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Connecting
Personal
Computers: The
Major Options

Ken Goosens
Capital PC User Group
Washington, DC

The great advantage of connect-
ing computers is that more than
one user can access the same re-
source at the same time. This can
increase productivity, lower costs,
and allow new types of applica-
tions. But it also makes applica-
tions interdependent, increases
the risk of disaster, and requires
more overhead to manage.
Connecting personal computers
(PCs) is therefore not a panacea
and may even be undesirable. One
of the greatest advantages of PCs
is that they provide a dedicated
and complete computer system
that people can use with little or
no support or supervision from
data processing professionals.
Applications can be quickly de-
veloped and put into production
by the people who will use them.
They can use powerful pack-
ages, and no third parties need
be involved.

Once PCs are connected and
resources shared, however, their
use must be coordinated and con-
trolled; security and access be-
comes more of an issue; and all
parties must be consulted to deter-
mine who will be affected by new
changes. Connecting PCs to-
gether can be counterproductive
because it lessens their indepen-
dence and re-institutes third party
overhead. It is justified only when
the inherent costs and disadvan-
tages are outweighed by cost re-
ductions and increases in
productivity.

The three main advantages of
connecting PCs are:

(1) Applications that have to
access the same resource,
such as a data base, can be run
concurrently rather than in
sequence.

(2) Fewer peripherals (e.g.,
modems, plotters, printers)
need to be purchased, because
those that you have are busier
and need not be duplicated on
multiple systems.

(3) Applications become pos-
sible that depend on simultane-
ously accessing distributed
resources on different com-
puters, such as data on dif-
ferent systems; also, more than.
one computer can simultane-
ously use the same resource,
such as a single
hard disk.

Deciding How to Connect PCs
There is no one best way to con-
nect PCs. PCs might be used by a
few secretaries doing word pro-
cessing, by several service advis-
ers in an automobile repair shop,
by 15 real estate agents in an of-
fice, or by a diverse group of pro-
grammers and analysts in a large
business with mainframe com-
puters and 200 people in data
processing. The right answer
depends on how many PCs are to
be connected, how they are to be
used, what computing resources
are already available, what the or
ganization can afford, what level
of internal support can be given,
what skills the users have, and
how work is currently organized.




To be warranted, connecting the
PCs not only has to be affordable
but has to increase productivity.
This requires that the system
mesh with the skills and style of
an organization.

The best we can do in this article,

without knowing the particular re-
sources and type of work in an or-
ganization, is to compare how PCs
could be connected. You will have
to evaluate the different options
against your own requirements.

Multi-User Problems

A multi-user system has problems
for which there are no counter-
parts in a single-user system.
These technical problems must be
solved if the multi-user system is
to work reasonably. Only an oper-
ating system that was designed to
be multi-user will automatically
solve them, which means that
good multi-user systems must
provide their own special solu-
tions when added to single-user
operating systems such as IBM
PC DOS.

Every system that allows re-
sources to be shared must deal
with the fact that requests can
conflict. Some devices, such as

printers, plotters and most modems,

can service only one user at a
time. These resources must be
managed so that only one of the
many users who have access to
them actually use them at any
given time. The system must be
able to detect that a device is busy
and then either deny others use of
it or else queue the request, stor-
ing it for execution after the de-
vice becomes free.

The system must solve simulta-
neous requests for the same re-
source, and the processing of
service requests must be consist-
ent. One possible problem is that
the same space on a hard disk is
allocated to two different users.
When a request for more space is
received, the system typically
checks to see what is free. Butifa
second request comes in before
the information is revised, the
system may erroneously think that
the space is free when it is in fact
allocated, so that the files of two
users get intertwined and whole
segments of data of one or more
users get lost.

When two users load a copy of
the same file and make different
changes, the last one who writes
back may destroy the changes
made by the other. A multi-user
system must have some way to
lock data that one user is updating
so that others cannot update the
same data.

70-be warranted,
connecting the PCs not
only has to be affordable
but has to increase
productivity.

Splitting the Processor

An unusual way of connecting
PCs is first to ““split™ one PC into
several. The PC’s central proces-
sor rapidly cycles between users,
alternatively giving them process-
ing time. Each user has a key-
board and “dumb’ terminal
attached to the shared computer.
Most mainframe and minicompu-
ters work this way; most micro-
computers do not. To split a PC,

three major technical problems
have to be overcome: (1) there has
to be a way to attach more than
one terminal and keyboard; (2)
there must be a program that
switches the processor between
users and separates the input and
output of each; and (3) the proces-
sor has to be powerful enough to
support more than one user.

The IBM personal computer
family was never designed to sup-
port additional terminals. Third
parties have nevertheless tried to
retrofit such a technology, with
rather poor results. These systems
have been plagued by slow perfor-
mance, incompatibility with stan-
dard IBM programs, unreliability
and failure to solve the multi-
user problem.

Shared Bus
Splitting a processor among users
means that each user has to con-
tend for processing time, which
necessarily must degrade the per-
formance of the system for other
users. An alternative approach is
to give each user a separate dedi-
cated processor, but to attach each
computer to a common ‘‘bus”
which shares its attached devices.
Response time is better because
the users are not contending for a
single processor. A “‘bus’ is like
a slot or channel. Each IBM PC
contains a private bus to which ex-
pansion cards are attached. Periph-
erals are shared by attaching them
to a public bus or by making the
computer’s private bus sharable.
There are two types of shared
bus systems, which differ as to
how a processor is provided. One
system provides just the common
bus for peripherals; an existing
PC is connected to it by adding an
interface card to the PC’s private
bus and connecting the two. Only



peripherals with a special control-
ler will work on this bus, but it
does support hard disks and tapes.
The system locks out a tape drive
to others when in use, and the
hard disk has limited multi-user
protection at the drive level, based
on a hardware setting on the inter-
face card. Only about four PCs
can be effectively supported on
the bus, and the cost of the inter-
face is about as much as the net-
work card.

A second type involves a slave
processor on a card. The user
provides a terminal with a built-in
keyboard that is attached to the
processor via a serial port. The
advantage is that you do not have
to buy a stand-alone computer to
expand the system, but only a
cheaper expansion card with the
processor built into it. One diffi-
culty with this approach, how-
ever, is getting a terminal that has
the same keys as the IBM key-
board, and one that will support
graphics.

The ancestor of the modern
shared bus system was a multi-
plexer, which allowed several PCs
to be cabled into it, and which in
turn was cabled to a hard disk.
Multiplexers, however, gave no
multi-user protection.

Network

A network consists of computers
wired together plus attached de-
vices that the computers can
share. Each computer has some
sort of network interface card,
and each public device has to have
an intelligent server which proc-
esses requests to it. Most older
and larger networks built the
server into the device, which
makes the device independent of
the computers attached to the net-

work but limits the number of de-
vices that work on the network.
Most networks designed for mi-
crocomputers put a server proces-
sor on the computer interface
card, so that devices on the PC
have to be shared. This lowers the
cost to network PCs, since addi-
tional devices do not have to be
purchased just to share on the net-
work. But it makes the network
dependent on having that PC run-
ning on it. Some networks sup-
port “diskless” systems which
have only a processor, keyboard,
and terminal.

A nother strategy
for joining PCs is to tie
independent PCs into
another computer as a
“workstation.”

Networks for personal com-
puters are not a mature technol-
ogy. All allow a hard disk to be
shared, most support a printer,
few will share a modem or plotter,
and none yet will share a 9-track
tape drive. The multi-user prob-
lem is not fully solved. Most net-
works support file and record
locking only with specially modi-
fied network versions of software,
rather than passively locking out
all software at the network level.
Security to limit access to files is
weak on most networks. Finally,
no widely accepted standard for
networks exists.

If you are seriously considering
a network:

* Look for the ability to share
many devices that are attached
to PCs.

® Make sure you can share all the
drives on a hard disk.

® Look for support for your exist-

ing equipment rather than spe-

cial or proprietary equipment.

Find out whether multiple users

can write to different files at the

same time on the same drive.

* Ask what happens when two
users with write access to the
same file both attempt to use it
simultaneously.

* Look for a system with a pas-
sive lockout system that does
not require the user to lock files
or single user software to be
modified.

* Demand a security system that
will distinguish among users as
well as groups of files.

* Ask whether there is special
networking software that sup-
ports electronic mail, print
spooling, multi-user calendar-
ing, and especially data bases
with record locking.

e Get a list of known software that
runs on stand-alone PCs that
will not run on the network.

® Check whether there are gate-
ways to other networks, and
whether one PC directly wired
to a second computer can act as
a kind of ““cluster controller”
and service other computers
on the network, allowing them
access to the other computer.
Some networks will support
the Personal Computer AT and
3270 PC as well as the standard
IBM PC.

Workstations

Another strategy for joining PCs
is to tie otherwise independent
PCs into another computer as a
“workstation’” The PC is used
like a dumb terminal in that the
other computer runs jobs based
on the input of the PC. The other
computer is a “host” for the PC,
and PCs share through the host.




The host is usually a multi-user,
multi-tasking mainframe or mini-
computer, and the microcomputer
either uses a modem to dial into
the host or is directly wired to the
host. In some cases the PC must
“emulate” a special type of termi-
nal that the host expects, and a
special hardware board may or
may not be needed. By putting
special software on the host and
PC, the two systems can exchange
data.

The amount of integration be-
tween the host and the PC work-
station varies enormously. At one
extreme, a program running on
the PC can transparently access
and use data on the host. The very
same program can run on both the
PC and the host, allowing appli-
cations to be developed on one
computer and transferred to the
other. The exchange of applica-
tions makes it easier to train users
and support both computers, as
well as provide PC applications
with the option to run on more
powerful computers, or main-
frame applications to be offloaded
to PCs.

The multi-user problem has
been well solved on minicompu-
ters and mainframes, so that join-
ing PCs through them should give
the necessary multi-user protec-
tion. Consider how easy and inex-
pensive it is to cable PCs directly
to the larger computer and to ex-
change data. Cabling a PC to an
IBM mainframe can cost up to
$1000 per machine, whereas other
computers can be directly cabled
to the PC’s serial port with very
little trouble or expense. Do not
overlook the need to install soft-
ware to support data exchange.

The workstation approach can
be very attractive to organizations
that already have heavy invest-
ments in existing computer sys-

tems. PCs can tie into existing
data bases and production sys-
tems; corporate data can be
shared without bypassing existing
security; existing structures can
support the PC; and no radically
different equipment need be pur-
chased just to join PCs.

Using the PC as a workstation
is also an excellent way to join
together a large number of PCs,
especially when combined with
software that runs on both systems.

Comparison of Alternatives

If you have a PC and just want
other people to be able to work on
it at the same time, the split proc-
essor approach is attractive. Sim-
ply load up one PC with a hard
disk that is big and fast, a modem,
a plotter, a letter quality printer
and a fast dot matrix printer. The
disadvantages are that current
split processors usually cannot be
expanded beyond four users, and
each added user degrades the sys-
tem’s performance.

Don’t get a processorless sys-
tem unless your PC can support
more users. The key question is
whether the bottleneck in your
processing is the processor itself
rather than the time it takes to ac-
cess data on a floppy diskette, or
the printer speed, or how fast you
can type. Applications that are
computationally bound (continu-
ously running the processor) will
take as much or more time when
run on a processorless system as
when run on an independent PC.
If you sit waiting for your com-
puter to do its calculations, adding
more dumb terminals will only
make performance worse. The ap-
proach of adding processorless
terminal banks on a PC is based
on the fact that most of the time
the processor sits waiting. If most
of your processing is interactive,
such as word processing, keying

in data, and working with small
spreadsheets, and the processor
spends most of its time just wait-
ing for the user or peripheral re-
sponse, your PC can productively
handle more than one user.

If performance is an issue or
you need to connect more than
four PCs, consider the slave proc-
essor approach. However, if you
find having different keyboards
confusing, or need graphics on
every terminal, or need to share
peripherals on different machines,
you need to join full PCs, not just
slave processors. Shared bus sys-
tems usually have the disadvan-
tage that the cable connecting
the PC to the shared system can
only be a few feet long, so that
the PCs have to be physically
near each other.

If you need to join more than
five PCs, or full PC systems, or
have various groups of PCs that
need to work together and share
distributed resources, consider
selecting a local area network
designed to join PCs. But be
ready to take on additional data
processing functions. Be cautious
about trying to join more than 20
PCs, because of limitations on the
amount of information the con-
necting medium can support as
well as increased complexity.

If you already have an office
automation network, consider
adding PCs as another device. If
you want a comprehensive office
automation system that can sup-
port word processing, electronic
mail and calendaring, as well as
traditional data processing, with
shared devices like tape drives,
laser printers, copy machines,
and hard disks, don’t go for net-
works that just join PCs together.
Look for an office automation net-
work or a minicomputer system.

If you have many PCs used for



production systems, consider
linking them together as work-
stations on a more powerful
computer and integrating the
processing using software that
runs on each system. This gives
you the option to run the same ap-
plications on the more powerful
computer. But you had better have
some money to spend and a small
data processing department to run
the system.

If you already have more pow-
erful computer systems and many
scattered PCs, explore how the
PCs can be used as workstations.
But beware saddling the con-

nected PCs with the traditional
third party overhead associated
with mainframes. Look for com-
mon software systems that can run
the same system on both and ex-
change not only data but applica-
tions as well. Remember that
programs with a mainframe his-
tory are usually not nearly as easy
to use as most PC software. And
don’t force users to centralize
their data storage unless their ap-
plications really need it.

Final Cautions
Personal computers were not ini-
tially designed to share resources

among multiple users, and most
of the technologies discussed in
this paper are still developing.
Conventional wisdom is that pio-
neers get killed. If that general-
ization were completely true, no
new system would ever get started,
but it is still good advice. Expect
frustrations, because you won’t be
able to do everything you want.
Don’t just take the word of
vendors—talk to other people who
are using the system, and try it out
before implementing. If you are
using computer systems to run a
business or do your job, don’t be
first—just be right.

The IBM PC
Network:
An Overview

Fred Williams
North Texas IBM PC Users Group
Arlington, Texas

The IBM PC Network is a two-
megabit Carrier Sense Multiple
Access/Collision Detect (CSMA/
CD) broadband network. It uses
standard 75-ohm coax cable
(compatible with cable TV) and
standard broadband components.

(The above paragraph is intend-
ed to contain the most technical
information in this article. Anyone
who wants to know the bits, bytes
and buzzwords is encouraged to
purchase the PC Network Technical
Reference manual.)

The network requires all net-
worked PCs to use PC DOS 3.10.
Older model PCs require a ROM
BIOS upgrade. (The IBM PCjr
cannot participate in a PC
Network.)

Any PC that functions as a re-
source server on the network must
have a fixed disk, and therefore

must be either a PC with Expan-
sion Unit, PC XT, or Personal
Computer AT. The network sup-
ports a Remote Program Load
(RPL) feature that allows diskless
PCs to exist as workstations on
the network, as long as at least
one file server is present on the
network.



Number of Nodes and Distances
As announced, the IBM PC Net-
work supports a maximum of 72
nodes within a 1000-foot radius of
the Network Translator Unit. (A
node is network terminology for
an intelligent device, normally a
computer, attached to the network).
The Network Translator Unit is
described in the IBM literature as
a low-cost single channel unit that
is required for each network.

The IBM PC Network design
is based on Sytek broadband tech-
nology, and Sytek has indicated
there is a very high level of compat-
ibility between the two. IBM Net-
work literature mentions several
times that the Network may be fur-
ther expanded through the use of an
OEM broadband network that uses
standard broadband components.

Any node may be located up to
200 feet from the IBM Network
Translator Unit through the use of
standard 75-ohm coax cable. The
maximum radius of 1000 feet re-
quires the use of special IBM PC
Network Cable Kits to extend the
capabilities of the IBM Network
Translator Unit. These cabling
components also are used to in-
crease the maximum number of
attached nodes from 8 to 72. The
IBM literature mentions a 256
node maximum for the IBM Net-
work Translator Unit.

Use of OEM components al-
lows the network to be expanded
to 1000 nodes connected within a
five-kilometer (3 + mile) radius
of the OEM network translator
unit. Sytek network literature in-
cludes case studies of operational
3000 + node networks spread
much farther than 5 miles.

Remember in all discussions of
the network radius, the measure-
ment is as the crow flies, not nec-
essarily as the coax runs. So the
standard 200-foot radius can get
eaten up rather quickly. If offices
to be networked are not immedi-
ately adjacent to the translator
unit, extender kits most likely will
be necessary.

PC Network Adapter

Not only does it provide the phys-
ical link to the PC Network, but
more importantly it provides the
network intelligence.

The heart of the IBM PC Net-
work is the IBM PC Network
Adapter, a special expansion card
required to connect a personal
computer to the PC Network. The
PC Network Adapter requires one
long expansion bus slot and must
be located in the main System
Unit, not an Expansion Unit. (As
mentioned earlier, this adapter
does not work in the PCjr.) Each
PC may have a maximum of two
PC Network Adapters installed.

I would venture to say
it (PC Network Adapter)
has more on-board

horsepower than most
of the PCs it is
designed to plug into.

The IBM PC Network Adapter
provides network interface ser-
vices up through and including
the “‘session layer™ as defined in
the ISO Reference Model. (An
explanation of the ISO Reference
Model, a widely accepted interna-
tional standard for “‘layered” de-

sign of computer-based networks,
is beyond the scope of this article).
This isaccomplished by a rather
high level of intelligence provid-
ed by the combination of the
adapter’s hardware and its on-board
NETBIOS (NETwork Basic Input/
Output System) ROM.

By implementing the network
connection from the lower ISO
layers up through the session layer,
the PC Network Adapter offers
ahighlevel of network connectivity,
yet does not adversely affect the
operating-system-dependent, ISO-
defined presentation layer, which
is the next layer above the session
layer. This network implementa-
tion allows for the easiest link
between a diverse number of work-
station operating systems. Also, the
PC’s hardware and software are
freed of both the overhead and re-
sponsibilities of implementing the
network connection. This greatly
reduces the PC system hardware
and software requirements directly
related to the network. Finally,
this design gives PC-resident appli-
cations software an almost trans-
parent level of interface to the
PC Network.

The PC Network Adapter has
an on-board 6MHz Intel 80188
processor, 6MHz Intel 82586
Communications Controller,
14MHz Sytek Serial Interface
Controller, 32K x 8 Network Pro-
tocol ROM, 16K x 8 Network
RAM, 32K x 8 Node ID PROM,
PC Interface Controller, 8K x 8
NETBIOS ROM, and an RF
Modem. (You could say it is a full
card.) Although it is a dedicated
function subsystem, I would ven-
ture to say it has more on-board
horsepower than most of the PCs
it is designed to plug into.



PC Network Translator Unit
As mentioned earlier, each PC
Network requires one Network
Translator Unit. In broadband
network terminology, the IBM PC
Network Translator Unit acts as a
headend unit, which translates
and balances the send and receive
channels of the network stations.
This translating and balancing is
necessary for proper broadband
network operation.

One thing worth mentioning
about the IBM PC Network
Translator Unit is a statement
made by IBM in the announce-
ment literature. This statement is
as much related to the PC Net-
work Adapter as it is to the Net-
work Translator Unit. I will quote
it directly and you, too, can let

your mind wander into the blue sky:

The spectral purity and
signal quality of the
translator does not support
cable amplifiers, multiple
channels or video. Note,
however, that this is not a
statement of the IBM PC
Network Adapter which
does permit active networks
with multiple channels
and video.

PC Network Program

Let’s move on to the IBM PC
Network software implementa-
tion. Software is what provides the
user-apparent flavor of the actual
network. The physical network
determines the speed and data
integrity of the network implemen-
tation, and the network software
features establish the network’s
usability and productivity.

Most operating systems should
be able to access the network capa-
bilities in much the same way and
as easily as they handle other input/
output devices. This will greatly
simplify the actual implementa-
tion of the network link.

If a programmer can successfully
utilize the PC system’s local disk
storage, the task of using the net-
work link should prove to be no
more complicated.

7]:e IBM PC
Network appears to be
a very appealing
product.

To reduce the effort and time
required in implementing some of
the more generic and appealing
features of a newly installed
network, IBM has developed the
IBM PC Network Program, li-
censed on a per-PC basis.

The IBM PC Network Program
provides three levels of support to
the PC user. These include, and I
quote: “‘a full screen menu-oriented
operator interface using function
keys, help screens and non-tech-
nical vocabulary; a DOS-like
command line interface for faster
operation and batch file processing;
and a program interface with low-
level sharing control and network
status for application developers.’

Also provided as a part of the
PC Network Program are file/
print server drivers that can run
in the background on a PC. As
mentioned earlier, the server com-
puter must have a hard disk and
also must have a minimum of
256KB of memory.

Any computer that wishes to
use the services of a network-
resident file/print server directly
will need to have the PC Network
Program ‘“‘redirector’” module.
This module redirects all local file
I/0 and print I/O requests over
the network to the server. This
makes the remote system’s re-
sources appear local to the redirected
computer. Any PC wishing to use
the redirection feature of the IBM
PC Network Program must have
aminimum of 128KB of memory and
one double-sided diskette drive.

Multiple file/print servers may
be active on a network. The file/
print servers run in the back-
ground on the host PC system,
allowing the PC to run user appli-
cations simultaneously with the
server operation. This means that
a server computer may be used as
if it were not operating as a net-
work server.

One feature of the IBM-supplied
print server is the ability to share
up to three IBM-compatible print
devices on the network. The print
queue may contain up to 100 print
files concurrently. The server’s
operator can examine and modify
the print queue and control the
operation of the related print de-
vices. Remote users of the print
server also may use special func-
tions to examine the status of their
print files in the print queue.

The IBM PC Network Program
also allows stand-alone single-
session versions of the print/
file server. This feature permits
individual users to share files,
but it does not run in the back-
ground and does not allow con-
current operation of any other
user application.




Additionally, the IBM PC
Network Program provides two
different modes of message transfer
between network users. One mode
uses the full-screen operator
interface and allows the user to
edit, send, receive, save, and re-
call messages. The other mode
allows the receipt of messages
directly to the screen, printer
or disk file, and permits sending
messages from the DOS com-
mand line.

DOS 3.10

The major changes to DOS in re-
lease 3.10 are for support of the
IBM PC Network. New features
include multitasking and file shar-
ing support. Multitasking allows
your PC to run more than one ap-
plication at a time. This permits a
network resource server to run
concurrently with other user ap-
plications on the same PC. The
file sharing features assist the sys-
tem designer in ensuring the data
integrity of a data file that is being
accessed by more than one user
application at a time.

Summary of PC Network

As announced, the IBM PC Net-
work appears to be a very appeal-
ing product. The broadband
technology provides a very flexi-
ble network design medium
which allows the implementation
of networks ranging in sizes from
3 to 1000 nodes. These nodes may
physically be located anywhere
within an eight-mile circle. The
smaller networks are designed to
be user-installable. All network
components for up to a 72-node
network, including cabling, are

available preassembled from
IBM. Installation amounts to no
more than unpacking, locating
and cabling the network compo-
nents together. After some initial
testing, the network should be
ready to go.

As mentioned by IBM in its
network announcement literature,
the IBM PC Network may be ex-
panded further through the use of
third-party OEM broadband net-
work products. Several third-
party PC product suppliers have
announced support of the IBM PC
Network.

With the ability to expand the
backbone network cable system
using Sytek components (there
are Sytek-based networks in-
stalled and running with 3000 +
nodes), and with the seemingly
endless supply of third-party
equipment becoming PC Network-
compatible, networking choices
are becoming unlimited.

One additional major advan-
tage of the IBM (Sytek) system is
its complete lack of dependence
on a network ““host’” system. The
network is made up totally of
“peer”’ nodes without depen-
dence on any one node for net-
work control. The way this is
done is highly technical, rather
ingenious and beyond the scope of
this article.

Network Cabling

I was at first skeptical of the pure
coax-based network scheme, but
for all the wrong reasons. At first,
coax is more expensive per foot
than twisted pair, and coax instal-
lation is more technically de-
manding than the old twisted pair.
However, the percentage of in-
stalled base of twisted pairs will
decline rapidly in the near future.

I say this based on the assumption
that an ever-increasing amount of
all forms of data—digital, visual
and audio — will flow into and
out of the average business office.
This will require a multitude of
baseband carrier circuits, either
forever-multiplying, multiple
twisted pairs, or (more effec-
tively) a single broadband circuit
based on common coax. If you
doubt my theory, ask for a tour of
your company’s current PBX
system.

Also, the major cost involved in
installing any cabling system is
not the cost of the cable per foot.
The greatest costs are the salaries
of construction personnel and the
physical requirements of the in-
stallation in order to meet local
fire codes. Both of these factors
vary from location to location.

Building Your Own PC Network
By using off-the-shelf IBM PC
Network components, it will be
quite possible to build a three-
station network with laser printer
(from a third party) output for un-
der $20,000. By using IBM’s pre-
assembled cable kits, the system
is user-installable. Also, use of
the IBM PC Network Program
file/print server software elimi-
nates the need for any special pro-
gramming effort.

The nice thing about the PC
Network is that it may be ex-
panded to include 1000 (perhaps
more) nodes, plus carry voice and
video over many miles of net-
work. It truly is mind-boggling.



The IBM
Personal
Computer
Network
(Part 1)

John Warnock
IBM Corporation

(Editor’s note: This is the first
part of an article about the IBM
Personal Computer Network, pro-
viding an overview of the hard-
ware and a description of the
network architecture. Part 2, to be
published next month, covers the
IBM Personal Computer Network
Program. This article is adapted
from the IBM Personal Computer
Seminar Proceedings.)

The IBM PC Network is a
low-cost, broadband local area
network designed for the IBM
Personal Computer family. Its ad-
vanced technology provides a
highly reliable, low-maintenance
network using standard cable tele-
vision (CATV) coaxial cable and
connection hardware.

Networking Fundamentals
Broadband networks differ in a
number of ways from the more
familiar baseband networks. In a
baseband network, the data is
directly modulated on the cable
using all of its bandwidth. Ina
broadband network, the data is
modulated on a carrier frequency
that uses only a small portion of
the cable bandwidth. This makes
other channels on the cable avail-
able for other uses, for example
audio and video signals.

The IBM PC Network uses fre-
quency modulation (FM). FM is
immune to most noise, whereas
amplitude modulation (AM), an-
other method of signal transmis-
sion, is susceptible to noise. Just
as lightning has little effect on an
FM radio, noise has little effect
on FM data. Once a carrier signal
is available to the receiver, noise
has very little effect, because the
information is encoded into a
frequency, not an amplitude.

Each personal computer (node)
in the network has a Network
Adapter card that handles communi-
cations. Each card follows the rules
of Carrier Sense Multiple Access/
Collision Detect (CSMA/CD) pro-
tocol to avoid chaos and confusion.

In the CSMA/CD protocol,
Carrier Sense means that each
IBM PC Network Adapter contin-
uously monitors traffic on the
data channel. Multiple Access
means that any network adapter
can begin transmitting when there
is a pause on the channel. If only

one network adapter begins trans-
mitting during a pause, it gains
control of the channel and trans-
mits its message without interrup-
tion. If two or more network
adapters begin transmitting dur-
ing the same pause, their signals
collide. Collision Detection
means that the receivers detect the
collision of their signals. Using a
random backoff-and-retry algo-
rithm, each adapter will attempt
are-transmission at a later time.

The CSMA/CD protocol can
be supported by baseband and
broadband networks. The two
kinds of networks support the
CSMA/CD protocol in two differ-
ent ways.

On baseband networks, the
signal delivered to the receiver is
affected by the distance from the
transmitter. The greater the dis-
tance, the weaker the signal. In
order to detect collisions, the re-
ceiver must be able to detect a



small signal from a distant trans-
mitter in the presence of a large
signal from a close transmitter.

On a broadband network, in
order to detect a collision, the dif-
ference in signal strength between
any two transmitters must be kept
small at the receiver. This require-
ment led to the development of
balanced networks. A balanced
network is a network in which the
signal strength from any transmit-
ter to any receiver is the same.

A balanced network is designed
in two parts. One part is designed
so that the signal strength from
any transmitter to one centrally
located receiver is the same. A
second part is designed so that the
signal strength from a centrally
located transmitter to each re-
ceiver is the same. The central lo-
cation is called the head end. The
device that moves the data from
the centrally located receiver to
the centrally located transmitter is
called a translator.

Since broadband networks
have unused cable bandwidth, the
two networks actually can be on
the same cable at different fre-
quencies. In this case, and in the
case of the IBM PC Network, the
translator “‘translates™ and amp-
lifies the signal received at the
centrally located receiver (the
adapter’s transmit frequency) to
the frequency of the centrally lo-
cated transmitter (the adapter’s
receiver frequency).

In any network there must
be some connection between the
hardware (wires, signals, trans-
mitters, receivers, frequencies)
and the software (programs, mes-
sages, information, status). Many
networks use a layered approach
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Figure 1. Protocol Layers

in which each layer performs
translation between the preceding
and following layers as well as
error detection. Moving the in-
formation between the network
(hardware) and the application
(software) requires several layers
of protocol, as shown in Figure 1.

Each layer has its own specific
set of tasks. The physical and link
layers are performed by the hard-
ware; they insure a good connec-
tion and error-free transmission
between the various members of
the network.

The network layer prepares and
packages data to be sent with error
checking characters. It strips in-
coming messages of these char-
acters and checks for errors as data
is received.

The transport and session lay-
ers of the network are concerned
with finding and maintaining
communications with the right
partner in the network. The net-

work layer is responsible for data
routing. The session layer keeps
track of whom your personal
computer is talking with, and who
spoke last. This is important
because you could have several
sessions going on at the same
time. You could be talking with a
host computer while your payroll
program is transferring informa-
tion to the general ledger running
on another personal computer.

IBM PC Network Objectives

Several key objectives influenced

the overall design of the IBM PC

Network.

® The network should be open to
the industry, and key interfaces
should be published.

® The network should be
expandable.

® The network should require no
host of any type; a peer-to-peer
network is essential.



¢ Network firmware should con-
form to industry standards, if
possible, and be layered into
protocol layers.

e Network function should be
executed on the adapter card
and should off-load the Per-
sonal Computer from low-level
network interaction.

¢ All network function below
the adapter interface should be
implemented in read-only mem-
ory. This allows loading programs
remotely and requires no mem-
ory or diskettes in the IBM
Personal Computer.

A session layer adapter inter-
face was the design choice for
several reasons. The presentation
service layer is dependent on the
operating system and therefore
differs for various systems. The
session layer also is the best layer
for introducing the concept of
names instead of addresses.

IBM PC Network Concepts
Some concepts designed into the
IBM PC Network are:

* Peer Network. In a peer net-
work, each member is treated
equally on a first-come, first-
served basis. There is no ‘host’
concept as in telecommunica-
tion operations. There are no
required centralized facilities of
any type on the network other
than the hardware Translator
Unit. Peer nodes can be connect-
ed withareliable, point-to-point
connection called a virtual circuit.

e Name Service. A name can be
given to each member that is
physically connected to the net-
work. Names can be general,
such as ‘John’, instead of spe-
cialized names or numbers.
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If numbers were used, each
adapter would have one fixed
address on the network. By
using names, the IBM Personal
Computer Network Program
may add up to 16 names for var-
ious programs running in the
IBM Personal Computer. Each
name may have associated ses-
sions or commands which are
separate from other names.

An example of the use of
names is: the IBM PC Network
Program may be loaded into the
IBM Personal Computer. Once
this is done, devices or files
may be shared across the net-
work by name. If a file server
adds the name SERVER 1, a
number of users, (i.e., John,
Mary, Bill, ...) may add their
names to their IBM Personal
Computers and access the file
server. Once the original IBM
Personal Computer is turned
off, John, Mary and Bill may
move to any other IBM Personal
Computers on the network and
add their names; there is no
dependency on physical address-
ing and no required centralized
directory of names.

Names also may be clus-
tered into logical groups on the
network. If a number of users
add a group name, then a mes-
sage sent to that group may be
received by all. An example
might be that a number of
people add a name such as
DEPTXYZ. Then any mes-
sages sent to DEPTXYZ may
be received by everyone with
that name. Names must be used
for both Session Services and
Datagram Services.

e Session Services. After the

names for each member are
specified, two of the members
may communicate with each

other in a mode called a ses-
sion. Sessions are similar to a
telecommunication-reliable,
point-to-point, two-way con-
nection. For the IBM PC Net-
work, a session also can be
referred to as a virtual circuit.
® Datagram Service. The IBM
PC Network supports messages
called datagrams. Datagram
services do not provide a reli-
able point-to-point connection.
The datagrams are sent only
once, and must be received im-
mediately. The most common
type is the broadcast datagram.

The adapter supports all net-
work and protocol functions to
assure that messages and data are
sent from one computer to
another on the network. It also
provides the mechanism for
returning command status to the
IBM Personal Computer follow-
ing command execution.

In conjunction with the IBM
Personal Computer Network
Program and DOS 3.10, these
hardware components allow con-
nected Personal Computers to share
files and printers and to pass pro-
grams, data and messages to other
Personal Computers in the net-
work. Figure 2 shows how the
components are connected in a
typical network.

IBM PC Network Hardware

Components

The IBM Personal Computer

Network has three basic hardware

components:

® The IBM PC Network Adapter,
which plugs into an expansion
slot in the Personal Computer
system unit




Figure 2. IBM PC Network Components

¢ The IBM PC Network Transla-
tor Unit, which provides the
network signal and frequency
translation

® The IBM PC Network Cable
Kits, which connect the Network
Adaptersto the Translator Unit

IBM PC Network

Translator Unit

The IBM PC Network Translator
Unit forms the center of the IBM
PC Network. Itis a single-channel
device that provides broadband
frequency translation from the re-
turn channel to the forward chan-
nel. The Translator Unit is supplied
with a separately packaged AC
power transformer that plugs

into a standard electrical outlet
and powers the unit.

The unit also is supplied with a
connector assembly for attaching
up to eight IBM Personal Com-
puter stations within a radius of
200 feet (cable segments pur-
chased separately). This assembly
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also has an expansion port for at-
taching the IBM PC Network Base
Expander Kit.

In conjunction with the IBM
PC Network Cable Kits, the
Translator Unit supports up to 72
stations within a 1000-foot radius.
With a custom cable installation
(not offered by IBM), the Transla-
tor Unit supports up to 256 sta-
tions within a 1000-foot radius.

IBM PC Network Adapter
The key to providing the network
connection is the IBM PC Net-
work Adapter card, which plugs
into one expansion slot of an IBM
Personal Computer, IBM Per-
sonal Computer XT, IBM Porta-
ble Personal Computer or IBM
Personal Computer AT. (The PC
Network Adapter is not supported
on the IBM PCjr or the IBM Per-
sonal Computer Expansion Unit.)
Each IBM Personal Computer
in the network requires its own
PC Network Adapter card. Each
card is supplied with a three-
meter attachment cable. This ca-

ble can be connected directly—or
with up to 200 feet of additional
cable—to the IBM PC Network
Translator Unit or to an IBM PC
Network Short, Medium or Long
Distance Kit.

With the adapter installed in an
IBM Personal Computer, a user
has the ability to communicate and
share resources with any other node
on the network.

The adapter card has its own in-
telligence. It contains an Intel
80188 microprocessor; an Intel
82586 Local Area Network
(LAN) controller; a single fre-
quency RF modem; two VLSI
gate arrays; 40KB of Read-Only
Memory (ROM) and 16KB of
Random Access Memory (RAM).
These components allow the
adapter to perform all networking
functions, including protocol pro-
cessing through the session layer,
and free the IBM Personal Com-
puter from having to perform
these functions.

The PC Network Adapter card
features:

* Fixed-frequency assignment for
midsplit broadband

* Extensive self-test and diagnos-
tic capabilities

* An on-card auxiliary processor

* Session layer protocol support

® A unique 48-bit network
identifier

* Direct memory access data
transfer

* Station bootstrap across net-
work support

The IBM PC Network Adapter
supports the five layers of data
transfer protocols shown in Fig-
ure 1. Each layer comprises one
or more protocol services, and
each layer communicates only
with the layer immediately above
or below it. This structure allows
a modular design of the protocols.



The physical layer is imple-
mented using the RF modem on
the adapter and the interface logic
to the Intel 82586 Communica-
tions Controller.

The link layer is implemented
primarily in hardware by using
the Intel 82586. _

The other three layers (net-
work, transport and session) are
implemented using the Intel 80188
processor and ROMs on the
adapter. Also, the layers provide a
reliable virtual connection ser-
vice, a name support facility and a
low-overhead datagram service.

IBM PC Network Cable Kits
The IBM PC Network Cable Kits
are designed to extend the func-
tional capabilities of the IBM PC
Network Translator Unit. These
cable kits can be used to increase
the maximum number of attached
stations from eight to 72, and to
increase the maximum distance of
coverage from a radius of 200 feet
to a radius of 1000 feet.

The product offering includes
a Base Expander, three Distance
Kits and four cable segments, which
are preassembled from standard
CATV components. All products
are designed with industry-standard
‘F’ connectors for ease of installa-
tion. The cable kits include all com-
ponents and cable segments required
for end-to-end connection.
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The network cabling compo-

nents are:

The IBM PC Network Base Ex-
pander Kit. This unit is required
to expand the IBM PC Network
to more than eight stations or
more than 200 feet. It is a pre-
requisite for the attachment of
the Short, Medium or Long
Distance Kits described below.
The Base Expander Kit can sup-
port up to eight Short, Medium
or Long Distance Kits in any
combination.

The IBM PC Network Short
Distance Kit. The Short Dis-
tance Kit attaches directly to the
Base Expander Kit and allows
up to eight stations to connect to
the network within a 200-foot
radius of the Short Distance Kit.
The IBM PC Network Medium
Distance Kit. The Medium Dis-
tance Kit, with two 200-foot
cables, attaches to the Base
Expander Kit. It allows up to
eight stations to connect to the
network, within a 200-foot ra-
dius from the Medium Distance
Kit, for up to a maximum of
600 feet from the Network
Translator Unit.

The IBM PC Network Long
Distance Kit. The Long Dis-
tance Kit, with four 200-foot
cables, attaches to the Base Ex-
pander Kit. It allows up to eight
stations to connect to the net-
work, within a 200-foot radius
from the Long Distance Kit, for
up to a maximum of 1000 feet
from the Network Translator Unit.

The network cabling segments
come in four lengths: 25 feet, 50
feet, 100 feet and 200 feet. These
cabling segments can be used in
the following ways:

» To attach a Network Adapter
to the Network Translator Unit
connector assembly at a dis-
tance of up to 200 feet.

* To attach the Medium or
Long Distance Kit to the Base
Expander Kit at the specified
distance.

* To attach a Network Adapter to
a Short, Medium or Long Dis-
tance Kit at a distance of up to
200 feet.

You may also provide or sub-
contract from CATV vendors
your own wiring and frequency
translation. On this basis, you
may increase the distance and
number of personal computers
supported. With a commercial
translator you may support a net-
work of 1,000 personal computers
for a radius of 5,000 meters, and
provide video and multiple chan-
nel capabilities too.

Network Basic Input/Output
System (NETBIOS)

The IBM PC Network Adapter
contains the Network Basic Input/
Output System (NETBIOS) in its
read-only memory. The NETBIOS
is a software interface between
the adapter and IBM Personal




Computer programs. The NETBIOS
places the unique features of a local
area network into a standard format.
The NETBIOS functions and
interfaces provide the basis for all
program control of the network.

They are layered into five levels

of protocol (described earlier),

and are derived from contingency
work in international standards.

The highest layer of support on

the IBM PC Network Adapter is

commonly called the “session” layer.

The NETBIOS includes four
major groups of functions acces-
sible by interrupt X‘5C: The four
groups are:

e Session control, to create a ses-
sion and interchange informa-
tion with another user (name)
on the network

¢ Datagram functions, to send
and receive one-to-one or
broadcast datagrams

e Name control, to define multi-
ple users within a node

» Network adapter status and
control

The significance of these high-
level interfaces in NETBIOS is:

» They offer an interface for cod-
ing network programs condu-
cive to programmer productivity.

* They permit network applica-
tion programs to be smaller and
use less storage.

¢ They make it possible for
multiple operating systems and
application programs from any
source to use the network with
consistent protocol.
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* They execute on the adapter
card, and thus free the system
processor for execution of ap-
plication code.

An important feature of the
NETBIOS is the concept of user-
assignable names. There can be
multiple names associated with
each adapter card, and the names
are globally known on the net-
work. This makes it easier to dy-
namically configure the network
under operator or application con-
trol. The NETBIOS supports up
to 32 concurrent full-duplex ses-
sions on each adapter card.

The NETBIOS on the adapter
presents a high-level interface to
the programmer, eliminating the
need to know network protocol
details. This high-level interface
improves system performance by
off-loading network programs
onto the adapter. Also, this off-
loading feature saves memory be-
cause the network programs are in
the adapter’s memory and not in
the personal computer’s memory.

Network security is not built
into the NETBIOS. Instead, it is
the responsibility of the operating
system or application program to
make certain that data or devices
are secure on the network.

Programming the IBM PC
Network Adapter

The following section outlines
basic concepts of how to program
your adapter using the NETBIOS
and its interface to the IBM Per-
sonal Computer. Although the
network is composed of many
layers, the NETBIOS presents a
consistent interface to the IBM
Personal Computer operating sys-
tem and should always be used.

Data Transfer

Two basic types of data transfer
are supported. Data transfer un-
der session support makes sure
that a message is received. If the
line to another system drops or is
lost, the NETBIOS returns an
error code.

Data transferred using data-
gram support goes directly to the
link layer. This type of transfer
does not contain the features
found in the session layer.

Name Support

You must communicate on the
network by using names. Each
adapter can hold up to 16 names
and one permanent node name.
Each has a length of 16 charac-
ters, and all 16 characters are
always used in a name.

Using the Network

In order to communicate on

the network, a few simple steps

are required.

1. Add your name to the table of
names on the adapter. This is
the name that you are known by
on the network.

2. Establish a session with
another name on the network.
This gives you a logical con-
nection with another name.
The other name can be in your
name table or in a name table
of another adapter.

3. Send and receive messages
using that session.



Network Control Block
Commands

The Network Control Block
(NCB) is used to issue commands
to the adapter from the IBM Per-
sonal Computer memory. The
command block is invoked by in-
terrupting the adapter and point-
ing to the command block. When
the command completes, the IBM
Personal Computer is interrupted
and status is returned. Data trans-
fer from the IBM Personal Com-
puter to the adapter is primarily
via direct memory access.

NCB commands control an
adapter on the network. The
commands are divided into four
categories:
® General
¢ Name support
* Session support
¢ Datagram support

Within each category, the
commands are further divided
into wait and no-wait options. The
wait option means that when you
issue the command, the processor
waits until the command is com-
pleted before returning to the next
instruction. The no-wait option
means that the processor returns
immediately after issuing the
command and is interrupted at the
post address when the command
is completed.

Name Support Commands
Name support commands allow
your IBM Personal Computer to
be known by a name on the net-
work. The commands are Add
Name, Add Group Name, and
Delete Name. A name can be a
unique name or a group name on
the network. For Add Name, the
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adapter checks to see if a name is
unique, and returns an error if
anyone else is using the name you
want to add. When using Add
Group Name, the same name can
be added by many adapters on
the network.

The adapter can have up to 16
names in the local name table. A
permanent node name is always
present; it consists of ten bytes of
binary zero followed by the unique
adapter unit ID number. This per-
manent node name also is unique
on the network.

Session Support Commands
Session support commands allow
you to establish a logical connec-
tion (session) on the network,
send and receive messages, end
sessions, and read session status.
More than one command can be
outstanding because the connec-
tion is in a two-way simultaneous
transmission mode.

Sessions are established
between any two names on the
network. These names can be on
your adapter or any other adapter.
Names are used to establish ses-
sions, but after the sessions are
established, a one-byte number is
used to refer to each session. A
maximum of 32 sessions is al-
lowed. The same name pair can
be used to establish more than
one session.

Session support gives you reli-
able data transfer and receipt of a
message. Messages can range from
0t0 65,535 characters in length.

Datagram Support Commands
Datagram support commands
allow you to send a message to a
name, a group name, or to broad-
cast a message to everyone. These
commands also allow you to re-
ceive a datagram message from a

name, a group name, or from any-
one on the network. Datagram
support differs from session sup-
port in several ways. The message
is never acknowledged by the re-
ceiver’s adapter, so it is up to the
sender and receiver to agree on
their own network protocols.
Messages can range from O to 512
bytes in length.

Datagrams are smaller than
session SENDs, and require ad-
ditional protocol interaction for
reliable data transmissions. For
reliable transmissions, session
SENDs always should be used.

Remote Program Load

(RPL) Feature

The NETBIOS on the IBM PC
Network Adapter provides the
capability to boot a computer from
the IBM PC Network. The IBM
PC Network NETBIOS redirects
the initial diskette read requests to
the network if there are no other
drives enabled and the RPL jumper
on the adapter is removed. The boot
request goes to a special IBM name on
the network called IBMNETBOOT.
The IBMNETBOOT name must be
active, and it must handle the boot
request from remote IBM Personal
Computers. This function does not
depend on the operating system and
can operate with any system that
uses diskette I/O during bootstrap.
The main restriction is that the
operating system must use Inter-
rupt 13 requests, and not try to use
the diskette hardware directly.




Performance Considerations
There are a number of steps that
may be taken to optimize the per-
formance of each adapter. The
major consideration when using
the adapter should be to send data
in as large a block as possible.
This reduces network overhead
and maximizes throughput. Data
also should be sent using sessions,
since this allows reliable data
transfer and maximum perfor-
mance. Issuing multiple receive
requests also is helpful in some
environments, since it allows
overlap of network activity and
local I/O activity on the IBM Per-
sonal Computer.
In a single point-to-point ses-
sion, multiple sends of large data
blocks on one adapter and multi-
ple receives on the other end will
maximize throughput. Using the
reset command to configure the
adapter to the smallest number of
sessions and outstanding com-
mands also is worthwhile, since
the memory on the adapter
is limited.
After space is set aside for ses-
sion entries and command blocks,
the remainder is used for buffers.
The packet transmitted on the net-
work is equal to or less than the
size of the transmission buffer.
Therefore, the fewer configured
sessions, the larger the packet
transmitted on the network.
In order to take advantage of
the PC Network Adapter features:
* Use session support, not data-
gram support
* Send data in large blocks when-
ever possible

* Issue multiple commands

* Overlap network requests with
other Personal Computer I/0

» Configure the adapter to only
the number of sessions and
commands you need
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The IBM PC Network Techni-
cal Reference manual contains
further information about the
meaning of each command. It
also contains pseudo code that de-
scribes the network action when
each command is issued; the
NETBIOS assembly listing; and
the packet formats on the net-
work. The manual includes two
sample programs to help you get
started using the adapter.

* ok 3k

This article continues next month
with a description of the IBM Per-
sonal Computer Network Program.



TopView

Michael Engelberg
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TopView provides a multitasking
and windowing environment for
software applications that run on
an IBM Personal Computer AT,
IBM Portable Personal Computer,
IBM Personal Computer XT or
IBM Personal Computer.
TopView lets you run more than
one program at the same time,
and view screens from more than
one program on your display de-
vice. TopView also lets you trans-
fer data between the programs you
are running.

In the TopView environment,
you can run different applications,
or you may choose to run multiple
copies of certain programs.
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TopView lets you switch between
applications, so that you can work
within one application while oth-
ers are running.

All of TopView’s facilities are
available to applications that are
specifically designed to run with
TopView, i.e., programmed using
the TopView applications pro-
gramming interface. In general,
you can take advantage of only a
subset of TopView facilities when
running existing applications. At
a minimum, the facility of switch-
ing from one application to an-
other is supported for existing
applications.

TopView comes with an on-line
tutorial that teaches you how to
use it. In addition, a series of on-
line Help screens offers additional
assistance.

TopView requires DOS 2.00,
2.10, 3.00 or 3.10.

TopView Operating
Environment and
Programmer’s ToolKit
TopView consists of two separately
priced products. The first is the
TopView operating environment
itself. The second is the TopView
Programmer’s ToolKit, contain-
ing the system interfaces and pro-
gramming tools for developing
applications that will take full ad-
vantage of TopView features.
This article has three parts. Part
1, which runs this month, is about
the TopView operating environ-
ment (hereafter called TopView).
Part 2 features the TopView Pro-
grammer’s ToolKit. Part 3 covers
writing TopView-compatible
applications.

Productivity Enhancements

TopView enhances your produc-

tivity by:

¢ Letting you control the flow of
work you give your Personal
Computer

® Making interruptions easier to
handle

* Eliminating the need to end
one application before starting
another

® Producing more total work in a
period of time by running over-
lapped applications




Major Features of
TopView

Major features of TopView are:

* Window-Oriented: A window is
a rectangular area that an appli-
cation uses on the display
screen. A window can oc-
cupy the entire screen or
a portion of the screen as
small as a single character.
Therefore the screen can dis-
play several application win-
dows at the same time.

Most existing application
programs that run in the
TopView environment were de-

signed to run as stand-alone
programs rather than as part of
a multitasking environment.
Therefore most existing appli-
cations have a single window
that covers the entire screen.
However, if an application fol-
lows certain guidelines for be-
havior, and it does not write
directly to the video buffer, then
TopView can perform window-
ing operations such as moving
and sizing (described later).

® Menu-Driven: A menu is a list
of items, contained in a win-
dow, from which you can make
selections. TopView uses pop-
up menus that provide access to
all TopView functions. After a
menu pops up on the screen,
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you can select from the menu
with the help of a pointing de-
vice such as the keyboard or a
mouse. After you make your
selection, the pop-up menu
disappears.

Most pop-up menus are un-
der user control—you decide
whether to make a menu ap-
pear. Some pop-up menus are
controlled by TopView, and ap-
pear when TopView needs addi-
tional information or wants to
pass information on to you.

When a pop-up menu appears,
its window occupies only a por-
tion of the screen, temporarily
overlaying, but not destroying,
the previous contents of that
portion of the screen. When a
pop-up menu disappears, the
previous contents, which had
been overlaid by the pop-up
window, once again appear.
Multitasking: In the TopView
environment, under the control
of a single user, several applica-
tion programs can run at the
same time. TopView accom-
plishes this using a technique
known as time slicing. With
time slicing, TopView switches
rapidly from one program to an-
other so that it seems as if each
program is running in the com-
puter by itself.

To permit multitasking while
letting you interact with the
computer, TopView uses the
concept of a foreground and a
background.

At any given time, only one
application program is running
in the foreground. The fore-
ground program is the only one
that you can interact with.
Within the window of the fore-
ground application you can do
things such as entering data,
selecting items, windowing
and editing.

One or more additional pro-
grams may be executing simul-
taneously in the background.
However, you cannot interact
with background applications.

In the TopView environment
you can manage as many appli-
cation programs as will fit in
your computer’s memory.

The windows of all applica-
tions that are running concur-
rently are updated as directed
by the applications, even when
the applications are running in
the background.

You can switch between
foreground and background ap-
plications by either making se-
lections from a pop-up menu or
quickly pressing the keyboard
or mouse buttons twice to cycle
from one application to the next.

The window of the fore-
ground application has a double-
line border. The windows of all
background applications (unless
hidden or suspended) have
single-line borders. However,
when an application uses the
full screen, its border does not
appear.

Windows can overlay other
windows without destroying the
contents of the overlaid windows.

Note: Some existing
software applications
cannot run in the
background.

DOS Services: Many Disk
Operating System (DOS) com-
mands can be executed within
TopView by selecting the DOS
Services program.

DOS Services uses multiple
pop-up menus from which you
can select and perform the more
frequently used DOS commands:



Copy, Print, Type, Rename and
Erase. With DOS Services you
also can list directories or por-
tions of directories, and sort
them by name, extension, size
and date/time.

Because you can perform the
DOS commands supported un-
der DOS Services without exit-
ing TopView, the other programs
you have started can continue to
run in the background.

DOS Services also provides
a way to perform additional
DOS commands. By selecting
the DOS Services Other option,
you can specify DOS commands
other than those listed above.
Some of the additional com-
mands are called “‘external™
commands, and they require ac-
cess to the DOS command files.

The complete list of DOS
functions that TopView can per-
form is shown in Table 1. To use
the external commands (those
marked with an asterisk), you
should use the DOS PATH com-
mand to specify the location of
the DOS command files before
you start TopView.

Table 1. DOS Commands That TopView
Can Perform

*COMP ERASE TIME
COPY *FIND *IREE
DATE MKDIR FYPE
DIR PRINT VER

*DISKCOMP RENAME VOL

*DISKCOPY *SYS

TopView Terminology

Here is some terminology

associated with TopView:

® Cursor: The cursor is the blink-
ing underscore character that ap-
pears inside the window of the
foreground application. The cur-
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sor usually marks the location
where you enter information.

® Pointer: The pointer is the solid
square character used by TopView
itself. (In graphics mode, dis-
cussed later, the pointer is an
arrow.) You use the pointer to
perform TopView functions
such as selecting from a pop-up
menu, moving and sizing win-
dows, and marking information
to be transferred.

® Pointing Device: A pointing de-
vice is any device that can be
used to control the pointer on
the screen. All pointing devices
in TopView are interrupt-driven;
they require interrupt handlers
to tell the system what they are
doing. TopView handles point-
ing device interrupts using pro-
grams called pointing device
drivers. In addition to handling
interrupts, each pointing device
driver also translates the unique
characteristics of its pointing
device into a standard format
usable by TopView.

TopView provides pointing
device drivers for the keyboard
and for the customer-supplied
mice listed under the topic
“Mouse’ below.

You may want to use other
types of pointing devices, such
as a graphics tablet, touch-
sensitive display, joystick, track
ball, touch pad, or cursor key-
pad. Perhaps you may want to
design your own pointing de-
vice. You can use any pointing
device as long as a TopView-
compatible pointing device
driver program exists for the de-
vice. You may write a pointing
device driver program using the
guidelines in the TopView Pro-
grammer’s ToolKit reference
manual.

When you initially set up
your TopView system, you tell
TopView which pointing device
you are using. You can then use
only that pointing device. If you
have a mouse, you cannot use
the arrow keys on the keyboard
to move the pointer; however,
you can still use the arrow keys
to move the cursor (if one ex-
ists), and you can use other key-
board keys to enter data.

To change from one pointing
device to another, you will have
to set up your TopView system
again.

® Mouse: A mouse is a pointing
device that controls movement
of the pointer. Moving the mouse
on a flat surface such as a desk
will move the pointer in the
same direction on the screen.
You can move the mouse, and
therefore the pointer, in any di-
rection.

TopView supports four spe-
cific customer-supplied mice:
—Microsoft Mouse for IBM

Personal Computers™

(Parallel Interface),

part number 037-099
—Microsoft Mouse for IBM

Personal Computers™

(Serial Interface),

part number 039-099
—PC Mouse by Mouse Sys-

tems,™ Inc., part number

900120-214 (serial interface)
—Visi On Mouse by VisiCorp,™

Inc., part number 69910-1011

(serial interface)

IBM has tested the use of these
devices with TopView functions
as of the date of announcement of
TopView. However, IBM does not
endorse or recommend one non-
IBM product over another, and
does not warrant these devices in
any way.




The use of a mouse is optional.
The functions of the buttons on a
mouse also are available on the
keyboard by using the Ctrl, Home
(button 1), PgUp (button 2), Alt
(button 3), and cursor control keys.

TopView Menus

The first menu you see after the
welcome window is the Start-a-
Program Menu, referred to as the
Start Menu in this article.

The Start Menu lists the names
of application programs that you
have chosen to include in your
TopView environment. You con-
trol the choices that appear in this
menu (except that DOS Services
is already listed).

Topview places a solid square
in front of all program names that
you can select from the Start
Menu. (In all Topview menus, a
solid square appears in front of
the items you can select.)

You can start any program
listed in the Start Menu by select-
ing it with the pointer.

To add the name of a program
to the Start Menu, you select the
option called ““Add a Program to
Menu” Also, to delete the name
of a program from the Start Menu,
you select the option called ““De-
lete a Program from Menu’” The
Add Menu and the Delete Menu
will be discussed later.

The main TopView menu has
not yet appeared. You can see the
main menu at any time by press-
ing either the Alt key on the key-
board, buttons 1 and 2 together on
a two-button mouse, or button 3 on
a three-button mouse.

The main menu, called the
TopView Menu, allows you to se-
lect any of the TopView functions.
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The functions available in the

TopView Menu are:

® Scroll: You can use the Scroll
function to see the portion of the
application’s data that is outside
the window. Within certain ex-
isting applications, by invoking
Scroll and moving the pointer,
you can display any portion of
the application’s data that has
been written to the window.

* Window: You can do several
things to a window. When you
select the Window function, an-
other pop-up menu, called the
Window Menu, appears. Inside
the Window Menu are these
choices:

—Move: You can move a win-
dow to any convenient place
on the display screen.

—Size: You can increase or de-
crease the size of a window.
The normal size window for
an application is the full
screen, but the window can
be reduced to any usable size.

—Zoom: A window that has
been reduced in size can be
expanded to its full size by us-
ing the Zoom function.

—Unzoom: After you have
zoomed a window, you can
restore it to its reduced size
by using the Unzoom
function.

—Hide: You can remove a win-
dow from the screen by using
the Hide function. When you
hide a window, you do not
stop the processing being
done by the application. To
bring back the window you
have hidden, you must bring
up the main TopView Menu
and switch to the application
in the hidden wi