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PART 1

INTRODUCING
MINC






MINC, the Modular INstrument Computer, is a portable, ex-
pandable, and versatile system designed for performing compu-
tations, producing graphie displays, monitoring laboratory pro-
cesses, controlling experiments, and acquiring data.

MINC is a powerful tool for users at any level of computer expe-
rience. You do not need prior computer training to use MINC
productively. The books accompanying MINC explain and dem-
onstrate how to use MINC’s capabilities. If you have used a com-
puter before, you will appreciate MINC’s straightforward, logi-
cal adaptation to your applications.

The MINC system is compact and portable. MINC consists of
two physical parts: a terminal and a cart on wheels. The whole
system can conveniently be wheeled from lab to office to class-
room for different users and different applications.

When the system is being moved, the terminal rests on the low
shelf of the MINC cart. When the system is being used, the ter-
minal rests on a table or counter.

MINC does not require any special wiring or environment.
MINC can use either 12 amps at 115 volts ac or 6 amps at 230
volts ac. MINC operates under normal room conditions. (That is,
within a temperature range from 15° to 32°C and a relative
humidity range from 20 to 80 percent.)

CHAPTER 1
CAPABILITIES

PORTABILITY
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EXPANDABILITY

Configuring a MINC
System

MINC Configuration
Cards

The MINC system can be expanded by the addition of lab mod-
ules. The MINC chassis contains eight empty slots into which
you can put any valid combination of MINC lab modules. The
lab modules connect most analog and digital laboratory instru-
ments to MINC. The set of modules in the chassis determines
MINC’s capabilities.

The process of adding the lab modules necessary to perform the
data transfer and control operations is called system configura-
tion. The modules make the configuration process simple and re-
liable. The modules are keyed so that only electrically compati-
ble modules can be placed next to one another in the chassis to
form a valid configuration. The top panel of each module has a
diagram that represents the function of the module. These dia-
grams combine to form an overall picture of the system’s func-
tion as the modules are plugged into the chassis to configure the
system.

The diagrams on the top panels of the MINC modules are dupli-
cated on asetof cards called MINC configuration cards (see Fig-
ure 5). Each module is represented by a card, which carries a
diagram showing the function of the module and its permissible
relationships with other modules. You can use these configura-
tion cards to design configurations and to confirm viable in-
teraction among the modules selected for a configuration.

The edges of some playing cards contain the letter “N” or “Q”. If
two cards spell the word “NO,” then the modules corresponding
to the cards cannot be placed side by side in the chassis.

An example of a workable configuration that permits the collec-
tion of analog data under control of the clock module is shown by
the sequence of configuration cards in Figure 1.

0 a/xd N clock N
O \— O DMA DMA
—O-4~-0O
—O- -0 COUNTER
—O-+-0
CLK OV
Mo «—
{ « ST10UT St 1 “_{)
0000 st2«C
(L :
LIrr P

Figure 1. Valid Configuration Example 1



An example of a configuration that permits MINC both to col-
lect analog values and to send data to analog instruments under
control of the clock module is given by the sequence of configura-

tion cards in Figure 2.
0 a/d N d/a N clock N
e O DMA [ DMA DMA
—O-+-O H>—o0
—O-N4—-O ot —H>—0 COUNTER
——O-4~-0 H>—0
110! & < <
e S 10
PRPQ
( (¢
L °

Figure 2. Valid Configuration Example 2

An example of a configuration that allows you both to send data
to and to receive data from digital instruments is given by the
sequence of configuration cards in Figure 3.

digitalout

DMA

DATA
—oe WO
: 02 : STROBE loi ’
REPLY : : REPLY

DATA

E"O' STROBE

N digitalin N

DMA

r Y

ﬂl A

(0]

0]

Figure 3. Valid Configuration Example 3

d/a

—>—0
H>—0
ol D—C
—H>——-o0

N o]

DMA O
—O--
_()_\_
_O_\_

| ontL X8

y W 3

axd N
0 DMA
-0
-0
O

e i

— 0
— 0
— 0
— O

clock

. COUNTER

CLK OV

ST10UT

0

st1

st2

N

DMA

O

O

Figure 4. Invalid Configuration Example
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VERSATILITY

An example of an unworkable pairing is shown in Figure 4.

Observe that the letters spell “NO,” indicating that a digital-to-
analog (D/A) converter cannot be placed to the left of an analog-
to-digital (A/D) converter in the chassis.

A set of the MINC configuration cards is presented on pages 8
and 9. The set of cards is reproduced on heavy perforated paper
at the back of this book. These cards can be punched out and used
to design possible configurations. If that page has already been
punched out by another reader, you can copy the pages 8 and 9 to
obtain your own set of configuration cards.

MINC has a wide variety of uses. The standard system can be
used for:

Computations

Graphic displays

Communication with IEEE-standard instruments
Communication with RS-232 ASCII instruments
Data collection

Data storage

Data reduction

Data analysis

Data display

With the addition of 1ab modules, MINC can perform the follow-
ing tasks for analog and digital instruments:

Data transfer

Instrument control

Using the above capabilities, you can program applications,
like:

Laboratory automation

Process control

MINC is accompanied by a set of eight books. These books con-
tain tutorial, explanatory, and reference information. The tuto-



rial information teaches the use of the system. The explanatory
information describes the concepts necessary for the under-
standing of a particular feature of MINC and provides struc-
tured practice in the use of that feature. The reference informa-
tion allows you to quickly and conveniently locate information
on a specific topic.

You communicate with MINC in an interactive high-level pro-
gramming language called MINC BASIC that uses simple
statements and convenient mathematical notation. By means of
MINC BASIC, you can:

Perform calculations.

Combine a sequence of operations into a program, which
you can use over and over.

Conveniently change the program using the editing capa-
bility.

Create and maintain large collections of data values.
MINC BASIC is described in the following books:

Book 2: MINC Programming Fundamentals teaches the MINC
BASIC language and the use of the MINC system.

Book 3: MINC Programming Reference is an alphabetical refer-
ence book for the concepts and commands of MINC BASIC.

MINC’s terminal can produce graphic displays. You control the
presentation of data on the video screen with MINC’s graphic
routines, which allow you to do the following:

Display graphs as discrete points, points connected by
lines, or histograms (bar graphs).

Display two graphs simultaneously.
Move a graph continuously from right to left to observe the
time-variant nature of the graphed data (like a strip-chart

recorder).

Position a graph any place on the screen and change thesize
of the graph without affecting its shape.

CAPABILITIES

MINC BASIC

Graphics



INTRODUCTION TO MINC

Add special text features, such as underlining, boldface, or
flashing characters.

The MINC system can read the data to be displayed from your
laboratory instruments (with the lab module routines) or it can
compute new data internally. Thus, data can either be acquired
or produced under computer control.

The process by which you display data under computer control
is called graphic programming. Book 4: MINC Graphic Pro-
grammaing explains the concepts of graphic programming and
provides an alphabetical reference for the graphic routines.

Data Transfer and You control communication between MINC and the external in-
Instrument Control struments connected to it using the following devices:
e MINC’s IEEE bus interface, which connects instru-

ments that conform to IEEE standard 488-1975. The
MINC IEEE bus is included in every system.

MINC’s serial ASCII controller, which connects in-
struments that use serial transmission of ASCII char-
acters in RS-232 protocol. The MINC Serial ASCII
controller is included in every system.

MINC’s special lab modules, which connect a wide va-
riety of analog or digital instruments. MINC’s lab
modules are purchased as options.

Data Transfer MINC’s data transfer capability lets you con-
trol the transfer of information from instruments to MINC (in-
put) and from MINC to instruments (output).

You can collect data values and status information
from IEEE-compatible instruments or send data
values and control information to one or more such in-
struments using MINC’s IEEE bus interface.

You can collect ASCII character data and status
values from ASCII instruments using RS-232 protocol
or send character information to these instruments us-
ing MINC’s serial ASCII interfaces.

You can sample data values, accumulate data values
(signal averaging), and generate histograms of analog
input values using MINC’s optional analog-to-digital
converter.



e You can send data values to analog instruments using
MINC’s optional digital-to-analog converter.

e  You can send or receive digital values using MINC’s
optional digital input and output modules.

Instrument Control MINC’s instrument control capability
lets you synchronize data transfer processes with events in
MINC or in the lab environment. The sources of control informa-
tion can be internal to MINC or in the external instrument en-
vironment. The following capabilities are provided:

e You can control the transfer of information from one
IEEE-488 standard instrument to one or more other
such instruments.

®  You can schedule events (for example, starting input
transfers) to occur at certain times and can coordinate
schedules for different events (for example, stopping
one transfer and immediately starting another).

e  You can startor stop transfers based on control signals
from the instruments themselves. With the appropri-
ate sensors and instruments connected to lab modules,
you can monitor and control the environment in which
the instrument operates.

The process by which you transfer data and control information
to IEEE-compatible instruments is called IEEE bus program-
ming. Book 5: IEEE Bus Programming explains the concepts re-
quired for programming IEEE-488 standard instruments and
provides an alphabetical reference to the IEEE bus routines.

The process by which you transfer data values and control infor-
mation between MINC and laboratory instruments is called lab
module programming. Book 6: Lab Module Programming de-
scribes the concepts required for lab module programming and
provides an alphabetical reference to the lab module routines.

Book 7: Working with MINC Devices describes the physical and
electrical properties of MINC. This book helps you connect
MINC to laboratory instruments and identify problems result-
ing from faulty connections.

CAPABILITIES
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MINC consists of a terminal and a cart. The following sections
describe these components.

You communicate with MINC through its terminal. The ter-
minal consists of a video screen and a separate keyboard (Figure
6). You can position the keyboard next to the screen if you are
using it alone or you can place the keyboard some distance from
the sereen unit to allow several people to view the sereen simul-
taneously.

digiTal VTigs

Figure 6. The MINC Terminal

CHAPTER 2
COMPONENTS

MINC TERMINAL

11
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Graphic Routines

12

To tell MINC to perform calculations, collect data, or monitor
processes, you type commands on the keyboard of the terminal.
MINC displays each character you type on the terminal screen.

MINC does not interpret the command you are typing until you
signal that the command is complete by pressing the RETURN
key. Thus, if you make a typing mistake before you press the RE-
TURN key, you can correct the error. When you press the RE-
TURN key, MINC responds with text on the screen that either
acknowledges the command or indicates an error in the com-
mand. If the command is complete and correct, MINC per-
forms the actions requested and notifies you when the actions
have been completed.

A detailed drawing of the keyboard and some instructions on its
use are given in Chapter 3. More detailed instructions can be
found in Book 2: MINC Programmaing Fundamentals.

You can use the terminal to display graphs and specially format-
ted text. In the MINC system, the tools for graphic program-
ming are called the graphic routines. To display a set of discrete
points, you use the GRAPH routine. An example of a graph pro-
duced by this routine is shown in Figure 7.

1.2500
E*oo REREN R

6.2500
E-01

0.0000 /-
£+00

-6.2500
E-01

-1.2500]|
£400  §.0000EF00 500006701 1.0000E°0Z  1.5000£+02
CRAPH(, |, Y1(0))

- Y

Figure 7. Sample Graph

To display a set of rectangular bars, you use the BARGRAPH
routine. An example of a bargraph is shown in Figure 8.



_

9.98031 Bargraph
E-0t

7.4852!
E-01

4.9901 |
E-01 |

O | T | -

2.4991 |
E-01 |

0.00001
E+00 . 0000E+00 L 3. 6500E+01 5.4750E+01

NEXT?
NEXT? |

Figure 8. Sample Bargraph

You can display text in a variety of formats using graph rou-
tines. Examples of the different formats are shown in Figure 9.

/ NORMAL CHARACTERS UNDERI INED BOLDFACE \
UNDERLINED FLAGHING
BOLDFACE SLASHING BOLDFACE
UNDERLINED UNDERLINED FLASHING BOLDFACE

FLASHING

REVERSE 30LDFACE
REVERSE UNDERLINEN JERGE UNDER
HRa: +LASHING

\er _/

Figure 9. Text Formats

The graphic routines are described in Book 4: MINC Graphic
Programming. Demonstration programs that use the graphic
routines are given in Chapter 6 of this book.

COMPONENTS
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MINC CART The MINC cart is the structure which supports the diskette
drives and the chassis (Figure 10). The MINC cart makes the
system portable. When you wish to move MINC from one site to
another, you disconnect the terminal cable, place the terminal
on the low shelf of the cart, and push the cart to the new site.

The MINC power switch is located on the front of the MINC cart
and the circuit breaker is at the bottom of the rear of the cart.
The MINC cart also contains the housing for an isolation trans-
former, which can be purchased as an option.

LID
CHASSIS
HANDLE

OPTIONAL /
LAB
MODULES

SYSTEM
DISKETTE | POWER
ENVELOPE SWITCH
sLOT

DISKETTE
DRIVES

=

ISOLATION
TRANSFORMER
HOUSING

14 Figure 10. The MINC Cart



Minc has two diskette drives, as shown in Figure 10. You start
MINC by inserting a system diskette or a demonstration disk-
ette in the left hand drive and setting the system power switch
to the ON position. Detailed instructions on starting MINC are
given in Chapter 4.

Diskettes are flexible plastic platters with a magnetic coating.
Instructions on the care and handling of diskettes are given in
Chapter 3.

You save your programs and data on diskettes. Space is availa-
ble on the system diskette for storage of programs and data. You
can also insert another diskette in the right hand drive and save
your information on that diskette. When you finish using MINC,
remove the diskette that contains your programs and data. If
you use MINC for several different applications, you can save
the information for each application on a separate diskette. If
several people share a MINC system, then each user can main-
tain a set of diskettes.

The MINC chassis contains the central processing unit and
memory, diagnostic/loader module, power supply, the IEEE bus
interface cable, the serial ASCII controller, and eight empty
slots. These empty slots can be filled with any configuration of
lab modules. The lab modules available with MINC are:

Analog-to-digital converter

Dual multiplexer

Preamplifier

Clock module

Digital-to-analog converter

Digital input module

Digital output module
The chassis in Figure 10 contains all seven lab modules plus a

blank in the eighth slot. The lab modules used in a configuration
determine the capabilities of that configuration.

You can transfer data and control information between MINC
and instruments manufactured to conform to the IEEE stan-
dard 488-1975 general purpose instrument bus. The IEEE bus
connector is located on the back of the chassis.

You can connect IEEE-standard instruments to the IEEE bus

COMPONENTS

Diskette Drives

MINC Chassis

IEEE Bus
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Serial ASCII Controller

LAB MODULES

16

and to each other. The IEEE protocol allows an instrument to
operate as a talker (to send information), or a listener (to receive
information). The MINC IEEE bus acts as the controller (to con-
trol bus-compatible instruments).

IEEE Bus Routines The MINC system includes a set of rou-
tines that control all activity on the IEEE bus. These routines
determine which instrument is to talk and which is to listen;
they poll the status of instruments; they recognize errors and re-
spond with appropriate error messages; they initiate and termi-
nate data transmission on the IEEE bus.

The IEEE bus routines are described in Book 5: IEE'E Bus Pro-
gramming. The SEND and RECEIVE routines are illustrated
in the demonstration program for the IEEE bus given in Chap-
ter 7.

The serial ASCII controller is located at the back of the chassis.
The purpose of the four lines of the controller is as follows:

CONSOLE The MINC terminal plugs into this line.

SLU2 You can plug an LA35 line printer into Serial
Line 2 (SLU2). This line operates at 300 Baud
and can be used only for output. The LA35 line
can be purchased separately, to provide printed
output from MINC.

SLU1 You can connect a laboratory instrument that
operates at 1200 Baud to Serial Line Unit 1

(SLUL).

SLUO0 You can connect a laboratory instrument that
operates at 9600 Baud to Serial Line Unit 0

(SLUO).

You can send data to and receive data from SLU1 and SLUO
with the CIN and COUT lab module routines. These routines are
described in Book 6: Lab Module Programmaing. A demonstra-
tion program that uses these routines is given in Chapter 7 of
this book.

The MINC chassis contains eight empty slots into which you can
put any valid combination of MINC lab modules. The lab mod-
ules connect most analog and digital laboratory instruments to
MINC. A MINC lab module is shown in Figure 11.
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FUNCTION CONNECTOR FINGERS
DIAGRAM (MATE WITH CONNECTOR BLOCK)

MODULE
KEYING

MODULE
HANDLE

®

mu LE ACCESS

OPTION ' HOLES

Figure 11. MINC Lab Module

Each MINC lab module has the following features:
It is completely protected within a metal enclosure.
It has a 24-line input/output connector.
It is keyed so that it can be plugged into the chassis only ad-
jacent to electrically compatible modules, thus avoiding ac-
cidental damage to any of the modules.
It has a function diagram on its top panel.

As the modules are plugged into the chassis, these diagrams

combine to give you an image of the functions performed by the
system you have connected. 17
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Modules can be conveniently inserted and removed from the
MINC chassis, as shown in Figure 12. Detailed instruction on
the installation of modules is given in the Unpacking Guide.

Ly
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The lab modules extend MINC’s capabilities with the following
four basic functions:

Analog-to-digital conversion
Digital-to-analog conversion
Digital input and output

Time keeping and event counting

Analog-to-Digital Analog-to-digital (A/D) conversion is necessary when you want

Conversion to monitor or control processes that involve continuously chang-
ing values. If these values are electrical voltage, current, or re-
sistance equivalents, then they can be routed to an A/D con-
verter and translated to the discrete digital form that is the in-
ternal representation used by MINC.

Conversion can be controlled in several ways. The A/D con-
verter may be assisted by one or more of three other modules: the
dual multiplexer, the preamplifier, and the clock module.

18 Analog-to-Digital Converter The MINC Analog-to-Digital



(A/D) converter translates the instantaneous value of a voltage
into a digital value that can be used by MINC. The unit can sup-
port either 16 single-ended channels or eight single-ended and
four differential channels.

A MINC A/D converter is illustrated in Figure 13. The connec-
tor block and function diagram are shown enlarged in this fig-
ure.

o™

+15T 24
-15T 23
analog gnd. 22
analog gnd. 21
logic gnd. 20
extstart 19
logic gnd. 18
8155 17
ch 15/rt11 18
ch 11 15

ch 14/rt 10 14
ch 10 13

ch 13/rt9 12
ch9 11

ch 12/rt8 10
ch8 9
analog gnd.
ch7
analog gnd.
ch 6
analog gnd.
ch 5
analog gnd.
ch 4

S NWS TN

]

Figure 13. MINC A/D Converter

Dual Multiplexer A dual multiplexer expands the channel-
handling ability of the A/D converter by 8, 12, or 16 channels,
depending on the selected mode. The A/D converter contains the
necessary control logic to deal with up to 64 channels. A MINC
multiplexer isillustrated in Figure 14, with connector block and
funetion diagram enlarged.

Preamplifier The MINC preamplifier is designed to accom-
modate external devices that produce signals whose levels are
either too low or too high for direct A/D conversion. It also ac-
commodates resistance or current measurements in addition to
the standard voltage measurements. Each preamplifier pro-
vides instrument-quality gain control for a group of four input

COMPONENTS
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channels. A MINC preamplifier is illustrated in Figure 15, with
connector block and function diagram enlarged.

Clock Module The MINC clock module is a multirate, multi-
mode timing and counting device. You can use the clock module
for counting external events or providing periodic signals to
control the frequency of A/D conversions as well as other data

transfers.

The clock contains two Schmitt triggers. You can set these trig-
gers to fire when preset voltage levels are attained to control the
frequency of A/D conversions or other MINC data transfers. A
MINC clock module is illustrated in Figure 16, with connector
block and function diagram enlarged.
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Figure 16. MINC Clock Module

Digital-to-analog (D/A) conversion is necessary when you want
to connect MINC to external devices that expect analog voltage
levels at their inputs.

Digital-to-Analog Converter The MINC digital-to-analog
(D/A) converter accepts digital values from your programs and
generates corresponding voltages. Each D/A converter contains
four analog output channels. Since MINC accommodates up to

COMPONENTS

Digital-to-Analog
Conversion

21



INTRODUCTION TOMINC

Digital Input and
Output

22

four D/A converters, you can make use of as many as 16 analog
output channels. The voltages you generate on these channels
can be used to drive the X and Y axes of oscilloscopes and X-Y
plotters or to provide precisely controllable analog values for in-
put to voltage-controlled oscillators. A MINC D/A converter is
illustrated in Figure 17, with connector block and function dia-
gram enlarged.
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Figure 17. MINC D/A Converter

Digital input to MINC is accomplished by the digital input lab
module and digital output from MINC by the digital output lab
module.

Digital Input Module The MINC digital input (DI) lab mod-
ule provides convenient connection to external devices that out-
put digital logic signals. Each DI module accepts up to 16 digital
signal lines, either from discrete binary devices or from instru-
ments that transmit 8-bit or 16-bit data words. DI modules are
equipped with Schmitt triggers that can translate nonstandard
logic waveforms and facilitate reliable transfer. A MINC DI
module is illustrated in Figure 18, with connector block and
function diagram enlarged.
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Figure 18. MINC DI Module

Digital Output Module The MINC digital output (DO) lab
module sends digital logic levels from the system to as many as
16 binary instruments such as relays, lamps, or light-emitting
diodes. You can use the DO module to transmit information to
external instruments that require parallel data in 8-bit or 16-bit
groups. A MINC DO module is illustrated in Figure 19, with
connector block and function diagram enlarged.

The MINC clock module (Figure 16) can be controlled by your
programs in a variety of ways. You can set the clock module to
initiate events (such as analog-to-digital or digital-to-analog
conversions) after prescribed intervals have elapsed. You can
set it to accept external signals via its Schmitt trigger inputs
and initiate an event after a predetermined number of these sig-
nals has occurred. You can use the clock module in conjunction
with the digital input unit to keep an ongoing record of elapsed
time that can be accessed by the computer whenever a specified
digital input event occurs (time stamping).

Using MINC routines, you can operate the clock at any one of six
different rates (from 50 Hz to 1 MHz). Its two external inputs
are provided with Schmitt triggers that you can set to respond
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Figure 19. MINC DO Module

either to logic waveforms or to continuously changing analog
voltages. For the latter case, controls are provided to permit you
to select a given firing point on the positive or negative slope of
the waveform. Since the Schmitt triggers are voltage sensitive,
they respond reliably even to very slowly changing signals.

Lab Module Routines The MINC system includes a set of
routines that enable you to control the logical communication
between MINC and the external instruments connected to the
lab modules.

The routines fall into three categories: data transfer, control,
and support. The data transfer routines acquire data from in-
struments (analog, digital, or serial) and transmit output infor-
mation. The control routines schedule transfers and respond to
external events, including automatic program response to a
time of day or Schmitt trigger input. The support routines pro-
vide useful tools for manipulating values, including BCD con-
versions, and creating masks for digital transfers.

The lab module routines are described in Book 6: Lab Module
Programming. The analog input routine (AIN) is illustrated in



the demonstration program for the A/D converter given in
Chapter 8 of this book. Similarly the analog output routine
(AOUT) isillustrated in the demonstration program for the D/A
converter; the digital input routine (DIN) in the demonstration
program for the digital input module; and the digital output
routine (DOUT) in the demonstration program for the digital
output module.

Instructions and guidelines on using the MINC system are con-
tained in a set of eight books. These books contain tutorial, ex-
planatory, and reference information about all aspects of MINC.

Book 1: Introduction to MINC introduces you to the MINC sys-
tem and its use. You are currently half way through Book 1. At
this point, you should be ready to begin using MINC. Part 2 of
this book helps you use a set of demonstration programs de-
signed to acquaint you with MINC.

Book 2: MINC Programming Fundamentals is a tutorial manual
on the MINC system, which teaches:

How to use MINC as a calculator.
How to write programs.

How to perform operating procedures, such as storing data,
copying disks, and so on.

How to edit programs and data.

Book 2 contains many examples, which illustrate the features of
MINC and good programming practices. If you read and under-
stand this manual thoroughly, you will have a good introduction
to BASIC programming.

Book 3: MINC Programming Reference is the reference manual
for the commands, statements, and concepts described in Book
2. The material is presented in alphabetical order for ease of ref-
erence.

Book 4: MINC Graphic Programming explains how to use the
MINC system for graphic displays. The book contains an ex-
planatory and a reference section.

Part 1, the explanatory section, is an introduction to the
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concepts of graphic programming. It describes how to im-
plement these concepts using the graphic routines.

Part 2, an alphabetical reference, describes each of the 33
graphic routines.

For each graphic routine, the book contains one or more illustra-
tions. In addition, Book 4 contains many short programming ex-
amples and sample statements. By doing each example on the
MINC system and comparing your result with the coordinate il-
lustration, you can ensure that you understand MINC graphic
programming.

Book 5: MINC IEEE Bus Programming explains how to use the
IEEE bus capability of MINC. The book contains an explana-
tory and a reference section.

Part 1 is an introduction to the protocols involved in the
IEEE bus communication and a guide to the use of the rou-
tines described in Part 2.

Part 2, an alphabetical reference, describes each of the 23
IEEE bus routines.

Book 6: MINC Lab Module Programming explains the routines
that control communication with the lab modules. Like Books 4
and 5, Book 6 contains an explanatory and a reference section.

Part 1, the explanatory section, describes the kinds of
transfer and control processing provided by the lab module
routines. Further, it discusses the specific concepts you will
need to plan programs that use the lab modules and ex-
plains many terms used in lab module programming.

Part 2, an alphabetical reference, describes each of the 33
lab module routines.

Book 7: Working with MINC Devices provides reference infor-
mation regarding the physical and electrical properties of the
MINC system. Book 7 helps users who must make electrical con-
nections between MINC lab modules and instruments outside
the MINC system. It also helps users who are experiencing trou-
ble with their system and must determine whether their diffi-
culties stem from improper programming, inappropriate con-
nections, or hardware malfunction.

In general, you go to Book 7 when you have a question likely to



involve physical rather than programming manipulations —
how to make connections, how toset up the system terminal, how
to run system diagnostic programs.

Book 8: MINC System Index consists of two parts, an index and
an error message compendium.

The index contains an entry for each item indexed in any of the
other manuals in the set. You can use the system index to locate
information in other manuals.

The error compendium is an alphabetical list of all the error
messages that MINC produces. You can look up any error mes-
sage here and find help on the possible causes of the error and
suggestions for recovering from it.

COMPONENTS
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CHAPTER 3

GENERAL INSTRUCTIONS

The chapters in this part describe the operating procedures you
need to use MINC and present a sequence of programs that you
can run to familiarize yourself with MINC and to demonstrate
that all the parts are properly connected.

After reading the general instructions in this chapter and fol-
lowing the procedure for starting MINC in Chapter 4, you can
read the subsequent chapters in any order. Each chapter
presents a set of one or more demonstration programs for a
MINC component, as follows:

Chapter Component
5 MINC BASIC
6 Graphics
7 IEEE Bus and
Serial ASCII Controller
8 Lab Modules

Demonstration programs are designed to introduce you to
MINC. You can use these programs without any previous
knowledge of MINC or programming.

For each demonstration program, you are given a suggested set
of responses. A copy of the terminal screen is reproduced for
these responses so that you can verify that you have performed
the procedure correctly and that MINC has performed the ap-
propriate computations.

DEMONSTRATION
PROGRAMS

Using a
Demonstration
Program
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You are then given some possible variations in the use of the
demonstrations program. You can experiment with these varia-
tions and observe the resulting effects. Or you can choose your
own variations. When a demonstration program asks you for a
response, it includes, as part of the question, the possible set of
responses. These possible responses are given at the end of the
question in parentheses. For example, suppose the program
asks the following question:

How many permutations do you wish to see (1 to 20)?

You can respond with any number between 1 and 20. If you re-
spond with a number outside that range, the program repeats
the question and waits for another response.

You are shown a segment of each demonstration program. The
segment chosen illustrates the part of the program most rele-
vant to the feature of MINC being demonstrated. This portion is
given only to introduce you to MINC programming. You should
not expect to understand the program at this point. The other
books provided with MINC carefully explain the MINC state-
ments used in these demonstrations.

You can, if you wish, look at the entire program by following the
listing instructions given with each demonstration. Demonstra-
tion programs contain a good deal of programming to control
printing explanatory text, to detect cases in which the user en-
ters an invalid response, to recover from invalid inputs, and so
on. This additional programming makes the demonstration pro-
gram easy to use.

If you have trouble using MINC, try the following recovery pro-
cedures:

1. Consult Appendix A for help on a particular abnormal
behavior.

2. If you cannot find an appropriate correction proce-
dure in Appendix A, back up to the last step that
worked correctly and try the sequence again.

3. If the problem persists, consult the “Troubleshooting”
section of Book 7: Working with MINC Devices.
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You can familiarize yourself with the terminal keyboard by ex-
amining the keyboard illustrated in Figure 20. Certain keys are
of special significance. A brief introduction to the special keys
you will need in the following demonstration programs is given
here. A more detailed discussion of special keys is found in Book
2: MINC Programming Fundamentals.

The DELETE key is used to correct typing mistakes. If you
make a typing mistake, press the DELETE key to erase the
most recently typed character. If the typing error is not the last
character typed, press the DELETE key as many times as nec-
essary to back up to the error and erase it. Then resume typing.

The RETURN key is used to end a message to MINC. When you
type a command, you end it by pressing the RETURN key.

The CTRL key is used, in combination with another key, to iden-
tify a special function for that key. The abbreviation CTRL
stands for “control.” To specify a key’s control function, hold
down the CTRL key and press the designated key. For the proce-
dures in this manual, you need to specify the control function for
the C key. The CTRL/C function is used to interrupt MINC.
When you want MINC to stop its current activity, you hold down
the CTRL key and press the C key twice.

The NO SCROLL key is used to temporarily stop MINC from
displaying lines on the terminal sereen. You use this key when
MINC is displaying many lines of information. These lines are
displayed faster than you can read them so you press the NO
SCROLL key to stop the display. When you are ready to continue
you press the NO SCROLL key again and MINC resumes its dis-
play. This procedure can be repeated as many times as you wish.

You can learn the correct way to handle a diskette by examining
Figure 21.

Handle the diskette by its edges. Never touch the exposed sur-
faces of the diskette.

To protect your diskettes from accidental destruction, use the
following precautions:

e Do not write on the envelope containing the diskette.
Write any information on a label before you affix it to
the diskette.

® Do not use paper clips on the diskette.



Figure 21. Handling a Diskette

Do not use writing instruments that leave flakes, such
as lead or grease pencils, to label the envelope.

Do not touch the surface exposed in the diskette slot or
index hole.

Do not bend or clean the diskette in any manner.

Keep the diskette away from magnets or tools that may
have become magnetized. A diskette exposed toamag-
netic field may lose information.

Do not expose the diskette to a heat source or prolonged
sunlight.

Return the diskette to the envelope when not in use to
protect it from dust and dirt. Diskettes not being used
should be stored in a file box if possible.

When the diskette is in use, protect the empty envelope
from liquids, dust, and metallic materials.

Do not place heavy items on the diskette.

Do not store diskettes on top of computer cabinets or in
places where dirt can be blown into the diskette inte-
rior by fans. Store diskettes in their envelopes in hor-
izontal stacks of ten diskettes or less. If vertical storage
is necessary, the diskettes should be supported so that
they do not lean or sag, but should not be subjected to
compressive forces. Permanent deformation may re-
sult from improper storage.

GENERALINSTRUCTIONS
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If a diskette has been exposed to extreme heat or ex-
treme cold, let it come room temperature before you
use it. Remove the diskette from its envelope to allow it
to adjust to the room temperature more rapidly.

To insert a diskette into a diskette drive, follow these instruc-

tions:

1.

2.

Remove the diskette from its protective envelope.

Release the spring-loaded door on the diskette drive
by squeezing the release bar beneath the door handle.

Check that the drive is empty. If not, remove the dis-
kette in the drive and return it to its protective enve-
lope.

Gently insert the diskette, label side up, oriented as
shown in Figure 22. Do not force it into the drive.

Press the diskette drive door down until it elicks. The
door latches when it is fully closed.

Place the protective envelope in the slot provided for
envelopes directly above the diskette drive so that it
will be convenient when you remove the diskette from
the drive.

Lo
Figure 22. Inserting a Diskette



CHAPTER 4

STARTING MINC

This chapter describes starting MINC, and illustrates some
simple calculator operations.

Before starting MINC, make sure the switches are set properly,
as shown in Figure 23.

CHASSIS

POWER

SWITCH
(ON)

; o

0

DISKETTE
DRIVE
POWER
SWITCH
(ON})

TERMINAL CIRCUIT
POWER SWITCH BREAKER
(ON) (ON)

Figure 23. MINC Switch Settings

STARTING THE
SYSTEM

35



CXi

o
@
o
@
@
@
o
)
) SYSTEM
POWER
SWITCH

Figure 24. The System Power Switch

3. Insert a blank diskette in the right hand drive (Drive
D).

4. Set the system power switch to the ON (lighted) posi-
tion.

When you set the system power switch to the ON position, MINC
makes some clicking noises. These noises are normal operating
sounds. MINC then displays instructions on the terminal screen.
These instructions guide you through the process of duplicating
a Master Demonstration diskette. MINC works with you to en-
sure that the copying procedure is carried out properly by in-
forming you of the actions it is performing, asking you if you

STARTING MINC
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For example, to enter the tenth of May in the year 1978, type:
10-MAY-78

If you notice a mistake in typing before pressing the RETURN
key, press the DELETE key to delete the last character you
typed. If you need to delete more than one character, type the
DELETE key as many times as necessary to back up to the in-
correct character and delete it. Then type in the correct charac-
ters. Type the RETURN key to terminate the line and notify
MINC that your response is complete.

Next, MINC asks you to enter the correct time. Type the time in
24-hour format as follows:

hh:mm:ss

where:
hh is the hour
mm is the minute
ss is the second
indicates the RETURN key.

You can omit the seconds if you wish. For example, to enter 3:35
p.m., type:

15:35

After about 15 seconds, MINC displays the message “READY”
on the screen, indicating that it is ready to perform calculations,
run programs, or collect data.

You can now try some simple calculations. To do this, you type
the word “PRINT” followed by a calculation.

For example, to calculate the sum of 2 and 2, type the following:
PRINT 2+2

After you press the RETURN key, MINC performs the calcula-
tion and displays the result on your screen as follows:

4

To calculate the average of the three values 22.12, 35.41, and
76.54, type the following:

PRINT (22.12+35.41+76.54)/3

STARTING MINC

DOING SOME
SIMPLE
CALCULATIONS

Sample Calculation
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2.44949
2.64575
2.82843
3

3.16228

You can get help from MINC while you are using it by typing
HELP. To find out about the kind of help MINC provides, type:

HELP

Or, to get a list of the BASIC commands, type:

HELP BASIC

You can also get help from Book 8: MINC System Index. Book 8
contains a complete index to all the books describing MINC and
an alphabetical guide to the error messages produced by MINC.

If you get an unfamiliar error message while using MINC, you
can look it up in Book 8.

STARTING MINC

GETTING HELP
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Next, locate a MINC demonstration diskette. If you have a dem-
onstration diskette, you can proceed directly to the section on
“Using the Demonstration Diskette” on page 38. If you have just
unpacked MINC or if you don’t have a demonstration diskette,
you must make a demonstration diskette by copying the Master
Demonstration diskette.

To make a demonstration diskette, you need the Master Demon-
stration diskette and a blank diskette. If you have just unpacked
MINC, you will find these diskettes in the software box.

The MINC software box contains four different types of disk-
ettes. The following list identifies each type of diskette and in-
dicates how many of each type of diskette are included in the
software box.

® One Master Demonstration diskette: A diskette that
cannot be used for any purpose except to make new
copies of the demonstration diskette.

®  One Master System diskette: A diskette that cannot be
used for any purpose except to make new copies of the
system diskette.

® Three blank diskettes: Two of these diskettes can be
used to copy master diskettes or save your programs
and data. One of these blank diskettes must be re-
served for Field Service use.

® One diagnostic diskette: A diskette that is used to
check out the system hardware.

A demonstration diskette is different from a system diskette in
that it contains, in addition to the system, a number of demon-
stration programs. You will need the Master Demonstration
diskette and one blank diskette for the following procedures.

~To copy the Master Demonstration diskette, follow these steps:

1. Turn the system power switch (see Figure 24) to the
OFF (unlighted) position.

2. Insert the Master Demonstration diskette in the left
hand drive (Drive 0) using the instructions given in
Chapter 3.
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wish to proceed, and waiting until you indicate you are ready to
continue.

When the process of copying the Master Demonstration diskette
is complete, you have your own demonstration diskette. Remove
your demonstration diskette from Drive 1, write some identify-
ing information on a label and apply the label to your diskette.
Remove the Master Demonstration diskette from drive 0 and
store it for future use. As long as you have the Master Demon-
stration diskette, you can make new demonstration diskettes
when existing ones wear out or are accidentally destroyed.

To use the demonstration diskette, follow these steps:

1. Set the system power switch (see Figure 24) to the
OFF (unlighted) position.

2. Insert the demonstration diskette in the left-hand
drive (Drive 0), using the instructions given in Chap-
ter 3.

3. Set the system power switch to the ON (lighted) posi-
tion.

When you set the system power switch tothe ON position, MINC
makes some clicking noises. These noises are normal operating
sounds. After 15 seconds, MINC displays an identifying mes-
sage on the terminal screen and asks you to enter the date.

Type the date in the following format:
dd-mmm-yy
where:

dd is the day of the month
mmm is one of the following abbreviations for the month:

JAN MAY SEP
FEB JUN OCT
MAR JUL NOV
APR AUG DEC

yy is the last two digits of the year
indicates the RETURN key.

The RETURN key and its function are described on page 32.



INTRODUCTION TO MINC

Sample Error Message

More Calculations

40

If you make a mistake, you can use the DELETE key, as
described previously, to delete a character at a time. When you
are satisfied that the line is correct and ready to be interpreted
by MINC, press the RETURN key. MINC performs the calcula-
tion and displays the following result on your screen.

44.69

MINC examines each command you type for validity. If the com-
mand is valid, MINC executes it and displays any result. If the
command is not valid, MINC displays an error message that
tries to describe in what way the command is invalid. A common
typing error occurs when you fail to press the shift key to type a
parenthesis. For example, suppose you want to print the square
root of 4 and you mistakenly type:

PRINT SQR(40

MINC does not understand the nature of that particular mis-
take, but it knows that the command is invalid and displays the
following message:

?MINC-F-Syntax error; cannot translate the statement

By examining the command you typed, you can determine the
mistake and reenter the command properly, as follows:

PRINT SQR(4)
MINC validates the command and responds with the answer.

You need not be concerned about typing something that might
damage MINC. MINC works with you to prevent and correct
mistakes.

You can calculate more than one result at a time. Suppose you
want to know the square roots of the integers from 1 to 10. Type
the following command:

FOR I =1TO 10 \ PRINT SQR(l) \ NEXT |

MINC responds with the ten square roots as follows:

1
1.41421
1.73205
2
2.23607






CHAPTER 5

BASIC PROGRAMS

This chapter considers two typical BASIC programs. The first
program calculates the sine and cosine for a specified angle and
the second program randomly permutes a set of test items.

The first demonstration program, TRIG, finds the sine and co-
sine of an angle. This program is very simple, but it illustrates
some fundamental techniques.

To run the program, type the following command:
RUN TRIG

When you press the RETURN key to end the line, MINC re-
ceives the command and runs the demonstration program. The
program identifies itself and asks you to enter an angle in de-
grees.

Type “60” for the angle. The resulting display is shown in Figure
25.

If you are having trouble or if the program does not behave as
described, try the procedures on page 30.

You can repeat this demonstration to try some more angles or
you can conclude the demonstration. To repeat the demonstra-
tion, type “Y” in response to the question “AGAIN (Y or N)?” To
conclude this demonstration, type “N” in response to that ques-
tion.

PROGRAM TO
CALCULATE SINES
AND COSINES

Running the Program
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This program calculates the sine and cosine of an angle
Please enter the angle in degrees (0 to 360)? 60

ANGLE SINE COSINE

60 . 866025 .5

AGAIN (Y or N7

N /

Figure 25. TRIG Screen Sample

Here is the portion of the TRIG program that converts the angle
you specify from degrees to radians and prints the results.

100 Z=X*P1/180
110 PRINT ‘ANGLE’, 'SINE’, ‘COSINE’ \ PRINT
120 PRINT X, SIN(Z), COS(2)

The variable X contains the value you entered in response to the
program’s request, “Please enter angle in degrees (0 to 360)”.
Line 100 performs the calculation necessary to convert the angle
to radians. Line 110 prints a heading and a blank line; line 120
prints the angle and its sine and cosine.

If you want to examine the complete program, type the follow-
ing command:

LIST

Or if you have purchased an LA35 line printer option, you can
get a listing of the program by typing the following:

COPY TRIG LP:
You can learn more about MINC BASIC by consulting Books 2

and 3. Book 2: MINC Programming Fundamentals teaches com-
mands you need to know to run MINC and explains how to put



these commands together to perform a task. Book 3: MINC Pro-
gramming Reference gives a detailed technical summary for
each command.

The problem of randomly permuting a set of test stimuli occurs
frequently in the laboratory environment. The program
SHUFFL uses the algorithm recommended by Knuth in
Seminumerical Algorithms (Vol. 2)* for producing random per-
mutations. First, the program lets you determine the number of
permutations to be performed on a set of preset items. Then the
program lets you enter your own set of test items and experi-
ment with permutations of these test items.

To run the program, you type the following:
RUN SHUFFL

When you press the RETURN key to end the line, MINC re-
ceives the command, gets the demonstration program SHUFFL
from the Demonstration diskette, and runs it. The program
identifies itself and asks you to enter the number of permuta-
tions to be performed. (The upper limit, 20, was arbitrarily se-
lected to ensure that all the permutations are displayed on the
screen at the same time.)

Type “5” in response to MINC’s question. The terminal screen
displays the five permutations shown in Figure 26.

/ SHUFFL \

Program to randomly permute a set of items
The itew set consists of six words describing MINC.

How many permutations do you want to see ({ to 20)7 §

The items in the set are:

capable easy-to-learn expandable friendly versatile portable
The permutations are:

easy-to-learn versatile portable friendly expandabie capable
portable easy-to-learn friendly capable versatile expandable
capable easy-to-learn portable versatile friemdly expandable
capable friendly portable expandable versatile easy-to-learn
versatlle easy-to-learn expandable portable friendly capable

Do you want tao try another permutation (Y or N)? ]

o /

Figure 26. SHUFFL Screen Sample 1

BASIC PROGRAMS

RANDOM
PERMUTATIONS
PROGRAM

Running the Program
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You can choose to see another set of permutations by typing “Y”
followed by the RETURN key in response to the question
“AGAIN?” Or you can choose to continue to the next step in the
demonstration by typing “N” followed by the RETURN key.

Type “Y” to permute the items again and type “20” for the num-
ber of permutations. Then type “N” to proceed to the next step,
which lets you enter your own set of test items. Enter the first
four letters of the Greek alphabet for test items and request
three permutations. The resulting display is shown in Figure 27.

/ Do you wish to enter test data (Y or N)? Y \

You can enter any character string for each item
Terminate the character string by typing the RETURN key

How many items are to be in the set (1 to 20)7 4
Enter item nuwber { ? ALPHA

Enter item nuwber 2 ? BETA

Enter item number 3 7 GAMMA

Enter item nuwber 4 ? DELTA

How many permutations do you want to see (1 to 20)7 3
The items in the set are:

ALPHA BETA GAMMA DELTA

The permutations are:

DELTA ALPHA BETA GAMMA
GAMMA DELTA BETA ALPHA

ALPHA DELTA BETA GANMA
Kbo you want to try another permutation (Y or N)? J

Figure 27. SHUFFL Screen Sample 2

You can try more permutations of the set of items you just en-
tered by typing “Y” in response to the question “Do you wish to
try another permutation (Y or N)?”

If you want to enter a different set of test items, type “N” in re-
sponse to that question and type “Y” in response to the question
“Do you wish to enter test items (Y or N)?” You conclude the dem-
onstration by typing “N” in response to that question.

Here is the segment of the program that permutes the order of
the items within a set by exchanging the items:

500 REM SWAP ITEMS TO RANDOMLY PERMUTE ORDER
510 FOR 12 = N TO 1 STEP -1

515 R1 = RND

520 R = INT(R1 * 12 + 1)



530 T$ = D$(12)
540 D$(12) = D$(R)
550 D$(R) = T$
560 NEXT I2

The program starts with the last item in the set and exchanges it
with another item randomly selected from the set. The program
then exchanges the next-to-last item with another randomly se-
lected item and continues in this way until the first item has
been exchanged with a randomly selected item.

The program uses the random function RND to generate a ran-
dom number and then normalizes the random number so that it
is within the desired limits.

You can look at the complete program by typing:
LIST

This program has more than 24 lines and, therefore, cannot be
completely contained on the terminal screen. You can stop the
screen display by typing the NO SCROLL key as described on

page 32.

If you have the LLA35 line printer option, you can obtain a listing
by typing:

COPY SHUFFL LP:

*Knuth, D.E. The Art of Computer Programming: Seminumerical
Algorithms. Reading, Mass.: Addison-Wesley, 1969, Vol. 2.

BASICPROGRAMS
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CHAPTER 6

GRAPHICS PROGRAMS

This chapter illustrates MINC’s graphic capability. The demon-
stration diskette contains three programs involving graphics.
The first demonstration program lets you select the number of
cycles to be displayed for a sine wave. The second program lets
you determine the number of terms for a Fourier series approx-
imation to a graph. The third program lets you choose a portion
of a graph for closer inspection.

The first demonstration displays a sine wave with 1 Hz fre-
quency and asks you to select the number of cycles to be dis-
played.

To run the CYCLES program, type the following:
RUN CYCLES

When you press the RETURN key to end the line, MINC runs
the CYCLES program. The program begins by identifying it-
self and placing one cycle of a sine wave on the screen. Then the
program asks you to choose a number between 0 and 10 for the
number of cycles to be plotted.

Type “2” to get a graph of two cycles of a sine wave. The resulting
display is shown in Figure 28.

Type “Y” in response to the question “AGAIN (Y or N)?” to re-
peat the demonstration for another graph.

CYCLES PROGRAM

Running the Program
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Figure 28. CYCLES Screen

Sample 1

Type “.2” to get a graph of 2/10 of a cycle of a sine wave. The re-

sulting display is shown in Figure 29.
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How many cycles do you wish to see (0 to 10)? .2

\\\\ﬂfaxu (Y or N7 4’////
Figure 29. CYCLES Screen Sample 2

If the program does not behave as described, try the procedures

given on page 30.

You can repeat the experiment specifying a different number of

cycles and observe the resulting display.



When you want to conclude the demonstration, type “N” in re-
sponse to the question “AGAIN (Y or N)?”

Here is the part of the CYCLES program that calculates the
points to be displayed and then plots the graph:

385 REM Set frequency to 1HZ
390 F=1

395 REM Calculate X and Y points
400 Q = 2*PI*F*N

410 FOR | = 0 to 512

415 X(I) = N*1/512

420 Y(I) = SIN (Q*1/512)

430 NEXT |

440 REM Plot graph and label axes
450 GRAPH (,.X(0).Y(0))

455 LABEL('BOLD’, 'time -~ ", "amplitude’)

In order to display N cycles of a sine wave, the argument of the
SIN function must range from 0 to 27fn. The loop in the above
program segment stores Y values in this range as follows:

Y(0) = SIN (2*¥PI*F*N*0/512) = sin (0)
Y(1) = SIN (2*PI*F*N*1/512) = sin(27fn/512)

Y(N) = SIN (2*PI*F*N*512/512) = sin (27fn)

The GRAPH routine displays the points calculated and the LA-
BEL routine adds labels to the X and Y axes.

You can examine the complete program by typing:

LIST

If you have the LA35 line printer option, you get a listing of the
program by typing:

COPY CYCLES LP:

You can learn more about MINC’s graphic capability by read-
ing Book 4: MINC Graphic Programming.

The second graphics demonstration illustrates a Fourier series
approximation to a sawtooth function by displaying two graphs
on the screen: the sawtooth graph and the approximation graph.

The sawtooth function is as follows:

f)=X-r< X<

GRAPHICS PROGRAMS

Looking at the
Program

FOURIER SERIES
APPROXIMATION
TO A SAWTOOTH
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The Fourier series approximation for f(x) is:
f(x) = 2 (sinx - 1/2sin2x + 1/3sin3x - ... #)

The program lets you specify the number of terms to be used in
the approximation. You can start with one term and observe the
improvement in the approximation as more terms are added.
The program also lets you specify the number of points to be
graphed. The time required to produce the graph depends on the
number of points plotted.

To run the Fourier approximation program, type the following:
RUN APPROX

When you press the RETURN key, MINC runs the Fourier ap-
proximation program. The program begins by plotting a saw-
tooth. When the sawtooth graph is complete, the program asks
you to enter the number of terms to be used in the Fourier ap-
proximation and the number of points to be plotted. The pro-
gram then makes the sawtooth graph invisible and plots the ap-
proximation points. When the approximation points have all
been plotted, the program makes the sawtooth graph visible
again so that you can compare the approximation to the function
it is approximating. The program then lets you choose whether
or not to shade the approximation.

////’7 FOURIER SERIES APPROXIMATION ﬂ\\\\\

d

Appraximation: sin x
How many terms do you want in the Fourier approximation (1 to 50)7 1
How many points do you want to plot (i to 5§12)7 80
Do you want to shade the approximation (Y ar N)? nf

Figure 30. APPROX Screen Sample 1
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Type “1” for the number of terms in the approximation and “80”
for the number of points to be plotted. Type “N” in response to
the question about shading. The resulting display is shown in
Figure 30.

A single-term approximation is simply a sine wave and not a
good approximation to the sawtooth.

//////7 FOURIER SERIES APPROXIMATION

ppproximation: sin x - 1/2 sin 2x + 1/3 sin 3x ... 1/9 sin 5x
How many terms do you want in the Fourier approximation ({ to 50)? § ‘/////

How mwany points do you want to plot (1 to 512)7 80
Do you want to shade the approximation (Y or N)?7 nff

Figure 31. APPROX Screen Sample 2

/////7 FOURIER SERIES APPROXIMATION *‘\\\\\

How many terms do you want in the Fourier aeproximation (1 to 50)7 20
How many points do you want to plot (1 to 512)7 512

Do you want to shade the spproximation (Y ar N)? y

Do you want to run another case (Y ar N)?

Figure 32. APPROX Screen Sample 3 53
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Type “Y” in response to the question “AGAIN (Y or N)?” to try
another approximation. Type “5” for the number of terms and
“80” for the number of points. Type “N” in response to the ques-
tion about shading. The resulting display is shown in Figure 31.

A five-term approximation more closely approximates the saw-
tooth.

Type “20” for the number of terms and “512” for the number of
points and type “Y” in response to the question about shading.
The resulting display is shown in Figure 32.

Shading is effective when a curve rises and falls rapidly; it de-
picts these fluctuations more clearly than points alone can.

Here is the portion of the APPROX program that computes the
approximation and displays it point by point:

370 FOR J=0 TO N
380 X=4*PI*(J/N)-2*P|
390 S1=+2

400 Y=0

410 FOR K=1TO |

420 Y=Y+S1*SIN(K*X)/K
430 S1=-S1

440 NEXT K

450 POINT (,X,Y.1)

460 NEXT |

The value of the variable I determines the number of terms in
the approximation. The value of the variable N determines the
number of points to be plotted.

If you specify an approximation with only one term, the inner
loop controlled by the value I (lines 410 to 440) is executed once.

If you ask for two terms, that loop is executed twice. That is, the
approximation value, A, is:

A =(+2) * SIN(X) + (-2) * SIN(2X)/2
For three terms, the approximation value is:
A = (+2) * SIN(X) + (-2) * SIN(2X)/2 + (+2) * SIN(3X)/3

After each approximation point is calculated, it is plotted by the
POINT routine.



The third demonstration program displays two separate
graphs. The program displays the graph of a damped sine wave
in the upper half of the screen and asks you to select a portion of
that graph to be plotted in the lower region. In this way, you can
look closely at a portion of a graph while still retaining the abil-
ity to examine the larger view of the graph.

To run the WINDOW program, type the following:
RUN WINDOW

When you press the RETURN key, MINC runs the program.
The program displays the graph in the upper half of the screen
and asks you to select the portion of the graph you wish to see
enlarged, by entering the lower and upper end of the ranges.

Type “10” for the lower end of range and “20” for the upper end.
The resulting display is shown in Figure 33.
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B+00 17 % [ J\
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0.0000 Jf’ff/ﬂ’fd-‘—-\\\\\\‘\ <
£400 J ~___

-1.0000 l
1. 7500E+01

1.0000
E+00

E+00
1,0000E+01 1.2500E+01 "1,5000E+01

Enter X coordinate (0 70 50)7 10
Enter X coordinate (10 TO 50)7 20
AGAIN (YOR M) 72 §

Figure 33. WINDOW Screen Sample

The WINDOW program uses graphic routines to display mes-
sages. In this way, the program can control the text thatison the
screen and the format in which the text is presented.

GRAPHICS PROGRAMS

WINDOW
PROGRAM

Running the Program

Looking at the
Program
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Here is the portion of the WINDOW program that displays the
four lines that start with theline“ENTER WINDOW LIMITS”.

600 ERASE_TEXT("TEXT"
610 ERASE_TEXT("TEXT",
620 ERASE_TEXT("TEXT’
630 ERASE_TEXT("TEXT"
640 ERASE_TEXT("TEXT”

.12) \ HTEXT(,12,(40-LEN(Q1$))/2,Q1$)

14) \ HTEXT(F2$,14,1,Q2%)

',15) \ HTEXT(F3$,15,1,Q3%)
'16) \ HTEXT(F4$,16,1,Q4%)
17) \ HTEXT(F5$,17,1,Q5$)

This portion of the program displays the strings stored in Q1$
through Q5% according to the instructions given in F1$ through

F'58.



CHAPTER 7

IEEE BUS AND SERIAL ASCII

This chapter demonstrates the two ways in which MINC’s stan-
dard equipment interfaces with external instruments. The first
demonstration illustrates the IEEE bus capability and the sec-
ond demonstration illustrates the serial ASCII controller.

If you have an IEEE-compatible instrument, you can connect it
tothe MINC IEEE bus and use the following program to send or
receive messages.

To connect your IEEE-compatible instrument, follow these in-
structions:

1. Plugyour instrument into MINC’s IEEE bus connec-
tor.

2. Check the user’s guide for your instrument to find its
address. The program asks for this address.

To run the program, type the following:
RUN BUSDEM

When you press the RETURN key, MINC runs the program.
The program identifies itself and requests that you enter the ad-
dress of the IEE E-compatible instrument.

CONTROLLER

IEEE BUS
DEMONSTRATION

Connection
Instructions

Running the Program
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Suppose your instrument is an incremental digital plotter with
address 1 that requires the following format to print a string:

P string

Type “S” followed by the RETURN key to send data and type “P
Are you there??” followed by the RETURN key to plot the char-
acters “Are you there??” The resulting display is shown in Fig-
ure 34.

IEEE BUS DEMONSTRATION PROGRAM \

This program lets you send data to and receive data from an IEEE-
compatible instrument. Connect your instrument to MINC using the
cable pravided. Check your instrument’s user’s guide to find the
instrument’s address.

What is the address of your instrument (0 to 30)7 1

Do you wish to send or receive data (S or R)? s
What characters do you wish to send to the instrument? P Are you there??

AGAIN (Y ar N)? N

READY
1

N /

Figure 34. BUSDEM Screen Sample

If the demonstration program does not behave in the way
described, then try the recovery procedures given on page 30.

Here is the portion of the BUSDEM program that sends data to
an IEEE-compatible instrument connected to MINC’s IEEE
bus:

290 PRINT ""What characters do you wish to send to the instrument?’’;
300 LINPUT A$
310 SEND (A$,1%)

The SEND routine sends the characters you just entered to the
instrument with the address specified by 1%.

Here is the portion of the BUSDEM program that receives char-
acters from the IEEE-compatible instrument and displays
them on the screen:



IEEE BUS AND SERIAL ASC11 CONTROLLER

330 RECEIVE (A$.1%)
340 PRINT 'The instrument sent the following characters:’
350 PRINT\ PRINT A$

The RECEIVE routine accepts a sequence of characters from
the instrument with the address specified by 1% and saves the
character string in A$. If you want to look at the complete pro-
gram, then type the following command:

LIST

After you press the RETURN key, MINC displays the program
on the terminal screen.

You can learn more about IEEE bus programming by reading
Book 6: MINC IEEFE Bus Programming.

If you have purchased the LA-35 line printer option, you can
plug it into the connector labelled SLU2 and obtain a listing out-
put of any of the programs on the demonstration diskette. For
example, to get a listing of the program SHUFFL, you type the
following command:

COPY SHUFFL LP:

In response to that command, MINC prints the program
SHUFFL on the LA-35 line printer.

The serial ASCII demonstration program makes use of the
wrap-around connectors that connect the transmission line to
the reception line for Serial Line Unit 0 and Serial Line Unit 1.
These wrap-around connectors are in place in SLUO and SLU1
when MINC is unpacked. The program requests a channel num-
ber and an ASCII string and then sends the string out over the
specified channel. The wrap-around connector then directs the
string back to the same channel.

To run the program, type the following:
RUN SLUDEM

When you press the RETURN key, MINC runs the program.
The program identifies itself and asks you to select a channel.

Choose channel 0 and send the string “greetings”. The resulting
display is shown in Figure 35.

SERIAL ASCII
CONTROLLER
PROGRAM

Running the Program
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(///ggilﬁL ASCIT DEMONSTRATION PROGRAM ﬂ\\\\\

A serial line unit is a device for sending and receiving ASCII codes.

You can send characters on one serial line unit and receive them
back on the same unit using the wrap-around connector.

This program requests a channel nuwber and an ASCII message.

The string is sent out over the specified channel. If a response
1s received within J seconds of the transmission, the response

is printed.

What channel do you wish to use (0 or 1)? 0
What message do you want to send? greetings
Response received was: greetings

AGAIN (Y or N)7 n

READY
1

N J

Figure 35. SLUDEM Screen Sample

You can send as many messages as you like. To send another
message, type “Y” followed by the RETURN key in response to
the question “AGAIN (Y or N)?” To conclude the demonstration,
type “N” followed by the RETURN key.

If your program does not behave as described, consult the recov-
ery procedures given on page 30.

Here is the portion of the SLUDEM program that sends and re-
ceives the data:

162 CIN(,A$,1,C,,1)
164 COUT(,A$..C)
166 CIN(,R$,,C.3)

The first CIN routine starts the channel specified by C listening.
The COUT routine sends the string contained in A$ out to the
channel specified by C. The second CIN routine waits 3 seconds
for a response. If it receives a response on the channel specified
by C during that time, it saves the response in R$.

If you want to look at the complete program, then type the fol-
lowing command:

LIST

After you press the RETURN key, MINC displays the program
on the terminal screen.



CHAPTER 8

LAB MODULE PROGRAMMING

The lab module demonstrations are designed to be as simple to
follow and to implement as possible.

Each demonstration program uses only one lab module. No mat-
ter which set of modules you purchased, there is a demonstration
program for you to use.

Some of the demonstration programs require a function genera-
tor or a volt-ohmmeter to serve as a simulator for a laboratory
device. These instruments have been chosen as device simula-
tors because they are common pieces of laboratory equipment
and because they can simulate the activity of a wide variety of
laboratory devices. Moreover, they are essential to routine con-
nection confirmation procedures and are defined as require-
ments by Book 7: Working with MINC Devices. The only require-
ments for the volt-ohmmeter and function generator are as fol-
lows:

e  The volt-ohmmeter must be able to measure 5- or 10-
volt de levels.

e The function generator must be able to generate sig-
nals down into the 1/2 Hz range and to generate output
levels of 5 to 10 volts peak-to-peak.

The demonstration programs appear in the order shown in the
following list. For each demonstration program, the external in-
strument necessary is also given.

61
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Module External Device
A/D Module Function Generator
D/A Module Volt-ohmmeter
Digital Input Function Generator
Digital Output Volt-ohmmeter
Clock (none)

Choose the demonstration you need. Follow the general instruc-
tions and then turn to the section describing the individual dem-
onstration.

To perform the demonstrations for the A/D, D/A, DI, and DO
modules you must connect the module to an external instru-
ment. To do this proceed as follows:

1. Set the system power switch to the OFF position.

2. Open the chassis lid and locate the lab module re-
quired by the demonstration.

3. Remove its connector block by lifting upward with a
slight rocking motion, as shown in Figure 36.

4. Locate the two test wires (stripped and tinned wire at

Figure 36. Removing a Connector Block
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one end and probe clips at the other end). These test
wires are originally packed in the bottom drawer of
the interface kit. You will be using test wires to con-
nect a lab module to an external instrument in the fol-
lowing demonstrations.

The specific connection instructions are given for each lab mod-

ule.

This demonstration illustrates the collection of analog input, its ANALOG-TO-
conversion to digital values, and its simultaneous display on the DIGITAL
terminal screen. An example of such an application is plethys- DEMONSTRATION

mographic monitoring, in which the medical researcher mea-
sures the ongoing changes from a blood volume measuring
device attached to a subject’s finger. For the purposes of this
demonstration, the function generator provides the input.

(O ™

+15T 24

-15T 23
analog gnd. 22
analog gnd. 21
logic gnd. 20
ext start 19
logic gnd. 18
8-15s.e. 17
ch 16/rt 11 16
ch11 15

ch 14/rt 10 14
ch 10 13

ch 13/rt9 12
ch9 11

ch 12/rt 8 10
ch8 9
analog gnd.
ch?
analog gnd.
ch 6
analog gnd.
chb
analog gnd.
ch4

L
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Figure 37. A/D Sample Connection 63
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Connection To connect the function generator to the A/D converter, proceed
Instructions as follows:

1. Set the system power switch to the OFF position.

2. Locate the A/D converter; remove the connector block
and locate the test wires, as described in “General In-
structions.”

3. Connect one of the test wires to a ground terminal on
the connector block and the other wire to the connector
block terminal for channel 7 (Figure 37).

4. Connect the clip attached to the ground wire to the
negative or common lead of the function generator.
Connect the remaining clip to the signal lead of the
funection generator (Figure 38).

5. Replace the A/D connector block, pushing firmly
down until the block is fully seated.

6. Setthesystem power switch tothe ON position and en-

ter the date and time, as described on page 38.

64 Figure 38. A/D and Function Generator Connection
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7. Set the function generator mode to sine wave. Set the
frequency to approximately 1/2 Hz and set the level to
2 volts peak-to-peak.

When you are satisfied that the A/D module is properly con-
nected to the signal generator according to the instructions
given above, run the demonstration program by typing the fol-
lowing command on your terminal keyboard:

RUN ADDEM

The program identifies itself and asks you to specify the channel
to which you connected the function generator. The program
then collects data for 120 seconds producing a strip chart repre-
sentation of the input values on the terminal screen.

Since you connected to channel 7, type “7” in response to the
program’s request for channel number. The resulting display is
shown in Figure 39.

ANALOG-TO-DIGITAL DEMONSTRATION
[neut from channel 7 now comslete.

AGAIN (Y or N)7 |

- /

Figure 39. ADDEM Screen Sample

The program displays the analog values input from the function
generator.

If the demonstration does not behave as described, check your
connections and try the procedures suggested on page 30.

You can experiment with the function generator, changing the
frequency by small increments, and changing the amplitude of

Running the Program
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the generator output. For each change in the signal, you can ob-
serve the effect on the terminal screen.

You can experiment with the other waveforms produced by
your function generator. You can repeat the experiment with
other channels by changing the wiring to the connector block
and responding with that channel number.

To repeat the demonstration, type “Y” in response to the ques-
tion “AGAIN (Y or N)?” To conclude the demonstration, type
“N”.

Here is the portion of the ADDEM program that collects the
analog input:

210 REM Take points for 120 seconds. Display points on screen.
220 REM

240 1—1

250 SCHEDULE ("Interval’,120,290)

255 REM Repeat the following until interval complete.

260 AIN('DISPLAY’ M%(),..C)

270 IF I=0 THEN GOTO 291

280 GOTO 260

290 I=0\RETURN

This portion of the program sets a flag, I, to one and then calls
the SCHEDULE routine to specify a time interval of 30 seconds.
After 120 seconds, the SCHEDULE routine sets flag I to zero.
As long as the flag is one, indicating that the time interval is not
complete, the program calls the AIN routine to read an analog
value from the channel specified by C, convert the analog value
to digital form, store it in M%, and display it on the screen. When
the flag is zero, indicating that the time interval is complete, the
program proceeds to the next logical step.

If you want to look at the complete demonstration program, type
the command:

LIST

After you press the RETURN key, MINC displays the program
on the terminal screen.

This demonstration illustrates how to send output signals of the
sort needed to drive oscilloscopes, analog X-Y plotters, and simi-
lar instruments. For the purposes of this demonstration, the
volt-ohmmeter substitutes for one channel of the X-Y plotter.
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To connect the volt-ohmmeter to the D/A converter, proceed as

follows:
1.

2.

Set the system power switch to the OFF position.

Select the D/A converter that occupies the rightmost
position in the chassis and remove the connector block,
as described in “General Instructions.”

Set the volt-ohmmeter to DC volts, select a range that
will give nearly full-scale deflection for a 5-volt input.

Connect one of the test wires to a ground terminal on
the connector block and connect the other wire to the
terminal for channel 1 (DAC 1), as indicated in Figure
40.

(O T

+15T 24
-15T 23
BIT3L 22
I osiT2L 21
¢ logic gnd. 20
¢ BIT1L 19
logic gnd. 18
BITOL 17
logic gnd. 16
BIT3H 15

logic gnd. 14
BIT2H 13

logic gnd. 12

BIT1H 11
logic gnd. 10
BITOH 9
analog gnd.
: DAC3
! analog gnd.
DAC 2
analog gnd.
DAC 1
analog gnd.
DAC 0

S NWAROO®N®

L~

Figure 40. D/A Sample Connection
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5. Connect the clip attached to the ground wire to the
negative lead of the volt-ohmmeter. Connect the re-
maining clip to the positive lead (Figure 41).

6. Replace the D/A converter connector block, pushing
firmly down until the block is fully seated.

7. Setthesystem power switch tothe ON position and en-
ter the date and time as described on page 38.

8. Set the selected D/A converter channel to unipolar
mode, 5 volts.

/

Figure 41. D/A and Volt-ohmmeter Connection

When you are satisfied that the D/A converter is properly con-
nected to the volt-ohmmeter, run the demonstration program by
typing the following command on the terminal:

RUN DADEM
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The program identifies itself and asks some questions. When the
program then asks you to choose a channel number, type “1”.
The resulting display is shown in figure 42.

DIGITAL-TO-ANALOG DEMONSTRATION PROGRAM ﬂ\\\\\

The digital-to-analog demanstration program generates a voltage
at the D/A output causing the volt-ohmmeter to oscillate starting
with a small amplitude and slowly increasing until a maximum
amplitude is reached.

Connect the volt-ohmmeter to one of the four channels of the D/A
converter, Set the volt-ohmmeter to DC volts and select a range
that will give full-scale deflection for a 5 volt input.

How many seconds do you wish to run (1 to 30)7 25

How many D/A converters do you have in your configuration? {
What channel did you connect the volt-chmmeter to (0 to 3)7 {
AGAIN (Y or N)? n

READY
1

. J

Figure 42. DADEM Screen Sample

The program generates a varying voltage at the D/A output,
causing the volt-ohmmeter to oscillate, starting with asmall am-
plitude and slowly increasing the amplitude until a maximum
amplitude is reached. Then the amplitude declines until the
minimum amplitude is reached. This process continues for the
duration you specified.

If the demonstration program does not behave as described,
check your connections and then try the procedures on page 30.

You can repeat the demonstration with other channels and other
D/A converters by changing the wiring and responding with the
appropriate channel number.

To repeat the demonstration, type “Y” in response to the ques-
tion “AGAIN?” To conclude the demonstration, type “N”.

Here is the portion of the DADEM program that performs the
analog output:

180 REM Schedule an interrupt T seconds from now
200 S=0
210 SCHEDULE ('Interval’,T,420)

Looking at the
Program
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270 REM Repeat the following code until interval completes.
290 IF S=1 THEN 500

300 AOUT(,V,,.C)

310 GOSUB 330

320 GOTO 290

This segment of the program uses the SCHEDULE routine to
control the amount of time spent in sending data to the volt-
ohmmeter. The program calls the AOUT routine to convert the
value of V to analog form and send it to the output channel speci-
fied by C. The subroutine at line 500 computes the value V so
that it varies in the way described above.

If you want to look at the complete program, type the command:

LIST

After you press the RETURN key, MINC displays the program
on the terminal screen.

One of the simplest and most commonly-used monitoring proce-
dures consists of counting external events such as organism re-
sponses, mechanical operations, and outputs from complex in-
struments. These events frequently need to be accumulated over
controlled periods of time. This demonstration uses a digital in-
put unit as an interface device and a function generator as a con-
venient external event producer.

To connect the function generator to the digital input unit, pro-
ceed as follows:

1. Set the system power switch to the OFF position.

2. Set the function generator output level to about 5V
peak-to-peak (2.5 volt maximum positive excursion);
set the mode to square wave; set the frequency to 5 or
10 Hz. CAUTION: Peak level must not exceed -16 or
+20V.

3. Select the digital input unit that occupies the right-
most position in the chassis and remove its connector
block, as described on page 60.

4. Connect one of the test wires to a ground terminal on
the connector block and the other wire to input line 2 of
the digital input module (Figure 43).
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5. Connect the clip attached to the ground wire to the neg-
ative or common terminal of the function generator;
connect the remaining wire to the signal terminal of

the generator (Figure 44).

6. Replace the digital input connector block, with wires
attached, pushing firmly down until the block is fully

seated.

7. Set the system power switch to the ON position and en-

ter the date and time, as described on page 38.

L)

D15

REPLY

AT

Do7

D05
D04
D03
D02
DO1
D00
logic gnd.

ANTRAER

Figure 43. Digital Input Sample Connection
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When you are satisfied that the digital input module is properly Running the Program
connected to the function generator, run the demonstration pro-

gram by typing the following command on your terminal:

RUN DIDEM
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Figure 44. Digital Input and Function Generator Connection

MINC asks you to specify the digital input module (if you have
more than one in the chassis) and the number of seconds you
want to spend collecting data. The program then runs for the
specified amount of time. MINC examines all the input lines of
the specified digital input unit and determines, by the incoming
data, the channel that you connected. At the end of the duration
you specified, MINC displays the total number of samples taken,
and the status of the specified line.

Choose a duration of 25 seconds. The resulting display is shown
in Figure 45.

Because you set the mode of the function generator to square
wave, the function generator puts out a signal that spends half
time in a set state (above the threshold) and half time in a clear
state (below the threshold). Thus, the number of samples shown
in the set state should be approximately the same as the number
of samples taken in the clear state.

If the demonstration program does not behave as described
check the connections and then try the procedures suggested on
page 30.
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/MCITAL INPUT MODULE DEMONSTRATION PROCRAM \

The digitai input demonstration program looks at all the chammeis
of the digitai input moduie thai you specify for the amount of time
you specify and then reports the number of sampies iaken on sach
channel

How many seconds do wou wish to run {5 to 3007 28
How mary digital input modules do you have in the chassis? |

A total of 726 sampies were itaken.

Line no. No. set No. clear Percent set.
2 o8 358 50.89
AGAIN (Y or Ni?

- /

Figure 45. DIDEM Screen Sample

You can repeat the demonstration with other channels and other
digital input modules. To repeat the demonstration, type “Y” in
response to the question “AGAIN (Y or N)”. To conclude the
demonstration, type “N”.

Here is the portion of the program that performs the digital in-
put.

210 S=0

220 SCHEDULE('INTERVAL’,T,2000)
240 REM-—-Loop until the signal S is nonzero
255 IF >0 THEN 400

260 DIN(,M,,U)

265 K=K+1

280 REM——-Scan for active bits
300 SCAN_BIT(,M)

310 IF J<<0 THEN 255

320 C(Hh=C()+1

330 GOTO 300

This segment of the program uses the SCHEDULE routine to
control the amount of time spent looking for digital input. The
DIN routine reads the digital input unit specified by U. The rou-
tine SCAN_BIT determines the line on which the input is re-
ceived. Then the count C(J) associated with that line is incre-
mented.

If you want to look at the complete demonstration program, type
the following command:

Looking at the
Program
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LIST

After you press the RETURN key, MINC displays the program
on the terminal sereen.

This demonstration illustrates how you can use a digital output
module to control the frequency and duration of an OFF/ON
condition — for example, a stimulus in a psychology experi-
ment. For the purposes of this demonstration, the volt-
ohmmeter acts as the stimulus-monitoring instrument.

To connect the volt-ohmmeter to the digital output module, fol-
low the steps given below:

1. Set the system power switch to the OFF position.

I

EXT VOLT 24
user gnd. 23
HB STRB 22

D15 21
D14 20
D13 19
D12 18!

D11 17!
D10 16
D09 15
D08 14
+5vref 13
logic gnd. 12
RPLY 11
LB STRB 10
D07 9
D06 8
Dos 7
D04 6
D03 &
D02 4
3

2

1

I

i I T I

R

AT

m
!

i \ Do1
D00
user gnd.

n—

Figure 46. Digital Output Sample Connection
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2. Select the digital output module that occupies the
rightmost position in the chassis and remove the con-
nector block, as described on page 62.

3. Set the volt-ohmmeter to DC volts. Select a range that
will give nearly full-scale deflection for a 3.5- to 4-volt
input.

4. Connect one of the test wires to a ground terminal on
the digital output connector block, and connect the
other wire to output line 2 (Figure 46).

5. Connect the clip attached to the ground wire to the
common lead of the volt-ohmmeter. Connect the re-
maining clip to the positive lead (Figure 47).

6. Replace the digital output connector block, pushing

firmly down until the block is fully seated.

7. Setthe system power switch to the ON position and en-
ter the date and time, as described on page 38.

Figure 47. Digital Output and Volt-ohmmeter Connection 75
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Now the digital output module is connected to the volt-
ohmmeter, and you can call the demonstration program by typ-
ing the following command on the terminal:

RUN DODEM

The program identifies itself and asks some questions.

Choose a 20-second test duration, output line 2, a set period of 1
second, and a clear period of 5 seconds. The resulting display is
shown in Figure 48.

ﬂIGITAL OUTPUT MODULE DEMONSTRATION PROGRAM \

The digital output demonstration program moves the needle of a voit-
otmmeter to 3 0 volt deflection (approximately! for a set periocd and
to a 4 volt deflection for a clear period

You specify the digital output unit number and the line number for
that unit to which you connected the volt ohmmeter. Then, you specify
the amount of time you want the demonstration to run and the amount
of time you want to spend in the set state and the amount of time

you want to spend in the clear state.

Match the volt-ochmmeter to see the two states.

Houw mary seconds do you want to run (5 to 30)7 20

How mary digital output units do you have in the chassis (1 to 4)7 1
What line did you connect the volt-chmmeter to (0 to 15)7 2

How mary seconds do you want in the set period? {

How mary seconds do you want in the clear period? §

AGAIN (Y or N}?

/

The program generates “stimuli” on the volt-ohmmeter with the
set period and clear period time you specified in answering the
questions asked by the demonstration program. Note that clear
period is approximately 4 volts and the set period is approxi-
mately 0 volts.

Figure 48. DODEM Screen Sample

If the demonstration program does not behave as described, try
the procedures suggested on page 60.

You can repeat the demonstration specifying a different time
duration or different set and clear periods, or you can change the
connections and run the demonstration program for different
output lines or different digital output modules. To repeat the
demonstration, type “Y” in response to the question “AGAIN
(Y or N)?” To conclude the demonstration, type “N”.
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Here is the portion of the DODEM program that is concerned
with digital output.

90 REM Specify and schedule interval.
100 J=0

110 SCHEDULE('Interval’,T,2000)

120 REM Repeat the following until interval complete.
230 IF J=1 THEN 400

250 REM First, set line for P1 seconds.
260 REM Then, clear line for P2 seconds.
300 SET_LINE(L,1,U)

310 PAUSE(P1)

320 SET_LINE(L,0,U)

330 PAUSE(P2)

340 GOTO 230

2000 J=1 \ RETURN

This segment of the program uses the SCHEDULE routine to
control the amount of time spent sending data through the digi-
tal output module to the volt-ohmmeter. The SET_LINE rou-
tine sets the line indicated by L for the digital output module
specified by U to the set state. The PAUSE routine pauses for
the number of seconds you requested to be in the set period. The
next SET_LINE statement (line 320) clears the line and the
PAUSE statement following it pauses for the clear period you

requested. The process of setting and clearing the lines con-

tinues until the interval is complete.

If you want to look at the complete demonstration program, type
the command:

LIST

After you press the RETURN key, MINC displays the program
on the terminal screen.

The need to measure the time it takes a person to answer a ques-
tion often occurs in the psychology laboratory. The clock mod-
ule demonstration program asks you to perform a sequence of
simple arithmetic calculations. The program uses the clock
module to determine the time it takes you to respond. Your an-
swer is checked for correctness and your response time re-
corded. At the end of the sequence of calculations, your score is
printed.

Before running the program, pull out the knobs on the clock
module labeled ST1 and ST2 and turn these knobs clockwise to
the last position.

Looking at the
Program

CLOCK MODULE
DEMONSTRATION

Running the Program
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To run the program, type the following:
RUN CLKDEM

When you press the RETURN key, MINC runs the program. It
identifies itself and asks you how many calculations you want to
try.

Choose five calculations. Then respond to each calculation pre-
sented by typing the answer followed by the RETURN key.
Your response time is calculated after you press the RETURN
key. The resulting display is shown in Figure 49.The program
chooses a different set of problems each time you run it, so the
problems, the answers you give, and the response time will be
different from those shown in the figure.

+ means addition
- =means subtraction
* means multiplication

Your answer is validated and your response time computed.

How many problems do you want to try (1 to 20)7 5

7-5=172

CORRECT! Your response tise -  1.47 seconds
gx4=72

CORRECT! Your response time - 2.33 seconds
9+8="717

CORRECT! Your response time -  2.36 seconds
2+3=758

CORRECT! Your response time - 1.39 seconds
6+3=79%

CORRECT! Your response time - 1.75 seconds

You had 5 correct and { wrong anssers.
#verage correct response time was 1.85 seconds

Qam (1 or 07 § /

Figure 49. CLKDEM Screen Sample

If the time given for your response does not seem reasonable,
then try the recovery procedures given on page 30.

If you want to try another sequence of calculations, type “Y” fol-
lowed by the RETURN key in response to the question
“AGAIN?” If you want to conclude the demonstration, type “N”.

Here is the portion of the CLKDEM program that determines
your response time.

360 START_TIME('KHZ') \ REM —- START CLOCK
370 INPUT A\ REM GET ANSWER FROM USER
380 GET_TIME(T) \ REM —————————- GET RESPONSE TIME
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The routine START_TIME starts an elapsed time clock running
at 1 KHz. The INPUT statement waits for your response and
stores your response for later evaluation by the program. The
GET_TIME routinereads the time elapsed between starting the
clock and receiving the answer.

To list the complete program, type the following command:
LIST

In response to this command, MINC displays the program on the
terminal screen.
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CHAPTER 9

CONCLUDING REMARKS

This concludes the introduction to MINC.

If you have just unpacked MINC, there are several additional
things you should do, namely:

® Make a copy of the Master System Diskette. To do this,

you follow the instructions given for copying the Mas-
ter Demonstration diskette except that you insert the

Master System diskette in the left-hand drive.

e Turnto Book 7 and follow the directions for Diagnostic
Procedures.

If you are new to programming, turn to Book 2 for simple, step-
by-step instructions on how to proceed. If you are an experienced
programmer, you will probably still want to skim Book 2. It con-
tains a detailed introduction to the MINC editor and valuable in-
sights into the effective use of MINC.

If you plan to use the graphic capability, read the explanatory
part of Book 4. If you plan to connect IEEE-compatible instru-
ments to MINC, read the explanatory part of Book 5. If you plan
to use the Serial ASCII controller or the lab modules, read the
explanatory part of Book 6.
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APPENDIX A

HANDLING UNUSUAL

This appendix describes some unusual conditions that might oc-
cur when you first begin using MINC. Typically, these condi-
tions occur if MINC is not properly connected or if some normal
operating procedure is overlooked.

This appendix attempts to give advice about what to do when a

particular condition oceurs.

Condition
You turn on the system
power switch and the
system does not identify
itself and ask for the
date.

You get one of the
following messages when
you turn on the system
power switch:

BOOT-F-1/0 error

MON-F-System read
failure halt

Procedure
Make sure that a demonstra-
tion or system diskette is in
drive 0 and that the drive
door is properly closed.

Check that all the switches
are set properly, as described
on page 35.

Check that the power cord is
plugged into an electrical out-
let.

Check that all the cables are
connected correctly. (Refer to
Book 7 to determine proper
connections.)

Check that a demonstration
or system diskette is in drive
0 and that the drive door is
closed correctly.

CONDITIONS
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You are using MINC and
an “@” character followed
by a sequence of digits
appears on the terminal
screen.

You type characters on
the keyboard and they
do not appear on the
terminal screen.

The blinking command
“SET UP” appears in the
upper left-hand corner
of the terminal screen.

Hold down the shift key and
press the P key. If MINC
responds with the message
“READY”, you can continue
your work.

If not, you must restart
MINGC, by turning off the sys-
tem power switch, waiting 5
seconds, turning on the sys-
tem power switch, and en-
tering the date and time.
Then you must start at the be-
ginning of a demonstration by
typing “RUN” followed by the
program name.

Press the NO SCROLL key
and try typing some more
characters. If these charac-
ters appear on the screen, you
can continue your work.

If not, check that the terminal
keyboard is plugged into the
terminal. If you find that the
plug is loose, plug it in se-
curely and you should be able
to continue your work.

If the above procedures don’t
help, you must restart MINC.

If you have trouble restarting
MINC, consult the first two
error condition recovery pro-
cedures.

Press the SETUP key (lo-
cated in the upper left-hand
corner of the terminal key-
board). The sereen should re-
turn to normal and you should
be able to continue your work.

If not, you must restart
MINC.

If the condition persists, refer
to “SETUP Directions” in
Book 7.



If none of the conditions given here seem to apply to your prob-
lem, try restarting MINC by following the instructions for start-
ing MINC given in Chapter 4.

If the problem persists, consult Error Recovery in Book 3 or
“Troubleshooting” in Book 7.

APPENDIX A
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AA-D571A-TC
READER’S COMMENTS

NOTE: This form is for document comments only. DIGITAL will use comments submitted on this form at the

company’s discretion. If you require a written reply and are eligible to receive one under Software
Performance Report (SPR) service, submit your comments on an SPR form.

Did you find this manual understandable, usable, and well-organized? Please make suggestions for improvement.

Did you find errors in this manual? If so, specify the error and the page number.
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O  Higher-level language programmer
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