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PREFACE

This Workbook is published as part of a video training program on
the Professional Computer System. The Workbook contains support

information for the videotape as well as reference material.

This document is intended to be used for TRAINING PURPOSES only.

It is not intended to supplement or replace the use of Wang
documentation normally used during the servicing of this product.

The material contained in this document, while accurate during
the development of this training course, is more generic in nature
and may not reflect the latest hardware and software enhancements

incorporated into the system you will be servicing.

If any questions arise pertaining to the contents of this

workbook and video program, please direct them to:

Curriculum Development Supervisor
C/O WANG LABORATORIES Inc.
TECHNICAL TRAINING CENTER

Mail Stop 8530
437 South Union Street
Lawrence, MA 01843
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PROFESSIONAL COMPUTER COURSE INFORMATION

SCOPE

This course is designed to provide training pertaining to the
Installation, Operation, Troubleshooting, and Repair of the Wang
Professional Computer System. The Videotape shows these operations
being performed, while the Workbook contains quizzes and Lab.
Exercises to reinforce the material presented on the Videotape. To
gain the maximum benefit from this course the student must complete
the Workbook quizzes and Lab. Exercises after viewing each Section
of the Videotape.

PREREQUISITES

1. The Trainee must have a knowledge of Basic Electronics and
Digital Logic obtained either through a credited Technical
School, or through the equivalent work experience.

CURRICULUM LEVEL

This module is written to the Wang Customer Engineering, Asso-
ciate Field Engineering Technician (AFET) level.

APPROXIMATE COMPLETION TIME

Video Tape (run time) - 2 hours 15 mins.
Course Completion Time - 12 hours
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COURSE STRUCTURE

This course is made up of a VIDEOTAPE and INTERACTIVE WORKBOOK.
The WORKBOOK contains two parts. Part I includes the interactive
instructions, quizzes, and Lab. Exercises for seven sections of
instruction. A Professional Computer System must be available for
the students to perform the Lab. Exercises. Part II includes most of
the material presented in the video as well as more detailed text,
parts lists, diagrams, and tables. Part II of the Workbook is to be
used as a reference while reviewing the course material and while

working on the Quizzes and Lab. Exercises.
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COURSE OBJECTIVES

Upon completion of this video training program YOU will be able to:

1. Describe how the PC System is physically constructed, list
the Options that are offered, and explain how they interface

with the system.

2. Install the Professional Computer System, including the

Options, and verify that the system is operational.

3. Operate the PC System to a level adequate for verification
that the system is operational and will run all the
Customer's software furnished by Wang.

4. Remove and replace any Field Replaceable Unit (FRU) in the
PC Systen.

5. Be able to perform all the necessary alignments and

adjustments on the PC System in a professional manner.
6. Be able to troubleshoot and repair the PC System to the FRU
level, using and interpreting the system diagnostics and

standard troubleshooting techniques.

7. Explain the theory of operation of the PC System to the
block level.
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SECTION 1

INTRODUCTION TO THE WANG PROFESSIONAL COMPUTER

OBJECTIVES
Upon completion of this section you will be able to:

1. Describe how the Professional Computer System is

physically constructed.
2. List the various Options available for the PC System.

3. Explain how the Options interface with the system.

. INTERACTIVE INSTRUCTIONS

First read the GLOSSARY OF TERMS for this section then view
SECTION 1 of the WANG Professional Computer VIDEO TAPE. After
viewing the Video Tape answer the questions in the INTERACTIVE
QUIZ for this section. Take your time and if you can't remember
the answer to any of the questions refer to PART II, SECTION 1 of
this WORKBOOK. All the material contained in the Video Tape is
in PART II of this WORKBOOK.

Once you have completed the INTERACTIVE QUIZ check your
answers against the correct answers in Appendix B. Remember,
these quizzes are designed to help you learn the material
presented in the Video. So if you did miss any of the questions,

going over them again helps you remember those points later.

This completes SECTION 1 of the Professional Computer Video
. Training Course. Proceed to Section 2 of this workbook.
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BUS

BYTE

CP/M-80

CPU

CRT

DAISY PRINTER

DMA

EU

E-PROM

SECTION 1

GLOSSARY OF TERMS

One or more conductors used as a path for
transmitting information from any of several

sources to any of several destinations.
8 bits of data operated on as a unit.

An 8 bit Control Program for Microprocessors
marketed by Digital Research Inc. This is the
control program that runs on the TRS-80 and many
other Personal Computers controlling a large

variety of popular 8-bit applications programs.

Central processing unit - The heart of all

computers.

Cathode ray tube. Used for the WORKSTATION
display tube in WANG equipment.

A letter quality printer with the characters

arranged in a circle on the ends of spokes, or

'petals' that extend from a central hub.

Direct memory access.

Wang Professional Computer Electronics Unit.
Erasable-Programmable Read Only Memory chip.
These chips can be used over, and over again as

compared to the older ROM chips that could only be

used once.

Kilobyte
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Kilobyte
LED
Megabyte

Microprocessor

Modem

OIS

Pixel

PROM

RAM

GLOSSARY - (CONTINUED)

One thousand bytes, also abbreviated as K and KB.

Light emitting diode.

One million bytes, also abbreviated as Meg and MB.

An 8, or 16-bit CPU, housed in a single chip. The
Z80, 8080, and 8086 are common examples that
require external memory and are packaged in a
40-pin chip. Other examples are the 8049 and 8031
which contain a small internal memory and are used
for special applications, such as keyboards and

printers.

Also called Data Set. A device that performs the
modulation/demodulation and control functions
necessary to provide compatibility between

Computer Systems and Communications facilities.

Wang Office Information Systems such as the
0IS-125 and the 0IS-140 systems.

Picture element, or dot, that is the smallest
displayable unit that can be addressed by computer
software. Each character displayed on a computer
driven CRT is made up of many dots that are
clearly visible when the CRT brightness control is
turned down slightly.

Programmable read only memory.

Random access memory-.
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RF

RF Modulator

RS-232

RTC
TV

Vs

X.21

GLOSSARY - (CONTINUED)

Radio Frequency.

A low cost Television Modulator used with the Low
Resolution Video Controller to modulate the
Composite Video Signal onto a television channel
frequency so it can be received and displayed by a
normal commercial television set.

The document number of the Electronics Industries
Association (EIA) document that details engineer-
ing standards for use by the Computer and Commun-
ications Industry in the United States of America
for the interface between Data Terminal Equipment
(DTE) and Data Communication Equipment (DCE)
employing serial binary data interchange. This
number is used as an acronym for the interface,as
is EIA to a lesser degree.

Remote Telecommunications Controller.

Television.

Wang Virtual Storage Computers Systems such as the
Vs-25, VS-80 and VS-100.

The European equivalent of RS-232.
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INTERACTIVE QUIZ 1-1

. This is a multiple choice quiz. Circle the letter of your choice for
the most correct answer then check your answers with the correct

answers in Appendix B.
1. Which board controls the whole P/C System?

a) The Master CPU Board.

b) The Motherboard.

c) The Medium Resolution Character Generator.
d) The Power Supply.

2. What is the maximum capacity of a PC Floppy Diskette?

a) 300 Kilobytes.
b) 5 Megabytes.
c) 360 Kilobytes.

. d) 10 Megabytes.

3. How does the MS-DOS System Program get into the Main Memory?

a) It is loaded by the PROM resident BOOT STRAP LOADER
program from the Disk Drive during the Power-Up
sequence.

b) It is permanently resident.

c) It is loaded at Power-Up time by the B.I.T.

d) It is transferred from the Power-Up PROM at Power-Up.

4. The RS-232 Asynchronous Interface can be used to:
a) Drive a Parallel Printer.
b) Allow the PC to emulate a 2236DW Terminal.
. c) Run the PC on a remote Wangnet.

d) Run 2780/3780 communications software.
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The Tandon Floppy Disk Drive is a DSDD Drive. What does

DSDD mean and what is the size of the Diskettes? .
a) DUAL SIDED, DOUBLE DENSITY, ------ 8 inches in diameter.
b) Drop-sided, diamond dipped, =------ 6 inches in diameter.

c) Diamond-studded, double-dipped --- 6.5 inches in

diameter.
d) Dual-sided, double density, =--=---- 5.25 inches in
diameter.

The Motherboard has Option slots.

a)
b)
c)
d)

N »nn B~

What is the maximum amount of Main Memory possible in the PC?

a) 512 Kbytes.
b) 640 Kbytes.
c) 1 megabyte.
d) 128 Kbytes.

Which program executes first on Power-Up?

a) The B.I.T. (Built-In-Test).
b) The Power-Up sequencer.

c) MS-DOS.

d) The BOOT STRAP LOADER.
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10.

11.

12.

The Winchester Controller Board must be installed

in

a)
b)
c)
d)

The Medium Resolution Graphics Board

a)
b)
c)
d)

The LED on the Memory Expansion Board

a)

b)
c)
d)

?

The Winchester Drive.
EU slot 5.

Any EU slot.

EU slot 1.

Has 12 Kilobytes of static RAM.

Drives a graphic display.

Is a stand-alone board.

Connects to the Medium Res. Character Board.

Indicates when the board is being accessed by the
software.

Is programmable.

Indicates a memory parity error.

Indicates a write protect error.

The RTC Board

a)
b)
c)
d)

Has its own IEEE-488 industry standard interface.
Is the system Real Time Clock.

Comes in two versions, RS-232 and X.21.
Communicates with the Main CPU in ASCII code.
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13.

14.

15.

16.

The Medium Res. Character Generator character matrix

is

a)
b)
c)
d)

8 x 9 pixels.
10 x 12 pixels.
5 x 7 pixels.

Programmable.

The Low Res. Video Controller

a)
b)

c)

d)

The Low Res. Video Controller generates

a)
b)
c)
d)

can be used to drive a television.

can be used to drive a color, or black and white
television.

can be used to drive a color, or B & W television or;
color, or B & W video monitor.

generates a screen display of 25 eighty character

lines.

16 program-selectable colors in the Video Monitor mode.
16 program-selectable colors in the TV mode.

4 program-selectable colors in the TV mode.

Two bits per pixel in the TV mode.

The Option that allows the PC to operate as a VS workstation
is called the

a)
b)
c)
d)

CP/M-80 Option.

Z80 Option.

Local Comm. Option.
Data Link Option.

I-1-10



17.

18.

19.

20.

Two boards make up the

a)
b)
c)
d)

The CP/M-80 Option allows the PC to

a)
b)
c)
d)

All the PC Option boards are

a)
b)
c)
d)

CP/M-80 Option.

Data Link Option.
Expansion Memory Option.
Local Comm. Option.

Emulate a CP/M-80 terminal.

Run CP/M-80 based 8-bit programs.
Run IBM programs.

Run Multiplan.

Multilayered
Translucent

8 x 12 inches in size.
Heat treated.

CP/M-80 Operating System software runs on

computer systems.

a)
b)
c)
d)

8086
280
8087
68000

I-1-11
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21.

22.

23.

24,

of RAM memory is located on the PC CPU Board.

a) 128 Kbytes

b) 256 Kbytes

c) 512 Kbytes

d) 1024 Kbytes

of RAM Memory is located on the RTC Option

Board.

a) 64 Kbytes

b) 128 Kbytes

c) 64 Kwords

d) 256 bytes

32 Kilobytes of dynamic RAM Memory is located on

the

a) Local Comm Option Data Link Board.

b) CP/M-80 Option Board.

c) Medium Res. Graphics Board.

d) Low Res. Video Controller Board.

The Low Res. Video Controller generates characters per

line in the TV Mode.

a)
b)
c)
d)
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25.

Which of the following is interpreted by the

Error

a) A Monitor failure.

b) An Option board failure.
c) A Memory Parity Error.
d) An Open Floppy Door.

I-1-13
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SECTION 2

INSTALLATION OF THE PROFESSIONAL COMPUTER

OBJECTIVES

Upon completion of this section you will be able to:
1. Install the Professional Computer System.
2. Install PC Option boards.

3. Determine that the PC System is operating properly.

INTERACTIVE INSTRUCTIONS

First read the GLOSSARY OF TERMS for this section then view
SECTION 2 of the WANG Professional Computer VIDEO TAPE. After
viewing the Video Tape answer the questions in the INTERACTIVE
QUIZ for this section. Take your time and if you can't remember
the answer to any of the questions refer to PART II, SECTION 2 of
this WORKBOOK. All the material contained in the Video Tape is
in PART II of this WORKBOOK.

Once you have completed the INTERACTIVE QUIZ check your
answers against the correct answers in Appendix B. Remember,
these quizzes are designed to help you learn the material
presented in the Video. So if you did miss any of the questions,

going over them again helps you remember those points later.
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After you have completed the Interactive Quiz perform Lab.
Exercise # 2-1. The Lab. Exercises are a vital part of this
Training Course because they give you the hands-on experience
necessary to perform professionally at the Customer's Site. You
have seen the Installation of the system on the Video Tape, now
you should take this opportunity to do it. If you encounter
problems with the Lab. go back and view that portion of the video
tape over. Remember, this is a Self-Paced course. Your
responsibility is to completely learn the course material, even
if it takes longer than you anticipated.

When you have completed the Lab. Exercise proceed to Section
2 of this workbook.
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Attribute

Baud Rate

CPU

CRT

DAISY PRINTER

EU

LED

Modem

Monitor

MPI1

SECTION 2

GLOSSARY OF TERMS

A software selectable video enhancement such

highlight, reverse video, underscore, blink, etc.

The speed, or rate, in Bits-per-Second, of serial

data transmission.

Central processing unit - The heart of all

computers.

Cathode ray tube. Used in the Wang PC Monitor to
display the Video.

A letter quality printer with the characters
arranged in a circle on the ends of spokes, or
'petals' that extend from a central hub.

Wang Professional Computer Electronics Unit.

Light emitting diode.

Also called Data Set. A device that performs the
modulation/demodulation and control functions
necessary to provide compatibility between
Computer Systems and Communications facilities.

Refers to the Wang Professional Computer Video
Display device.

The acronym for Micro Peripherals Inc., a company
that markets floppy disk drives and other computer
products.



Multiplan

MX-80FT

Winchester

GLOSSARY - (Continued)

A "Spreadsheet' applications program that is
similar to '"'VisiCalc".

A small, light weight Dot Matrix printer capable
of printing at the rate of 80 characters per

second.

An acronym for small, high speed disk drives
utilizing "Winchester'" technology. The ten
megabyte Winchester Drive offered as a PC Option
fits in the same slot as the optional 360 Kilobyte
Floppy Disk Drive, giving the PC System
approximately 28 times more data storage/ access

capacity than the Floppy Drive.
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INTERACTIVE QUIZ 2-1

Who does the Presite Planning prior to a PC System

installation?

a) A Wang Customer Engineer.

b) The Customer is responsible for their own Presite
planning.

c) It is a joint responsibility between Wang and the
Customer.

d) No presite planning is necessary.

How many Shipping Containers make up a Standard PC System?

a) Three
b) Five
c) Four
d) Two

What should the Customer do with the Shipping Containers
after unpacking the system?

a) Throw them away.

b) Use them as a table to install the PC System on.

c) Read the installation instructions printed on the box.
d) Save them for possible return of the equipment.

Which Shipping Container should be opened first?

a) Auto-Enclosure
b) blue

c) white

d) EU

I-2-5



Drive during shipment.

a)
b)
c)
d)

The

a)
b)
c)
d)

A head retaining clip

A locking bar

A thin piece of cardboard

A carriage clamp

is packed with the EU.

AC power cord

Six rubber feet

Documentation Guide

Introductory Guide

The Standard PC installation requires the use of a

screwdriver. Why?

a)
b)
c)
d)

To
To
To
To

connect the Monitor to its pedestal.
mount the rubber feet on the EU.
secure the AC power cord to the EU.
install the Option boards.

The keyboard LEDs all come on then sequence out in about 30

seconds. WHY ?

a) To indicate to the User that the B.I.T. is running
properly.

b) To indicate proper Power-Up delay while the system
stabilizes.

c) To indicate to the User that the LEDs are operational.

d) To assure the User that the system is running.

I-2-6
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10.

11.

12.

What

a)
b)
c)
d)

When
is

should be done first in the PC check-out process ?

Load the System Software.
Load, and run the PC Diagnostic Package.
Test the power supply voltages.

Run the Command Processor.

a tab covers the notch on the edge of a diskette, it

a)
b)
c)
d)

NOT Write-Protected.
Released software.
Preliminary software.
Write-Protected.

If the PC system you are installing is to be powered by a

230 volt circuit what must be done?

a)
b)

c)

d)

What

Replace the 115 volt power supply with a 230 volt one.
Cut the 115 volt plug off the power cord and replace it
with a 230 volt plug.

Remove the EU cover and change the power supply switch
from 115 volt operation to 230 volt operation.

Adjust the power supply Over-voltage-protect
potentiometer for 230 volt operation.

configuration of the baud rate selector switch causes

the PC to loop on the B.I.T.?

a)
b)
c)
d)

All switches ON.
All switches OFF.
0001
1000
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When installing an Option Board ?

a) It must be cleaned.

b) The back panel must be attached.

c) The blank rear panel must be removed from the EU slot
it is to be installed in.

d) The EU power supply must be removed.

When installing the second floppy drive, Drive A must be

removed to

a) Change the terminators.

b) Run the cables for Drive B.

c) Free the power cable and connector for drive B.
d) Get the bottom plate for Drive B.

The MPI address platform plug is jumpered for a hex . .
a) 21
b) 20
c) 01
d) 02

The Winchester Controller board must be

a) Addressed for a hex 03.
b) Installed in Option slot 5.
c) Secured to the cable clip.
d) Addressed for a hex 02.
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17.

18.

19.

20.

Self-test is run on the MX-80F/T, Type III printer

by

a)

b)
c)

d)

Applying printer power

down.

Applying printer power
Applying printer power

down.

Applying printer power

FEED buttons held

down.

with the LINE FEED button held

with the READY button held down.
with the ON LINE button held

with both the ON LINE and LINE

is the correct configuration for the

MX-80F/T, Type III configuration switch banks.

a)
b)
c)
d)

The Monitor Swivel Arm is preset for a

a)
b)
c)
d)

Hex 01 for switch bank 1 and hex
Hex 50 for switch bank 1 and hex
Hex 05 for switch bank 1 and hex
Hex 03 for switch bank 1 and hex

360 degree swing.
180 degree swing.

90 degree left arc.

90 degree right arc.

5 for
1 for
1 for
4 for

switch bank 2.
switch bank 2.
switch bank 2.
switch bank 2.

For a 90 degree right arc, the Monitor Swivel

Arm

a)
b)
c)
d)

Must be clamped to the right side of the desk.
in the BOTTOM hole of the swivel arm.
in the CENTER hole of the swivel arm.

in the TOP hole of the swivel arm.

Set screw must be
Set screw must be

Set screw must be
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PROFESSIONAL COMPUTER TRAINING

LABORATORY EXERCISE {# 2-1

INSTALLATION

NAME

Start Time
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DIRECTIONS:

OBJECTIVES:

LABORATORY EXERCISE # 2-1

PROFESSIONAL COMPUTER INSTALLATION

It is important to perform the steps of this Lab.
Exercise in the order given to achieve the maximum

benefit from this procedure.

Upon completion of this exercise you will be able to
install the PC System and all of the Options offered
with it, including system check-out to assure its

operational integrity.

MATERIAL REQUIRED:

1
2
3
4.
5.
6
7
8
9

. A PC System, Configuration PC-004

Phillips screwdriver

. Flat blade screwdriver with a long shaft

Flat surface table or workbench
3/32 Hex (Allen) wrench.

. Monitor Swivel Arm
. Electronic Unit Desk Clamp

PC MS-DOS Diskette

. PC Diagnostic Diskette
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LABORATORY EXERCISE # 2-1

CONNECTING YOUR SYSTEM

1. Align the Keyboard cable connector key with the keyway in
its socket at the rear of the Electronics Unit and plug the

connector into its socket.

2. Turn the Monitor upside down, align the 8 pin cable
connector of the Monitor cable with its socket and plug it
in. Then, align the other, 5 pin cable connector with its
Monitor socket and plug it in. Return the Monitor to its

upright position.

3. Connect the other end of the Monitor cable to the two
sockets at the rear of the Electronics Unit the same way as

the Monitor was connected.

4. Connect the power cord to the 3 pronged socket at the rear
of the Electronics Unit and secure it by screwing the two
captive screws into the posts on either side of the power

cord connector.

5. Set the power switch next to the power cord connector to
the OFF position. When the ZERO is flush with the back
panel, the switch is in the OFF position.

6. Plug the free end of the power cord into a convenient AC
power outlet.

7. Remove the cardboard shipping protectors from the floppy
disk drive(s) before you turn on the system power. Just
open the Floppy Drive door and pull the protector straight
out and leave the floppy drives door(s) open.
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ITEM

ONOUM A WN =

CPUELECTRONICS ENCLOSURE

PART NO. DESCRIPTION ITEM PART NO. DESCRIPTION

210-8221-A"" PCA.CPU/MEMORY BOARD 20 651-0070 SCREW, #8 SELF TAP X 5/8 IN.

465-1243 CARD GUIDE. NYLON WHITE 8 IN. 653-4000 #8 FLAT WASHER

452-4042 CARD GUIDE, NYLON WHITE 4 IN.

278-4026"" DISKETTE DRIVE, DSDD 48TP! 21 650-2120 SCREW,. 4-40X 3/8IN. (1200 UNITS AND BELOW

220-3239"" CABLE.SYSTEM DRIVE (USE WITH ITEM 4) 652-0032 #6 LOCKNUT

465-1242 CARD GUIDE, NYLON WHITE 6 IN. 650-3132 SCREW,6-32 X 3/8IN. (1200 UNITS AND ABOVE)

650-3080 SCREW,6-32 X 1/4 PAN HD. PHIL 653-3000 FLAT WASHER

450-0153 BEZEL, BLANK OR 653-3001 LOCK WASHER

278-4026*° DISKETTE DRIVE DSDD 48TPI (USE CABLE

220-3240°) OR 22 445-9106 HANDLE, CHASSIS PULL
278-4030°" WINCHESTER DRIVE 10MB (USE “A” CABLE 23 452-3009 RF SHIELD, BLANK
220-3240°*) (USE “B" CABLE 220-3238*") 25 452-0284 PLATE. MOUNTING

458-3026 ENCLOSURE, CPU

478-0822 PIN GUIDE 26 650-3120 SCREW,6-32X3/8

651-0006 SCREW, #6 SELF TAP 1:2IN. LONG 653-3000 #6 FLAT WASHER

449-0622 BEZEL.CPU

458-3200 CHASSIS, CPU 27 650-3120 SCREW,6-32 X 3/8 (300 UNITS AND BELOW)

654-1205 GROMMET 653-3000 #6 FLAT WASHER

270-3279*" HARNESS ASSY. (INCLUDES ITEM 14) 653-3007 #6 NYLON WASHER

449-0671 CABLE CLAMP 650-3080 SCREW 6-32 X 1/4 PAN HD. (300 UNITS AND ABOVE)

210-8237** PCA MOTHERBOARD 653-3000 #6 FLAT WASHER

270-0792** POWER SUPPLY. SWITCHING SPS 200

420-2019 POWER CORD

24" LISTED BELOW ARE OPTIONS BOARDS

210-8222-A°" COLOR AND GRAPHICS BOARD 210-8248-A"" CP/M-80 EMULATOR BOARD
210-8225-A"" WINCHESTER CONTROLLER BOARD 210-8242*" EXPANDED MEMORY BOARD 128K
210-8233°* GRAPHICS DISPLAY ADAPTER 210-8242-1** EXPANDED MEMORY BOARD 256K
210-8243/8343-A"" CHARACTER DISPLAY ADAPTER 210-8242-2" EXPANDED MEMORY BOARD 512K
210-8245-A°" LOCAL COMMUNICATIONS BOARD (DATA LINK) 210-8232-A"" REMOTE COMMUNICATIONS BOARD
210-8246-A"" LOCAL COMMUNICATIONS BOARD (CPU) 210-8252 A** X.21 REMOTE COMMUNICATION BOARD
220-3281"*" CABLE ASSY FOR LOCAL COMMUNICATION BOARDS

°* DENOTES RSL ITEMS

Table I-2-1 ELECTRONICS UNIT PARTS LIST
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LABORATORY EXERCISE # 2-1

Move the power switch to the ON position while watching the
6 keyboard LEDs. They should flash on and off, then in
about 2 seconds they will all come on solid, and start to
sequence off from left to right. 1In about 30 seconds the
last LED will go out and the following message will be
displayed on the Monitor:

WANG PROFESSIONAL COMPUTER. REV 1.00
%*%% 40 NO AUTO-START DEVICE

This message indicates that you tried to start the System
with the Floppy Drive door open.

Close the Floppy Drive(s) door and depress the 'R" key on
the keyboard. The following message will be displayed on
the Monitor screen:

:R

01 WILL START FROM DRIVE A

02 STARTING FROM DRIVE A

*%%4]1 START FAILED
72 DRIVE A NOT READY

Open the Floppy Drive doors and insert the Diagnostic
Diskette in Drive A and a Scratch Diskette in Drive B.

Depress the '"R'" key on the keyboard to load the Diagnostics.
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11.

12.

13.

14,

15.

16.

LABORATORY EXERCISE # 2-1

When the Diagnostic comes up type in "YES'" to access the
Customer Menu, then depress the "EXECUTE" key to start the

Diagnostics.

When the prompt comes up asking for the drive to be tested
type in"B'", and depress "EXECUTE" to select Drive B and
start the test.

After approximately 2 minutes the Floppy Drive test will
complete and the Video Controller/Monitor Test will start,
then prompt you to depress the '"MERGE' key with the
Attributes displayed on the screen. Depress the ''MERGE"
key and the Diagnostics will complete with a message
displayed on the Monitor Screen for the Customer.

Remove the Diagnostic Diskette from the Drive and replace
it with the MS-DOS System Diskette. Depress the ''CANCEL"
key.

When the WANG LOGO comes up on the Monitor screen depress
the "EXECUTE" key on the Keyboard to display the Main
Menu. Depress "EXECUTE" again to access the Applications
Menu, and depress "EXECUTE'" one more time to access the

Multiplan Program.

Since the Multiplan Software is not on the System Diskette
you must replace the System Diskette with the Multiplan
Diskette. Then depress the "EXECUTE" key to load the

program.
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17.

18.

19.

20.

21.

LABORATORY EXERCISE # 2-1

First the WANG LOGO will come up on the screen then, a
blank Multiplan ''spreadsheet' will come up. At this point
the intent of this Lab. is to check out the system, not to
teach you how to run Multiplan. So depress the "Q'" key,
which represents QUIT, and then depress the "Y' key for yes
to exit Multiplan.

Replace the Multiplan Diskette with the MS-DOS System
Diskette and depress the "EXECUTE" key. When the
Application Menu Comes up depress the ''CANCEL'" key to
return to the Main Menu.

Depress the ''SPACE BAR'" to step the selection block to the
DOS Command Processor and depress "EXECUTE" to access it.
The letter A followed by a colon indicates the Command
Processor is up and Floppy Drive A is prime. Type in ''VOL"
and depress "RETURN'" to display the volume number of the
System Diskette.

Remove the System Diskette from the drive and compare the
volume numbers, they should match. 1If not, or if the
number is not printed on the diskette, print it on the
label using a felt tip pen. Also check the "Write-Protect"
hole on the side of the diskette. It should be covered
with a TAB, otherwise known as a Band-Aid. If not, put one
on and replace the System Diskette in the floppy drive.

Type the word "EXIT" and depress ''RETURN" to return to the

Main Menu. This completes the installation and check-out
of a Standard PC System.
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FIGURE I-2-1 ELECTRONICS UNIT ILLUSTRATED PARTS BREAKDOWN
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LABORATORY EXERCISE # 2-1

Observe that the monitor displays the MS-DOS title after
the program loads and requests the date and current time be

entered.

Enter the date and time from the keyboard and the MAIN MENU
should be displayed. This is confirmation that you have
reassembled the system correctly.

MONITOR SWIVEL ARM INSTALLATION

With the Monitor disconnected from the Electronic Unit turn
the monitor upside-down so the pedestal base is facing up
and remove the four screws holding the base to the Monitor

with a Phillips # 1 screw driver. Save the 4 screws.

Gently 1lift the base off the Monitor and remove the rubber
bellows by pinching it and pulling. Then unsnap the
restrictor band that prevents the the Monitor from rotating

while it is on the base and replace the rubber bellows.

Using a small flat-blade screwdriver, snap out the swivel
arm protective cover, flip the arm over so the arm ring is
over the Monitor, line up the screw holes, and using the
four screws you removed in step 1, secure the Monitor to
the swivel arm.

Snap the protective cover back into the swivel arm ring and
snap out the cable guide from the arm with a flat-blade
screwdriver. Place the Monitor cable in the arm and snap

the cable guide back in place.
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ELECTRONIC UNIT DESK CLAMP INSTALLATION

LABORATORY EXERCISE # 2-1

The Monitor Swivel Arm elevates the Monitor up to 14 inches
above your desktop and is set to rotate through 180 degree
arc. You can change this arc to 90 degrees or a full 360
degrees. To change the arc to 90 degrees you'll have to
move the stop screw to either the center or innermost arc
setting. Remove the set screw using the 3/32 inch Allen
wrench supplied with the Swivel Arm from the 180 degree
hole and screw it into left or right 90 degree hole
desired.

Open the clamp so the opening is wide enough to fit over
your desk lip, then lift the whole assembly being careful
not to trip over the cable, put it in the position desired,
and clamp it to the desk.

1.

Open the 2 clamps so the clamp openings will fit over the
lip of your desk and position the clamp. The Electronics
Unit extends 3 inches beyond the front and rear of the
clamp so take this into consideration when positioning the
clamp.

Tighten the clamps until the jaws are flush with the bottom
of the desk, then tighten them at least two more turns, or
until you can't turn them anymore.

Carefully pick up the Electronics Unit with the Wang LOGO
up for the right-hand desk side installation, and slip the
cutouts on the Unit into the tabs on the desk clamp.

Check out your PC System by repeating steps 1 through 5 on
pages I-2-24 and I-2-25.

I-2-26



PARTI
SECTION 3

OPERATION
OF THE
PROFESSIONAL COMPUTER







SECTION 3

OPERATION OF THE PROFESSIONAL COMPUTER

OBJECTIVES

Upon completion of this section you will be able to:

1. Operate the Professional Computer System.
2. Determine that the PC System is operating properly.
3. Identify nonfatal errors occurring on Power-Up and

correct them.

4. Load and run the PC System Diagnostics.

INTERACTIVE INSTRUCTIONS

First read the GLOSSARY OF TERMS for this section then view
SECTION 3 of the WANG Professional Computer VIDEO TAPE. After
viewing the Video Tape answer the questions in the INTERACTIVE
QUIZ for this section. Take your time and if you can't remember
the answer to any of the questions refer to PART II, SECTION 3
of this WORKBOOK. All the material contained in the Video Tape
is in PART II of this WORKBOOK.

Once you have completed the INTERACTIVE QUIZ check your
answers against the correct answers in Appendix B. Remember,
these quizzes are designed to help you learn the material
presented in the Video. So if you did miss any of the
questions, going over them again helps you remember those points

. later.




After you have completed the Interactive Quiz do Lab.

Exercise # 3-1 in this section. The Lab. Exercises are a vital
part of this Training Course because they give you the hands-on
experience necessary to perform professionally at the Customer's
Site. You have seen it done on the Video Tape, now you do it.
If you encounter problems with the Lab. go back and view that
portion of the video tape over. Remember, this is a self-paced
course. Your responsibility is to completely learn the course
material, even if it takes longer than you anticipated.

When you complete the Lab. Exercise proceed to Section 4 of
this workbook.




BIT or B.I.T.

Boot Strap

CP/M-80

DOS

PCSYS

SECTION 3

GLOSSARY OF TERMS

The Professional Computer PROM resident
Built-In-Test, or Power-Up Diagnostic.

The Boot Strap LOADER program is PROM resident and
is initiated by successful completion of the
B.I.T. It initiates the default floppy drive and
transfers the MS-DOS system software from the
diskette to Main Memory. Program control is
passed to MS-DOS as soon as the transfer is

complete.

An 8 bit Control Program for Microprocessors
marketed by Digital Research Inc. This is the
control program that runs on the TRS-80 and many
other Personal Computers controlling a large

variety of popular 8-bit applications programs.

Disk Operating System software. A system control
program that uses a disk drive, hard or floppy, as
an extension of Main Memory. All permanent data
files and programs entered by the user are written
to the disk. The Control program used by the PC
is MS-DOS.

Professional Computer System. Used as part of the
11 character volume number assigned to diskettes,
such as PCSYS080483, where 08-04-83 represents the
date the diskette was recorded.
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PRACGLOS

PROM

RTC

Spreadsheet

VOL

Warm Start

GLOSSARY - (CONTINUED)

Practice Glossary. A demo glossary programmed
onto the PC Word Processing diskette for use by
the user in learning how to use the Glossary
Function.

Programmable read only memory.
Remote Telecommunications Controller.

Computer terminology for programs that display a
basic form of columns and rows that can be filled
in and altered by the user, with simple commands
to build a financial balance sheet, manufacturing
schedule, engineering plan, etc. VisiCalc,
SuperCalc and Multiplan are Off-The-Shelf

examples.

Volume number. An alphanumeric of 11 characters
maximum used to label the PC diskettes.

The PC System is reset and the System software is
loaded without running the B.I.T. Rerunning the
B.I.T. and then ''Booting' the system is termed a
'""Cold Start".
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INTERACTIVE QUIZ 3-1

1. What indicates that the B.I.T. is running?

a) The keyboard LEDs flash all on, then sequence off.
b) The keyboard speaker '"BEEPS'.

c) The keyboard LEDs keep flashing.

d) The Monitor Screen displays a message.

2. The Database program is listed on the
MENU?

a) System Utilities
b) Applications
c) Communications

d) DOS Command Processor

3. The '"Debugger' is listed on the Menu ?

a) Applications
b) System Utilities
c) Program Development

d) Word Processing

4. “A:" means

a) You are in Basic and Floppy Drive A is prime.

b) You are in the Debugger and Floppy Drive A is ''bugged'.
¢) You are in the Utilities and floppy drive A is prime.
d) You are in the DOS Command Processor and Floppy Drive A

is prime.
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When the notch on the edge of the diskette is covered with a

TAB the i .

a) Diskette is NOT Write-Protected.
b) Diskette is Write-Protected.
c) Programs on the diskette are enabled for ODD parity.

d) Programs on the diskette are enabled for EVEN parity.

How do you list all the files on a diskette?

a) Select the DOS Command Processor, type in "DIRECTORY",
then depress the '"RETURN" key.

b)  Load "BASIC", type in "LIST" and depress the "RETURN"
key.

c) Access the DOS Command Processor, type in "DIR -P" and
depress the "RETURN" key.

d) Access the System Utilities, select "DIRECTORY PATH"
and depress "EXECUTE'".

What communication program emulates IBM protocol ?

a) 2780/3780 Batch Communications.
b) Asynchronous Communications.

c) Business Graphics.

d) Multiplan.

What program allows the User to develop a financial
"Spreadsheet''?

a) Business Graphics
b) Word Processing
c) Database

d) Multiplan
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10.

11.

12.

How many Compiler programs are available for the PC ?

a) 2 - Basic and Debugger

b) 3 - Basic, Debugger and Protocol

c) 4 - Basic, FORTRAN, COBOL and PASCAL

d) 5 - Basic, FORTRAN, COBOL, PASCAL and PLATO

What Option has to be installed in the PC before it can be
used as a Wang VS System Terminal (Workstation)?

a) Wang 2200 Terminal Emulation
b) Remote Wangnet

c) The RTC Option

d) The Local Comm Option

To return to the Main Menu from the DOS Command Processor

type and depress ''RETURN'".
a) IlQUITIl

b) "SYSTEM"

c) "EXIT"

d) "GO TO"

To access the Disk Alignment Program type in
within 5 seconds from the time the B.I.T. completes.

a) ”Mll

b)  "DISK"

c) "R" for REDIRECT

d) "G" for GO TO Disk Alignment Program
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13.

14.

15.

16.

Depressing the "Q" key

a)
b)
c)
d)

Allows "Booting' from the optional disk drive.

Accesses the RS-232 Loop Test.
Initiates a "Warm Start'.
Reruns the B.I.T.

Before a diskette can be used it has to be

a)
b)
c)
d)

Write-Protected.
Formatted.
'""Masked"'.
"Debugged''.

A Diskette Volume number can contain up to

a)
b)
c)
d)

10
8

12
11

"COM" is a three character

a)
b)

c)
d)

characters.

"File Extender'" that labels the file as a Command file.
"File Modifier" that means the file contains Common

Data.

""File Extender'" that labels the file as Common Data.
'""File Extender'' that extends the memory space of the

File.
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17.

18.

19.

20.

To exit the Multiplan program type

a)
b)
c)
d)

"PRACGLOS'" in the Word Processing program

"EXIT" and depress the '"RETURN'" key.
""SYSTEM" and depress the ''RETURN' key.

"Q" for quit and depress the '"RETURN" key.
"QUIT" and depress the "EXECUTE" key.

a) Stands for Practical Glossiness.
b) Is a Demo Glossary.

c) Is a Document number.

d) Is a dictionary of WP acronyms.
In the WP Print Format pitch is
a) 10

b) 12

c) 15

d) 8

The

Remote Wangnet.

a)
b)
c)
d)

Local Comm
CP/M-80
RTC

Async Comm
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PROFESSIONAL COMPUTER TRAINING

LABORATORY EXERCISE # 3-1

SYSTEM OPERATION

NAME

Start Time

I-3-11

End Time




NOTES

I-3-12



DIRECTIONS:

OBJECTIVES:

LABORATORY EXERCISE # 3-1

PROFESSIONAL COMPUTER SYSTEM OPERATION

It is important to perform the steps of this Lab.
Exercise in the order given to achieve the maximum
benefit from this procedure. When completed return

this exercise to the Instructor for grading.

Upon completion of this exercise you will be able to:

1. Operate the PC System.

2. Determine that the PC System is operating
properly.

3. Identify nonfatal errors that can occur on

system Power-Up.
4. Load and run the PC System Exerciser and

Monitor Diagnostic programs.

MATERIAL REQUIRED:

o nn BN -

PC System, Configuration PC-004

PC MS-DOS Operating System diskette
PC System Monitor Diagnostic Diskette
PC Word Processing Diskette

PC Multiplan Diskette

Scratch Diskette
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LABORATORY EXERCISE # 3-1

SYSTEM INITIALIZATION

1.

Insert the MS-DOS diskette into Floppy Drive A, latch the
floppy door closed and Power-Up the Electronics Unit.

Check that when power is applied the keyboard LEDs flash,
the system unit fan starts and, after a short time the
floppy LED illuminates.

After the initial program load the floppy LED will go out
and the Monitor will display the WANG LOGO, the MS-DOS
program title and request the date and current time be
entered.

Type in the date such as 10 26 82, and depress the "RETURN"

key, then type in the time such as 09 41 32 and depress the ‘
"EXECUTE" key. The Main Menu should come up on the screen
indicating that the system is operational.

NOTICE

All keyboard entries are enclosed in quotation marks,
"TYPE-IN", to offset them from the rest of the text. DO
NOT TYPE IN THE QUOTATION MARKS

Step the selection block to DOS Command Processor
(highlighted) with the 'SPACE BAR" and depress the
"EXECUTE" key. The Command Processor will display a prompt
to type "EXIT" to return to the Main Menu, COMMAND V.X.XX
and "A:".
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10.

LABORATORY EXERCISE # 3-1

Type '"DIR -P" (for directory and page) next to the "A".

The "-P" will keep the program from scrolling the top items
off the screen when the disk has more than a page of files
on it. Depress '"RETURN" and the command menu will be
displayed. This is a list of all the programs (files) on
the MS-DOS System Diskette.

Type "FORMAT" after the "A:'" and the Command Processor will
ask you to exchange the System Diskette for the diskette to
be formatted.

Remove the System Diskette from Drive A and replace it with
the Scratch diskette and hit any key and the Command
Processor will format your scratch diskette. When it
completes the program will ask for an 11 bit System name.
Type in SYSTEMXXXXX, for System Disk with the five X's
equal to the current date. Depress "RETURN" and 'N' for no
to complete the FORMAT SYSTEM operation.

When the format operation completes remove the Scratch
Diskette from Drive A, put it in Drive B, put the System
Diskette back in Drive A and type '"COPY A:*.* B:*.*'" pext
to the A: and depress the RETURN key. The Command
Processor will now copy all the files from the System
Diskette to the Scratch Diskette.

When the COPY routine completes type 'B:'" and depress the
RETURN key to switch from Drive A to Drive B. Type ''CHKDSK
B:" and depress the "RETURN' key. The Command Processor
will check the disk in drive B and display a report of what
is on the disk plus any errors found.
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11.

12.

13.

14.

LABORATORY EXERCISE # 3-1

Type in "A:'" and hit RETURN to return to the Drive A. Type
in "EXIT" and hit RETURN to display the Main Menu, then
depress the "SPACE BAR'" to step to SYSTEM UTILITIES and
depress the EXECUTE key to display the Utilities Menu.

Using the "SPACE BAR" step the block to "CHECK DISK'" and
depress the "EXECUTE" key. This is the same program you
ran by typing in ''CHKDSK'" under the Command Processor with
a few enhancements added under Utilities. Default drive A
is specified and no entry is required at present. Depress
"EXECUTE" to run the operation and the diskette in drive A
will be checked. At present the File ID type-in, Error
fix-up and Trace does not work. Future program up dates
will correct this problem. At present use the Command
Processor for individual file Checksums and attempted error

corrections, as well as the Trace Table.

Depress '"'CANCEL" to return to the Utility Menu and select
DISK FORMAT. This is similar to FORMAT you ran under the
Command Processor with a few enhancements. The Volume ID
is asked for and if its not written on the disk Label you
can find out what it is by typing "VOL" in the Command
Processor. The Drive which is listed first is "A" because
that is the default drive. Depress EXECUTE to start the
program and you will be asked to insert the diskette to be
FORMATTED in drive A. Remove the System Diskette from A
and put in the Scratch, just as you did before and depress
any key on the keyboard.

When FORMAT completes remove the Scratch disk and place the

System diskette back in drive A and put the Scratch
diskette in Drive B.
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15.

16.

LABORATORY EXERCISE # 3-1

Depress ''CANCEL" to return to the Utility Menu and select
COPY. This is similar to Copy that you ran under the
Command Processor with a few enhancements. First, type in
the Volume ID just as in step 13. You are asked for the
input Drive which is listed as "A' because that is the
default drive. You can change it to B if you desire but
remember INPUT means the diskette you will copy the files
from. Type in *.* beside File ID to copy all the files.

If you only wanted to copy a file you would type in the
name of the file with the file extender, such as DEBUG.COM
(COM is the file extender). Depress EXECUTE and the OUTPUT
information will be requested. If your PC has two Floppy
Drives type in B if you assigned A for the the INPUT drive,
and you must insert a FORMATTED diskette into drive B. If
your system has a single drive you must designate A for
both INPUT and OUTPUT and the COPY program will copy all
the data to main memory and then ask you to remove the
INPUT diskette and replace it with the formatted diskette
you want to copy the files to. Using your scratch diskette
copy the DEBUG file from the System Diskette by typing in
DEBUG.COM next to FILE ID: and depress EXECUTE.

When the copy is complete type in ''CANCEL" twice to return
to the Main Menu and select the DOS Command Processor,
depress EXECUTE to go to it, and type B: and RETURN to swap

drives.
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17.

18.

19.

20.

21.

22.

LABORATORY EXERCISE # 3-1

Type in DIR and press RETURN and the DEBUG file should be
listed. Type in A: and RETURN to go back to drive A and
type EXIT and RETURN to display the Main Menu and select
System Utility again. Now select DELETE and press
EXECUTE.A field similar to the Utilities you just ran will
be displayed. Replace Drive A by typing in "B'" in place of
"A", skip Volume ID: by hitting RETURN and type DEBUG.COM
next to File ID: and depress EXECUTE.

When the DELETE completes go back to the Main Menu and
switch drives by repeating step 16.

Type in DIR to display the files on the Scratch diskette in
drive B and DEBUG should no longer be there, proving you
deleted it with the DELETE Utility.

Return to drive A and type in EXIT and RETURN to go back to
the Main Menu and select Program Development. Depress
EXECUTE and select BASIC. Depress EXECUTE to access the

Basic program.

Using the RETURN key to complete a line and the BACKSPACE
key to correct any typing errors, type in the following
program and-'be sure to depress the RETURN key at the end of
each line:

10 PRINT ''HOHO";

20 GOTO 10

RUN

When you depress RETURN after typing "RUN'" the program will
execute filling the screen with '"HO" characters. Depress
"CANCEL" to stop the program and return to Basic. You have

just written your first program on the PC.
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LABORATORY EXERCISE # 3-1

23. To control the lines displayed type in the following

program:

10 FOR X =1 to 5

20 PRINT ''"The WANG Professional Computer is powerful."
30 NEXT X

40 STOP

RUN (Depress "RETURN' to start)

NOTE:

If you have an MX-80 printer attached to your PC
substitute LPRINT for PRINT to access the printer.

24, To make music type in the following program:
10 X = INT(RND(1)*4000+1)
20 SOUND X,2
30 GOTO 10
RUN (Depress '"RETURN'" to start, and )
(""CANCEL'" to stop the test. )

25. Type in "SYSTEM", then hit "RETURN'" to return to the Main
System. Select Program Development, then select DEBUGGER
and depress EXECUTE to access it. This program allows you
to display and modify memory. For example type ''D FFFO"
and RETURN. A block of memory will be displayed starting
at memory address FFFO. If you want to print the data out
on a line printer depress ''CONTROL/P'" after you type in the
address, and before depressing RETURN. To turn off printer
‘ access type 'CONTROL/N".
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27.

28.

LABORATORY EXERCISE # 3-1

Type Q for quit to go back to the Program Development Menu .
then ''CANCEL" to go to the Main Menu and select

APPLICATIONS. Depress EXECUTE and select WORD PROCESSING

on the Applications Menu and depress EXECUTE to access it.

The program will ask you to replace the System diskette

with the WP diskette. Do it.

This WP program is very similar to all WANG Word Processing
programs. First you must create a document. Use a four
digit number such as 0001 for the document number and
create a page of data by typing in anything then end the
page and cancel out. Now select EDIT OLD DOCUMENT and type
in the number of the document you created. Edit it, cancel
out and then print it out (if you have a printer). Return
to the Main Menu by depressing 'CANCEL'" and take the WP
diskette out of the drive and replace it with the Multiplan
Diskette.

NOTE:

At present System Software does not permit this.
You will have to Load the System Diskette after
removing the WP Diskette and select APPLICATIONS
on the Main Menu, then remove the System Diskette
and replace it with the Multiplan Diskette when
you select Multiplan. When Multiplan comes up
proceed as follows:

Locate the CELL POINTER to row 3, column 1 with the left,
right, up, or down ARROW KEYS. This is indicated in the
lower left hand corner of your screen as R3Cl. This cell
is where you are going to enter your first heading on your
work sheet. Press "A'" for Alpha and type "SALES". Then
depress RETURN and "'SALES'" will be entered on your screen
at R3Cl.
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30.

31.

32,

33.

LABORATORY EXERCISE # 3-1

Press the down arrow key twice to locate the cell pointer
to R5C1l and press A for Alpha, then type in COSTS. Now
press the down arrow key and ''COSTS" will be automatically

entered.

Now move the pointer to R8Cl with the down arrow key and
you will notice you are still in the Alpha entry mode for
text only. Type in ''GROSS PROFITS' and press RETURN to
enter it. This time we want to go out of the Alpha mode so
we depressed RETURN instead of an arrow key. As you can
see our column width was not wide enough to accept all the
characters in '""GROSS PROFITS'" so we will have to make the

column wider.

Press '"F'" for format and the FORMAT message line will be
displayed. Type "W" for width and a new message will be
displayed. Type in 15, replacing the '"d" for default and
hit RETURN. You have just widened column 1 from 10 to 15
and GROSS PROFITS is now displayed.

Move the pointer to R3C2 opposite '"SALES" and type in
20000, the average monthly sales of Spencer Chemicals and
press the down arrow key to enter the data.

Press the down arrow key again to move the pointer opposite

COSTS at R5C2 and type 15000, the average monthly costs of
Spencer Chemicals, and press RETURN to enter this figure.
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35.

36.

37.

LABORATORY EXERCISE # 3-1

Now we need a symbol to represent our figures. Press ''F"
for format and then '"D" for default and the Format message
will be displayed. Press '"C" for cells and a new message
will be appear. Press TAB to enter GEN and move the cursor
to the next field and type "$" to select the dollar sign
and return to execute your inputs. The figures you entered

now have dollar signs and decimal points.

We must breakdown the costs to make our info more
meaningful. Move the pointer to R6C2 and press "I'" for
insert since we need more rows to enter our cost info.
Press "R'" for row and type 7 to replace the 1 at the cursor
location. Press TAB to move to the 'before row: 6'" and
leave this as is because we want to insert new rows
starting at row 6. Press RETURN and Gross Profits will

drop down to row 15, indicating that 7 rows were inserted.

Press the left arrow key once to move the cell pointer to
R6Cl and press A for Alpha so you can enter text. Type
MATERIAL, press down arrow once, type LABOR, press down
arrow once, type OVERHEAD, press down arrow twice to move
the pointer to row 10 and type TOTAL COSTS. Finally press

down arrow one more time to enter your last entry.
Move the cell pointer to R6C2, type 4000, press the down

arrow, type 7000, press down arrow, type 4000 and press
RETURN.
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39.

40.

410

42.

LABORATORY EXERCISE # 3-1

Now we must align our headings under COSTS to the right
side of the column so they will be recognized as
subcategories. Move the pointer to R6Cl, press F for
format and '"C" for cells. Press : (colon) and move the
pointer to R10Cl. Press the TAB key to move to the next
field, press '"R" for right alignment and press RETURN Now
our cost breakdown makes some sense but the total,
$15000.00 is in the wrong place.

Move the pointer to R5C2, over the $15000.00 and type 'B"

for blank and press RETURN. Now move the pointer to R9C2Z,
press "A" for text and type 10 dashes (~=-----=-=-- ) to make
a line for our addition and press RETURN to enter it.

Now to make our figures relate to time move the pointer to
R1C2, type A for text and type July press the right arrow
key to move to R1C3, type August, press right arrow, type
September, press right arrow, type October, press right

arrow, type November, press right arrow, type SUM and press
RETURN. Press '""HOME" to go back to R1Cl.

Now center the months in the column by pressing F for
format C for cells and R1Cl will be under the cursor.
Depress the ''CMD" key. Press BACKSPACE twice to delete Cl
then TAB, then C for center and RETURN. The months should

now be aligned.
To continue this worksheet go to page 2-32 in your

Multiplan Training Guide and continue. When you have
finished sign off with QUIT.
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SECTION 4

PROFESSIONAL COMPUTER REMOVAL AND REPLACEMENT PROCEDURES

OBJECTIVES

Upon completion of this section you will be able to:

1. Disassemble the PC System to the Field Replaceable
Unit (FRU) 1level.

2. Identify the FRUs that make up the Wang PC System.

3. Reassemble the PC System in a professional manner.

INTERACTIVE INSTRUCTIONS

First read the GLOSSARY OF TERMS for this section then view
SECTION 4 of the WANG Professional Computer VIDEO TAPE. After
viewing the Video Tape answer the questions in the INTERACTIVE
QUIZ for this section. Take your time and if you can't remember
the answer to any of the questions refer to PART II, SECTION 4
of this WORKBOOK. All the material contained in the Video Tape
is in PART II of' this WORKBOOK.

Once you have completed the INTERACTIVE QUIZ check your
answers against the correct answers in Appendix B. Remember,
these quizzes are designed to help you learn the material
presented in the Video. So if you did miss any of the
questions, going over them again helps you remember those points

later.



After you have completed the Interactive Quiz do Lab. Exercise f#
4-1 in this section. The Lab. Exercises are a vital part of this
Training Course because they give you the hands-on experience
necessary to perform professionally at the Customer's Site. You have
seen it done on the Video Tape, now you do it. If you encounter
problems with the Lab. go back and view that portion of the video
tape over. Remember, this is a self-paced course. Your
responsibility is to completely learn the course material, even if it
takes longer than you anticipated.

When you complete the Lab. Exercise proceed to Section 5 of this
workbook.
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CpU

CRT

EU

Motherboard

PCA

SECTION 4

GLOSSARY OF TERMS

Central Processing Unit, the 'Heart" of the

computer.

Cathode Ray Tube.

The Professional Computer "Electronics Unit'.

The Printed Circuit Board in the PC Electronics
Unit that all the other boards plug into. It
interfaces the power supply voltages, the CPU
buses, and control signals to all the boards
installed in the EU.

Printed Circuit Assembly. Also called PCB for
Printed Circuit Board.
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INTERACTIVE QUIZ 4-1

To remove the CPU Board first,

a) Remove the floppy drive(s).
b) Unplug the floppy drive ribbon cable connector(s).
c) Remove the retaining screw.

d) Pop the board out of its connector.

The Winchester Controller Board must be installed in Option
slot

a) One
b) Two
c) Five

d) Three or Four

power supply cables connect to the Motherboard.

 a) Three
b) Two
c) Four
d) Five

The power supply connects directly to the

and to the
a) CPU Board, Wang Monitor.
b) keyboard, Wang Monitor.

"¢) Motherboard, Floppy Disk Drive(s).

d) Motherboard, Wang Monitor.
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The Floppy Drive(s) are held in the EU by

a) two retaining screws.

. b) one retaining screw.

c) a locking lever.
d) its Motherboard connector.

One of the CAUTIONS when disassembling the Wang Monitor is
to

a) NOT twist the screwdriver when pushing down the 2
retaining tabs.

b) SHORT-OUT the high voltage before removing the High
Voltage connector from the CRT.

c) NOT drop it.

d) All the above.

The easiest way to disconnect the High Voltage connector
from the CRT is to

a) Pull it straight out.

b) Unscrew it.

c) Pinch the spring clip together with a pair of pliers.
d) Pry it out with a screwdriver.

Its easier to replace the Monitor Board retaining screw if
you

a) Replace the board first.
b) Set the Monitor on its CRT face plate.
c) Use a Phillips screwdriver.

.d) Use a pair of long-nose pliers.




10.

When assembling the Monitor its important to

a) Make sure the retaining tabs are locked in place before
replacing the two retaining screws.

b) Hold it together while turning it over.

c) Connect the cables before replacing the pedestal.

d) Make sure the Locking Ring is properly installed before
replacing the bellows.

I1f your not careful disassembling the keyboard

a) The keys will all fall out.

b) You can break the PCA.

c) You can break the speaker wires.
d) You can damage the speaker.
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PROFESSIONAL COMPUTER TRAINING

LABORATORY EXERCISE # 4-1

MODULE REMOVAL AND REPLACEMENT
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LABORATORY EXERCISE # 4-1

PROFESSIONAL COMPUTER MODULE REMOVAL AND REPLACEMENT

DIRECTIONS:

OBJECTIVES:

It is important to perform the steps of this Lab.
Exercise in the order given to achieve the maximum
benefit from this procedure.