interfacing Programs: Emulate a totally different
terminal (an asynchronous terminal, for example)
and allow all adjustments of code, protocol, syntax,
etc. to be made by a special set of interfacing pro-
grams on both the PC and host.

Departmental System: Have the PC attached to a
local “departmental computer” that is, in turn, at-
tached to the front end. In this case the departmen-
tal system acts both as a file server and commun-
ications processor for local PCs. The PCs use emu-
lation boards consistent with the departmental sys-
tem (asynchronous VT100 for VAX, or
synchronous 5250 for IBM System/36, for exam-
ple), and then the departmental system takes care
of communicating compatibly with the mainframe.
Departmental systems range widely in size and
support complex wide area networks (WANs) and
local area networks (LANSs) in their own right, so
they are not discussed at length in this report.
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Attach to LAN: The PC may be attached to a LAN,
and the LAN can in turn be attached to the main-
frame (or to a departmental system). There are a
number of LANs on the market, including Digital’s
Ethernet and IBM’s Token-Ring. Ethernet users
may find that attachment to the Digital host is an
attractive option, providing that DECnet support
is available in the data center. In cases where
Ethernet is already used or where a large number of
PCs will be emulating Digital terminals, Ethernet
may be an economical connection option. Several
vendors supply PC links to Ethernet, and these
products support high data rates. Since Ethernet
attachment is not as common as the more tradi-
tional RS-232-C or modem attachment, product
selection based on features will be restricted.

File Upload/Download, Virtual Diskettes, and
Other Extensions

The first IBM PC was delivered in 1981; the first
terminal emulation board, in 1982; and the first
file transfer to the PC product using interactive
terminal emulation, in 1983. The market for inter-
active terminal emulation blossomed immediately,
and its primary limitations (from the PC user’s
point of view) were felt at once. The user not only
wanted to query a file and view the data but also
needed to retain whole files and manipulate them
at the PC site.

This was a problem for systems using 3270 or
ASCII terminal emulation, because these terminals
were screen oriented; data was transferred in
screen-sized blocks, usually 1,920 characters at a
time. It was a step forward just to initiate a pro-
gram allowing the host to download a fill-in-the-
blank screen format that could be stored locally
and receive back only the new entry records. The
3270 procedure was to download the screen format
again for every new screen to be filled out and then
strip it of incoming records—thus nearly doubling
the total traffic, as well as the size of upload record.

The answer for 3270 emulators was to pro-
vide a set of packages that divided files into 1,920-
character segments, allowing the file to be
downloaded to the PC or uploaded to the host.
Very few “pure” emulators presently exist; most
also have file download capabilities as well.

It shortly became obvious that simply dump-
ing an enormous mainframe file into a PC created
a lot of work, although it was still better than
rekeying from a printout. The mainframe file
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needed to be structured, edited, and reformatted
before the PC could use it, and if the data were to
be used by two different programs (Lotus 1-2-3 and
dBASE, for example), more than data format was
needed. In some cases, users wanted to upload files
as well as download them. Flexibility was needed
in interfacing to different mainframe file formats
and different databases, for automatic generation
of JCL code and queries in the right format, and so
on. One popular approach pioneered by Micro-
Tempus’ Tempus-Link was to create separate file
extracts in PC formats (virtual diskettes) for PC
users during the overnight batch updates.

As the market continued to evolve, a variety
of features were offered to users in independent
packages, in various combinations. Some merely
expanded communications flexibility, but many
added to processing flexibility as well. The follow-
ing are some of the most important broad catego-
ries.

Data/File Manipulation: Included in this category
are data search and extraction with conditional
retrieval, data compression, data format restructur-
ing, and automatic query generation.

Virtual Diskettes: In addition to providing easy-
access data extracts, as previously mentioned, vir-
tual diskettes allow the PC to use the mainframe as
secondary storage, as backup, and as a file server
by uploading files in PC formats instead of trans-
lating them into mainframe formats. Sometimes
provision is made for mainframe access of the data
as well. This capability is frequently combined
with transparent file sharing, with the mainframe
acting as a file server for the PCs.

Communications Extensions: Features in this cate-
gory include auto dial, auto logon, unattended op-
erations, transparent access to network resources,
data compression, multiple sessions, emulation of
a variety of terminals on one board, remote opera-
tion of other PCs, and remote troubleshooting.

Ease of Interface includes menu-driven interfaces,
on-line help, macros, and prompts.

Script Processing and Security Features includes
single/multilevel passwords, transmission encryp-
tion, and script languages for programmability.
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Integrated Processing

Integrated processing can be viewed from two per-
spectives: the recognition and use of the PC’s
unique characteristics and the integration of PC-
link software with host software so that they oper-
ate as more of a unit.

Some of the impediments to more integrated
processing come from the PC’s very nature. PC
systems that support a continuously active commu-
nications function and “coresident’”” communica-
tions programs may permit the operator to switch
keying and display between local programs and
emulation of a data center terminal. This allows
the operator to interlace local and remote func-
tions, but only by acting as a common element in
two dialogs—one with the local application on the
PC and the other with the data center application.
Software can be added to the PC to provide these
capabilities, but the 640K-byte memory ceiling can
present a problem.

In order for the PC’s processing and disk stor-
age capabilities to be recognized directly by the
mainframe, terminal emulation must be aban-
doned because interactive terminals typically have
printers but not disks or user-programmable con-
trollers. Instead, the PC must be addressed as a
processor or a node. This is what makes the advent
of LUG6.2 protocols for Type 2.1 units so exciting to
IBM SNA network users, because the Type 2.1
specification is for a programmable terminal that
can participate in a peer-to-peer network.

Packages for integrated processing vary ac-
cording to the degree to which the PC and host
software are linked. In a tightly integrated package,
the PC user makes requests without knowing where
the data or resources needed to carry them out ac-
tually reside. This type of application limits the
ability of the PC user to operate with noninte-
grated software and prevents the integrated files
from being used with any other software package.
Loosely integrated applications generally provide
only a facility to download data from the host,
translate it into a usable format for local processing
with many different software packages, and upload
it to the host to replace or update the database.
Highly integrated packages are easier for users to
handle because they present a consistent, request-
oriented operating environment; however, such
packages are almost always functionally limited.
Choosing a level of integration involves measuring
the degree to which the package corresponds with
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the ideal model of user interaction developed in
the previous phase. This must then be balanced
against any loss of functionality or compatibility
with existing software that is associated with the
package. Figures 2 and 3 illustrate these differ-
ences.

While the processing elements of the applica-
tions in the host and in the PC may be generally
similar between the two architectures, those of the
integrated application must be designed to operate
on requests that are generated internally by the
software and not through the action of a terminal
operator. In other words, they are automatic, not
manual. Each element in an integrated application
must be modular in structure because it may per-
form only a small part of a total task that may span
several structures.

In general, the systems with the widest range
of compatible integrated applications are those
where the PC vendor provides proper technical
facilities for mainframe communications. Software
vendors, given a consistent and preferred hardware
environment, tend to build to it. The IBM host
communications support, for example, is the pre-
ferred attachment method for many of the PC’s
third-party integrated application software. Ven-
dors also agree on complementary packages.

Data validation and control in an integrated
environment may be totally within the package’s
capability, making data handling at the PC as safe
as or safer than the same process at a mainframe
terminal. The potential for this level of validation
exists with integrated packages, but the promise
may not be realized in practice. As the level of inte-
gration decreases, from the ideal tight coupling
shown in Figure 2 to the looser structure shown in
Figure 3, so does the capability of the application
to manage the data flow and to ensure that proper
validation rules are applied at each update.

One area of concern is the ability to perform
local data manipulations on data resident in the
PC, either as a normal practice for loosely inte-
grated applications or in tightly integrated applica-
tions when the communications link is down. This
may be a useful feature from the standpoint of im-
mediate production requirements, but its availabil-
ity opens the door to divergence of the local and
central databases. Tightly integrated applications
that provide almost transparent host access and
full distribution of files and computer resources are
likely to be restricted to a single application, but
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they offer the highest level of control over the in-
formation resources of the company. Loose struc-
tures may be applied to more PC and mainframe
software so the processing flexibility provided is
high, but the potential for data corruption through
poor control on the PC is significantly greater. Us-
ers must evaluate the benefit of wide application
flexibility against the potential loss of control.

Operational Issues in PC-to-Host Links

User Interface

The user interface, which comprises the instruc-
tions and procedures that a user is expected to un-
derstand in order to use a piece of software, is
notorious for its lack of standardization in the PC
world. As previously mentioned, vendors have at
least attempted to make these various interfaces
user friendly, usually by means of menu-driven
interactions.

A PC acting as a mainframe terminal, how-
ever, is normally governed by logic that emulates
the functioning of the terminal’s less friendly user
interface, as well as its technical characteristics.
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This may involve more than one set of operating
rules that must be memorized, if there are no
menus or prompts as guides, and each set of rules
can differ if more than one application or more
than one mainframe is accessed. A New York bank
PC operator, switching between 3270 emulation to
an IBM host and a local spreadsheet package, was
heard to remark, on sitting down at the computer
after a break, “Let’s see . . . who am I now?”

Local Data Integrity Problems

First-generation PCs are single-user systems and
can function quite readily with simple file handling
and security procedures. This simplicity is part of
the reason for their cost-effectiveness. When two or
more users of separate freestanding systems want
to work on the same file, or if multiple copies of
the same file are to be distributed around a net-
work, there can be significant difficulties in main-
taining file integrity.

User departments and workgroups normally
lack the DP department’s editing and control ex-
pertise. Therefore, they may be unaware of the
proper procedures to ensure data reliability and
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consistency. Their primary orientation is toward
the end-user task, not toward data processing tech-
niques. It may be perfectly obvious to local depart-
ment supervisors that an expense report date
cannot be in the future, but it may not occur to
them to incorporate the necessary coding into the
programs to properly handle this data in the file.
As a result, reports that display expense data in
current-month form may fail to show the item at
all, and such an item is very likely to be in the
wrong place when it eventually does appear.

Lack of a properly organized central collec-
tion point for data used by a number of different
freestanding systems results in multiple “versions”
of information in the PC files of several depart-
ments, or even in several systems in the same de-
partment. This is no problem with what-if or other
1solated applications, but it causes complications if
a merged update is needed. For example, it can be
disastrous if attempts are made to collect and use
the information to update mainframe files at a
later date.

PC Links and Mainframe Data Integrity

At first it would seem that linking PCs to the main-
frame (or to a departmental system) would solve
this problem, since all of the PCs would be working
on centralized files as if they were the mainframe’s
own terminals. Since PCs are distributed systems
and are rarely scheduled and controlled in the
same way that the mainframe’s own terminals are,
however, they do not work the same way. In fact,
the most significant problems in the use of termi-
nal emulators may be in the area of data control, at
least initially.

When a PC captures a segment of a main-
frame database and moves it to local storage, that
data becomes subject to manipulation outside the
application framework intended to validate it. In
many cases, the movement of data to a PC—its
editing and return to the host—will bypass host
editing or validation functions. Even if the data is
sent to the PC by an application program and re-
turned by that same program, there is a good
chance that some of the changes made while the
data was “remote” will not be fully edited on its
return. The host database is thus gradually com-
puted.

The problem is magnified if several PCs ac-
cess the same information. A major insurance com-
pany had an application where file segments were
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sent to PCs via a batch terminal emulator and pro-
cessed locally. There was no protection against sev-
eral PC users concurrently calling for the same file
segment, and when the data was returned to the file
later, each user’s version wrote over the previous
version.

Data Integrity in Distributed Databases

Ideally, corporations would like PCs and data cen-
ter equipment to relate to each other in a way that
would make the exact location of the data and the
processing power being harnessed for any particu-
lar user task to be transparent to the user. This im-
plies distributed databases, distribution of
function, and cataloging of locations. The key ele-
ment, the catalog, exists on all processors in the
network in some schemes, and only on some pro-
cessors (departmental systems, mainframes) in
other schemes. Either method might be workable
on small networks, but current catalog types would
grow to an unmanageable size on large networks,
resulting in performance problems and enormous
overhead.

Data integrity problems can be very complex
when databases are distributed around different
parts of a network, especially when several transac-
tions require that data be transferred between sev-
eral computers. This requirement has also slowed
the development of this type of database, which is
still in its infancy.

A commonly cited example of the potential
data integrity problems that everyone can relate to
is that of a user who has bank accounts in several
cities. The user might want to use a terminal in
Philadelphia to transfer funds from a Boston ac-
count to a New York account and then authorize
multiple payments from the New York account to
designated companies. It would cause a data integ-
rity problem if the networked system debited the
Boston account but failed to credit the New York
account. The second level of transactions, which
might appear to have been authorized against in-
sufficient funds, compounds the complication.

To carry the example further into a multiuser
situation, if this were a joint account the user
shared with a spouse, the other person could ini-
tiate the same set of transactions. This time the
transfer could be performed successfully, but if the
amount transferred is more than enough to cover
the first set of transactions but not enough to pay
double for all the transactions, the result now could
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credit to the New York account, some payments
made twice, some payments made once, and some
payments authorized against insufficient funds. If
the data integrity error had not occurred, the mis-
take would have been easy to recognize, but the
result of the error is quite confusing.

Reducing the Risks

Some steps can be taken to reduce the risk of cor-
rupting data center files through the use of PCs
emulating terminals.

» Limit “out of data center” updates. If PC copies
of files are used only for read access, there is no
danger of poor edit control producing bad data.

» Review update applications to ensure that the
data quality measures taken by the data center
system are also applied to the PC.

» Provide a “staging” area where PC files that
have been updated are returned for review and
validation, prior to being accepted into the
main database.

» Initiate a form of access control on data that
can be loaded into PCs to prevent multiple us-
ers from requesting the same data elements at
the same time.

FEBRUARY 1990

PC-to-host products comprise software packages or
hardware/software combinations that offer, at the
very least, terminal emulation and file transfer. For
example, simply by emulating a 3270 terminal (the
terminal most used in accessing IBM mainframe
computers), a PC can communicate with a main-
frame. Other functions, of course, are usually
added, and PC-to-host products often support fea-
tures such as file translation and conversion, unat-
tended operation, data compression, virtual disks,
and Applications Program Interfaces (APIs). Con-
nections to the host are most often established in
three ways: directly from the PC via coaxial or
twinaxial cable, remotely via a modem, or through
a gateway connection to a LAN. Direct, coax at-
tachment of the PC to the host is the oldest and
remains the most common method in place, al-
though remote and LAN connections are now pre-
ferred.

Add-In Boards: DCA’s IRMA board was the first
add-in board to offer a coaxial connection to IBM
mainframes, and it quickly established itself as the
product against which all emulation boards would
be measured. The boards plug into expansion slots
in the microcomputer and provide a coaxial (and
in some cases a twinaxial) connection to control-
lers, mainframes, or minicomputers. This segment
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of the market has shown limited growth recently,
although DCA has begun marketing the IRMA 3
Convertible emulation board—the most recent
version of its original IRMA product—which is the
only board that can be configured by the user to
function with both the traditional Personal Com-
puter Architecture (PCA), as well as the newer Mi-
cro Channel Architecture (MCA).

Software: In their most basic form, PC-to-host
software packages will provide terminal emulation
and file transfer capabilities (though most go con-
siderably beyond this point). Generally, the soft-
ware is used in conjunction with an emulation
board, as with the IRMA products or Novell’s Net-
Ware 5250 line. One development enjoying in-
creased popularity is that of software-only links
such as PACKET/PC’s line of software-based prod-
ucts. These links consist of microcomputer and
host software components, thus eliminating the
need for emulation boards for each connected PC.

Selection Guidelines

Implementing a PC-to-mainframe link is difficult
because it involves expertise from several areas,
overlaps responsibilities from several managers,
and implies changes in the corporate data flow. For
these reasons, it is almost mandatory that such a
link be designed by a committee. If a committee is
unworkable for any reason, data center manage-
ment must still get involved, regardless of how ele-
mentary the connection will be. The data center
should provide information on the current configu-
ration, hardware, software support, application
programs, and security measures.

It is advisable to evaluate an application in
terms of both terminal emulation and integrated
application. One way to do this is to “walk
through” the interactions associated with the appli-
cation to discover what the PC user will experi-
ence. Potential users will most likely need the input
of the data center professionals to help with the
way in which the terminal emulator will interact
with the data center equipment. It is a good idea to
do three walk-throughs: one for interactive termi-
nal emulation, one for batch terminal emulation,
and one for integrated applications. The purpose is
not to be too specific to any package, but to see
whether the general interaction is acceptable to
both the PC users and the data center.

© 1990 McGraw-Hill, Incorporated. Reproduction Prohibited. Datapro Research.
Delran NJ 08075 USA

511-213
PC-to-Mainframe

Cost Justifying an Acquisition

PC Justification

Cost justification can be a single-step process,
where both the PC and its communications fea-
tures are considered as a single package for an ap-
plication that requires communications. Because of
the size of the current installed base, however, it is
more common for communications to be added to
an existing system as the second step in a two-step
procurement process.

In some types of applications, studies have
shown an inexplicable leap in user productivity
when a system can provide subsecond terminal
response time. The gains are more than those ac-
counted for by the increase in machine speed and
have led to conjectures about the nature of atten-
tion, memory, and mental functioning in creative
design tasks. Subsecond response time is more
commonly obtained from dedicated PCs or from
terminals attached to local computers than from
terminals attached to mainframes. These increases
and decreases in productivity should also be fac-
tored into cost comparisons for some applications.

Thus, the justification for obtaining PCs for
high-level management is rarely based on simple
cost savings at a local site or relevant to a particu-
lar application. This is not a serious problem be-
cause there are fewer PCs involved with high-level
managers than there are with middle management,
data entry, programming, and other jobs that re-
quire frequent use of the PC.

As PC use travels down the corporate hierar-
chy, cost justification is more and more important;
the numbers involved are so much greater. Justifi-
cation for the PC is likely to be expressed in two
basic ways. The PC will be automating a particular,
relatively controlled set of applications (sometimes
called the mainframe’s “hidden” backlog) that
were previously done manually and were unlikely
to ever have been done on the mainframe. Or, the
PC will automate a needed function that would
normally have been done on the mainframe, but is
amenable to the PC instead. Usually the former is
cost justified in terms of local needs and manual
processing costs, while the latter is cost justified in
terms of a comparison of equipment processing
and operating costs.

Office automation, for example, using
special-purpose word processors and/or data entry,
was already under way before the general-purpose
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PC began to proliferate in the business environ-
ment. It was already becoming clear that secretarial
productivity could be increased by providing local
screen formatting and data entry functions on ter-
minals attached to either a mainframe or a local
special-purpose system (or by using local special-
purpose terminals). The flexibility, improved re-
sponse time, and greater accuracy of an automated
system can tip the scales in favor of automation
even if costs are only at a break-even point. One of
the alternatives was a terminal attached to a main-
frame, but since the mainframe software was de-
veloping very slowly, this application could be
considered part of the mainframe’s “hidden
backlog” of potential applications that were con-
stantly being set aside as impractical because of the
importance of more familiar types of work.

PCs versus Terminals

The PC has particularly altered the price/
performance relationships on which the decisions
for clerical automation have been based. When
general-purpose PCs with word processing pack-
ages are compared with special-purpose word pro-
cessors, the comparable costs and greater flexibility
of the ubiquitous PCs have inclined most users to
choose this solution over office systems based on
dedicated specialized equipment. Economies of
scale have meant that a PC with a word processing

package can successfully compete with word pro- - -

cessing equipment specifically developed for the
office automation market. Packaged PC software
of all kinds can be purchased from a retail store
and modified if necessary, rather than developed at
considerable time and expense by corporate data
processing organizations.

Depending on the terminal’s flexibility, the
PC configuration being compared, and the manu-
facturer, the price of PCs based on current micro-
processor technologies can be comparable to, or
even less expensive than, traditional dumb termi-
nals for data center mainframe applications. This
is a constantly shifting relationship due to the ef-
fect of price wars in both segments of the market-
place. It is especially true of applications that could
be shifted entirely to the PC. When the costs of
communicating with and processing on the main-
frame are calculated into the price of the dumb
terminal, there is no question that the cost of main-
frame processing is considerably greater than per-
forming the same task on a PC. The trade-offs are
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not nearly so clear cut when the terminals are at-
tached to a local departmental mini or supermini,
however, because these systems tend to be terminal
oriented and cost effective.

Cost justification of communications equip-
ment can bring into play the same range of factors
as the justification for the original PCs, but since
the local financial outlay for adding communica-
tions boards and supporting software is less than
the cost of the original system, the hidden financial
implications of the addition are more likely to be
overlooked. The Pandora’s box of linking PCs and
mainframes without sufficient controls has already
been intimated by the discussion of data integrity.
The cost of those controls depends highly on the
application. One new user of LANS stated that the
first year’s increase in local management costs was
three times that of the cost of the LAN hardware
itself; certainly numbers like these would be likely
for new cooperative processing applications where
data integrity disciplines need to be established
where none existed before.

Limitations of Justification by Cost Alone

The clarity of locally defined price/performance
benefits over previously existing solutions and the
“free” power increase can be a deceptive cloud
covering the issues of great importance to the
competitive/financial performance of the company
as a whole. One price for the productivity gains of

.PCs is often paid in the area of information re-

source management. A corporation’s operating in-
formation base is itself a significant asset, and
management information systems rely on proper
maintenance of the basic operating data to provide
summaries of current activities and to project fu-
ture trends. Freestanding PCs can trap vital infor-
mation before it reaches the data center, making it
unavailable to corporate MIS, upper management,
or other areas of the organization that need it to
operate more competitively.

On the other hand, local managers frequently
find that localizing computer power provides
greater potential to increase efficiency, because
there is less need to conform to standards that re-
flect irrelevant applications. Furthermore, they
have more power over what is processed when;
they can thus fine-tune their own operations better
and avoid irritating delays that they were previ-
ously powerless to resolve.
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Here the question of the relationship of the
parts to the whole becomes tricky. A department
may maintain its own budget more efficiently on a
local PC, but is that gain in efficiency worth the
loss of the information to the business as a whole?
A PC that is linked to a mainframe so that key op-
erations are performed cooperatively usually im-
plies mainframe access to the PC data, at least to
some extent. This is a key argument that should
not be lost when considering price and the proba-
ble negative impact of improperly controlled PCs
on mainframe data integrity.

A Checklist of Concerns

As management meets to plan for new PC-to-
mainframe links, it is helpful to compile a checklist
of questions from several different points of view
to ensure nothing has been overlooked. The follow-
ing core questions provide a springboard for ex-
panded checklists, which should be tailored to the
company’s individual situation.

Basic Choices
A user faced with linking PCs to the data center is
confronted by choices in several areas:

Operating Strategy: The PC can emulate a termi-
nal to an existing application on the mainframe,
with or without support for direct transfer of files.
It can also link with the mainframe in a joint appli-
cation supported by custom software in both
places.

Mode of Attachment: The PC can connect directly
via data cables (usually an RS-232-C interface),
through a modem, via coaxial cable to a cluster
controller, over a local area network, directly to the
computer bus, or in other mutually supportable
ways.

Product Source: The necessary equipment and
software can be acquired from a single source or
multiple sources; those sources can be computer
vendors, modem vendors, third-party hardware or
software suppliers, or system integrators.

Information Management and Control: Figure 4
shows some of the forms of PC data interaction
that can take place and the impact on data center
files.
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Terminal Emulation
Questions important to consider when selecting
any terminal emulator are as follows:

Emulation and Protocol Support: Does the product
emulate a terminal type and protocol that are al-
ready supported at the data center or that can be
supported easily?

Attachment: Will the method of attaching the
product to the data center equipment be satisfac-
tory, given the location of the systems and the
types of wiring, etc., which are available?

Hardware/Software Compatibility: 1s the product
compatible with any special hardware or software
that is already in use on the system?

Operational Mode: 1s the mode of operation of the
product suitable for the current PC operator’s level
and for the type of work which is expected to be
done with the product?

Operating Procedures: Are the operating proce-
dures so different from those associated with the
PC’s local operation that they will be difficult to
complete properly?

Environment: Can the combined environment cre-
ated by the product between the PC and the host
be controlled from the viewpoint of access security,
data integrity, and information resource manage-
ment?

Memory Requirements: How much memory does
the communications board require? The more
complex the operation, the greater the amount of
memory needed. On first-generation IBM PCs,
with their 640K-byte memory ceiling, packages
requiring 150K bytes are more likely to prevent a
large application from running than one requiring
80K bytes. This problem will be resolved with OS/
2 and the new PS/2 systems.

Integrated Applications

Evaluating an integrated application can be ap-
proached in phases.

FEBRUARY 1990



511-216
PC-to-Mainframe

Phase One: During the first phase, the user identi-
fies “‘target applications” for such systems and in-
dicates the host and PC software (if any) which are
already in place in the application areas.

Phase Two: The second phase requires the con-
struction of an “ideal access’ scenario, where the
system’s operation is described as the user would
like to see it work. These phases provide an idea of
the current environment for the task, the invest-
ment in it, and the way in which the task should
operate (economic constraints aside).

Phase Three: The third phase of evaluation is the
actual investigation of integrated application alter-
natives. These alternatives may be identified based
on competitive survey publications, advertising, or
contact with software vendors.

Technical communications support selection
with integrated application software is usually a
matter of following the supplier’s requirements.
Most of these packages will not support wide vari-
eties of communications protocols, modems, or
custom interface boards, so selection of hardware
in advance of selecting the integrated package
could create a problem. There is also a danger that
two separate integrated applications may require
different hardware support. Users should prioritize
their needs for such software and watch for incom-
patibilities in supporting hardware.

If Several Products Fill the Bill

If several products are generally available that
meet the needs of the targeted applications, the
following guidelines may help narrow the choice:

Board Functionality: Select products that pack
several facilities onto one board, to conserve slot
space inside the system unit and avoid having to
add an external box for more slots later. Some ven-
dors supply both asynchronous and synchronous
communications on the same board, for example.

Enhancement: Select products that enhance the
capabilities of the device emulated without requir-
ing host support for those enhancements. Integral
printing support for terminals that cannot nor-
mally drive a satellite printer is an example of this.

Modem Interface: Select communications prod-
ucts with an interface to an external modem over
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one with similar features but using an integral mo-
dem. Modem technology is changing very rapidly.
Furthermore, the modularity gained allows both
the PC and the modem to be swapped around as
workgroup needs change.

Expansion: PC users will want to grow in unex-
pected directions and are not likely to remain at
the level of the target applications. If the PC ven-
dor supplies a package that meets individual needs
and price requirements, give it preference over
comparable products from third parties. The
chances of the vendor’s own product tracking fu-
ture changes in the PC line are better than those of
a third-party product.

Vendor Support: Avoid products that rely on the
combination of third-party software from one ven-
dor and hardware from another third-party ven-
dor.

Interface Boards: If a product contains an interface
board that plugs into the PC directly, buy from a
company that supplies many types of such boards
over one that supplies only the board used in the
product. Broad familiarity with the PC’s bus archi-
tecture will translate into fewer compatibility prob-
lems with other board-level products.

Warranties: Check the warranties; there can be
some surprising differences.

Security, Data Integrity, and Management
Provision of a microcomputer-to-host connection
affects security in a number of ways. Most host ac-
cess techniques use terminal emulation, allowing
the user to take advantage of such standard host
security as password protection and usage logs.
Any security provisions used with terminal access
may be used with microcomputer access, provided
that only terminal emulation is permitted. Pack-
ages that allow unhindered uploading from the mi-
crocomputer to any host files will, of course, create
genuine hazards, but this is a terminal control
problem. The real threats lie in the dramatic prolif-
eration of microcomputers. Terminal proliferation
becomes a security problem in situations where
limiting physical access to terminals has played a
part in the security system. This situation is rather
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uncommon, but it does happen. The cure is ade-
quate security via logons and passwords, thus plac-
ing security at the individual, rather than the
terminal, level.

Local microcomputer storage presents a more
serious problem. Highly confidential material, such
as salary information, new product descriptions,
and customer files, may be downloaded by autho-
rized personnel. This information can later be
tapped by unauthorized users if it is stored on disk.
Disks may be stolen or copied, or the user may fail
to end the local application, leaving part of the file
resident in RAM. The only solution to this prob-
lem is adequate physical security for the micro-
computer, with a provision for secure storage of
disks. Because this form of security is not at the
host level and is not easily implemented in soft-
ware, many organizations overlook it. With the
microcomputer-to-host connection, the risk of mi-
crocomputer vulnerability is magnified.

The use of microcomputers, and their grow-
ing familiarity within organizations, also poses a
problem independent of the microcomputer-to-
host connection. Increased computer literacy leads,
inevitably, to increased vulnerability of data pro-
cessing centers. As more people know more about
how to enter a system, the potential for abuse in-
creases. Connections established through telecom-
munications must be carefully guarded, and any
non-terminal connection should be examined to
ensure that security measures are adequate.

The following are some questions to help in
evaluating the data integrity, security, and infor-
mation resource management implications of a PC
link.

Access Control: Are requests for data made from
the PC subject to satisfactory levels of access con-
trol, such as password control? PC access controls
should be at least as strong as those controlling ter-
minal access.

PC Access: Can similar control be provided at the
PC for operator access to data once the data is
downloaded? It is pointless to protect data in the
data center and leave it available to all the world
once it is loaded onto a PC.

Outstanding Data: Can several copies of the data
be outstanding in different PCs at the same time?
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Can this be controlled in any way at the host end?
Multiple copies of the same file are invitations to
information corruption. If a file cannot be pro-
tected from access by several users at once, it may
be better to require that the file remain in the data
center and be accessed only for use and not for
storage at the PC.

Update Controls: Can the return of data to the
mainframe result in the loss of any update con-
trols? This situation may arise from a lack of con-
trol over the update process or from the inability to
provide all the transaction editing at the PC due to
lack of other key data files. In any case, relaxing
the validation rules may result in a lowering of
data quality standards, and this should be specifi-
cally understood and approved by management.

Out-of-File Data: How long will information be
“out of file”’—resident in a newer version on the
PC than in the main database? Long intervals
when the data center does not have current data
are highly undesirable, so if data is to be held on
the PC for more than a day or so, the application
should be reviewed. The data center should check
the possible impact of “out-of-file”” data on key
reports that are run periodically for corporate man-
agement or external distribution; conflicts may in-
dicate that PC production schedules will need
adjustment for the period near the report cycle.

New Users: How is the impact of new PC users on
the mainframe to be controlled and budgeted? If,
as PC users are added, overall system response
time suddenly goes down, how can the data center
locate problem areas? How are problems to be con-
trolled? Is time on the mainframe charged to the
local department?

Responsibility: Who is responsible for what and to
whom? If PC access to mainframe files does result
in problems with data integrity, security, main-
frame performance, etc., who is the person at the
remote site responsible for remedying this? Does
the reporting structure make it likely that he or she
will favor local interests over central mainframe
interests? Does that person have enough time to
study problems and come up with solutions and
enough power to enforce those solutions, which
could involve restrictions on local users in middle
and upper management? ll

FEBRUARY 1990






N
S~

s’

In this report:
Vendors ..........ueeein. =302

Comparison Column
Entry Descriptions .. -305

Comparison Columns-307

Datapro Reports on
PC Communications

511-301
PC-to-Mainframe

PC-to-Host

Communications

Products:

Synopsis

Editor’s Note

This report provides a detailed list
of microcomputer-to-host products,
as well as a listing of product speci-
fications and pricing. For informa-
tion on the recent trends and history
of this market, see the Market Over-
view (Report 511-101). Further de-
tails on the technologies behind
these products can be found in the
Technology Overview (Report 511-
101).

Comparison Column Highlights

The following comparison columns
summarize the characteristics of 307
commercially available PC-to-host
products from 80 vendors. The prod-
ucts all allow PCs to communicate
with a host mainframe or minicom-
puter. For the most part, vendors
supplied Datapro with this informa-
tion in December 1989; their cooper-
ation is greatly appreciated.
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Comparison Columns

Datapro sent requests for informa-
tion to approximately 120 North
American vendors known or be-
lieved to be in the PC-to-host busi-
ness. The absence of any vendor
from this report means that the com-
pany failed to respond to repeated
requests for product information or
has discontinued marketing PC-to-
host links. Those PC-to-host vendors
not listed here but wish to be in fu-
ture updates, are urged to contact the
editorial staff of Datapro Reports on
Microcomputers.

Many types of products are marketed
as PC-to-host links. Datapro has
tried to be as flexible as possible
when including products in the com-
parison columns. Therefore, some
products may not directly corre-
spond to the specification headings
listed in the columns. We have tried
to fit in these products to provide the
most useful information possible.
For additional product information,
or to clarify a column entry, please
contact the appropriate vendor.
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Core Technology Corp.
7335 Westshire Drive
Lansing, M1 48917 (517) 627-1521

‘ ) d CQ Computer Communications, Inc.
en OrS 4695 N. Monroe Street
Tallahassee, FL 32303 (904) 562-4255

Data Interface Systems Corp.
P.O. Box 4189

Austin, TX 78765 (512) 346-5641
Data Race, Inc.

Adacom 12758 Cimarron Path
8871 Bond Street San Antonio, TX 78249 (512) 692-3909
Overland Park, KS 66214 (913) 888-4999 Datability Software Systems, Inc.
Agile 322 Eighth Avenue
825 Alfred Nobel Drive New York, NY 10001 (212) 807-7800
Hercules, CA 94547-1899 (415) 724-1600 Digital Communications Associates, Inc. (DCA)
Andrew Corp. (Local Data, Inc.) 1000 Alderman Drive
2771 Plaza Del Amo Alpharetta, GA 30201 (404) 442-4000
Torrance, CA 90503 (213) 320-7126 Direct Aid, Inc.
ANNATEK Systems, Inc. 31332 Via Colinas, #102
4760 Walnut Street, Suite 105 Westlake Village, CA 91362 (818) 889-1013
Boulder, CO 80301 (303) 444-6675 Diversified Computer Systems, Inc.
AST Research, Inc. 3775 Iris Avenue, Suite 1B
1621 5 Alton Parkway Boulder, CO 80301 (303) 447-9251
Irvine, CA 92713-9568 (714) 863-1333 DTSS, Inc.
Attachmate Corp. Buck Road, P.O. Box 70
13231 SE 36th Street Hanover, NH 03755 (603) 643-6600
Bellevue, WA 98006 (206) 644-4010 .

Eicon Technology
Avatar Corp. 2196 32nd Avenue
65 South Street Lachine, PQ, Canada H8T 3H7 (514) 631-2592

. 7 )

Hopkinton, MA 01748 (508) 435-6872 Emerald Technology, Inc.
Barr Systems, Inc. 18912 N. Creek Parkway
4131 NW 28 Lane Bothell, WA 98011 (206) 485-8200
Gainesville, FL 32606 (904) 371-3050

Emulex Corp.
BlueLynx 3545 Harbor Boulevard, P.O. Box 6725
101 Winston Street Costa Mesa, CA 92626 (714) 662-5600
Cumberland, MD 21502 (301) 777-3307 FEL Computing
Cambridge Computer Corp. 10 Main Street, P.O. Box 72
80 Mt. Sanford Road Williamsville, VT 05362 (802) 348-7171, (800) 728-6829
Mt. Carmel, CT 06518 (203) 288-6004 FTG Data Systems
cfSoftware, Inc. 10801 Dale Street, Suite J-2
2454 E. Dempster, #201 Stanton, CA'90680 (714) 995-3900
Des Plaines, IL 60016 (312) 824-7180 o e

Gateway Communications, Inc.
Cincom Systems, Inc. 2941 Alton Avenue
2%00.Mon}ana Avenue Irvine, CA 92714 (714) 553-1555
Cincinnati, OH 45211 (513) 662-2300 General Micro Systems
CLEO Communications P.O. Box 5330
3796 Plaza Drive Hopkins, MN 55343 (612) 937-1442

A 4 -
Ann Arbor, M1 48108 (313) 662-2002 Hawkeye Grafix, Inc.
Commtex Inc. P.O. Box 1400
1655 Crofton Boulevard, Suite 300 Oldsmar, FL 34677 (813) 855-5846
Crofton, MD 21114 721- .
rotton 1114 (301) 721-3666 ICOT Network Systems Div.

Computer Associates International, Inc. One Apple Hill
711 Stewa.rt Avenue 3801 Zanker Road, P.O. Box 5143
Garden City, NY 11530 (516) 227-3300 Natick, MA 01760 (800) SNA-3270
Computer Corp. of America IDEAssociates, Inc.
4 Cambridge Center 29 Dunham Road
Cambridge, MA 02142 (617) 492-8860 Billerica, MA 01821 (617) 663-6878
Computer Logics, Ltd. Information Technologies, Inc.
75 International Boulevard 14505 N. Hayden Road
Rexdale, ON, Canada M9W 6L9 (416) 674-1111 Scottsdale, AZ 85260 (602) 998-1033
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Innovative Electronics, Inc.
10110 USA Today Way

Miramar, FL 33025 (305) 624-1644

International Business Machines (IBM)
0Old Orchard Road

Armonk, NJ 10504
Contact your local IBM representative.

JDS MicroProcessing
22661 Lambert Street, Suite 206

El Toro, CA 92630 (714) 770-2263

KEA Systems Ltd.
2150 W. Broadway, Suite 412
Vancouver, BC, Canada V6K 4L9 (800) 663-8702

KMW Systems Corp.
6034 W. Courtyard Drive

Austin, TX 78730 (512) 338-3000

Management Science America, Inc.
3445 Peachtree Road, NE
Atlanta, GA 30326 (404) 239-2000

McCormack & Dodge
1225 Worcester Road

Natick, MA 01760 (617) 655-8200

Micro Decisionware, Inc.
2995 Wilderness Place
Boulder, CO 80301 (303) 443-2706

Micro Tempus Inc.
440 Dorchester Boulevard W., # 300

Montreal, PQ, Canada H2Z 1V7 (514) 397-9512

Microcom Software Div.
55 Federal Road

Danbury, CT 06810 (203) 798-3800

MicroGate Corp.
9501 Capital of Texas Highway, # 105

Austin, TX 78759 (512) 345-7791

MicroPlot
1897 Red Fern Drive

Columbus, OH 43229 (614) 882-4786

Modems Plus, Inc.
3180 A Presidential Drive

Atlanta, GA 30340 (404) 458-2232

Multi Soft, Inc.
123 Franklin Corner Road

Lawrenceville, NJ 08648 (609) 896-4100

Multi-Tech Systems
2205 Woodale Drive East
New Brighton, MN 55112 (612) 631-3550

National Semiconductor
Quadram Products Group

One Quad Way

Norcross, GA 30093 (404) 923-6666

Network Research Corp.
2380 N. Rose Avenue

Oxnard, CA 93030 (805) 485-2700

Network Software Associates, Inc. (NSA)
22982 Mill Creek

Laguna Hills, CA 92653 (714) 768-4013

Novell, Inc.

Communications Products Div.

890 Ross Drive

Sunnyvale, CA 94089 (408) 747-4000
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OBS Software

115 Sansome Street
San Francisco, CA 94104 (415) 391-9555

On-Line Software International, Inc.
Two Executive Drive

Fort Lee, NJ 07024 (201) 592-0009

Packet/PC Inc.
270 Farmington Avenue

Farmington, CT 06032 (203) 678-1961

Pansophic Systems, Inc.
2400 Cabot Drive

Lisle, IL 60532 (312) 505-6000

Passport Communications
240 Lincoln Centre Drive
Foster City, CA 94022 (415) 345-6666

Performance Software, Inc.
575 S. Lake Boulevard
Richmond, VA 23236 (804) 794-1012

Persoft, Inc.
465 Science Drive

Madison, W1 53711 (608) 273-6000

POINT 4 Data Corp.
15442 Del Amo

Tustin, CA 92680 (714) 259-0777

Rabbit Software Corp.
7 Great Valley Parkway

Malvern, PA 19355 (215) 647-0440

The Santa Cruz Operation, Inc.
400 Encinal Street

Santa Cruz, CA 95061 (408) 425-7222

Simware Inc.
20 Colonnade Road

Ottawa, ON, Canada K2E 7M6 (613) 727-1779

Softel Inc.
Shedd Hill Road

Stoddard, NH 03464 (408) 432-6000

Software Clearing House, Inc.
895 Central Avenue
Cincinnati, OH 45202 (513) 579-0455

Software Corporation of America
800 Summer Street

Stamford, CT 06901 (203) 359-2773

Software Synergy, Inc.
230 Park Avenue, Suite 539

New York, NY 10169 (212) 697-0360

Sterling Software
Systems Software Div.

11050 White Rock Road, #100
Rancho Cordova, CA 95670 (916) 635-5535

Structured Software Solutions Inc.
4031 W. Plano Parkway, Suite 205

Plano, TX 75093 (214) 985-9901

Synex Systems Corp.
800-1176 W. Georgia Street
Vancouver, BC, Canada V6E 4A2 (604) 688-8271

Tangram Systems Corp.
188 MacKenan Drive

Cary, NC 27511 (919) 481-4444

Tymnet/McDonnell Douglas
2710 Orchard Parkway

San Jose, CA 95134 (408) 435-7744
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Universal Data Systems
5000 Bradford Drive

Huntsville, AL 35805 (205) 721-8000

Walker Richer & Quinn, Inc.
2825 Eastlake Avenue E.
Seattle, WA 98102 (206) 324-0350
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Wall Data Inc.
17769 NE 78th Place

Redmond, WA 98052 (206) 883-4777

Waterloo Microsystems, Inc.
3597 Parkway Lane, Suite 300
Norcross, GA 30092 (404) 441-9252
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Comparison Column
Entry Descriptions

Specifications

Product Function. This
entry lists the function of
the product. Many prod-
ucts perform several of
the functions listed.
Choices include local ter-
minal emulation, remote
terminal emulation, net-
work gateway, standalone
protocol converter, host-
application-specific link,
and non-host-application-
specific link. Some ven-
dors indicated that the
entries listed did not prop-
erly categorize what the
product does.

Users Supported. PC-to-
host products support
single or multiple users. If
multiple users are sup-
ported, vendors were
asked to write how many.

Components. PC-to-host
products can contain dif-
ferent components, in-
cluding PC software, PC
hardware, standalone
hardware, host software,
and host hardware. The
components for each
product are listed here.

Copy Protected. Vendors
stated whether their soft-
ware is copy protected.

Microcomputers Sup-
ported. This entry indi-
cates which
microcomputer systems
the product is compatible
with, including IBM PC/
XT/AT, IBM PS/2 Micro

Channel Architecture
(MCA), IBM PS/2 Non-
Micro Channel Architec-
ture (Non-MCA), and
Apple Macintosh. Ven-
dors also wrote in any
additional PCs that their
products support.

Operating Systems Sup-
ported. This section lists
the PC operating environ-
ments that the product
supports, including Apple
ProDQOS, Apple Macin-
tosh Finder, CP/M-80/86,
08S/2, MS-/PC-DOS,
UNIX, and Xenix. Vendors
also wrote in additional
operating systems sup-
ported.

Local Area Network Sup-
port. For this entry, ven-
dors have indicated which
LANSs their products sup-
port. Choices we included
are ARCnet, Ethernet,
Token-Ring, AppleTalk,
and Starlan. Many ven-
dors added that their
products are compatible
with NETBIOS LANs. No
answer is indicated by
“Vendor did not specify.”

Minimum Memory Re-
quired (bytes). Vendors
were asked to indicate the
minimum RAM memory
required in order for their
products to function prop-
erly. Some vendors also
wrote in the recom-
mended memory. All re-
sponses are in kilobytes
(K) or megabytes (M).

Terminals/Controllers
Emulated. This section
lists the types of terminals
that the product emulates,
including TTY; IBM 327X/
317X DFT, 327X/317X
CUT, and 5250 and 2780/
3780 Series; Data Gen-
eral; Hewlett-Packard;
Digital VT52/100 and
VT200 and VT300 Series;
and Unisys.

User Interface. Users of-
ten call a program easy or
difficult to work with
based on the presentation
of the package, also
known as the user inter-
face. Vendors indicated
which of the following fea-
tures are supported to
make the user interface
friendlier: installation pro-
gram, on-line Help facility,
mouse support, command
driven, on-line tutorial,
graphic icons, menu
driven, pop-up windows,
and diagnostics.

Programmability. Ven-
dors reported whether
their products support
script languages and un-
attended operation, which
is commonly referred to
as the programmability of
a package.

API Compatibility. The
Applications Program In-
terface allows PC pro-
grams to access the
functions of the terminal
emulation card without
interrupting the applica-
tion. The APIs with which
the product is compatible
are listed, including IBM
API, DCA IRMA API, IBM
LU6.2 API, and propri-
etary APIs.

Microcomputer Security.
Security is critical when
PC users access a corpo-
rate database. Much ef-
fortis involved in entering

and organizing data in
any system, but this effort
can be wasted without
proper security. A pro-
gram can control access
through a variety of
schemes, including the
use of single- or multilevel
passwords, interface-to-
host control software, file
encryption, and transmis-
sion encryption. Vendors
also indicated what other
security measures their
product supports.

Number of Concurrent
Sessions. The number of
concurrent sessions that
the product supports is
detailed here.

DOS Access During Ses-
sion. If the product sup-
ports DOS access during
a host session, the ven-
dor indicated it here.

File Transfer. The vendor
noted if the product is ca-
pable of transferring files.

File Formats. This section
indicates which file for-
mats are supported:
ASCII and/or binary.

File Conversion. If the
product supports file con-
version, it is indicated
here.

Host Interface
Systems Supported.
Most of the products in-
cluded in the columns are
for use with IBM main-
frames, e.g., the 43XX or
30XX Series. In addition,
some products are de-
signed to operate with
IBM System/36/38, IBM
AS/400, Data General
systems, Digital VAX or
DECsystems, Bull (Hon-
eywell) systems, Hewlett-
Packard (HP) Systems,
Unisys, or systems based
on UNIX. Vendors also
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listed other host systems
with which their products
can run.

Software Environment.
Vendors indicated the
host operating system
environment that sup-
ports the PC-to-host link
listed. Possible choices
are IBM DOS, OS/VS,
MS, VM, TSO, CMS, IMS,
CICS, SSP, 0S/400; Digi-
tal VAX/VMS; Data Gen-
eral (DG) AOS; Bull
GCOS; UNIX System V;
and Berkeley 4.X BSD.
Vendors also listed other
host operating systems
supported.

Protocols. The communi-
cations protocols used to
control the link are listed.
Protocols include BSC
(bisync), SNA, HDLC,
SDLC, HASP, and TCP/
IP. Vendors also indicated
if any other protocols are
supported.

Applications Supported.
In this section, the host
applications that the PC
link is designed to sup-
port are listed, for exam-
ple, virtual drives on the
host and access to host-
resident applications.

Communications
Characteristics
Physical Connection. The
type of connection sup-
ported by the product,
such as coaxial cable,
twinaxial cable, or RS-
232-C cable, is listed
here.

Transmission Mode. This
refers to the type of syn-
chronization of data
transfer employed be-
tween the sending and
receiving device. Nor-
mally, data is sentin a
serial-bit, asynchronous
mode or synchronous
mode.

Transmission Speed
(bps). This entry lists, in
bits per second, the rates
of data transmission that
the package supports.

Communications Fea-
tures. Communications
between the PC and host
are made easier with fea-
tures such as dialing di-
rectories and support for
auto dial/redial, auto an-
swer, macros, and unat-
tended execution.
Vendors indicated which
of these features their
products support and ad-
ditional features, where
applicable.

Pricing and
Availability
Microcomputer Software/
Hardware ($). Shown
here is the list price for
products dealing with the
PC side. If the product
comprises both PC soft-
ware and hardware,
which can be purchased
separately, we indicated
the price for each with (s)
or (h) after the product. If
the product is sold with
the PC software and
hardware bundled, we
indicated that price. Some
products consist only of
PC software or only of PC
hardware. In that case, a
single price is listed; read-
ers should refer to the
Components category for
the corresponding com-
ponent.

Host Software/Hardware
($). Shown here is the list
price for products meant
for the host side. If the
product is sold with the
host software and hard-
ware bundled, we have
indicated that price. Some
products consist only of
host software or only of
host hardware. In that
case, a single price is
listed; readers should re-
fer to the Components

category for the corre-
sponding component.

Date of First Delivery.
This entry lists the date
on which the vendor first
commercially delivered
the product.

Number Installed to Date.
Many vendors regard
installed-base information
as proprietary. This entry
lists, where available, the
number of products cur-
rently installed. If the ven-
dor did not answer, we
wrote ‘“Vendor did not
specify.”

Warranty. Today, users
are not only interested in
product functionality and
pricing, but also in prod-
uct servicing. This entry
lists the length of time the
product is warranted.

Distribution. This section
describes the method of
distribution that the ven-
dor uses, including direct,
through distributors/
dealers/retail chains, mail
order, OEMs, and VARs.

Comments

This entry includes space
for any features, func-
tions, or products not
covered by the entries
above.

MAY 1990
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Adacom Corp. Adacom Corp. Agile Agile
Product ADAFILE ADAGATE 3278/79 Emulation with File 6287 Ultra
Transfer
Specifications

Product Function

Users Supported

Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)

Terminals/Controliers Emulated

User Interface

Programmability
AP Compatibility

Microcomputer Security

Number of Concurrent Sessions

Local terminal emulation

Single user
Microcomputer software

No
IBM, PC/XT/AT &

compatibles, PS/2 MCA, PS/2

non-MCA
MS-/PC-DOS

Vendor did not specify

256K
IBM, 327X/317X CUT

Install program, pop-up
windows

No
IBM API

Password protection

Vendor did not specify

Vendor did not specify

Multiuser; 16

Standalone hardware

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS

Vendor did not specify

Vendor did not specify
IBM, 327X/317X DFT,

327X/317X CUT

Vendor did not specify

No
Vendor did not specify

Password protection

Up to 80

Local terminal emulation

Single user

Microcomputer hardware &
software

No
IBM, PC/XT/AT & compatibles

Vendor did not specify
Vendor did not specify

Vendor did not specify
IBM, 327X/317X CUT

Install program, on-line
help

No
IBM LU 6.2
Optional

Vendor did not specify

Standalone protocol
converter

Multiuser; up to 3
Standalone hardware

Yes
Macintosh, IBM, any ASCH
PC

Not applicable
Vendor did not specify

Vendor did not specify
Vendor did not specify

Vendor did not specify

Yes
Not applicable

Vendor did not specify

1

DOS Access During Session No Vendor did not specify Vendor did not specify Vendor did not specify
File Transfer Yes Yes Yes Yes

File Formats ASCII, binary ASCII, binary ASCII, binary Binary

File Conversion Yes Yes Yes Yes

Host Interface

Systems Supported IBM, 43XX/30XX 1BM, 43XX/30XX IBM, 43XX/30XX 1BM, 43XX/30XX

Software Environment

Protocols

Applications Supported

IBM, DOS, OS/VS, MVS, VM,
TSO, CMS, IMS, CICS

RS-232 async

Access to host-resident
programs

IBM, DOS, OS/VS, MVS, VM,
TSO, CMS, IMS, CICS

IBM 3270 type A

Access to host-resident
programs

IBM, OS/VS, TSO, CMS, CICS

BSC

Vendor did not specify

Vendor did not specify

BSC, SDLC

Vendor did not specify

c - Ch . ai

Physical Connection

Transmission Mode
Transmission Speed (bps)

Communications Features

RS-232-C

Asynchronous

300, 600, 1200, 2400, 4800,
9600

Dial directory, auto
dial/redial

Coax

Asynchronous, synchronous
300, 600, 1200, 2400, 4800,
9600, 19.2K

Vendor did not specify

Coax

Vendor did not specify
Vendor did not specify

Vendor did not specify

Coax

Vendor did not specify
Vendor did not specify

Vendor did not specify

Pricing and Availability
Microcomputer Sftwre/Hdwre ($)

Host Software/Hardware ($)

300
Vendor did not specify

Vendor did not specify
Vendor did not specify

295 software, 425 hardware
Vendor did not specify

Vendor did not specify

Vendor did not specify

Date of First Delivery July 1989 June 1986 January 1986 1987

Number Installed to Date 250 400 Vendor did not sperify Over 10,000

Warranty 90 days 1 year Two years Two years

Distribution Dist., dirs, retail Dist., dirs, retail Direct, dist., dirs, retail Direct, dist., dirs,
retail, OEMs, VARs

Comments —_ — — —
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Vendor Agile Andrew Corp. Andrew Corp. Andrew Corp.
Product 6287iC ComLynx/5251 ComlLynx/5294 DataLynx/5294
Specifications

Product Function
Users Supported

Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)

Terminals/Controllers Emulatt

q

User Interface

Programmability
AP} Compatibility

Microcomputer Security

Standalone protocol
converter

Multiuser; up to 3
Standalone hardware

Yes
Macintosh, IBM, any ASCIl
PC

Not applicable
Vendor did not specify
Vendor did not specify

Vendor did not specify

Vendor did not specify

Yes
Not applicable

Vendor did not specify

Local terminal emulation

Single user

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA

MS-/PC-DOS

Vendor did not specify

90K
IBM, 5250 Series

Install program, on-line
help, pop-up windows

Yes
IBM APl

Vendor did not specify

Remote terminal emulation

Single user

Microcomputer hardware & .. ..
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS
Vendor did not specify

182K
IBM, 5250 Series

Install program, on-line
help, pop-up windows,
diagnostics

Yes

IBM API

Vendor did not specify

Standalone protocol
converter

Multiuser; 32
Microcomputer software

No

Macintosh, IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

Apple ProDOS, Macintosh
Finder, CP/M-80, CP/M-86,
08/2, MS-/PC-DOS, UNIX,
Xenix

Ethernet

100K

TTY, IBM, 327X/317X DFT,
327X/317X CUT, 5250 Series,
2780/3780, DEC, VT52/100,
VT200 Series, VT300 Series
DG; HP; Honeywell Bull
Unisys

Install program, on-line

help, diagnostics

Yes
IBM API

Password protection

Number of Concurrent Sessions 1 7 Upto9 32

DOS Access During Session Vendor did not specify Yes Yes Yes

File Transfer Yes Yes Yes Yes

File Formats Binary ASCII ASCII ASCII, binary

File Conversion Yes Yes Yes Yes

Host Interface

Systems Supported 1BM, 43XX/30XX IBM, System/36/38, AS/400  IBM, System/36/38, AS/400  1BM, System/36/38, AS/400

Software Environment

Protocols
Applications Supported

Vendor did not specify

BSC, SDLC
Vendor did not specify

IBM, SSP, 0S/400

5250

Host virtual disk, access
to host-resident programs,
file transfer

IBM, SSP, 0S/400

SDLC

Host virtual disk, access
to host-resident programs,
file transfer

Vendor did not specify

SNA

Host virtual disk, access
to host-resident programs

C et Ch

Physical Connection

Transmission Mode
Transmission Speed (bps)

Communications Features

Coax

Vendor did not specify
Vendor did not specify

Vendor did not specify

Twinax, Balun

Vendor did not specify
Up to 1M

Vendor did not specify

RS-232-C

Synchronous
19.2K

Auto diai/redial,
unattended execution

RS-232-C

Asynchronous, synchronous
300 to 38.4K

Dial directory, auto
dial/redial, auto answer,
macros, unattended
execution

Pricing and Avai

i ilability
Microcomputer Sftwre/Hdwre ($)

Host Software/Hardware ($)

Vendor did not specify
Vendor did not specify

895 both
Vendor did not specify

795
Vendor did not specify

150
Vendor did not specify

Date of First Delivery 1987 January 1990 March 1990 Vendor did not specify

Number Installed to Date Over 10,000 Vendor did not specify Vendor did not specify Vendor did not specify

Warranty Two years 1 year 1 year Vendor did not specify

Distribution Direct, dist., dirs, Direct, dist., dirs, Direct, dist., dirs, Direct, dist., dirs,
retail, OEMs, VARs retail, VARs retail, VARs retail, VARs

Comments — — —_ —

MAY 1990
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PC-to-Mainframe

Vendor Andrew Corp. Andrew Corp. Andrew Corp. Andrew Corp.
Product InterLynx/400 InterLynx/5251 NetLynx/5251 NetlLynx/5294
Specifications

Product Function
Users Supported

Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)

Terminals/Controllers Emulated

User Interface

Programmability
AP! Compatibility

Microcomputer Security

Standalone protocol
converter

Muitiuser; up to 7

Microcomputer software,
standalone hardware

No

Macintosh, IBM, PC/XT/AT &

compatibles, PS/2 MCA, PS/2

non-MCA

Apple ProDOS, Macintosh

Finder, CP/M-80, CP/M-86,
0S/2, MS-/PC-DOS, UNIX,
Xenix

Ethernet

100K

TTY, IBM, 327X/317X DFT,
327X/317X CUT, 5250 Series,
2780/3780, DEC, VT52/100,
VT200 Series, VT300 Series
DG; HP; Honeywell Bull
Unisys

Install program,

diagnostics

Yes
IBM API

Password protection

Standalone protocol
converter

Multiuser; up to 7

Microcomputer software,
standalone hardware

No

Macintosh, IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

Apple ProDOS, Macintosh
Finder, 0S/2, MS-/PC-DOS,
UNIX, Xenix

Ethernet

Vendor did not specify

TTY, IBM, 327X/317X DFT,
327X/317X CUT, 5250 Series,
DEC, VT52/100, VT200
Series, VT300 Series; DG

HP

Diagnostics

Yes
IBM API

Password protection

Local terminal emulation,
network gateway
Multiuser; up to 224

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS

ARCnet, Ethernet, IBM
Token-Ring, STARLAN

66K for server, 100K per node
5250 Series

Install program, on-line
help, pop-up windows,
diagnostics

Yes

IBM API

Vendor did not specify

Remote terminal emulation,
network gateway

Multiuser; up to 9

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS

ARCnet, Ethernet, IBM
Token-Ring, STARLAN,
NetBIOS compatible

90K server, 160K per node
IBM, 5250 Series

Install program, on-line
help, pop-up windows,
diagnostics

Yes

IBM API

Vendor did not specify

Number of Concurrent Sessions Vendor did not specify 7 7 Upto9

DOS Access During Session Yes Yes Yes Yes

File Transfer Yes Yes Yes Yes

File Formats ASCII, binary ASCI, binary ASCHl ASCIiI

File Conversion Yes Yes Yes Yes

Host Interface

Systems Supported IBM, AS/400 IBM, System/36/38, AS/400 1BM, System/36/38, AS/400 IBM, System/36/38, AS/400
Software Environment 1BM, 0S/400 SSP, 0S/400, CPF IBM, SSP, 0S/400 IBM, SSP, 0S/400
Protocols Twinax Twinax 5250 SDLC

Applications Supported

Host virtual disk, access
to host-resident programs

Host virtual disk, access
to host-resident programs

Host virtual disk, access
to host-resident programs,
file transfer

Host virtual disk, access
to host-resident programs,
file transfer

C : Ch

Physical Connection

Transmission Mode
Transmission Speed (bps)

Communications Features

Twinax

Asynchronous

300, 600, 1200, 2400, 4800,
9600, 14.4K, 19.2K, up to
38.4K

Dial directory, auto
dial/redial, auto answer,
macros, unattended

Twinax, RS-232-C

Asynchronous
300, 600, 1200, 2400, 4800,
9600, 14.4K, 19.2K

Dial directory, auto
dial/redial, auto answer,
macros, unattended

Twinax

Vendor did not specify
Up to 1M

Vendor did not specify

RS-232-C

Synchronous
19.2K

Auto dial/redial,
unattended execution

execution execution
Pricing and Availability
Microcomputer Sftwre/Hdwre ($) 150 software 150 1,995 both 1,995 both
Host Software/Hardware ($) Vendor did not specify Vendor did not specify Vendor did not specify Vendor did not specify
Date of First Deli Vendor did not specify December 1989 March 1990

Number Installed to Date
Warranty

Distribution

Vendor did not specify
1 year

Direct, dist., dirs,
retail, mail, OEMs, VARs

Vendor did not specify
,000

1 year

Direct, dist., dirs,
retail, mail, OEMs, VARs

Vendor did not specify
1 year

Direct, dist., dirs,
retail, VARs

Vendor did not specify
1 year

Direct, dist., dirs,
retail, VARs

Comments
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Vendor ANNATEK Systems, Inc. AST Research, inc. AST Research, Inc. AST Research, Inc.

Product Network Navigator AST 3270 Gateway Option AST 5250 Gateway Option AST-3270/Coaxil-CUT
Dispatcher

Specifications

Product Function Localfremote terminal Local terminal emulation Network gateway Local terminal emulation
emulation

Users Supported Single user Single user Multiuser; unlimited Single user

Components Microcomputer software, Microcomputer hardware & Microcomputer software Microcomputer hardware &
host software software software

Copy Protected o No No

Microcomputers Supported IBM PC/XT/AT & IBM, PC/XT/AT & 1BM, PC/XT/AT & IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2 compatibles, PS/2 MCA, PS/2 compatibles, PS/2 MCA, PS/2 compatibles, PS/2 MCA, PS/2
non-MCA non-MCA non-MCA non-MCA

Operating Systems Supported MS-/PC-DOS MS-/PC-DOS MS-/PC-DOS 0S/2, MS-/PC-DOS

Local Area Network Support IBM Token-Ring, STARLAN,  Ethernet, IBM Token-Ring ARCnet, Ethernet, IBM Did not specify
3COM Token-Ring, NetBios

Minimum Memory Required (bytes) 200K 512K 146K (server), 126K (node) 256K

Terminals/Col s Emulated TTY, 327X/317X CUT, DEC,  IBM, 327X/317X DFT 1BM, 5250 Series 327X/317X CUT

VT52/100, VT200 Series,
VT300 Series, TVI925, IBM

3101
User Interface Install program, on-line Install program, on-line Vendor did not specify install program, on-line
help, diagnostics help help, diagnostics
Programmability Yes Yes Vendor did not specify Yes
API Compatibility IBM API, DCA IRMA API, IBM AP, DCA IRMA API, IBM AP, proprietary IBM AP, DCA IRMA API,
proprietary HLLAPI EEHLLAPI
Microcomputer Security Password protection, Password protection, inter- Password protection Interface to host software

interface to host software, face to host software,
user ID, password encrypt. Config. emulator security

Number of Concurrent Sessions Upto 4 Five per PC 7 One

DOS Access During Session Vendor did not specify Yes - Yes Yes

File Transfer Yes Yes Yes Yes

File Formats ASCII, binary ASCI, binary ASCII, binary ASCII, binary

File Conversion Yes Yes Yes Yes

Host Interface

Systems Supported 1BM, 43XX/30XX IBM, 43XX/30XX IBM, System/36/38 1BM, 43XX/30XX

Software Environment IBM, OS/VS, MVS, VM, TSO, IBM, DOS, OS/VS, MVS, VM, iBM, 0S/400, IBM CPF IBM, DOS, OS/VS, MVS, VM,
IBM MVS VTAM TSO, CMS, IMS, CICS TSO, CMS, IMS, CICS

Protocols BSC, SNA, SDLC SNA, SDLC Vendor did not specify BSC, SNA, SDLC

Applications Supported Access to host-resident Host virtual disk, access Host virtual disk, access Host virtual disk, access
programs to host-resident programs to host-resident programs to host-resident programs

Communications Characteristics

Physical Connection Coax, RS-232-C RS-232-C Twinax, RS-232-C Coax
Transmission Mode Asynchronous, synchronous  Synchronous Ven. did not specify Synchronous
Transmission Speed (bps) 300 1200, 2 00, 4800, 300-19.K Vendor did not speicty 2.4M
Communications Features Dial directory, auto Did not specify Vendor did not specify Did not specify
dial/redial, auto answer,
macros, unattended exec.,
logon/off w/ script
Pricing and Availability
Microcomputer Sftwre/Hdwre ($) 195 software 995 995 895
Host Software/Hardware ($) 30,000 host software Vendor did not specify N/A Vendor did not specify
Date of First Delivery Vendor did not specify December 1985 Vendor did not specify October 1987
Number Installed to Date Vendor did not specify Did not specify Vendor did not specify Did not specify
Warranty 90 days Two years Two years Two years
Distribution Direct Dist., dirs, retail, OEMs, Dist., dirs, retail, OEMs, Dist., dirs, retail, OEMSs,
VARs VARs VARs
Comments Dispatcher is an IBM — Also available for IBM —_—
micro-mainframe, store and System/34
forward network file
transfer system
MAY 1980 © 1990 McGraw-Hill, Incorporated. Reproduction Prohibited. Datapro Research.
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Vendor AST Research, inc. AST Research, Inc. AST Research, Inc. AST Research, Inc.
Product AST-3270/DFT Option AST-3270/SNA 1l AST-5251/12 Enhanced AST-5251/11 Plus
Specifications

Product Function

Users Supported

Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)

Terminals/Controllers Emulated

User Interface

Programmability
API Compatibility

Microcomputer Security

Number of Concurrent Sessions

DOS Access During Session
File Transfer

File Formats

File Conversion

Local terminal emulation

Single user

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS
Did not specify

512K
IBM, 327X/317X DFT

Install program, on-line
help, diagnostics

Yes
IBM API, DCA IRMA API,
HLLAPI

Password protection,
interface to host software,
Config.emulator security
Five

Yes

Yes
ASCIl, binary
Yes

Remote terminal emulation

Single user

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS
Ethernet, IBM Token-Ring

256K
IBM, 327X/317X DFT

Install program, on-line
help

Yes

IBM API, DCA IRMA API,
HLLAPI

Password protection,
interface to host software,
config. emulator security
Five

Yes

Yes
ASCII, binary
Yes

Remote terminal emulation

Single user

Microcomputer hardware &

software
No
1BM, PC/XT/AT &

compatibles, PS/2 MCA, PS/2

non-MCA
MS-/PC-DOS

Ethernet, IBM Token-Ring

120K
5250 Series

Diagnostics

Yes
IBM AP, proprietary

Password protection

9
Yes

Yes
ASCII, binary
Yes

Local terminal emulation

Single user

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

0S8/2, MS-/PC-DOS
Did not specify

84-100K

IBM, 5250 Series, IBM 3180
Model 2

Vendor did not specify

Yes
IBM API, DCA IRMA API
Password protection

Seven

Yes
Yes
ASCII, binary
Yes

Host Interface
Systems Supported

Software Environment

Protocols

Applications Supported

IBM, 43XX/30XX

IBM, DOS, OS/VS, MVS, VM,
TSO, CMS, IMS, CICS

BSC, SNA, SDLC

Host virtual disk, access
to host-resident programs

1BM, 43XX/30XX

IBM, DOS, OS/VS, MVS, VM,
TSO, CMS, IMS, CICS

SNA, SDLC

Host virtual disk, access
to host-resident programs

IBM, System/36/38

08/400, I1BM CPF

SNA, SDLC

Host virtual disk, access
to host-resident programs

Vendor did not specify

IBM, 0S/400, IBM CPF

Twinax

Host virtual disk, access
to host-resident programs

Ch ;i adi

s -
Physical Connection

Coax, twisted pair RS-232-C Vendor did not specify Twinax
Transmission Mode Synchronous Synchronous Synchronous Vendor did not specify
Transmission Speed (bps) 2.4M 300-19.K 9600 ™
Communications Features Did not specify Dial directory, auto Macros Macros

dial/redial, macros

Pricing and Availability
Microcomputer Sftwre/Hdwre ($) 195 895 790 895
Host Software/Hardware ($) Vendor did not specify Vendor did not specify N/A Vendor did not specify
Date of First Delivery May 1988 December 1985 April 1984 November 1984
Number Installed to Date Did not specify Vendor did not specify Vendor did not specify Did not specify
Warranty Two years Two years Two years Two years

Distribution

Dist., dirs, retail, OEMs,
VARs

Dist., dirs, retail, OEMs,
VARs

Dist., dirs, retail, OEMs,
Rs

Dist., dirs, retail, OEMs,
VARs

Comments

Upgradable to LAN gateway

© 1990 McGraw-Hill, Incorporated. Reproduction Prohibited. Datapro Research.
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511-312

PC-to-Host Datapro Reports on

PC-to-Mainframe Communications PC Communications

Products:

Comparison Columns
. _________________________________________________________________________________________________________]
Vendor Attachmate Corp. Avatar Corp. Avatar Corp. Avatar Corp.
Product EXTRA! Connectivity MacMainFrame DX MacMainFrame Il MacMainFrame 1I/DFT

Software

Specifications

Product Function

Users Supported
Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)
Terminals/Controllers Emulated

User Interface

Programmability
API Compatibility

Microcomputer Security

Number of Concurrent Sessions

DOS Access During Session
File Transfer

File Formats

File Conversion

Localfremote terminal
emulation, network gateway

Single user

Microcomputer software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA .

MS-/PC-DOS

ARChnet, Ethernet, IBM
Token-Ring, STARLAN,
NetBIOS compatible

44K

1BM, 327X/317X DFT,
327X/317X CUT

Install program, on-line
help, mouse, graphic icons,
pop-up windows

Yes

IBM API

Interface to host software

4

Yes
Yes
ASCH, binary
Yes

Local/remote terminat
emulation, standalone protocol
converter

Single user

Microcomputer hardware &
software, host software

No
Macintosh

Macintosh Finder
AppleTalk

400K
IBM, 327X/317X CUT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

1

Not applicable
Yes

ASCI, binary
No

Local terminal emulation

Single user
Microcomputer hardware &
software, host software

No
Macintosh

Macintosh Finder
AppleTalk

400K
IBM, 327X/317X CUT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

1

Not applicable
Yes

ASCII, binary
No

Local terminal emulation

Single user
Microcomputer hardware &
software, host software

No
Macintosh

Macintosh Finder
AppleTalk

700K
1BM, 327X/317X DFT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

5

Not applicable
Yes

ASCIl, binary
No

Host Interface
Systems Supported

Software Environment

Protocols

Applications Supported

IBM, 43XX/30XX, AS/400

IBM, DOS, OS/VS, MVS, VM,

TSO, CMS, IMS, CICS, 0S/400

BSC, SNA, SDLC

Host virtual disk, access
to host-resident programs

IBM, 43XX/30XX

IBM, MVS, VM, TSO, CMS,
CICs

SNA, SDLC

Access to host-resident
programs

IBM, 43XX/30XX

IBM, MVS, VM, TSO, CMS,
CiCs

SNA, SDLC

Access to host-resident
programs

IBM, 43XX/30XX

IBM, MVS, VM, TSO, CMS,
CiCs

SNA, SDLC

Access to host-resident
programs

Py otiona Ch -
Physical Connection

Coax, RS-232-C, token ring Coax, RS-232-C Coax Coax
Transmission Mode Synchronous Synchronous Asynchronous Asynchronous
Transmission Speed (bps) 300, 600, 1200, 2400, 4800, 19.2K 2400
9600, 14.4K, 19.2K, 56K
Communications Features Auto dialfredial, auto Vendor did not specify Dial directory Dial directory
answer, unattended
execution
Pricing and Availability
Microcomputer Sftwre/Hdwre ($) 475 software 1195 (bundied) 995 (bundled) 1295 (bundled)

Host Software/Hardware ($)
Date of First Delivery
Number Installed to Date
Warranty

Distribution

Vendor did not specify
June 1987

Over 150,000

90 days

Direct, dist., dirs, retail

500 (host file transfer
program)
1985

Not available
One year limited

Dist., dirs, retail

500 (host file transfer
program)

June 1988

Vendor did not specify
One year limited

Dist., dirs, retail

500 (host file transfer
program)

May 1989

Vendor did not specify
One year limited

Dist., dirs, retail

Comments

MacMainFrame DX provides
remote and local
Macintosh-to-IBM mainframe
comm. for Macintosh

495 as software upgrade to
Mac MainFrame II; for
entire Macintosh i family
of computers

MAY 1990
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Datapro Reports on
PC Communications

PC-to-Host
Communications
Products:
Comparison Columns

511-313
PC-to-Mainframe

Vendor Avatar Corp. Avatar Corp. Avatar Corp. Avatar Corp.
Product MacMainFrame SE MacMainFrame SE/30 MacMainFrame SE/30/DFT MacMainFrame SE/DFT
Specifications

Product Function

Users Supported

Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)

Terminals/Controllers Emulated

User Interface

Programmability
API Compatibility

Microcomputer Security

Number of Concurrent Sessions

Local terminal emulation

Single user
Microcomputer hardware &
software, host software

No
Macintosh

Macintosh Finder

AppleTalk

400K
IBM, 327X/317X CUT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

1

Local terminal emulation

Single user
Microcomputer hardware &
software, host software

No
Macintosh

Macintosh Finder

AppleTalk

400K
IBM, 327X/317X CUT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

1

Local terminal emulation

Local terminal emulation

Single user

Microcomputer hardware &
oftware, host software

Single user
Microcomputer hardware &
oftware, host software

No

Macintosh

Macintosh Finder

AppleTalk

700K
IBM, 327X/317X DFT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

5

No
Macintosh

Macintosh Finder

AppleTalk

700K
IBM, 327X/317X DFT

Install program, mouse,
graphic icons, pop-up
windows, diagnostics
Yes

Proprietary

Document locking

5

DOS Access During Session Not applicable Not applicable Not applicable Not applicable
File Transfer Yes Yes Yes Yes

File Formats ASCI, binary ASCII, binary ASCII, binary ASCII, binary
File Conversion No No No No

Host Interface

Systems Supported IBM, 43XX/30XX 1BM, 43XX/30XX 1BM, 43XX/30XX 1BM, 43XX/30XX

Software Environment

Protocols

Applications Supported

IBM, MVS, VM, TSO, CMS,
Cics

SNA, SDLC

Access to host-resident
programs

IBM, MVS, VM, TSO, CMS,
cics

SNA, SDLC

Access to host-resident
programs

IBM, MVS, VM, TSO, CMS,
CiCs

SNA, SDLC

Access to host-resident
programs

IBM, MVS, VM, TSO, CICS

SNA, SDLC

Access to host-resident
programs

Communications Ch

Physical Connection

Transmission Mode
Transmission Speed (bps)

Communications Features

Coax

Vendor did not specify
Vendor did not specify

Vendor did not specify

Coax

Asynchronous
2400

Dial directory

Coax

Asynchronous
2400

Dial directory

Coax

Vendor did not specify
Vendor did not specify

Vendor did not specify

Pricing and Availability

Microcomputer Sftwre/Hdwre ($)

Host Software/Hardware ($)
Date of First Delivery
Number Installed to Date
Warranty

Distribution

795 (bundled price)

500 (host file transfer
program)

July 1987

Vendor did not specify
Limited one year

Dist., dirs, retail

995 (bundled price)

500 (host file transfer
program)

May 1989

Vendor did not specify
One year limited

Dist., dirs, retail

1295 (bundled)

500 (host file transfer
program)

4th quarter 1989
Vendor did not specify
One year limited

Dist., dirs, retail

495

500 (host file transfer
program)

4th quarter 1989
Vendor did not specify
One year limited

Dist., dirs, retail

Comments

For use on the Macintosh SE
computer

Available for Macintosh
SE/30

495 as upgrade to Macintosh
SE Ii; available for
Macintosh SE/30

© 1990 McGraw-Hill, Incorporated. Reproduction Prohibited. Datapro Research.
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511-314
PC-to-Mainframe

PC-to-Host

Communications

Products:

Datapro Reports on

Comparison Columns

PC Communications

Vendor Barr Systems, Inc. Barr Systems, inc. Barr Systems, Inc. Barr Systems, Inc.
Product BARR/3780 BARR/HASP BARR/SNA RJE (TRN) BARR/SNA RJE
Specifications

Product Function

Users Supported
Components

Copy Protected
Microcomputers Supported

Operating Systems Supported

Local Area Network Support

Minimum Memory Required (bytes)

Terminals/Controllers Emulated

User Interface

Programmability
API Compatibility

Microcomputer Security

Number of Concurrent Sessions

DOS Access During Session
File Transfer

File Formats

File Conversion

Remote terminal emulation,
network gateway, standalone
protocol converter, host
app. spfc. link

Single user

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS

ARCnet, Ethernet, IBM
Token-Ring, any DOS-based
LAN

256K

1BM, 2780/3780

Install program, on-line
help, diagnostics

No

Proprietary

Password protection,
interface to host software
1

Yes

Yes
ASCI, binary
Yes

Remote terminal emulation,
network gateway, standalone
protocol converter, host
app. spfc. link

Single user

Microcomputer hardware &
software

No

IBM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS

ARCnet, Ethernet, IBM
Token-Ring, any DOS-based
LAN

256K

IBM 3777-2

Install program, on-line
help, diagnostics

No

Proprietary

Password protection,
interface to host software
12

Yes

Yes
ASCII, binary
Yes

Remote terminal emulation,
network gateway, standalone
protocol converter, host

app. spfc. link

Single user

Microcomputer software

No

1BM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS
IBM Token-Ring

320K
IBM 3777-3, PU2, LU1

Install program, on-line
help, diagnostics

No

Proprietary

Password protection,
interface to host software
16 multiple LUs

Yes

Yes

ASCII, binary

Yes

Remote terminal emulation,
network gateway, standalone
protocol converter, host

app. spfc. link

Single user

Microcomputer hardware &
software

No

1BM, PC/XT/AT &
compatibles, PS/2 MCA, PS/2
non-MCA

MS-/PC-DOS
Any DOS-based LAN

320K
IBM 3777-3, PU2, LU1

Install program, on-line
help, diagnostics

No

Proprietary

Password protection,
interface to host software
16 multiple LUs

Yes

Yes
ASCII, binary
Yes

Host Interface
Systems Supported

Software Environment

Protocols

Applications Supported

1BM, 43XX/30XX,
System/36/38, AS/400; Data
General; Honeywell Bull
DECVAX, DECsystem; HP
Unisys; UNIX-based systems

IBM, DOS, OS/VS, MVS, VM,
SSP; VAX/VMS; DG OAS
Honeywell GCOS

BSC, HASP, 3780, 2780, 3740

Vendor did not specify

1BM, 43XX/30XX, any machine
w/supported protocol, CDC
Cyber, Cray

IBM, OS/VS, MVS, VM,
CEDG/NOS

BSC, HASP, HASP BSC
Multileaving
Vendor did not specify
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