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It's HOTTER than ever! Jam-packed with new fea-
tures, HADES |l still remains the easiest-to-use disk
editor ever! Just look at some of the features:

e Sector Display/Editing

e Sector HEX/ASCII String Search

e File Display/Editing

e Physical and Logical Cluster Display
e File HEX/ASCII String Search

e Drive Parameter Display

e 512 MegaByte Drive Size Limit

e File Attribute Display/Edit

e Automatic Erased File Recovery

e Manual Rebuild File Recovery

e Works with Headerless MS-DOS Disks
e PC-Compatible or H/Z-100

HADES Il is still only $40, and original HADES owners
can upgrade their distribution disk for only $15. Call
HUG today at: (616) 982-3463.
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(616) 982-3794 (616) 982-3463 | PRODUCT NAME PARTNUMBER SYSTEM DESCRIPTION PRICE
COM1 Bulletin Board ZUG HE - H/Z-39%0
(616) 982-3956 Software Orders igygN'”‘TgagEs %:}gfg‘{sn ﬁggs gmg fg%
(Modem Only) (616) 982-3463 | sscipiTy 885-1238-137] CPM AMATEURRADIO 2000
_ _ _ AUTOFILE (280 ONLY) 8851110 HDOS DBMS 30.00
Contributing Editor Printer | BHBASIC SUPPORT PKG 885-1119-(3 HDOS uTILITY 20.00
William M. Adney Imperial Printing | CASTLE 885-8032-(3 HDOS ENTERTAINMENT  20.00
St. Joseph, Ml CHEAPCALC 885-1131-[37) HDOS SPREADSHEET 20.00
ph, SEECKEOEI;F 385-8012 H%S S_::I}EIBTI@SOFTW;NRE gg%
apiciire . ICE DRIVERS 885-110 HDOS | ;
Contributing Editor | pisk UTILITIES 885-1213-[37) CPM UTILITY 20.00
Aelvianigin Robert C. Brenner | DUNGEONS & DRAGONS 885-1093-{37] HDOS GAME 20,00
e 5 8 i ; FLOATING POINT PKG 885-1063 HDOS uTiuITy 18.00
Rupley's Advertising Service GALACTIC WARRIORS 885-8009-(37] HDOS GAME 20,00
Dept. REM, 240 Ward Avenue GALACTIC WARRIORS 885-8009-| 3;‘ CPM GAME 20.00
P.O. Box 348 GAMES 1 885-1029-3 HDOS GAMES 18.00
St. Joseph, MI 49085-0348 HARD SECT SUPPORT PKG 885-1121 HDOS uTiuTy 30.00

. Ph, HDOS PROG. HELPER 885-8017 HDOS UTILITY 16.00

(616) 983-4550 HOME FINANCE 885-1070 HDOS BUSINESS 18.00
HUG DISK DUP UTILITY 885-1217-(37] CPM uTILITY 20.00

HUG SOFTWARE CATALOG 885-4500 VARIOUS PROD TO 1982 9.75

s wowos. |EmEiCEM., B, BT Ere o

. Domestic; AN Othiew LOGBOOK 885-1107-[3 HDOS AMATEURRADIO  30.00
Initial $22.95 $37.95 MAGBASE 885-1249-(3 CPM MAGAZINE DB 25.00
Renewal $19.95 $32.95" MISCELLANEOUS UTILITIES 885-1089-[37) HDOS UTILITY 20.00

* U.S. Funds MORSE CODE TRANSCEIVER ~ 885-8016 HDOS AMATEUR RADIO 20.00

. . . MORSE CODE TRANSCEIVER 385-3031-[32 CPM AMATEUR RADIO 20.00

Limited back issues are available at $2.50, plus | PAGE EDITOR 885-1079-(3 HDOS uTILITY 95.00
10% shipping and handling - minimum $1.00 charge. ;2322&!&%{??;;%?;5%% %glgg? :B\OS lilg?lg% BEGI80 g%
Check ZUG Product List for availability of bound 2 5 .
volumes of past issues. Requests for magazines gg:ggiz gg;ggg n%g LE-ETF;HOCR g%
mailed to foreign countries should specify mailing | SMALL BUISNESS PACKAGE 885-1071-[37] HDOS BUSINESS 75.00
method and include appropriate, additional cost. gg%l.s-gcc_r%}gPéLuEpﬂpoﬁT s gg-ﬂg; an :%g lLJA‘i_II\ISTL#&GE %%

" : ' -1127-] .

send Paymenttor  Zenith Users' GIouP | STUDENTS STATISTICS PKG 885-8021 HDOS EDUCATION 20,00

iy ROK SUBMIT (280 ONLY) 885-8006 HDOS uTILITY 20.00
Benton Harbor, MI 49023-0217 | TERM & HTOC 885-1207-[37] CPM COMMUN & UTIL 20.00
(616) 982-3463 | TINY BASIC COMPILER 885-1132-(37] HDOS LANGUAGE 25.00

Although it is a policy to check material placed in LISJ;;‘SCAL gg% 37 n%g Uu;r':‘Lcl;TL;’AGE %%
REMark for accuracy, ZUG offers no warranty, | riiiTiES 885.121 237 CPM UTILITY 20.00
either expressed or implied, and is not responsible | UTILITIES BY PS 885-1126 HDOS uTILTY 20.00
for any losses due to the use of any material in this | VARIETY PACKAGE 885-1135-[37] HDOS UTILITY & GAMES 20.00
magazine. WHEW UTILITIES 885-1120-(37) HDOS uTILITY 20.00

z ; ; : XMET ROBOT X-ASSEMBLER 885-1229-[37] CPM UTILITY 20.00

Articles submitted by users and publlshed n 780 ASSEMBLER 885-1078-[371 HDOS uTILITY 25.00
REMark, which dgs;rihe ha;ldware modifications, | 780 DEBUGGING TOOL (ALDT)  885-1116 HDOS uTIuTY 20.00
are not supported by Zenith Data Systems Com-
puter Centers. H8 - H/Z-89/90 - H/Z-100 (Not PC)

ZUG is provided as a service to its members for S%ENEUHE %}% g; g;m (L;:NMC;EUAGE 123%
the purpose of fostering the exchange of ideas to A gy g
enhance their usage of Zenith Data Systems equip- ga%il!'lpé)A?éMES %1% g; ESPMJ ggI:I"FFADSHEET g%
ment. As such, little or no evaluation of the pro- | CHECKOFF 885-8011-(37) CPM CHKBK SOFTWARE ~ 25.00
grams or products advertised in REMark, the Soft- S%T(Ygl?hfp CEE TR %}gg g; E;m g:ﬂg %&9
ware Catalog, or other ZUG publications is per- d -
formed by Zenith Data Systems, in general, and Ekjg'l('; Eg-ﬁgﬁ gm(ggNs gg‘g-}g :3!; i ggu giugs g%
Zenith Users' Group, in particular. The prospective | FUN DISK | 885-1236-[37] CPM GAMES 20.00
user is hereby put on notice that the programs may ElinEISSS‘gK gg:ggg‘ g; g;ﬁ g:ugg %gg
contain faults, the consequence of which Zenith s 5
Data Systems, in general, and ZUG, in particular, EEGRE gg% g; g;u ESSQIEEE@?KTOR ﬁ%
can not be held responsible. The prospective user | HUG FILE MANAGER & UTILITIES 885-1245-{37] CPM UTILITY 20.00
is, by virtue of obtaining and using these programs, | HUG SOFTWARE CAT UPDT #1  885-4501 VARIOUS PROD 1983 TO 1985  9.75
assuming full risk for all consequences. a%:gapéﬁgg‘}u gg‘}g?g: g; ggu gﬁg'll&ss g%

REMark is a registered tradei"nark of the Zenith NAVPROGSEVEN 885-1219-[37] CPM FLIGHT UTILITY mm
Users' Group, St. Joseph, Michigan. SEABATTLE 885-1211-(37 CPM GAME 2000

. : , ILITI 885-1237-3 ;
CapgHtACk PR3, Zeith Ustrs Gronp X-REFERENCE UTIL FOR MBASIC 885-1231-37] CPM UTILITY 20,00
ZTERM 885-3003-(37] CPM COMMUNICATIONS  20.00
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- ]
This Software Price List contains all
products available for sale. For a de-
- tailed abstract of these products, refer
to the Software Catalog, Software Cata-
OPERATING log Update #1, or previous issues of
PRODUCT NAME PART NUMBER SYSTEM DESCRIPTION PRICE REMark.
H/Z-100 (Not PC) Only
CARDCAT 885-3021-37 MSDOS BUSINESS 20.00
CHEAPCALC 885-3006-37 MSDOS UTILITY 00 -~ N
CHECKBOOK MANAGER 885-3013-37 MSDOS BUSINESS 20.00 .
CP/EMULATOR 885-3007-37 MSDOS CPM EMULATOR 20.00 Now Available!
DBZ DRAGONS (ZBASK) ggg-ggggg; ug%g giﬁg gg% ZUG software is now available on 2"
DUNGN & FHg- 4 disks. Just put a *-90" at the end of the
Franue o USHOS UL runy 2| pat number e, 95601450) Ak
GAMES (ZBASIC) 885-3011-37 MSDOS GAMES 20.00 add $3.00 to the purchase price of the
GAMES CONTEST PACKAGE ~ 885-3017-37 MSDOS GAMES 25.00 software (i.e,, $20.00 + $3.00 = $23.00).
GAMES PACKAGE Il 885-3044-37 MSDOS GAMES 25,00
GRAPHIC GAMES (ZBASIC) 885-3004-37 MSDOS GAMES 2000\ J
GRAPHICS 885-3031-37 MSDOS UTILITY 20.00
HELPSCREEN 885-3039-37 MSDOS UTILITY 2000 e o o
HUG BKGRD PRINT SPOOLER ~ 885-1247-37 CPM UTILITY 20.00 / \
e g reiald iy ALy a0 | LAPTOP OWNERS . .. don' feel left |
KEYMA -3010- ' - X
KEYMAP CPM-85 885-1245-37 CPM UTILITY 20.00 out! All of ZUG's MS-DOS software is
MATHFLASH 885-8030-37 MSDOS EDUCATION 2000 | available on 3-1/2" micro-floppies too! |
ORBITS 3324;8:; '3; Mg%g EDlTjg:‘P?:MENT gg% | When ordering, just add a "-80" to the 7- |
POKER PARTY 885-8042-3 M NTERTA i e
SCICALC 885-8028-37 MSDOS UTILITY 200 | 29-1“ iut? pan f‘“mb:;' Ff?gg',‘,,‘" standard |
SKYVIEWS 885-3015-37 MSDOS ATRONOMY UTILITY  20.00 /4" floppy, just add a "-37".
SMALL-C COMPILER 885-3026-37 MSDOS LANGUAGE 30.00 \ /
SPELLS 885-3035-37 MSDOS SPELLING CHECKER 2000 @ ™ — — — — e e — — —
SPREADSHEET CONTEST PKG ~ 885-3018-37 MSDOS VARIOUS SPRDST ~ 25.00
TREE-ID 885-3036-37 MSDOS TREE IDENTIFIER  20.00
USEFUL PROGRAMS | 885-3022-37 MSDOS UTILITIES 30.00 ——
UTILITIES 885-3008-37 MSDOS UTILITY 20.00 Make the no-hassle connection with
ZPC I 885-3037-37 MSDOS PC EMULATOR 60.00 your modem today! HUGMCP doesn't
ZPC UPGRADE DISK B85-3042-37 MSDOS uTiuTy 20,00 give you long menus to sift through like
H/Z-100 and PC Compatibles some modem packages do. With
~ ADVENTURE - 885-3016 Mg%s 8‘?MI§’Y ;g.% HUGMCP, YOU'RE always in control,
BACKGRD PRINT SPOOLER 885-3029 MSDOS IL X ‘ ~ HUG P
BOTH SIDES PRINTER UTILITY  885-3048 MSDOS UTILITY 20,00 ggtsgg;gg‘;a"z D"d“'d H ,[f,t,/ ':
CXREF 885-3051 MSDOS UTILITY 17.00 Ja~J/ today, and see iF It isn
DEBUG SUPPORT UTILITIES 885-3038 MSDOS UTILITY 20.00 the easiestto-use modem software
DPATH 885-8039 MSDOS UTILITY 20.00 available. They say it's so easy to use,
i g et AL L) they didn't even need to look at the
HUG EDITOR 885-3012 MSDOS TEXT PROCESSOR 20,00 manual. "It's the only modem software
HUG MENU SYSTEM 885-3020 MSDOS UTILITY 20.00 that|use, and I'min charge of the HUG
HUG sg;rwnne CAT UPD #1 35545030 3; ug%g gg% b %lsl?é A‘T ?gi a.gd?oso bulletin board!" says Jim Buszkiewicz.
HUGM : ANY Heath/ Zenith
ICT 8080 - 8088 TRANSLATOR  885-3024 MSDOS UTILITY 20,00 H”G'\ﬂfep ”;‘St."“ b’ﬂ“ : / e
MAGBASE 885-3050 VARIOUS MAG DATABASE 25.00 compuier gL s capanie: ol running
MATT 885-8045 MSDOS MATRIX UTILITY 20.00 MS-DOS!
MISCELLANEOUS UTILITIES 885-3025 MSDOS UTILITIES 20.00
PS' PC 82100 UTILITIES 885-3052 MSDOS UTILITIES 20.00
REMARK VOL B ISSUES 84-95  885-4008 N/A 1987 25,00
REMARK VOL 9 ISSUES 96-107  885-4009 NIA 1988 25.00
REMARK VOL 10 ISSUES 108-119 885-4010 N/A 1989 25.00
REMARK VOL 11 ISSUES 120-131 885-4011 N/A 1990TY gg.g ORDERING INFORMATION
SCREEN DUMP 885-3043 MSDOS uTILl i .
UTILITIES I 885-3014 MSDOS UTILITY 20.00 For VISA, MasterCard, and American
2100 WORDSTAR CONNECTION  885-3047 MSDOS UTILITY 20.00 Express phone orders, telephone the
PC Compatibles Zenith Users' Group directly at (616) 982-
cmogén 8 gg% ug%g gs;gxgg&gﬂ 228% 3463. Have the part number(s),
CHEAPCALS : description(s), and quantity ready for quick
CLAVIER 885-6016 MSDOS ENTERTAINMENT 2000 bt [B}' il send“’ oo
CP/EMULATOR Il & ZEMULATOR  885-6002 MSDOS CPM&ZI00EMUL  20.00 p g By Mal, senc.y » PiLe
DUNGEONS & DRAGONS 885-6007 MSDOS GAME 2000 10% postage and handling ($1.00 mini-
E%T'DOET [ %% g ug%g EFATET)EFASIC‘)?(T UTIL gg,% mum charge, up to a maximum of $5.00)
; : to: Zenith Users' Group, P.O. Box 217,
HAM HELP 885-6010 MSDOS AMATEURRADIO  20.00 Banion Hastior, il 49%23_0217 VISA
KEYMAP 885-6001 MSDOS UTILITY 20.00 . BT YISy
LAPTOP UTILITIES 885-6014 MSDOS UTILITIES 20.00 MasterCard and American Express require
PS' PC UTILITIES 885-6011 MSDOS UTILITIES 20.00 minimum $10.00 order. No C.0.D.s ac-
POWERING UP 885-4604 umms S%JBTE gg USING PCs ;{2},% cepted.
SCREEN SAVER PLUS 885-6009 S I ' ; : -
~ SKYVIEWS 885-6005 MSDOS ASTRONOMY UTIL  20.00 Questions regarding your subscription?
TCSPELL 885-8044 MSDOS SPELLING CHECKER 20.00 Call Lisa Cobb at (616) 982-3463.
ULTRA RTTY 885-6012 MSDOS AMATEUR RADIO  20.00
YAUD (YET ANOTHER UTIL DSK) 885-6015 MSDOS UTILITIES 20.00
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Zenith Data Systems ZLink-COMI1 Bulletin Board System (BBS)

WHAT IS ZLink-COM1?

ZLink-COM1 is a computer-accessed electronic mes-
sage system. You get automatic access to the board
when you subscribe to REMark. It lets you “post”
messages to other users, browse through and download
megabytes of programs and files, and scan For Sale
items, much like bulletin boards at your work place or
school.

EASY TO LEARN

ZLink-COM1 is designed for the novice computer user.
It has full-featured, step-by-stem menus to guide you
through its many separate divisions.

Log-in on ZLink-COM1 is automatic. All you do is enter
your first name, last name, and ID number when asked.
First-time users will also be asked some simple ques-
tions about their monitors; number of lines per screen
and characters per line, etc. The board will compare
your entries with its validated member database, check
for messages addressed to you, and then display the
Top Menu.

From the Top Menu you can elect to review (I)nformation
and Bulletins pertaining to the board, move to the
(D)atabase to download/upload files, or enter the
(K)eyboard Shopping Club. Other selections let you
check for (N)etwork mail or messages in the (M)essage
system, or start a live discussion with others using the
board at that time in the (C)onference area.

Once you log on, we suggest you select the (I)nformation
area to learn about the board. This also lets you see any
special bulletins pertaining to the board or group. If you
get stumped while looking around, (H)elp is only a key-
stroke away from most areas. And you can always
CTRL-C toreturn to the last menu or jump to the (T)op

Menu.

ACCESS TO USED EQUIPMENT

One of the main features of ZLink-COM]1 is the Key-
board Shopping Club. This menu gives you access tothe
(B)argain Centre and (S)oftware and Subscription Sales
areas. The Bargain Centre provides you with access to
new and/or used Zenith Data Systems equipment at
extremely economical prices. A list of available units is
periodically posted, and members have a first-come,
first-served chance at all items. Ordering something is
as easy as entering the item number, Visa, Master-
Card, or AmEx card information, and membership
data. Once completed, your selection is reserved and
confirmed on the spot.

Software is ordered in the same way from the (S)oftware
Sales menu. Here you can order programs written to
make computing easier for you. There are selections for
PC compatibles as well as earlier Heath/Zenith 8- and

16-bit computer systems, including the H/Z-100 series
non-PC computers.

SOFTWARE TO GO

The ZLink-COM1 (D)atabase selection takes you to
Shareware by the Meg. Shareware, or “try before you
buy” software, occupies a major amount of hard disk
space on the board. There are, at any give time, hun-
dreds of disks worth of software available. The files are
divided into topics such as Amateur Radio, Utilities,
CAD, Games, and others. Each topic has a separate
directory listing that tells you what the various pro-
grams do. If you see a program that appeals, you can
download it to your system using one of the popular
protocols supported by the board: XMODEM, YMODEM/
YMODEM-g (Bat.ch), KERMIT, or SEALink.

ZENITH DATA SYSTEMS SOLUTIONS

One entire section of the Database is devoted to infor-
mation about Zenith Data Systems equipment. This
area features suggestions on hardware/software com-
patibility, tips on using your computer, and files that
relate the experiences of other users. Technical Notes,
updates on Zenith Data System software, and configu-
ration data for older models can also be found here. And
the best part is that all of these files are downloadable
by anyone; youdon't have to subscribe to REMark to get
these files.

Have a question about your model ZXX-NNNN com-
puter, or a bug in a BASIC program? You will likely get
help from one of the thousands of users who regularly
monitor the Message board. Here you can ask questions
of other users, post items for sale or wanted, correspond
with other members, and leave a private message for
someone, including the sysop.

HARDWARE AND SOFTWARE
REQUIREMENTS

To aceess ZLink-COM]1, you need a PC compatible com-
puter, a modem, and some type of communications or
modem control program. The software should be config-
ured for 8-bits, no parity, one stop bit (BN1), and
capable of 300, 1200, or 2400 baud.

Try us; you'll like us! You can, and without subscribing
first. Just set your modem, dial (616) 982-3956 and log
on as a “New User.” You'll get a chance to look over all
board areas and download those Zenith Data Systems
specific files mentioned earlier. You cannot, however,
download any other software or order something from
the Bargain Centre until you become a subscriber.

If you have any questions and want to talk to a human,
call (616) 982-3463 Monday through Friday, 8:00 AM to
4:30 PM, Eastern Time.
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Introduction
Early, WordPerfect Corp. began ship-
ping version 5.1 of its flagship product.
New features include: context sensitive
help, right and center justification, long
document names, FOR and WHILE macro
commands, relative (to the margin) tabs,
spreadsheet linking, more flexible outlin-
ing and page numbering, mouse support
and the equation builder. Three of these
features: mouse support, spreadsheet hot
links and the equation builder, are dis-
cussed in detail below. They represent a
major enhancement of the product.

Alas “there ain’t no free lunch.” The price
of the enhancements is slower operation.
Version 5.1 takes more time to load than
5.0 did. When you issue the print com-
mand, there’s a longer delay before print-
ing actually begins. The long filenames
feature is so slow on my machine (an
ancient Z-148) that | can’t bear to use it.
Perhaps on a fast machine it’s usable.

Despite the slower performance, ver-
sion 5.1 is well worth the price of the
upgrade.

Mouse Support

One of the few serious criticisms of
WordPerfect has been the lack of an intui-
tive user interface. Although | have been
using version 5.0 for nearly two years, | still
have to stare at my function key template
for most menu activities. Now users have
an alternative. Press the right mouse but-
ton (on a Microsoft Mouse) and a menu
bar appears across the top line of the
screen. The choices are:
File Edit Search Layout Mark Tools Font
Graphics Help

Note that features are not arranged as
they are on the function keys.

Click on one of these menu choices with
the left mouse button (on a Microsoft
Mouse) and you get a drop down menu of

features. If you click on Search, you get this

menu of choices:
Forward
Backward
Next
Previous

Replace
Extended

Goto

Click on Forward and you get the familiar

(to WordPerfect users)
-» Srch:
prompt at the bottom of the screen.

The mouse can also be used to move
about the screen and to quickly mark blocks
of text to be moved, deleted, etc. As soon
as you move the mouse, the usual small
rectangle mouse cursor appears. Move
this cursor to any point on the screen and
click the left button to move the typing
cursor to that point. Unfortunately there
are no scroll bars, so you can’t use the
mouse to scroll the screen.

Blocks can be marked easily with the
mouse. Move the mouse cursor to the
beginning of the block, press and hold the
left button and drag the mouse cursor to
the end of the block. The block is high-
lighted in reverse video as you go. On my
computer the reverse video lags the move-
ment of the mouse cursor annoyingly. When
marking blocks, the screen does scroll when
you push the mouse cursor against the top
or bottom of the display. This means that
blocks that extend past the top or bottom
of the screen can be marked with the
mouse.

As soon as you press a key on the key-
board, the mouse cursor disappears. This
prevents confusion on the screen display.
If you move the mouse, its cursor reap-
pears instantly.

I've been using version 5.1 for over six

WordPerfect Verscon 5.7

New Features

Edwin G. Wiggins
13 Clare Drive
East Northport, NY 11731

months, and | seem to stay with the func-
tion keys for menu activities. Other users,
particularly those new to WordPerfect,
may prefer the mouse menus.

Spreadsheet Hot Links

WordPerfect itself has some spreadsheet-
like capability. In version 5.0 this was called
“Math/Columns.” This capability has been
improved and simplified in version 5.1,
and it has been renamed “Tables.” Even
the enhanced capability is not nearly in the
same league with a real spreadsheet.

Version 5.0 could import a spreadsheet
print file; it could not import an active
spreadsheet file. The process of creating
and importing the print file was tedious at
best. Version 5.1 can hot link to a spread-
sheet file on disk. Links can be permanent
or one time only. If the link is permanent,
the spreadsheet in the WordPerfect docu-
ment is updated each time the document
is loaded. If the spreadsheet file has been
modified since the last loading of the
document, the document is updated.

Here’s how the process works. First use
your favorite spreadsheet program to cre-
ate the spreadsheetfile. It must be saved to
disk in WKS (Lotus release 1A), WK1 (Lotus
release 2), WKQ (Quattro), PlanPerfect or
Microsoft Excell format. Switch to WordPer-
fect and move the cursor to the desired
location in your document. Initiate the link
by pressing <CTRL F5> {or click on the File
choice in the mouse menu).

Select Spreadsheet from the menu at the
bottom of the screen {or click on Text In
and then Spreadsheet in the mouse menus).
Select Create link (same on mouse menuy}.
At this point you get the same full screen
menu whether you were using the mouse
or the keyboard. Select Filename from this
full screen menu and type the name of the
spreadsheet file. Next select Perform link
from the menu, and WordPerfect does the

March 1991



rest. The table below is a spreadsheet that
is hot linked into this document.

WIDGET SALES
JAN $100.00
FEB $200.00
MAR $300.00
TOTAL $600.00

The table above can be edited just like
anything else in the document. | can change
JAN to JANUARY. | can also change the
January sales figure to $250, but the total
will NOT change. Be careful when editing!

Link options can be set to import the
latest version of the spreadsheet only on
command or automatically each time the
document is retrieved. Regardless of how
this option is set, all spreadsheet links in the
document can be updated at any time.
This can be helpful if you have edited the
table and don’t like what you have done.

The native files of my favorite spread-
sheet, Quattro Pro, are WQ1 files. WordPer-
fect can not link to WQ1 files, so | have to
instruct Quattro Pro to save the spread-
sheetas a WK1 file if | want toimportitinto
WordPerfect.

Equation Builder

My favorite new feature in version 5.1 is
the equation builder. Since I'm an engi-
neering professor, | have frequent need to
include Greek letters and mathematical
symbols in my documents. | tried a scien-
tific word processing program, but it was
too cumbersome to use for correspon-
dence. So | used two different word proc-
essors: one for scientific work and the
otherforroutine documents. The equation
builder feature in WordPerfect 5.1 enables
me to use one program for everything,.

The equation builder is accessed by typing
<ALT F9> and selecting 6 or E from the
menu at the bottom of the screen. From
the next menu, select 1 or C to create a
new equation. Select 2 or E to edit an
existing one. Since | want to create a new
equation | press C. The following full screen
menu appears:

Definition: Equation
1 - Filename

2 - Contents Equation

3 - Caption

4 - Anchor Type Paragraph

5 - Vertical Position 0"

6 - Horizontal Position Full

7 - Size 6.5"wide x0.333" (high)

8 - Wrap Text Around Box Yes
9 - Edit

Selection 1 makes it possible to load a
previously saved equation from disk. If you
use the same equation frequently, you’ll
only have to type it once. The default
settings in items 2 through 8 are usually
satisfactory. If so, you simply press 9 or E.

Note that Edit on this menu includes the
creation of new equations.

Atlast the actual equation builder screen
appears. This screen is divided into three
windows: the editing window, the display
window and the equation palette window.
Equations are created by typing in the
editing window. Once an equation is cre-
ated, it can be displayed in the display
window exactly as it will appear in print.
Commands and symbols used in creating
equations appear in the equation palette
window. The examples below show how
to create a variety of equations ranging
from simple to complex.

Example 1
The Quadratic Formula
Remember the quadratic formula from
high school algebra? It's almost impossible
to write that formula in readable fashion
with an ordinary word processor. To create
the equation with the equation builder
proceed as follows: Activate the equation
builder as described above. The cursor will
be in the editing window when the equa-
tion builder screen appears. Simply type
the following:
%={b plusminus sgrt{b*2-4ac}] over {2a}.
Press <F9> and the following appears in
the display window:

4o —bay/b'—4ac

2

Although the syntax used to create the
equation is fairly natural, several things
deserve further explanation. Notice the
three keywords: plusminus, sqrt and over.
“Plusminus” produces the plus-or-minus
sign. “Sqrt” generates the square root
symbol, and “over” divides the formula
into numerator and denominator.

Braces, “(“ and “}”, are used to group
things together. For instance sqrt{b”2-4ac])
causes the square root symbol to include
all the necessary symbols. Everything be-
tween the equals sign and the keyword
“over” is enclosed in braces to designate
the numerator, and everything following
“over” is in braces to designate the de-
nominator.

If the equation in the display window is
correct, just press F7 (exit) twice to return
to the normal document screen. You will
see a box marking the location of the equa-
tion, but the equation itself will not be
visible. To display the document and the
equation, select “View Document” from
the Print menu.

Spaces typed in the editing window are
ignored when the actual equation is cre-
ated. That is, “a over b” and “aoverb”
produce the same result. The former is
much easier to read, however, so use spaces
to make your work easier to read later.
Although typed spaces are ignored, you
can introduce spaces in your equations. A
tilde character (~) makes a full size space

and a backward accent (‘) makes a narrow
space.

The first term inside the square root, b?,
was created by typing “b”2” in the editing
window. There are several other ways this
could have been done. Typing “b sup 2”
will do it. The command “sup” is short for
superscript. Another way is to press <F5>
to move the cursor to the equation palette,
use the arrow keys to move the highlight
down to the second selection (SUP or #)
and press <Enter>. This places “SUP” in the
editing window and returns the cursor
there.

The Command menu appears in the
equation palette initially, but there are 7
other menus, including Greek, that can be
brought up simply by repeatedly pressing
the <PgDn> key when the cursor is in the
equation palette window.

Example 2
Trigonometry

Remember this identity from high school
trig:
sin’a + cos’a = 1

That one was produced by typing
sin*2 alpha-+-cos*2 alpha-=-1
in the editing window. Note the use of
tildes to create spaces in the equation.

Example 3
Calculus

Here’s a really wild one. The average
energy of a neutron in a nuclear reactor is
given by:

| created that by typing the following in
the editing window:
overline[E}-=-1 over N- int sub 0 sup inf-
{2 pi N} over {(pi k T) sup {3/2}}- E sup
{3/2}- e sup [-E/kT]}~ dE

The keyword “overline” causes the line
to appear over the E to the left of the equals
sign. The integral with limits is created by
“intsub 0 supinf.” “Int” creates the integral
sign, sub O creates the lower limit, and sup
inf creates the upper limit. “Inf” is the key-
word for infinity.

There seems to be no limit to the com-
plexity of equations that can be created
with the equation editor. The only thing it
won't do is solve the darn things.

-‘Symbols in a Line of Text

The equation builder is wonderful for
producing whole equations, but sometimes
| just need a single Greek letter in the
middle of a line of normal text. In the
statement of a test question | may want to
say “Calculate the value of ".” The Greek
letter * was produced by the following
sequence of commands:
<CTRL V> 8,17 <Enter>

When you press <CTRL V>, the following
prompt appears at the bottom of the screen:

Continued on Page 34
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The World of WP50 and Its Wonders
(4.2 and 5.1 will be considered)

Salli Bracket
2201 Sycamore, #123
Antioch, CA 94575

We now continue the fascinating world
of Wordperfect. In my first article (Septem-
ber 1990), we learned basic editing and
cursor movements. In the second article
(November 1990), we studied merges.

Now let’s move to the world of STYLES.
WONDER #4: WordPerfect gives us a
chance to collect our common format
changes in one place - a style document.

TIP 1: Before starting styles, | suggest
creating a directory for styles. Go to DOS
(cer1 ri1). Type md \wpso\styles. To return
to WordPerfect, type exir.

TIP 2: | have found it less confusing to
have the left and right margins and tab
menus show the position by columns (4.2
does this by default). This will became
clearer in further discussions. For now just
follow the instructions below. You will
change the default of inches to 4.2 units or
columns.

Press cer1 F1 (Setup)

Press v (in WP51 press e then u)

Press p(isplay), u

Press s(tatus line),u

Press 7

You now have your original screen back.

Styles are Wordperfect’'s method of
creating specific format changes in your
document. Many of you may have already
discovered the concept of ‘format files’.
Format files being a specific file that has
special format codes it. For example, sup-
pose you use letterhead a great deal or
want to create you own. There are many
format changes you need: you need to
startonline 9 and end on line 62, you want
the letter in a 12 pitch (10 point) font, and
today’s date to appear automatically. You
- could have a specific file, called ‘letter.fmt’
with all those codes. Every time you use
letterhead, you would retrieve ‘letter.fmt’,
put in your information, and save it under

a different name.

This works well, but styles give you much
more variety of formatting as you will see
with the examples below. The advantages
to styles are 1) you can turn them on and
off, 2) several styles can be put in one
document, called a style document, thus
taking up less space on your disk and by
pressing the style key (aLt rs) (4.2 does not
have this feature), you have an immediate
list of all your styles, and 3) editing or
making additions is easier.

To make this clear, follow me down the
rabbit hole with Alice, and we will learn by
experimenting with the following examples.
First, you will learn how to create individual
styles, using paired and open styles. Then
you will put them all together into a ‘style
document.” A ‘style document’ is a group
of individual styles. When you clear the
screen (F7,n,n), the style document is
cleared from the style menu. When you
retrieve the ‘style document’ (ONLY IN
THE STYLE MENU) it lists the individual
styles in that style document. You then
choose (or turn on) the style you wish to
use.

1. Letterhead - The pitch is 12, the first
typingline is 9 (therefore the top margin
is 8), the left/right margins are 1" (there-

fore 12), the last typing line is 62 (there- |

fore the bottom margin is 3), and the
date is always today’s date. OPEN

2. Indented Quotes - The margins are in-
dented 5 spaces (one tab set) left and
rightand the line spacingis single space.
There should be a blank space below
and above the quote. PAIRED

3. Envelope - Paper Size is envelope, the
top/bottom margin is 12/2, the left/
right margins are 65/2. These depend
on how your printer feeds envelopes.
Try these margins, then adjust accord-

ingly. Creating an envelope form willbe
discussed in further articles.

4. Columns - Two parallel columns defini-
tions with default margins and turned
on. More details of columns will be
discussed in further articles.

Before starting, make sure you have a
blank screen. Press r7,n,n.

To create #1, press aLt rs; the following
screen will appear.

Styles

Name Type Description

1 On; 2 Off; 3 Create; 4 Edit; 5 Delete;

6 Save; 7 Retrieve; 8 Update 1
Press ‘c’ for create; the following screen

will appear.
Styles: Edit
1 - HName
Type

2 Paired
3 - Description

4

5

Codes
Enter HR+

Selection: 0
Explanations of each item on the above
screen:

1. This is the actual name of the style, i.e.,
letterhead.

2. There are two options here. A paired
style can be turned on and off by press-
ing ENTER. An open style is one that is
turned off by pressing ‘Off’ in the Menu.
It is on from the point you insert it
throughout the rest of the document.

3. This is detailed explanation of your style.

4. This is the actual codes and/or text you
need to create your style.

5. This refers to how you want the EnTER y
to work in a paired style. You can have

- it turn the style off and on, just turn the
style off, or turn the style on.
Type n(ame)
Type letterhead
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Press EnNTER
Type t(ype)
(The options will show at the bottom of
your screen.)
Type o(pen)
Type d(ocument)
Type letterhead with automatic date
Type c(ode)
Now you have the screen below:

stead of 15.)

Put in Automatic Date:
Press a1t re (Flush Right)
Press shift F5, c (date code)

(Today’s date will appear from the sys-
tem date. If you have not setup the system
date, this will be incorrect. To set system
date, check the last page.)

Style: Press EXIT when done

Doc 1 Pg 1 Ln 1 Pos 10

To create the proper codes based on the
description above for letterhead.

Choose a 12 Pitch Font:

Press ccrl re, £ (base font)

Cursor to your choice and press enTer.
Note 1: Always put your font change

first. WordPerfect will automatically change

the left/right margins, etc. to fit the font

change.

Change the margins:
Press shifc F8, p(age), m(argin)
Remember an 8-1/2" X 11" paper has 66
lines.

The first typing line is 9,

Top margin of 8

The last typing line is 62,

Bottom margin is 4 (66 - 4 = 62))

Therefore:

Type s

Press enTER

Type 4

Press enter Twice

Press 1(ine), m(argin).

You are using a 12 pitch font.

12 pitch means 12 characters (columns)per
inch.

¥You want a 1 inch left/right margin)

Therefore:

The margins should be 12/12. If not:

Type 12

Press enTER

Type 12

Press enTER

Note 2: WordPerfect's default fontis 10
pitch and the tabs are set atevery 5 starting
at0 (0, 5, 10, 15...). Using 12 pitch, your
margins start at 12. This means your first
tab would be 15. To have tabs every 5, you
need to change the tab settings. (In WP51
this problem has been corrected; you don't
need to change tabs.)

Press t(ab)

Use home, leftarrow to cursor to O column
on tab line.

MAKE SURE THE CURSOR IS ON THE O
COLUMN.

Press oL (ctrl End)

Type 12, s (the first number is the begin-
ning column and the second number is
the spacing you wish)

Press ENTER

Press F7 twice

(Now you have tabs every 5 starting at
12 which means your first tab will be 17 in-

Press EnTER 4 times.

(Your cursor is now set at the right point
to start an inside address.)

You now have all the codes you need for
your letterhead style.
Press exit (F7) twice. You are back to the
original style screen. Your screen should
look like this:

Type e(nter)
Type ¢(off)
(This means when you press ENTER the
style will go off.)
Type c(ode)
Now you have the screen in Figure 1.
Notice the screen is split into two screens.
The top screen shows the cursor above the
comment line. The bottom screen shows
the [comment] highlighted (this is where
the cursor is).
Press enter (For the blank line)
Press shift rs 1(ine), s (line spacing)
Type 1
Press ENTER
Press exit (F7)
Press shifc F4
This is all we want the style to do while it
is on. Make sure all the codes (in the top

screen) are above the comment line, and

Styles
Name Type
letcerhead open

1 0n; 2 Off; 3 Create; 4 Edit; 5 Delete; 6 Save; 7 Retrieve;

Description
letterhead with automatic date

8 Update 1

Before testing your style you need to
save itin a ‘style document.’
Press s(ave)

Type \wp50\styles\master.sty
Press ENTER.

(Notice the extension is ‘sty’. This will
distinguish all your style documents from
other files.)

Press r7
RETURN TO THE STYLE MENU, (aLt rs)
Press o(n)

You will see the date and the cursor 3
lines below. If you type a couple of lines
and print this out, you will see all your
margins in the proper place. Now you
don’t have to go through all those changes
every time you need to use letterhead. You
just TURNED THE STYLE ON. Clear the
screen (F7,n,n).

TIP 3: If you have a short letter and want
the date down further on the page, you can
create two styles, shortletter and longletter.
The shortletter style would be identical to
the one just created, EXCEPT your top
margin would be 12.

To create #2, indented paragraphs, go to
style menu (a1t rs)

Type c(reate)
Type n(ame)
Type indent
Press EnTER
Type t(ype)

(The options will show at the bottom of

your screen.)

Type p(aired)

Type d(ocument)

Type indent guotes w/ single space
Press ENTER

With a paired style, you have an extra
option:

in front of the [comment] (in the bottom
screen).

Cursor one column to the right. Your
cursor will now be below the comment
line (in the top screen) and be to the right
of the [comment] (in the bottom screen).
Whatever we place here will happen when
the style is turned off (or when you press
ENTER in your document).

Press enTER twice

(This will give you one blank line after the
indented quote.)

Press shift 8, 1(ine), s(line spacing)
Type 2

Press ENTER

Press exit (F7) three times

You are now back to the style menu. It
should look like Figure 2:

You want to add the second style to your
style document (master.sty).

Press s(ave)

Type master.sty

When asked to replace, press y
Press 7

DO NOT CLEAR SCREEN!

To Test the Indent Style:

Make sure there are no codes in the edit
‘screen.
Reveal Codes (aLT F3 OF F11).
Double Spacing (shitt rs), 1(ine), s (line

spacing)

Type 2
ENTER, exit (F7)
Type two sentences

At the end of the second sentence, turn
your indent style On (a1t Fs, o). Type two
sentences for your indented paragraph
and press enter. Type two more sentences.
You can save your document or just clear
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[comment]

|Place style on codes above, and style off codes below|

1 0n; 2 Off; 3 Create; 4 Edit;

Press EXIT when done Doc 1 Pg 1 Ln 1 Pos 10
Figure 1
Styles
Name Type Description
indent paired indent guotes w/single space
letterhead open letterhead with automatic date

5 Delete; 6 Save;

Figure 2

7 Retrieve; 8 Update 1

the screen. Below is a sample:

This is a sample to show how an indented quotes would look in a

document. | have a document that is double spaced, and | will

put my indented quote right after this sentence.

A large rose-tree stood near the entrance of the garden: the
roses growing on it were white, but there were three gardeners at

it, busily painting them red.

Alice in Wonderland

Now | go back to double spacing and finish the rest of my

document. You can see how and indented paragraph looks.

#3 Envelope (This will only work if you
have already created an envelope form).

Go to style menu (a1c rs):
(If you cleared the screen, there will be
nothing listed on your menu.
Press r(etrieve)
Type \wp50\styles\master.sty
Press ENTER

Press c(reate)
Type n(ame)
Type envelope
Press ENTER
Type t(ype)
(The options will show at the bottom of
your screen.)
Type ofpen)
Type d(ocument)
Type envelope format
Press EnTER
Type c(ode)
Check the description above for enve-
lope style.
Press shifc r8, p(age), s(paper size),
e(nvelope), e(nvelope)

Press m(argin)

Type 12

Press ENTER

Type 2

Press EnTER twice
Press 1(ine), m(argins)
Type &s

Press ENTER

Type 2

Press ENTER

Press r7 three times

To Add To a Style Document:
Type s(ave)

Type master.sty

When asked to replace, press y
Press 7

To Test Your Envelope Style:
Press a1t r8, ofn)
The cursor is on Column 65.
Type in a name and address and print.
If the placement on the envelopeis notto
your liking, change the:
T/B margin and/or L/R margins.
Clear the screen (r7,n, n)

To create #4, Columns, go to style menu
(a1t rs)
Retrieve master.sty
Type c(reate)
Type n(ame)
Type columns
Press ENTER
Type t(ype)
(The options will show at the bottom of
your screen.)
Type ofpen)
Type d(ocument)
Type 2 parallel columns with default mar-
gins
Press enTerR

To Create Columns:

Press a1t r7, d (WP5.1-AltF7,c, d)
Now you have the screen in Figure 3.
Press t(ype)

The choices will appear at the bottom of
your screen.
Press p(arallel)

You don’t have to adjust the margins,
because you are using the defaults.

Press 7

Press c(olumn on/off) (This turns column
on.) (In WP5.1, o(n))

Press 7 twice

You are now back to the style menu. It
should look like Figure 4.

Add the fourth style to your style docu-
ment (master.sty).

Press s(ave)

Type master.sty

When asked to replace, press y
Press r7

To test the column style, go to alc rs,
Press o(n).

Check the status line. Notice it now says:
Col 1 Doc 1 Pg 1 Ln 1 Pos 10
Type a sentence.

Press cer1 enter (Hard page break creates
your next column.)

Check the status line. Notice it now says:

Col 2 Doc 1 Pg 1 Ln 1 Pos 10

Type a sentence.

To go between the columns, press the
Goto key (ctr1 Home) and the arrow keys.
The column mode will stay on until you
turn it off. Turn off the columns at the end
of the last column. (a1t F7, c) (WP5.1-a1t
F7, ¢, f)

Now you have a style document
(master.sty) that has four styles in it. You
can create more styles to fit your needs
and add them to master.sty or you can
have several style documents. For ex-
ample, since | do a great deal of writing, |
have one style document, called book.sty.
(The styles in it are: chapter, title page,
table of contents, index). | have another
style document called master.sty. (The
styles in it are: doc, envelope, letterhead,
indent).

When you leave WordPerfect, the style
menu will be empty again. Or if you clear
your screen (F7,n,n), the style menu willbe
empty. There are three ways to retrieve a
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Text Column Definition

1 - Type Newspaper
2 - Number of Columns 2
3 - Distance Between Columns
4 - Margins
Column Left Right Column Left Right
1. 10 40 13.
2. 45 75 14.
i 1 15.
4. 16.
5. 17.
6. 18.
T 19.
8. 20.
2. 21,
10 22
13, 23.
12. 24.
Selection: 0
Figure 3
Styles
Name Type Description
columns open 2 parallel columns
indent paired indent quotes w/single space
letterhead open letterhead with automatic date
envelope open envelope form
1 0n; 2 Off; 3 Create; 4 Edit; 5 Delete; 6 Save; 7 Retrieve; B Update 1
Figure 4

style document you have created.

1. If you have used a style in a document,
when you save that document, the total
style document is saved with it. There-
fore, by retrieving that document, the
style menu will list all the styles in that
style document.

2. You can retrieve a style document in
the style menu.

Press aLT F8

Type ¢

Type <name of style document, includ-
ing directory, i.e., \wps0\styles\

master.sty>

3. You can have the style document come
up in the style menu automatically by
placing itin the LOCATION FILES in the
SETUP MENU.
Press shift F1
Press L (location of files)
Press L (Style Library filename)
Type <name of directory and style docu-
ment>, i.e., c:\wp50\styles\master.sty
Press EnTer
Press exit (F7)

To Edit a Style:

Press a1t Fs

Cursor to style or Press n, type <name of

style>, press ENTER)

Press e(dit), c(ode)

Make changes. If you need to change
margins, etc., remember to delete the
old codes first.

Press F7 twice

Press s(ave), master.sty, ENTER

Press y to replace

Press F7

If you wish the change to be permanent,
be sure and save the style document. If you
only wish the change for the one file, don’t
save the style document. The change in
the style will be saved with your docu-
ment.

To Change Your System Date:

Go to DOS (cer1 F1).

Type date

Type <today’s date> in the following for
mat: mm/dd/yy, i.e., 03/12/90

Press Enter

This date will remain correct until you
turn off the computer.

If your computer has a system clock, the
date will stay even when the computer is
turned off.

If you have a system that gives you the
DOS prompt (C: or C>>) when you turn on
your machine, but the date is wrong, type
the date command before you go to
WordPerfect.

Update

Suppose you make a change in a style,
then you decide you want the original
style. Press u(pdate). The list in the style
menu will return to the original style docu-
ment.

Some Ideas for Styles
1. Specialized signatures with job titles.
2. Aspecial document formatsuch as one
with double spacing.

3. A format with numbered paragraphs.
4. A format for bibliographies
5. A format for an index page

Happy styling. Our next trip will be les-
sons on creating and using columns. %

(assitied

HEATHKIT H14 PRINTER, $59.00. Add

Hoff, 722 Frederick Street, Cumberland,
724-1617.

GEMINI PC EMULATOR FOR Z-100, $150.00. Konan hard disk
controller for Z-100, $100.00. (619) 375-5331 after 5 PM, PDT.

Ads

10% for UPS. Ronald P.
MD 21502-1736, (301)

If you hunger for Computer news..
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LaserJet lll Printing with Windows 3.0,
Imager, Backup Alternatives,

In the last column, | mentioned that | had
some problems printing from the Win-
dows 3 Notepad on my LaserJet Il printer.
| also mentioned that | had called Hewlett
Packard about a new driver for the printer,
and here are the results.

Windows 3.0 and the LaserJet Il

The Laserjet Ill driver | received from
Hewlett Packard works fine, anditcorrects
the problem | mentioned last time. In case
you missed my last article on the subject, |
first noticed the printing problem when |
attempted to print the Windows “readme”
information (from the Notepad) on my
LaserJet Ill. When | attempted to print the
readme information, the top half of the last
line on the first page was printed, and
similar problems occurred on subsequent
pages. Sometimes the bottom half of the
characters in the first line on the page was
printed. For those of you unfamiliar with
the Laserjet, there is a “reserved” margin of
about a half inch on all four edges of the
paper that is “unprintable.” It was quite
obvious that the Windows 3 Laserjet llI
printer driver did not seem to know about
the unprintable areas on the page, and it
attempted to print there.

From what I've read, all versions of
Windows have apparently had a similar
problem printing on all models of Laser)et
printers as | mentioned in my last article.
For whatever reasons, Microsoft has either
been unable or unwilling to correct the
problem, which is kind of interesting con-
sidering how long the Laserjet has been
around in one form or another. | mention
this specifically because | have received a
couple of letters from several members
that pointed out the same problem. Al-
though my experience was specifically with
the Laserjet lll, | understand that Hewlett
Packard has drivers for other Laserjet

Backup Strategies

models too, and these new drivers correct
the same kind of printing problem.

Installation of the driver is a snap, and
there is a README file on disk that you
need to review. First, you copy the driver
and help file to the same directory where
your existing Laserjet Ill driver is. Mine
were in the \WINDOWS\SYSTEM direc-
tory. Then, start Windows, fire up the
Control Panel, and make sure that the
Laserjet lll is the active printer. According
to the README file on the disk, it is neces-
sary to do this to make sure the WIN.INI file
is updated with the correct information.
That's all there is to the installation, assum-
ing you have already installed the Laser]et
1l; otherwise, you will need to go through
the usual printer installation process.

As | was doing the installation, | did
notice some interesting technical details.
The disk | received from Hewlett Packard
was dated 9/5/90 and contained three
files: README, HPPCL5A.HLP, and
HPPCL5A.DRV. Those files had a size of
8,850 bytes (dated 8-10-90), 13,871 bytes
(dated 8-3-90), and 416,115 bytes (dated
8-6-90) respectively. In contrast, the corre-
sponding Laser)et lll driver file included on
the Windows 3 distribution disk was much
smaller: it was only around 216,000 bytes.
The most obvious point is that the driver
from Hewlett Packard was nearly twice the
size of the one from Microsoft. From that,
I conclude that there must be quite a few
features that Microsoft left out of their
driver.

Regardless of what happened, you can
obtain a Laserjet driver for Windows from
Hewlett Packard by calling the distribution
warehouse at (303) 353-7650. Be SURE
that you know what LaserJet model you
need the driver for, and be prepared to
supply that model to the HP representa-
tive. Model identification on the Laserjets

is easy because itis identified on the top or
front of the unit. For example, if your
printer just is identified as Laser/et, you
probably have the original unit. You might
also have the LaserJet Plus, Laserjet Il,
Laserjet lIP or 11D, Laser)et lll or Laser)et
IIID. Again, be sure you know what model
you have so you can request the appropri-
ate driver for it. Different models have
different features.

The Imager

| have mentioned the Imager hardware
and software a number of times in the last
several years, the most recent of which
was in the December 1990 column. Unfor-
tunately, | found out that the company
which made the Imager (AutoFax) has
apparently gone out of business, although
I had checked with them as | was writing
the December article and there was no
mention of any problem like that. | found
out about that because | had tried to call
AutoFax about a technical problem and
heard a recording that the “number was
disconnected and there was no new
number”. | called the Light Pen Company
and learned that they have not been able
to reach AutoFax either. One of the sup-
portrepresentatives at Light Pen Company
also told me that they only had Imagers set
up with IRQ 2, so that is not particularly
helpful if you were interested in a board
with a differentIRQ as suggested in my De-
cember article.

That is also not particularly helpful to
those of us who already have and use an
Imager because it is not likely that addi-
tional software enhancements will be
available to add some features | had hoped
for. And, as | learned the hard way, there
may be some other problems that occur
which require technical support, which is
one of the reasons | tried to call AutoFaxin
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the first place. Although | have seen a
number of strange problems in my years of
fooling around with computers, this is one
of the most elusive | have ever found
because it involves a conflict between the
Imager hardware/software and a video
board.

Interrupt Overlap

The Z-449 video board, which is an
autoswitch unit, came with my Z-386/16
and | have used it a lot. The Z-449 is a dual-
port board which supports the “old” digital
monitors (with a 9-pin connector) as well
as analog monitors (with a 15-pin connec-
tor), such as the FTM monitor (ZCM-1490
series). The Z-449 provides video support
for CGA through EGA resolution, and it
has a “pseudo-VGA” mode as well. | also
have a Heath HVB-550 video board that
supports true VGA, and itis also a dual port
board. Depending on what | am doing, |
sometimes use the HVB-550 video board,
and that’s how | found this problem.

| was attempting to restore a subdirec-
tory with the Imager (and its software)
when the software displayed an Interupt
[sic] overlap error message and terminated
the program without restoring the files.
Fortunately, | remembered that | had
changed the video card since | had last
used the Imager, so | changed it back, and
the restore worked perfectly. Since that
error message is not documented in the
Imager manual, | attempted to call AutoFax
and received the recording about the dis-
connected number. | still do not know
exactly what an “interrupt overlap” is, but
| do know it is quite unlikely that | will find
a technical trick that will allow me to use
the Imager with the HVB-550. For now, |
have found a way to work around the
problem by simply using a different video
board with the Imager. But | think this
situation illustrates a couple of very impor-
tant points and provides the opportunity to
smash a popular myth about computers.

The Myth About Compatibility

Many people seem to believe the myth
that a “compatible” computer is always
100% compatible with everything, both
hardware and software. That is simply not
true and never has been. NEVER! It does
not matter what brand of computer you
are using (including IBM), although you
will generally find that something which is
compatible with a Zenith Data Systems
computer is usually, but not always, com-
patible with other brands as well. And to
carry that same idea one step further, | find
that many people unreasonably expect
that today’s hardware and software will be
compatible with that developed in the
future. Not a chance . . . not even a little
one! There are literally hundreds of ex-
amples of this kind of “incompatibility”,
and I'll mention just a few of them.

If you are using or considering using

Windows 3.0, for example, consider that
you MUST buy new (or upgraded) soft-
ware to take full advantage of Windows’
new features in this version. Windows 3.0
also does not like the 84-key keyboard on
Z-241 and Z-248 computers, and you may
need to get a new ROM (at least version
2.1) and a 101-key keyboard for that to
work.

For IBM computers, the PC/XT/AT hard-
ware was not even remotely compatible
with that used on the PC Jr.,, and some
software would not work either because of
the PC Jr.’s strange keyboard. You also
cannot use an IBM AT to read a 3.5-inch
floppy disk that was formatted with PC-
DOS 4.0 on an IBM PS/2 computer unless
you use the DASDDRVR.SYS driver that
was included on a patch disk for that DOS
version. At this point, | am planning some
additional testing to determine exactly what
the problem is, and | expect to include that
in a future column. See my December
1990 column for more information on that
problem.

And of course the Zenith Data System
eaZy PC cannot be expanded using “stan-
dard” hardware, which makes it similar in
many respects to the PC Jr. and some of the
Tandy 1000 series models. Even though
the eaZy PCis not quite the orphan that the
PC Jr. is, the eaZy PC has still been a
disappointment to a lot of owners. Like
most of these less expensive systems, the
eaZy PC was not designed to accommo-
date standard video, disk drive, and mem-
ory additions. All of these kinds of systems
—the eaZy PC, the PC Jr., and many of the
Tandy 1000 series— were designed as low-
cost systems without the expansion fea-
tures of the more expensive computers. In
general, what you have is all you can have.
With an eaZy PC for example, you cannot
add a VGA monitor, a larger hard drive (or
another one) or megabytes of expanded or
extended memory.

For Tandy (Radio Shack) computers, not
all IBM compatible software will run on
some of the 1000 series computers be-
cause they have a unique keyboard. Many
of the usual hardware upgrades for “com-
patible” computers will also not work on
some of the 1000 series computers be-
cause of lack of space or standard “con-
nectors”.

That is just a part of the problem. As of
right now, there are four hardware “stan-
dards” for a computer’s bus configuration:
ISA, “proprietary” ISA, EISA, and MCA. The
bus used in the old IBM PC, XT, and AT is
generally referred to as an Industry Stan-
dard Architecture, or ISA, bus. IBM intro-
duced the Micro Channel Architecture
(MCA) busin the PS/2 series of computers,
and the MCA bus is completely incompat-
ible with the ISA bus. From a user perspec-
tive, that means you cannot use any of the
“old” boards designed for the ISA bus in
the MCA bus, and to add insult to injury,

the MCA boards cost more than the ISA
boards.

Perhaps the mostimportant reason for a
new bus design was dictated by the fact
that an 80386-based computer requires a
32-bit bus that was not supported by the
original ISA (16-bit) bus. And many of the
original 80386-based computers, such as
the Z-386/16 and Compaq DeskPro (20
MHz), were designed before some of the
details of the MCA bus were available.
Because a 32-bit bus was required for
these systems, manufacturers had to
“enhance” the existing ISA bus to handle
this more powerful CPU. For that reason,
hardware support for 32-bit boards (such
as memory) was generally limited because
each manufacturer developed a unique
(sometimes called proprietary) ISA bus
that had been expanded to support the
required 32-bit architecture. That's why
32-bit memory cards for computers like
the Z-386/16 and DeskPro were only
available from the manufacturer. And that
caused an obvious “compatibility” prob-
lem. As a result, a group of manufacturers,
including Zenith Data Systems and Com-
paq, worked together to develop a new
bus standard which is now known as the
Extended Industry Standard Architecture,
or EISA, bus.

The whole point of this is that there isNO
hardware compatibility between the EISA
and the MCA bus. In fact, you cannot even
insert an EISA board into an MCA bus
because the connectors are different. And
of course both bus configurations are not
remotely compatible with the ISA bus,
except that most EISA computers do pro-
vide atleastone ISA slotfor “older” boards.

Although there is generally some level of
hardware compatibility among all of the
so-called “compatibles”, the bottom line is
there is NO absolute guarantee of com-
patibility in all possible configurations, even
within the same brand of computers. And
when one considers the wide variety of
hardware types and manufacturers, | am
amazed that the general level of compati-
bility is as high as it is. But enough of the
compatibility issue. Let's consider some
ideas about backing up a hard drive.

Hard Drive Backups

Perhaps the first question is: Why should
you back up a hard drive? | think that the
most important reason is because it is an
absolutely guaranteed that your hard drive
will fail at some point. And it is possible to
lose thousands of hours worth of work,
especially if one considers the incredible
capacity of today’s hard drives. You may
have to cope with restoring hundreds of
megabytes of programs and data, and that
will take more time than most users can
afford. Even restoring programs from the
distribution disks can be difficult and time
consuming, particularly if you have devel-
oped a “custom” configuration that most
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of today’s software supports.

Although | have mentioned the general
subject and importance of hard drive
backups frequently in this column, there
are really three important issues to con-
sider. First, you must consider the question
of WHEN to back up a hard drive. Second,
you must consider what ALTERNATIVES
(e.g., tape or floppy disks) are available to
do the backup. And third, you need to
determine a backup STRATEGY thatworks
for you.

WHEN to Do a Backup

How often you need to do a backup
frequently depends on the volatility of the
data. That is, how often do you change the
contents of existing files or create new
ones? For example, one can make a good
case for backing up at least some files
every day if it is used for order entry in a
business, especially if a data base is used.
A business could lose considerable money
if orders are “lost” because of a hard drive
failure, not to mention problems with irate
customers. But there are a number of other
times that you should back up at least
some of the files on hard drive, and | have
listed the most common ones in Figure 1.

The list in Figure 1 is quite specific, but
there are some good practices that should
be followed to minimize data loss when a
hard drive fails. For example, it is good
practice to back up files when any soft-
ware is changed or added to a hard drive.
If you have used some of the installation
programs, you will know that, in addition
to the fact that they take a lot of time, you
may have customized or added features
that are a little different than the normal
ones. Many people, including me, do that
customization over a period of days or
weeks, so you really don’t want to lose all
that work.

It is also good practice to back up files
before you make any hardware changes,
such as adding a new printer, more mem-
ory, or anything else. After you add or
change hardware, you may also find that
you need to make changes to your soft-
ware also, which is included in the previ-
ous paragraph. If you add a new printer for
example, you will frequently find that you
must also install that new printer as de-
scribed in the previous paragraph. And
some software is kind of funny about print-
ers. For example, if you install a new printer

in Word Perfect and make it your default
printer, Word Perfect will automatically
format any data file you edit for that newly
installed printer. Moreover, it sometimes
happens that a hardware change results in
some kind of a problem that could cause a
loss of data, such as accidentally moving a
switch or bumping a connector so that it
fails to make proper contact.

The last category of backups includes
making special copies of data files that are
the result of a lot of work and/or time.
Complicated spreadsheets, data bases, and
program files are particularly good examples
of this concept.

WHY to Make a Backup

Perhaps the most important reason to
make a backup is that a hard drive is
guaranteed to fail because it is a mechani-
cal unit. Electronics can fail too, but you
probably know that electronic components
generally fail less often than mechanical
ones. The major question about hard drive
failure is not if it will fail, but when it will fail,

More importantly, my experience is that
a hard drive most often fails with no warn-
ing whatsoever. I've had a half dozen hard
drive failures in nearly nine years of work-
ing with microcomputers, and five of them
failed when | powered up the system first
thing in the morning. For the other one, |
noticed that the hard drive had an increas-
ing number of bad sectors identified by the
old DETECT command, so | backed it up
and got rid of it before it finally failed for
good.

Even if you only use floppy disks, it’s
good practice to make periodic backups of
your critical data files, especially those in
which you have invested a lot of time in
creating. Again, spreadsheet files are a
particularly good example of relatively small
files that may have a considerable invest-
ment of time in their creation. The
DISKCOPY is a very easy way to make
relatively quick and painless backups of
floppy disks.

Backup Alternatives

At the present time, there are two viable
hard drive backup alternatives. The first is
to use a software program to back up files
to a floppy disk set. The second alternative
is to use a tape backup system. There is also
the possibility of using a CD-ROM (Com-
pact Disk-Read Only Memory) for backup,

Addition of a new application

e L el e

Change or upgrade to new DOS version
Change or upgrade to an application (e.g., Word Perfect, Quattro, etc.)

Any change to the memory configuration, either boards or SIMMs
Change or upgrade to the video card/monitor

Change or upgrade to a peripheral (e.g., printer, modem, etc.)
Any major change to existing files, especially large files

Any new files that require lots of time/work to create.

Figure 1. When to Back Up Files on a Hard Drive.

but the prices for those units are generally
in the $1,000 range, which makes them
out of reach for many users. These units
are sometimes called WORM drives, and
the acronym means Write Once, Read
Mostly (or Many). While the CD-ROM
drives have a number of advantages, in-
cluding speed, | will probably not think
much about getting one until the “eras-
able” units become generally available ata
reasonable price.

There are any number of software pro-
grams that one can use to back up and
restore files, and | have tried many of them.
Of course MS-DOS includes the BACKUP
and RESTORE programs, but | have found
them much slower and more difficult to
use than other software.

FastBack still seems to be very popular,
but | have found it to be more expensive
than other utilities, and | have never used
it on my own systems because of its cost.
| have tried the backup and restore pro-
grams included in the Mace Utilities, but |
had problems with their displays on my
laptop. During a restore the program would
occasionally generate garbage on my
SupersPort 3865X laptop (and the Super-
sPort 286 as well), but there did not seem
to be any problem with file integrity.

| have also tried the Norton backup/
restore programs, but they are much slower
than the other programs | have tried on my
systems. All in all, | prefer and use the
backup and restore programs that are in-
cluded in PC Tools. These programs are
fast and easy to use. The programs also
sense when a disk is changed, so you do
not have to “press any key” to continue
with a backup or restore (Mace also has
that feature). The PC Tools backup/restore
programs also seem to be the most flexible
for my needs because they have imple-
mented a number of options that provide
an extremely flexible use of backup strate-
gies. The PC Tools backup/restore pro-
grams are apparently so popular that they
are available as a standalone package, but
I recommend spending the extra few dol-
lars for the complete PC Tools package. |
have found it highly useful in a variety of
different applications.

Types of Backups

My observations indicate that most us-
ers’ backup strategy is not to back up a
hard drive. That’s too bad because | get oc-

-casional letters about what to do when a

hard drive fails and there is no backup.
Although it is somewhat understandable
why an individual user does not make a
periodic backup (because of time), | have
always thought it was pretty stupid for a
company to play “You Bet Your Business”
by not making a periodic backup of critical
information. Unfortunately, many people
do notrecognize that there are many ways
to make backups, and you can develop a
backup strategy that is relatively painless
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and will protect your time and financial
investment. To understand how to de-
velop an effective backup strategy, it is
necessary to review the four kinds of back-
ups thatare commonly available in backup
software.

The full backup. The full backup in-
cludes making a copy of all files in each
hard drive partition. Some kind of tape
backup system is particularly good for this
kind of backup because one can begin the
process and simply wait for all files to be
copied to a tape. Although that may take
some time depending on what tape backup
system you use, it is easy because one
does not have to sit at the system and play
musical floppies. In most cases, a full backup
will reset the DOS Archive Bit to OFF
(indicating that a file has been backed up).
Butitis very important to have at least one
full backup for each partition to implement
any effective backup strategy as you will
see.

The incremental backup. An incremental
backup is used to back up only those files
that have been created or changed since
the last full backup. What happens is that
the backup software checks the DOS
Archive Bit, and if that is sét to ON, then
the file is backed up and the Archive Bit is
reset to OFF. The Archive Bitis reset so that
the software can tell if a given file has been
created or changed since the last backup.

The differential backup. Like the incre-
mental backup, the differential backup also
checks the DOS Archive Bit, and if it is set
to ON, the file is backed up. Unlike the in-
cremental backup, the differential backup
does NOT reset the archive bit to OFF.

The specific subdirectory/file backup.
This kind of backup is particularly useful
during hard disk maintenance when you
need to have more space on a hard drive
or you are upgrading software. For ex-
ample, if you are upgrading to a new
version of Word Perfect, you may want to
backup the subdirectory containing the
old version to a set of disks justin case you
need that old version again. Or you may
find a group of files that you don’t need
very often and you can back them up in
order to have more free space on a hard
drive. Regardless of the reason, this is an
effective way to reduce your hard drive
requirements so that you do not need to
get a larger hard drive every few years. |
suggest doing this, particularly with older
software versions, because you don’t have
to worry about the difficulty of reinstalling
the software. My experience is that it is
much easier to restore a program than it is
to reinstall it. And of course you do not
really need a special backup program for
this because you can always use COPY or
XCOPY.

With those kinds of backups in mind,
let's take a look at several strategies that
may help improve your recovery capabil-

ity.

Defining Partitions

Although | have mentioned this before, it
is important to consider how your parti-
tions are defined in order to implement an
effective backup strategy. You will find that
it is much easier and faster to always have
at least two partitions (or single partitions
on two hard drives). Here’s how | have set
it up on my system.

Drive Cis always the “system drive.” That
is, it contains only software (not data),
including DOS and all my application pro-
grams for word processing, spreadsheets,
graphics, and utilities. The important point
about this is that the files on this drive do
not change very often, which also means
that the partition does not have to be
backed up very often. As you will see, this
kind of configuration makes it simple to
take a full backup once every six months or
so (depending on how much change or
additional software is added). In the in-
terim, it is also quite easy and fast to take a
periodic differential backup every month
or when there is a major change to soft-
ware. A periodic backup is important be-
cause a number of small files, such as
configuration files, may change during that
period. Unless | add a large program, a
periodic differential backup (e.g., monthly)
rarely exceeds the space required on a
single 3.5-inch high density floppy disk,
even over a six-month timeframe.

Drive D is always the “data drive.” It
contains only data that is specific to my
current needs, and the files on this drive
may be created and/or changed on a daily
basis. Because the files on this drive change
frequently, | take an incremental backup
frequently, usually at least once a week.
And | keep atleast three sets of incremental
backups so thatl always can find a previous
version of a file. If I'm working on a major
project that results in a major change to
one or more files on a daily basis, | usually
copy those files to a floppy disk at the end
of the day, just in case. Because | use my
computer for nearly all of my business, | do
not have the time to recreate work that has
already been completed. Not to mention
the fact that | have a lot of deadlines that
don’t usually have much slack in them, so
time is also an important factor.

The whole pointis that you can make the
backup process relatively painless if you
define two hard drive partitions like this.
Files on the system drive are usually not too
volatile, meaning that they are usually not
created or changed all that often, at least
not as frequently as data files. That means
you do not have to back up the system
partition nearly as frequently as the data
partition. On the other hand, data files tend
to be VERY volatile, and they ARE fre-
quently created or changed. That partition
must be backed up on a frequent and
regular basis. How often that partition needs
to be backed up depends on how fre-

quently you create or add data files. In
order to understand how to decide what
kind of backup strategy to use on your
system, let’s take a quick look at what the
Archive Bit is.

The Archive Bit

If you take a careful look at how a direc-
tory (or subdirectory) is constructed, you
will find that the first 11 characters are
reserved for the file name and file type
(sometimes called the extension). The next
character in a directory is called the Attrib-
ute Byte, which consists of eight bits. An
attribute may be turned OFF, in which case
the appropriate bitis zero (0). Or an attrib-
ute may be turned ON, in which case the
appropriate bit is set to one (1).

Because each and every file has a direc-
tory (or subdirectory entry), each and every
file also has an Attribute Byte. In the case of
most data files, most of the Attribute Byte
consists of zeros, except the Archive Bit
which is set to one when a file is created or
changed. Other attributes include the Di-
rectory Bit (which is used to indicate a
subdirectory “file”), the Volume Label Bit,
the System File Bit, the Hidden File Bit, and
the Read Attribute Bit. A file may have
more than one bit set to ON, depending
on its use. For example, the BIOS and the
DOS Kernel files usually are created with
the System, Hidden, and Read-Only bits
turned ON.

The Archive Bitis “maintained” by DOS,
and it is turned on whenever a file is
created or changed. Because the Archive
Bit is set to 1 by DOS whenever a file is
created or changed by any software, such
as a word processor or spreadsheet, itis an
easy way to identify files that have changed.
Good backup software checks the Archive
Bit and may reset it depending on the type
of backup. You can also use the ATTRIB
command in current DOS versions to
change either the Archive Bit or the Read
Attribute Bit. With that quick introduction
to the Archive Bit, let’s take a look at how
you can use this idea to implement an
effective backup strategy.

The Full Backup Strategy

All effective backup strategies begin with
a full backup of each partition on the hard
drive, regardless of what it contains. Most
commercial backup software, including all
of the products | mentioned earlier, turns
the Archive Bit OFF to indicate that a file
has been backed up. This establishes a
BASELINE so that future backups can be
defined to back up only those files that
have been created or changed since the
last full backup.

There seems to be an assumption thata
full backup is always required, and be-
cause it takes a lot of time and effort, few
users do it. Actually, you may find that you
only need to take a full backup as little as
once a year if you set up your system to
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make it easy to recover any file. The whole
idea is that taking a full backup every day,
week or montbh is really not worth the time
and effort unless you have nothing better
to do. And most of us can find more
entertaining things to do rather than swap-
ping floppy disks or baby sitting a tape
backup.

The Full/Differential Backup Strategy

After you have taken a full backup, a
differential backup can be taken periodi-
cally to ensure that all files on that partition
can be recovered quickly. Remember that
a differential backup will copy all files that
have the Archive Bit turned ON, but the
process DOES NOT reset the Archive Bit
to OFF. As | said before, this approach is es-
pecially good for non-volatile information,
such as application programs on the sys-
tem drive (drive C). My practice is to keep
two “sets” of a differential backup, just in
case oneis notreadable when I really need
it. And because both sets only consist of a
maximum of three disks each, it is quick
and easy to make those backups on a
regular basis. For my system drive, | make
a differential backup at least once a month
or whenever | add new software to my
system drive. But the beauty of using the
differential backup procedure is not really
obvious until one considers how it is
used to restore files.

Consider the extreme case where you
lose all files in a partition. First, you must
restore files from the last FULL backup.
And second, you take the most recent
differential backup and restore those files.
That's all there is to it. And if a critical file
that is included in the differential backup
gets wiped out or corrupted on the hard
drive, you only have to restore that file
from that latest backup. If the file is not on
the latest differential backup, then it is
obvious that the most current version of
thefile is part of the full backup. As you can
see, the differential backup makes it easy
to locate the most current version of any
file. Since that looks easy, let’s take a look
at how one can use the incremental backup
strategy.

Full/Incremental Backup Strategy

This strategy also requires that you make
a full backup first. An incremental backup
will copy all files that have the Archive Bit
turned ON, and the Archive Bit is reset to
OFF as part of the process. | have found
this kind of backup most useful for data
files because | may want to recover differ-
ence “versions” of a file, which makes it
especially good for data files (i.e., volatile
files) on my system. My practice is to keep
at least four “sets” of an incremental backup
so that different versions of an active file
will most likely be available. If | am working
on a really time-critical project, | may sim-
ply copy a critical file to a floppy disk at the
end of a day so that | always have the latest

version. For my data drive (drive D), | make
an incremental backup at least once a
week. By the way, | also make it a practice
to make a backup of my data drive once a
month so | do not need to have more than
four sets of incremental backup disks. Now
let’s see how the incremental backup strat-
egy is used in the extreme case of a total
partition (or drive) failure at the end of a
month (just before the next full backup).

The first step is to restore all files from the
latest full backup. Then, files are restored
from the first backup set. Files from the
second backup setare restored next. Then,
files are restored from the third backup set.
And finally, the files are restored from the
fourth and last backup set. If you have been
keeping track of things, you will see that
each incremental backup set may or may
not contain files from the previous backup.
More importantly, each incremental backup
set must be restored in its original order to
ensure that the latest version of a file is
finally restored. For example, consider a
file that was changed just before the first
and fourth backup. When the first backup
set was restored, that file was current as of
the date of that backup. But it was not
current as of when the fourth backup was
taken, so it must be overwritten with the
most current version.

Backup Strategies Compared

Although a full backup must always be
available, it takes too much time and effort
to frequently perform a full backup on all
hard drive partitions. The only advantage
of taking a full backup is that it contains all
files as of the date of the backup, but you
must have a supplemental strategy to back
up files that are added or changed be-
tween the full backups. One way around
this is to back up specific subdirectories/
files to floppies on an as-needed basis.

The differential backup is particularly
effective when the contents of a partition
do not change frequently or when you
want to quickly restore files that have been
created or changed. The only disadvan-
tage of using a differential backup on par-
titions that contain frequently created or
changed files is that you will have an in-
creasing number of floppy disks as you
work with more files. That also means that
it will take more and more time to perform
a differential backup, which is the main
reason | prefer an incremental backup for
partitions that contain volatile data.

The incremental backup can help mini-
mize the time required to perform a peri-
odic backup because only files with the
Archive Bit ON are backed up. The biggest
advantage of using the incremental backup
is that it requires the least amount of time
(and fewer floppies), but it is more difficult
to work with if you have to restore all files
because of a hard drive failure. If you
consider how often a hard drive failure is
likely to occur however, the incremental

backup provides the necessary recovery
capability and still minimizes the time re-
quired to make periodic backups. The only
time an incremental backup really becomes
painful is when a complete partition must
be restored, butthatis rare enough that the
time savings on an ongoing basis are worth
the risk.

The incremental backup also has the
advantage that, by its nature, it will back up
various “versions” of a file, which makes it
especially useful for finding various spread-
sheets, programs, and other items you
might change during a development proc-
ess.

And if you need to really be sure that you
don’t lose critical files, don’t forget about
making specific backups using the COPY
or XCOPY command. That is one of my
most frequently backup strategies, and it
works. Despite the number of hard drive
failures I've had, | have only lost a total of
about two hours worth of work.

Powering Down

Regardless of what kind of backup strat-
egy you use, remember to keep it simple
and straightforward so that it is useful. No
backup strategy is worthwhile if it is not
performed on a regular basis. And one
other point is worth mentioning.

It is good practice to have a “off-site”
backup off all partitions. Don’t try to get
fancy with this idea because itis not neces-
sary. If you have a full backup for the hard
drive on your home computer, take a copy
of it to the office and keep it in a desk
drawer. Some people use a bank’s safe
deposit box as offsite storage. Off-site
storage will protect you and your data in
the extreme case of a building fire which
destroys your computer.

For help in solving specific computer
problems, be sure to include the exact
model number of your system (from the
back of the unit or series from the Owner’s
Manual), the ROM version you are using
(use CTRL-ALT-INS to find it, except for the
eaZy PC), the DOS version you are using
(including both version and BIOS numbers
from the VER command), and a list of ALL
hardware add-ons (including brand and
model number) installed in your computer.
The list of hardware add-ons should specifi-
cally include memory capacity (either
added to an existing board or on any add-
onboard), all other internal add-on boards
(e.g., modem, bus mouse or video card),
the brand and model of the CRT monitor
you have, and the brand and model of the
printer with the type of interface (i.e., serial
or parallel) you are using. Also be sure to
include a listing of the contents of the
AUTOEXEC.BAT and CONFIG.SYS files
unless you have thoroughly checked them
out for potential problems (e.g. TSR con-
flicts). If the problem involves any applica-
tion software, be sure to include the name
and version number of the program you
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are running when the problem appears.
If you have questions about anything in

Central Point Software

15220 NW Greenbriar Parkway, #200

10201 Torre Avenue
Cupertino, CA 95014-2132

this column, or about ZDS or Heath sys- | Beaverton, OR 97006 (800) 343-4714
tems in general, be sure to include a self- | (800) 888-8199 (Automated order line)
addressed, stamped envelope (business
size preferred) if you would like a personal | Mace Utilities $149.00 | Hardware
reply to your question, suggestion, com- | FastBack 189.00 | HP Laser]et Ill
ment or request. Fifth Generation Systems, Inc. Payload Computers
11200 Industriplex Blvd. 15718 Sylvan Lake
Products Discussed Baton Rouge, LA 70809 Houston, TX 77062
(800) 873-4384 (Orders only) (713) 486-0687 (Call for current price) 3%
Software
PC-Tools $149.00 Norton Backup $149.00
PC Backup 99.00 Symantec Corporation
. —
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Database Publishing
With dBASE IV and

A LaserJet Printer

Database publishing does for database
information what desktop publishing does
for text. Its objective is to produce profes-
sional looking reports from the data in your
database. Yet traditionally, database pro-
grams such as dBASE, deal with printers
generically, transmitting only ASCII char-
acters without formatting. Without individ-
ual printer drivers for specific printers, these
programs have no builtsin way of selecting
fonts, printing graphics, or changing orien-
tation.

This results in rather plain looking reports
in portrait orientation — serviceable and
informative but not very effective. With
LaserJet and compatible laser printers,
reports print in the internal Courier font.
There are no graphics, and only one font
and point size.

Of course, you can purchase add-ons
that give plain vanilla database programs
the ability to create attractive and imagina-
tive reports. You can also save your data as
an ASCll file, load it into a word processor,
and formatitusing that program’s capabili-
ties.

With most programs, you could only
take advantage of your printer’s special
capabilities by writing programs. Using
control codes in program lines, you could
print in landscape, select fonts and paper
sizes, even print envelopes and labels. But
you’d have to be an experienced program-
mer to create more complex command
files that produce very professional look-
ing reports.

Fortunately, dBASE IV comes with instal-
lable printer drivers that can print in por-
trait or landscape, as well as boldface,
underline, subscript, superscript, and ital-
ics. You can even build in five fonts using
the dBASE configuration file.

In this article, we’ll focus on using dBASE
IV’s built in printer control powers.

Printer Drivers
dBASE IV comes with four Laser]et printer

Alan R. Neibauer
11138 Hendrix Street
Philadelphia, PA 19116

drivers: HPLAS100.PR2 for portrait orien-
tation and 100 dpi graphics; HPLASL.PR2
for landscape orientation and no graphics;
HPLAS2I.PR2 for portrait orientation with
300 dpi graphics; and HPLAS2ID.PR2 for
portrait orientation, 300 dpi graphics, and
duplex mode printing on the Laserjet IID.

The major differences between the driv-
ers are orientation, the character formats
available, and the default setup commands
transmitted to the printer. However, all of
the drivers can be used with any model
LaserJet, although you won’t be able to
access all features. For example, you could
use the HPLAS2| and HPLAS2ID drivers to
print italics on a Laserjet Plus with the A
cartridge installed. But with the HPLAS100
driver, characters formatted as italic print
underlined instead. So the main purpose of
selecting the correct printer driver is to use
your printers special features — not for

printing basic ASClI-text reports.

Installing dBASE 1V

You add support for your printer when
you install dBASE on your system. At one
pointin the installation process you'll see a
printer selection screen (Figure 1).

Press Shift-F1 to display a list of available
printers, scroll the list until Hewlett-Pack-
ard is highlighted, then press Enter to show
alternative models and drivers (Figure 2).

You'll notice that the model names are
not very distinctive, two just say Laser)et.
But when you highlight the model name,
the corresponding driver is shown in the
right-hand list box. So highlight one of the
models then press Enter. Type the port
(such as LPT1 or COM1) then press Shift-
F1 to select another driver. Repeat the
process until all four Laser)et drivers are
included.

1 Hulti-user installation Ne
Display mode EGA25
Optinize color displa

Press Shift-F
15 in the Device field, press

Please speciff trint.er names and their associated DOS devices,

0 display a list of
- Shi ft-

anter names, When th
To save, press Ctrl-End, To cancel, press Isc.

Figure 1

_ _ e cursop
1 to display a list of devices,
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Press Ctrl-End to save the configuration
and display the default printer screen (Fig-
ure 3). Select the driver you want to be the
default, then press Enter. Follow the in-
struction on the screen to complete the
installation process. When you’re done,
dBASE IV and the selected drivers will be
on your hard disk. Although you selected
one driver as the default to be used auto-
matically by dBASE, you can manually
select other drivers once in the program,

Also on your hard disk will be the file
CONFIG.DB which contains other default
settings and a list of your installed printers.
You can modify this file to change drivers
or add fonts by using the DBSETUP pro-
gram in the Installation disk, or by editing
the file with a word processor.

Interacting With dBASE

dBASE IV has an extensive menu system
for creating and manipulating databases.
For simplicity, however, we’'ll use instruc-
tions from the dot prompt. You're at this
prompt when you see a single dot at the

left edge of the screen. To display the dot
prompt from the menu system, press Esc
then Y.

You can access the available pitch set-
tings in a driver when you design report
and label forms. The other features, such as
boldface and underlining, must be included
in a dBASE program, or a print command
from the dot prompt. To use all of your
printer’s features you have to be quite
familiar with most aspects of dBASE.

First, let’s take a look at how to select a
driver other than the default. Then we'll
take a look at designing report forms.

Changing Printer Drivers

Any of the drivers you installed during
the setup procedure can be selected from
the dot prompt. dBASE provides a special
variable, _pdriver, that contains the name
of the printer driver. If you enter ? _pdriver
at the dot prompt, you'll see the name of
the current driver.

To change drivers, just assign the variable
a new driver name such as the command

_pdriver="HPLASL.PR2".
DBASE will respond with:
Printer driver installed
HPLASL.PR2
In this case, all print jobs will now be
produced in the landscape mode.

Creating Report Forms

One way to use the features made avail-
able in the printer driver is to create a
report form. From the dot prompt, type
something like create report items, or some
other report name. The main report form
screen will appear (Figure 4).

The easiest way to create a report is to
press F10 to enter the command bar at the
top of the screen, then select Quick Lay-
out from the Layout pull-down menu. The
field names will become column head-
ings, and each field another column in the
report. However, if you print a report in
the portrait mode you'll get a plain looking
printout. And if your records are over 80
characters long, some of the data won’t
appear at all.

If you have long records, you could use
your printer’s alternate pitches for either
the entire report or individual bands, or
sections. To print the entire report in the
Line Printer font, for example, pull down
the print menu, then select Control of
printer to display the menu shown in Fig-
ure 5.

Toggle options by highlighting them with
the arrow key then pressing Enter. Press
Enter on the Text Pitch option, for ex-
ample, to cycle between default, elite,

pica, and condensed printing. PressESCto

leave the menu, then save the report using
Exit.

If you want to change just one section of
the report, such as the column headings,
place the cursor on the section, press F10,
then pull down the Bands menu. Set the
text pitch or any other options for that
particular band, then save and exit the
report. Remember, report forms are printed
from the dot prompt with the command
report form items to print.

Formatting in dBASE IV Programs

Character styles such as boldface and
italic must be activated in dBASE pro-
grams. By entering dBASE IV Style com-
mands, or Laserjet PCL instructions, you
can format individual characters, use
downloaded fonts, or select any Laser]et
feature.

In this article, we’ll assume you know
how to enter a dBASE program using the
modify command program-name com-
mand. For instance, if you want to write a
DBASE program to switch the Laser|etinto
landscape, you might enter this command
at the dot prompt: modify command
landscp. Write your program, then press
Ctrl-W to save it and return to the dot
prompt, or press Ctrl-Q to quit without
saving the file.

dBASE provides a number of ways to
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output data to the screen and printer, but
the most fundamental are ? and ??. This
program, for example, prints one record
from the database ITEMS:
use items
set print on
?"Stock Report®
2
2
?”"Number of Order -
2?7 ORDER_NUM
?*Part number
2?PART_NUM
?*Item
??PART_NAME
?"Unit cost 2l
?7COST
set print off

The use items command tells dBASE to
get its information from the database called
ITEMS.DBF, then set print on directs out-
put to the printer as well as the screen.
Each line starting with ? is an output line.
They are either a blank line, printa string in
quotations marks, or print the contents of
a field. Finally, set print off stops further
output from being printed.

The report generated by the program
isn’t very exciting. So let's see how we can
use the Styles command in dBASE pro-
grams. dBASE has five character formats,
each associated with a style code: B for
bold, | for italic, U for underlining, R for
superscripts (raised), and L for subscripts
(lowered).

Using the codes, we can enhance our
sample program this way:
use items
set princ on
?*Stock Report® STYLE “I*

.

?"Number of Order * STYLE “B*
?? ORDER_NUM

?*Part number i* STYLE "B
??PART_NUM

?"Item ¥ STYLE “B”
??PART_NAME

?"Unit cost :* STYLE “B*

??COST STYLE “U*
set print off

This program prints the heading in italic,
the field names in bold, and the cost under-
lined. To print in italics, you must have a

cartridge or internal italic font. In addition,
using the HPLAS100 and HPLASL drivers,
text formatted as italic will be underlined
instead.

If you want to footnote an entry or create
formulas, use the R or L commands as in:
? “The sign for water is H"

77 %2* STYLE *“L*
?? “0”"

The 2?2 commands print on the current
line without performing a line feed/car-
riage return. So in this case, the character
2 prints subscripted between the H and O.

Using Memory Variables

dBASE provides two special variables —
_pscode and _pecode —that you can use
to format your entire report rather than
individual lines or characters.

Start by defining the codes you want
each command to transmit. For example,
the commands
._pscode=" {27} {38} {108} {52} (72}~
._pecode=" {27} {38} {108} {49} [72}"
are the decimal equivalents for the escape
codes that activate the lower tray in a Las-
erjet 11D, and that returns feeding to the
upper tray. Use these memory variables to
transmit any types of codes to the printer,
even to select fonts or paper size.

Then add the line PRINTJOB at the start
of your program and ENDPRINTJOB at the
end, as in
PRINTJOB

rest of program

ENDPRINTJOB

The contents of _pscode will be sent to
the printer when the job begins; _pecode
when itis done. The codes will also be sent
when a report or label form is printed.

Changing dBASE Configuration

Each time you start dBASE, the program
checks the file CONFIG.DB. This files
contains the names of your default and
available printers, as well as other specifics
about the dBASE environment.

For example, you'd fine these lines in
CONFIG.DB for a system with all HP driv-
ers installed:

PDRIVER = HPLAS100.PRZ
PRINTER 1 = HPLAS100.PR2 NAME “Hewlett-

Packard LaserJet 100 dpi graphics mod®

DEVICE LPT1
PRINTER 2 = HPLASL.PR2 NAME “Hewlett-

Packard LaserJet Landscape” DEVICE LPT1
PRINTER 3 = HPLAS2I.PR2Z NAME “Hewlett-

Packard LaserJet®” DEVICE LPT1
PRINTER 4 = HPLAS2ID.PR2 NAME “Hewlett-

Packard LaserJer” DEVICE LPT1

The PDRIVER command shows the de-
fault driver to be used, while all of the
selected drivers are listed in PRINTER com-
mands. The commands include the driver
filename, printer name, and port.

If you didn’t install all of the drivers when
you set up dBASE, you can either edit this
file with a word processor, the dBASE
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PRINTER 3 FONT 1 = [Esc] (8U, [Esc] (#§@ NAME

modify command function, or by using the

DBSETUP program on the Installation disk, | _"Foman 8~
i PRINTER 3 FONT 2 = [Esc} (100, {Esc] (#@
LaserJet users should be mostinterested | ~aue “pc setr

in the Printer Font command. Look at this

section of another configuration file:
PRINTER 3 = HPLAS2I.PR2 NAME “Hewlett-
Packard LaserJet” DEVICE LPT1

The two Print Font commands include
starting and ending codes to switch be-
tween the Roman 8 and PC symbol sets.

Use these codes with the style command,
butinclude the font you wantto change to,
such as:

? “TEST” STYLE *1*

This command line selects the Roman 8
symbol set with the codes [Esc)(8U, then
switches back to the original primary set at
the end of the line — codes {Esc)(#@. In-
cluding Style “2” in the command would
select the PC symbol set.

You can type these lines directly into the
configuration file, or run DBSETUP. To use
this program, insert the Installation disk in
drive A, type DBSETUP, then press Enter.
Select Config.db from the command line,
then Modify existing CONFIG.DB from
the pull down menu. Type the drive and
path where you installed dBASE IV, then
press Enter.

Pull down the Qutput menu then select
Printer to display options. These let you set
the default status of the printer, change or
add drivers, set the default driver, and add
fonts. Select fonts to display the menu
shown in Figure 6.

Press PgDn or PgUp until the driver you
want to add fonts to is shown at the top of
the box. Then type the name for the font,
and the beginning and ending codes in the
appropriate columns, as in Figure 7. This
shows the two symbol sets installed as
Font 1 and Font 2. When you’re done,
press Ctrl-End to save the file, then Exit the
program.

While dBASE doesn’t provide a utility for
modifying the driver files, you can change
them using a sector editor such as PCTools.
For instance, you could edit the driver to
add italic support in the landscape mode,
which is not available in the driver as it is
supplied with dBASE. However, this is a
complicated process that requires thor-
ough knowledge of the PCL Laser]et lan-
guage and your dBASE printer drivers.

But using the style command and select-
ing options from dBASE menus, you can
produce interesting and professional-look-
ing reports. If you have an earlier version of
dBASE, you’ll have to use LaserJet PCL
commands directly in program lines. We’'ll
look at these techniques in a future article.

Wlth this board,
you're really talking!

oy \\
With this board &;&\\ T e |

all you have is
a stick in the mud'

Which 1s more useful?
(Zenith Data Systems)
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- ENABLE Revisited

Advanced Graphics

Part 5

In the last article, | briefly covered the
basic graph capability available with En-
able. This function is available for both the
spreadsheet and database. This article will
cover the advanced graphics capability of
Enable called Perspective.

Perspective was an add on software
package that was available with Enable
V2.0. | addressed this package briefly in my
first set of articles. Enable has added Per-
spective Il as an integral part of OA en-

— hancements. This package was created by
Three D Graphics and now supports color.
The Three D package was also included
with a spreadsheet package called Boeing
Calc several years ago. This is the same
package that is used to generate many of
the graphic displays in pictures of comput-
ers in magazines. Look at the pictures of
monitor in the current HeathKit catalog
and you will see some of these Perspective
graphics.

When you install Enable OA, one of the
options is the installation of Perspective.
This package does require an EGA card
and monitor at a minimum. If your hard-
ware supports this option and you have 2
Meg of Hard Disk space, you may install it.

Perspective is a very large and complex
program. In Enable, it comes with its own
manual. To give you an idea of size of the
capabilities, the manual is as thick as the
Enable spreadsheet and graphics manual.
The package permits you to develop and
use very nice looking graphs. In the earlier
versions of Enable, you could generate the
graphs and output them to selected de-
vices, both printer and plotters. It was not
possible to include the graphs in an Enable
document. This problem has been fixed
and the graphs can now be inserted in any

—  word processor document version 3.0 and
up.

To display a graph using Perspective,
you must create it first in Enable. After

George P. Elwood
1670 N. Laddie Court
Beavercreek, OH 45432

GRAPHIC CARD SELECTION MENU

1. Color Graphics Adapter (CGA) — 640 x 200
2. Hercules Graphics Adapter (HGA) — 720 x 348
3. Enhanced Graphics Adapter (EGA) — 640 x 350
4. Video Graphics Array  (VGA) — 640 x 480
5. Extended EGA — 640 x 480
6. Extended EGA —752x410
7. AT&T 6300 — 640 x 400
8. Toshiba 3100 — 640 x 400

Which Graphic Card is installed in your machine (default is #3)?

Figure 1. Configuration Menu One - Graphics Cards.

PRINTER SELECTION MENU
—>1. No Printer.
. AMT Printer
. Apple Laser Writer
. AST Turbolaser
. Canon LBP-8I| Laser
. C.Itoh C-210XP/215XP C.ltoh 310XP/315XP C.Itoh 310CXP/315CXP
. C.ltoh C-715
. C.ltoh C-815
. C.ltoh Jet-Setter Laser
10. Cordata LP300 Laser
11. Cordata LP300X Laser
12. DataProducts SPG 8050 DataProducts SPG 8070

Lo AWK =

13. Epson FX-80/100 Epson FX-85/185/286 Epson FX-80+/100+
Epson LX-80/86/800 Epson MX-80/100 Epson RX-80/100

14. Epson EX-800/1000 Epson JX-80

15. Epson LQ-800/1000 Epson LQ-1500 Epson LQ-2500
Epson SQ-2000 Epson 24-Pin Compatible

Enter new device # (it's now #1). SPACE shows more. ESC keeps current #.

More (printer/plotter/film recorder) drivers may now be available. Call your dealer for
more info.

Figure 2. Configuration Printer Screen One of Three.
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PLOTTER SELECTION MENU

. No Plotter.

2. Complot CPS-19 DM/PL language compatible
3. Epson Hiplot HI-80

4. Houston Instruments 595

5. Houston Instruments 695

6. Houston Instruments DMP-29

7. Houston Instruments DMP-40

8. Houston Instruments DMP-41

9. Houston Instruments DMP-42

10. Houston Instruments DMP-51MP
11. Houston Instruments DMP-52 MP
12. Houston Instruments DMP-56A

13. Houston Instruments DMP-61
14. Houston Instruments DMP-62

16. Hewlett Packard 7090A

dealer for more info.

15. HI-Plot ‘PC Digital Plotter’ Series

Enter new device # (it's now #1). SPACE shows more. ESC keeps current #.

More (printer/plotter/film recorder) drivers may now be available. Call your

Figure 3. Configuration Plotter Screen One of Three.

FUNCTION KEY SELECTION MENU

1. Vertical (most IBM and IBM compatible keyboards)
2. Horizontal (most other computers)

Are your function keys arranged vertically or horizontally?

Figure 4. Function Key Configuration Menu.

creating the graph, you will see the Per-
spective option on the graphics output
menu. Selecting this option, Enable will
load the Perspective package and load the
data. The first time through, you will be
prompted to configure the program for
your computer. This configuration includes
the function key layout. Perspective uses
the function keys to move through the
various options available. They are dis-
played on the screen with labels. Pressing
the correct key normally will display an-
other level of options.

Perspective also prompts you for the
type of printer. Because of the capabilities
of the program, the printer selection is dif-
ferentthan for Enable. There are 34 printer
drivers available with the program. Per-
spective also support different graphics
cards and this must be selected. Actually,
Enable treats Perspective as a completely
different software application. When you
select Perspective, you actually move into
a shell outside basic Enable so you must
select all of these options before you can
proceed. You can select one of 38 plotters
during this configuration routine.

After you have configured Perspective
for your equipment, you will not have to
do it again. If you change your hardware
setup, you will have to remove the con-
figuration file in the /3D/3DSYS subdirec-

tory. You can not change the setup from
within Perspective.

After completing the configuration, Per-
spective will display the data from the
Enable spreadsheet on the screen. It will
use a basic 3D bar chart. By using the
function keys, you can move between the
various menus within the program. The se-
lection of the function keys is carried through
to the screen. The key and its function are
displayed in the format selected. You se-
lect menu levels by pressing the correct
function key. To remove the function key
display, press the SPACE BAR. To return
the function keys, press the SPACE BAR
again. If you wish to move the location of
the function key display, use the cursor

keys or the PgUp/PgDn. Using these
combinations, you can move the display to
any location on the screen that you want.

You may now modify the chart in many
ways. You can select any of the 33 3D, 27
3D stacked, or 20 2D chart types. If you
wish to work with 3D charts, chose 3D
from the menu, Preset Graphs and then
Select 3D Types. Perspective will now
display all 33 types of charts you can use.
Using the cursor keys, move the selector
mark over the desired type and press F10.
The graph data will now be redisplayed in
the selected chart type. You can continue
to change the chart type until you are
happy with the look.

If the chart type you selected is pretty
good, but could be better if it was rotated
slightly up or down, Perspective can handle
this for you. Press the function key that will
chose SelectViewing Angle. Now displayed
are 12 predefined viewing angles. Again,
move the selection marker to the desired
view and press F10. Perspective will now
display the chart in the new angle. One
advanced feature of Perspective permits
you to change the rotation to whatever
angle you need. This feature is really nice
if you have a high speed CPU. If you select
rapid movement, the graphic box outline
will rotate in the selected angle at high
speeds. This is about as close to real time
motion as you geton a PC. To be effective,
you will have to slow the rotation down.
Again, pressing F10 will select the current
angle and display the chart.

While you would normally enter Per-
spective with data generated in Enable,
you can add more data or editdata already
loaded. Perspective even has a basic spread-
sheet capability builtin. From the basic
Perspective menu, select the Data Manager
option. This will then display the data that
you brought from Enable. You can move
around the data screen and change num-
bers as required. To add you must use the
function key options displayed at the top
of the screen. After adding the new data,
you must increase the range in order for
the program to display the data. The pro-
gram also permits some math functions.
These are covered in the manual for the
program. The math is not as easy as in the
Enable spreadsheet as you must define

Pacific Palisades
California

Copyright (c) 1988

Three D Graphics

Figure 5. Perspective Initial Screen.

all rights reserved
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C:\3D\3DSYS\DEF_DATA. 20T Graph Sizer 7x 1x 1
>>
F1 EDIT PARAHS F2 FILEMANAGER F3 BLOCK OP'S F4 ROW/COL OP'S FS OPTIONS
rR 3C 2P 1TitleR 1C 1RTitleR 1C 2 RHeaderR 3 C 1 Min AutoRange A
R 9C 2P1SubTR 2C 1CTitleR 1C 3 CHeaderR 2 C 2 Max AutoRange A
R 1C 1. "Test Main Heading Title"
P1 Cl 1 ywtol 2 wCol 3 Col 4 +Col 5 c+Col 6 ~Col 7
1 Test Main |X-Axis Tit
2 Sub-Main T
3 1986 45.09
4 1987 23.%
5 1988 65.00
6 1989 87.00
7 19% 56.00
8 1991 9.00
9 1992 23,00
le
11
Figure 6. Perspective's Spreadsheet Function.

every row and column, including the block
where you want the data to appear. The
math functions are add, subtract, multiply,
divide, and raise to power. The more ad-
vance functions are sums, averages, count,
minimum, maximum, standard deviation,
exponential, and some trig functions. After
completing the modifications, pressing F10
will display the new chart.

Working with the Label Manager, you
can change the size and location of any
label. The actual text must be changed in
the Data Manager menu. The Label Man-
ager permits you to position any label
exactly where you want. It will also permit
you to change the size, font, and add slant
if desired. The program has nine fonts lo-

cated in two menu options. The basic font
types are Roman, Swiss, Script, and Gothic.
You can control the amount of boldness of
each label. The amount of slant can be
controlled from 45 degrees left to 45 de-
grees right and any angle between those
two values.

Another function permited by Perspec-
tive is displaying two charts on the screen
atone time. To use this capability you must
create thefirstchartand save it as a picture.
Then you create the second chart. Note
that the first chart is still displayed during
this process.

If you are creating the charts for a visual
presentation, you can further modify the
chart by changing the colors of any part.

Perspective permits you to cycle through
the color combinations by simply pressing
a function key. You can also change the
background pattern/color in the same
manner. Again, these would be for charts
that are to be presented visually.

Now that you have completed the chart,
you need to make an output. Perspective
permits you to make output to a printer. If
your printer is black & white, you should
change the chart to B&W and then printit,
if it is acceptable. Color printers and plot-
ters can be used to output color hard
copies of your chart.

If you plan to use Perspective outputs in
other programs, you should save the chart
in a picture format. The program permits
you save the files in .IMG for use in desk
top publishing packages or .SCR for use in
Paint Programs. If you want to import the
picture into Enable’s word processing, it
must be saved in an IBM 6180 plotter
format.

This has been a quick overview of the
Perspective software package included with
Enable OA. If you create a lot of charts, this
package will give you the flexibility to
make them look good. It has a lot of power
and the output is limited only by your
imagination.

In the next article | will provide an over-
view of the Enable data base module. This
is one of the more powerful functions
within Enable and has been improved in
OA. | used this package to develop an ap-
plication to run a small tool and die shopin
about 300 hours. &%

OK. give me the story
one more time,
you're reading a

L THINK THiS PROGRAM STiLL NEEDS SOME DEBUGGING...
WE JuST BOUGHT THE BROOKLYN BRIDGE!”?
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SEAGATE ST-251-1 42 MEG HARD DRIVES ON SALE

&P Seagate .HARD DRIVES

MODEL CAPACITY/FORMAT/SPEED/SIZE DRIVE ONLY  XTKIT

*ST-125 21 MEG/MFM /40 MS /35 $229.00 §277.00
% 8T-138 32 MEG /MFM / 40 MS / 3.5" $277.00 $325.00
% ST-138-1 32 MEG / MFM / 28 MS / 35" £307.00 $355.00
#ST-151 42 MEG /MFM /24 MS /35" $353.00 $401.00
* ST-157R 48 MEG / ALL / 40 MS / 3.5" $286.00 £338.00
*8T-225 21 MEG / MFM /85 MS / 5.25' $185.00 $247.00
#* ST-250R 42 MEG / ALL / 70 MS / 5.25" $248.00 $288.00
* 8T-251-1 42 MEG / MFM / 28 MS / 5.25" $289.00 $337.00
* ST-4096 80 MEG / MFM / 28 MS / 5.25' FH £582.00 £631.00
% ST-238R 32 MEG /RLL /85 MS /5.25 $218.00 $271.00
% ST-277R-1685 MEG /RLL / 28 M5 / 5.25" $348.00 £401.00
% ST4144R 122 MEG /ALL / 28 MS / 5.25" FH $623.00 $671.00

* IDE, SCSI, ESDI AND OTHER SEAGATE MODELS AVAILABLE. PLEASE CALL.

**x ZENITH PC COMPUTER UPGRADES ***

SmartWatch from FBE RESEARCH

=|nstalls in ROM Socket on the CPU Board in Zenith computer series Z-100/
138/148/150/160 and most all other XT computers. This clock/calendar contains a
ten year battery and keeps your computer informed of both date and time at each
beot-up. Instructions and software included.  $35.00

Z-150/160 MEMORY UPGRADE
=This kit includes a repl it memory decoder PAL chip for the standard
Z-150/160 memory urd (not for the Z-157/58). With this PAL and the 18 pieces of
256K RAM chips (included), you will expand the memory on the card to 640K or
704K. ZP640+/18 Kit.....$58.00, PAL chip only ZP840+....$18.C0

Z-150 SERIES HARD DISK DRIVE KIT

=These kits include high speed Seagate drives with autopark heads. Each kit
includes all cables, hardware and instructions to mount the hard drive under your
two floppy drives in your Z-150 series computer.

* ST-125/Z150 Kit 21 Meg, 40 MS,  $281.00

% ST-138/2150 Kit 32 Meg, 40 MS,  §328.00

* 8T-251/Z150 Kit 42 Meg, 28 MS, $341.00 SALE PRICED

Z-148 HARD DISK DRIVE KIT

=|ncludes the hard disk drive and a Z-148 compatable controller together with the
Z-148 Expansion Card described below. All required cables, hardware and
instructions are included for you to replace one floppy with a Seagate Hard Drive in
your Z-148. Add only $30.00 the the following price if your would like us to include
a SmartWatch.

* ST-125/Z148 Kit

21 Meg, 40 MS,  $352.00
* ST-138/Z148 Kit 32 Meg, 40 MS,  $399.00
% 8T-251/Z148 Kit 42 Meg, 28 MS, $408.00 SALE PRICED

Z-148 EXPANSION CARD

= Adds one full length and one half length IBM expansion slot to your Z-148 for
hard drive controller, video card, modem, etc. ZEX-148......$78.00

Z-150 VIDEO ELIMINATOR

= For the Z-150 or Z-180 only. Not required for the Z-157/158/159 computers. A
small piggyback board which replaces the scratch pad memory on your current
video card. This allows the removal cf the original Zenith video card and replacment
with an EGA, VGA or any other 8 bit video card. Order VCE-150 .... $54.00

2400 BAUD MODEMS
=Fully Hayes compatible 2400/1200/300 Baud with Software. Internal $84.00
External Model $128.00 Cable for External Modem $8.50

15718 SYLVAN LAKE * HOUSTON TX 77062

PHONES:

PAYLOAD * PAYLOAD

MICROSOFT WINDOWS SOFTWARE version 1.04 for PC (not Z-100)
nFREE with any order from this ad. Just ask for it and add $5.00 for shipping and
=handling. Includes 5 disks and 300+ page manual. Offer good for limited time.

WESTERN DIGITAL HARD DISK CONTROLLER CARDS
=WD XT GEN2+ 8 BIT, MFM, DUAL HARD DRIVES, XT COMPUTERS ~ $48.00

=WD1004-27X 8 BIT, ALL, DUAL HARD DRIVES, XT COMPUTERS $53.00
=WD1006V-MM2 16 BIT, DUAL HARD, DUAL FLOPPY, 1:1 AT $99.00
=WD1006V-SR2 16 BIT, ALL, DUAL HARD, DUAL FLOPPY, 1:1 AT  $108.00
=HARD DRIVE CABLE SETS, XT.. $3.50, AT .. $4.50, AT + Floppy ... $6.50
PRINTERS

=STAR NX-1000 Il @ PIN, 180 CPS, 45 CPS NLQ, $179.00
=SEIKOSHA SL-80 24 PIN, 240 GPS, 80 GPS NLQ, PAPER PARKING $314.00
=PANASONIC 1180 SPIN, 182 CPS $204.00
=PANASONIC 1124 24 PIN, 192 CPS 4335.00
=PANASONIC 1624 24 PIN, 192 GPS, WIDE CARRAGE $422.00
=PANASONIC 1695 9 PIN, 288 CPS, WIDE CARRAGE $458,00
=PRINTER CABLE $12.00
FLOPPY DISK DRIVES

= MITSUBISHI MF501 5.25" 48 TPI DS/DD 320K/360K  § 68.00
= MITSUBISHI MF504 5.25" High Density 360K/1.2 MEG ~ § 81.00
= MITSUBISHI M-353 3.5" in 525" trame 720K $ 84.00
= MITSUBISHI M-355 35" in 5.25" frame 1.44 MEG $ 94.00
=TOSHIBA ND352 3.5° with 5.25° frame 720K $ 74.00
=TOSHIBA ND356 3.5 with 5.25* frame 1.44 MEG ~ § 79.00

=M-355 and ND356 run on AT compatible or special controller only.

PAYLOAD CUSTOM ASSEMBLED COMPUTERS

=We assemble 8088 XT, 80286 AT, 80386SX or 80386 IBM compatible computers to
your specifications. Please write or call for a work-up sheet showing items available and
prices.

VIDEO MONITORS

=ZCM-1492 ZENITH Color Flat Screen VGA $ 679.00
=MA2565 SAMSUNG Amber TTL 720x350 $ 88.00
=Cw4856 SAMSUNG Color RGB 840x200 § 223.00
=(CM4582 SAMSUNG Color EGA 840x350 $ 338.00
=CJ4681 SAMSUNG VGA 720x400 $ 360.00
=CVB4581 SAMSUNG Multi-sync VGA 1024x768 $ 428.00
=CM1440 SEIKO VGA 1024x768 .25 dot § 569.00
VIDEO CARDS

=BASIC VGA PARADISE AUTOSWITCH 840x480 $ 88.00
=VGAFLUS PARADISE AUTOSWITCH BOOx800 § 146.00
=VGAPLUS16 PARADISE AUTO 16 BIT 800x800 $ 177.00
=VGA 1024-256k PARADISE AUTO 1024x768 $ 194.00
=VGA 1024-512k PARADISE AUTO 1024x768 $ 247.00

MEMORY CHIPS, ETC.

=Memory chips are once again at reasonable prices. The market prices have been
changing daily, therefore we are only able to list estimated prices. Please call for the
current price before placing your order. We buy In large quantities and work on the
smallest of margins in order to bring you great values.

=41256 256x1 80 ns...$285 SIP 1Mx8 80 ns

=41256 256x1 100 ns ...... $265 SIM 1Mx8 B0 ns

=41256 256x1 120 ns....52.30 SIM 256x9 80 ns ........

= 1Mbit 1Mx1 BO NS ......... $7.40 V-20 replaces 8088 CPU $14.00

Z-100 SERIES COMPUTER UPGRADES

High Density 1.2 Meg Drives

=External floppy drive set-up complete with drive, power supply, case and cables. Ready
to connect to your 8" floppy controller. Single Drive Unit $207.00

= Dual Drive Unit $280.00 Bare drive and cable for internal mount $115.00

ZMF100A by FBE Research

= A modification package which allows 256K chips to be used on the old-style
motherboard (part number85-2653-1) to reach 768K. Simple assembly with no soldering
or trace cutting. Compatible with Easy PC and Gemini Emulator. Order 27 256x1 RAM
chips to complete this kit. ZMFI100A.........comiinrniaarens $£60.00

= Please Mail, Phone or FAX your order. All hardware carries the manufacturers warranty plus
the PAYLOAD 80 day guarantee. No surcharge on credit card orders. COD shipments on
request. Add $5.00 to all prepaid orders for handling and shipping in the Continental USA, we

pay the balance. Actual shmplng costs for foreign, cwsrseas and net billing orders. We accept
purchase orders from sch t and ap d accounts. Mail or phone your order
for prompt friendly service. Texas residents plsu.se add 8.25% state sales tax.

** ORDERS AND INFO (713) 486-0687 ** FAX: (713) 486-8994 **

* PAYLOAD * PAYLOAD
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- Introduction to C++.
Fourth Installment

Lyawood H. Wilson
2160 James Canyon
Boulder, CO 80302

The Fourth Installment

I've been avoiding the hard parts. I’'m not
apologizing, after all | warned you in the
beginning that this series of articles would
follow my own progress through the Ob-
ject Oriented Jungle rather than contain-
ing the distilled wisdom of a Guru who
always knew. As a result of this process,
there is still some question in my mind
about what it is all for.

| will tell you more about how to design
OO programs, what all this Object stuff is
FOR as soon as | know more, and as soon
as |'ve brought you up to speed on the
basiclanguage. But for the meantime, here
are a few tidbits to hold you over.

OOP began as a tool for simulation.
One explanation of the general usefulness
of the object languages is that much of
what we do is simulation even when we
don't think of it like that. A bookkeeping
program, for example, is a simulation of
some of the financial activities of a com-
pany.

One way to make it easier to think about
is to think of itas representation rather than
simulation. When we read about data struc-
tures we think of them as representing
something. Data can represent only the
state of something, however. Most of the
things we want to represent (model) in our
programs are not static. In order to repre-
sent the change, we write code which acts
on the data and changes it. This data is
unnaturally separated from the data it
modifies. An object, on the other hand,
can represent both the state and the activ-
ity of the artifact being represented (mod-
eled).

My impression at this stage is that OOP
will help us write better programs in less
time, reuse more of our code, debug eas-
ier, and all thatmay be less importantin the
long run than the new perspective it gives
us, the new way of mapping a program
onto a problem. More on this as | learn
more.

Data is. Functions (code) do. Objects
both are and do.

Resources

For those of you who would like to read
ahead, | recommend Object Oriented
Program Design by Mark Mullen. This is a
practical sort of book which chronicles the
design and construction of a bookkeeping
program in C++, It has a lot of gritty details
and practical advice. Mr. Mullin has de-
signed and written real programs. More
useful for us, he has apparently designed
and written programs that didn’t turn out
so well, and he doesn’t want to do it again.
I liked it.

Mr. Mullin has a newerbook called Rapid
Prototyping for Object-Oriented Systems
which is just as good, but perhaps a bit less
useful. In this book he proposed that pro-
grams should be prototyped in an Object
Oriented language such as Smalltalk be-
cause it has a large number of pre-defined
objects. After the prototype is developed
to a satisfactory point the program can be
translated into a more efficient language
such as C++.

I strongly agree with the idea of building
a prototype of a program. Nothing can
help you learn what the customer wants
and needs as well as a prototype which you
and the customer have developed together
and finally settled on. And an object lan-
guage will help by allowing you to change
parts of the prototype during this process
without having to rewrite it all. At least it's
better.

Mr. Mullen recommends using Smalltalk
rather than C++ because of the large stan-
dard library of objects provided in the
Smalltalk environment. | am sure he is right
that getting the prototype running and
changing it round both go more quickly,
butwhen you are done with the prototype,
there you are translating it into C++ and
writing C++ versions of all those useful
Smalltalk objects. It seems that the time

gained in prototyping will be lost in trans-
lation. And soon you will have a good
library of C++ objects, so you would not
need Smalltalk in any case.

I mustadmit| have never programmed in
Smalltalk, and could easily be wrong here.

Upon re-reading this, it sounds like I'm
knocking it because | don’t understand it,
so | am going to order a copy of Smalltalk.
More on that when it comes. Or when |
find the time to play with it.

In any case, | have learned a lot from Mr.
Mullin’s books about designing OO pro-
grams. | recommend them both.

The Rapid Prototyping book came at a
very good time for me. | am currently
working on the prototype phase of a proj-
ect of substantial size. The program will
depend on its user interface for its success
to an even greater extent than most, and a
prototype seemed essential.

| read a bit of the manual for Dan Brick-
lin's Demo Program, but it seemed as
impenetrable as ever.

My client had supplied me with a C
based screens and forms package called
C-scape and with it a screen generator
called Look and Feel. This turned out to be
a very effective prototyping tool. Look and
Feel lets you design a screen quickly and
include data entry fields with various kinds
of simple data checking. Then it translates
the screen into the C code to generate it,
using the C-scape library. Most of the
complex processing is left out of a proto-
type, but if you need to you can drop back
into C and do it and then call another
screen. It goes very quickly and when the
prototype is complete and accepted by all
concerned, you have the user interface
code running.

With this system or any other, itis impor-
tant to be very clear in the demarcation be-
tween the user interface and the rest of the
program. Itis good to define very carefully
all the interfaces between the sections of a
program, butitis especially true in the case
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of the user interface.

C-scape is written in C, but it has an OO
feel about it. And you can call C functions
from C++ code, which | plan to demon-
strate as soon as we have covered the
basics of C++.

The manuals are only medium bad. The
next version, which will be out "Real Soon
Now", will be compilable under C++.

It's a week later and | have lost just a bit
of my enthusiasm. C-scape makes it easy to
do almost what you want to do, but if you
wantitjust exactly the way you wantit, you
are back to writing the code for it, just like
always. It still saved me time on the original
prototype.

| see it's past time for class to start.
Someone should have said something,.

Functions

Some time ago during the first software
productivity panic (this is the second)
programmers discovered that it was a great
deal easier to write small programs than
large ones. Not just easier overall, easier
per line. A large block of code involves so
many things and so many interrelation-
ships between the things that it is much
more difficult to write than ten blocks of
code each one tenth the size. This may
seem obvious to you, butitwas news at the
time.

This discovery lead to the development
of new techniques and approaches such
as structured programming, top down
design, and stepwise refinement. These
are all based on simplifying the program-
mer's job by allowing him to deal with
complexity a level at a time. This means he
can work on the overall operation of the
program at the highest level without hav-
ing to consider the details of the implem-
entation and just as important, he can
work on the details at the lowest level
without having to consider the overall
operation of the program. If necessary,
different people can even work on differ-
ent parts of a program.

It was a revelation. The business took a
big jump forward, programs got easier to
write and\or bigger, and the computer
world we see today is a result of this
breakthrough. And it's all dependent on
functions.

The foundation of structured program-
ming is Structured Design by Larry Con-
stantine and Edward Yourdon. Good, al-
though a bit dense.

My favorite book on the subject is A
Practical Guide to Structured System
Design by Meilir Page-Jones. He worked
with Yourdan and is an excellent writer.

And for a look into the time of the
transition to structured programming, The
Mythical Man-Month by Frederick Brooks.
Brooks led the team which designed the
IBM 360, and the team which wrote the
operating system for it. Here is what he
learned. The fact that it normally takes 9

months to produce a child in no way
implies that 9 women can do it in 30 days.
Not a surprising conclusion, but there are
those who are not yet convinced.

The Simplest Kind of Function
Here is a program which contains a very
simple function.

do-while, just the thing when we know we
must execute the code at least once. Then
we call our function. We send it no para-
meters, and it returns nothing. Then we
read in a character, and if the character is
not a capitol Y, we repeat. If the character
is a 'Y’ the program ends.

Note that a character literal consists of

#include <iostream.h>

void prompt_quit(veid);

main()
|

char ch;

do {
prompt_quiti);
cin >> ch;

} while(ch != ¥’

veid prompt_quit(void)
[

// function prototype

// function call

// function definition

cout << “Would you like to gquit now? (Y/N) *;

}

Note that the function prompt_gquit() is
exactly the same in structure as the func-
tion main(). Main is just like any other
function except that when the program is
run it begins executing with main(), and
when the last line of main() is executed the
program ends.

The program begins with the usual in-
clude. Next is a prototype (or declaration)
for the function prompt_quit(). The first
void indicates that the function does not
return a value. Then comes the name of the
function. The void in the parentheses indi-
cates that the function is not passed any
parameters. The prototype ends with a
semicolon which indicates that itis a proto-
type rather than the definition of the func-
tion.

Note that an identifier with parentheses
after it is nearly always a function name.
The only exception | can think of is return,
which | will describe shortly.

In main() the function prompt_quit() is
called. Calling a simple function like this
just requires its name.

After main comes the definition of the
function prompt_quit(). The first line of the
definition is the same as the prototype
except that it lacks the semicolon. This tells
us and the compiler that it is the definition
rather than a prototype or declaration.

There is a bit of potential jargon confu-
sion here. Old C had no function proto-
types and what | called the definition of the
function was usually called its declaration.
Now we often call the prototype the func-
tion declaration and we call the actual
function code the function definition. Be
alert for misuse of these words by old time
C programmers. Me, for instance.

When this code runs it starts as always
with main(). First it declares a character
variable named ch. This is a traditional
name for an all purpose "char var". Then a

the character inside single quotes.

Functions That Return a Value

A function can also return a value. For
example, another way of writing this pro-
gram would be to replace the stream input
with a library function which gets a single
character from the keyboard and returns
its value. Here is the loop from the above
program. The rest of the program is the
same as before.
do |

prompt_gquic();
ch = getche():
} while(ch t= 'Y*);

When a function like getche returns a
value, the function name takes the value as
though it were a variable and the value can
be assigned to a variable of the appropri-
ate type as in the fragment above. If the
value is not assigned, it is lost.

When using a library function such as
getche() we do not usually write in a proto-
type for it as we did for prompt_quit. Proto-
types for the library functions are supplied
with the compiler in the form of header
files. In the case of getche() we need only
add this include to the head of the pro-
gram: #include <conio.h>. conio.h has
prototypes for all the console I/O func-
tions. Check your run-time library refer-
ence to see which include files you need
for.the library functions you use.

Here is another permutation of the pro-
gram. (See Figure 1.)

In this version the user input goes to the
function, which returns it to main(). The
function and its prototype are changed to
show that the function returns a character.

In the function a character is collected
from the keyboard by the library function
getche(), and that value is used by return.
Return is not really a function, although it
looks like one. It causes the functionitisin
to terminate and return control to the code

// funcrion call
// another func call
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which called it. If a value or an expression
which evaluates to a value follows return,
that becomes the value returned by the
function.

The parentheses after return are optional.
return(getche()); and return getche(); are
the same.

In main() the value returned by
prompt_quit() is assigned to the character
variable ch which is then tested to see if it's
time to quit.

In another variation, seen below, the
function prompt_quit() decides whether
the user wants to quit or not, instead of just
returning the character the user enters.

This follows the principle of writing func-
tions which do a single simple job. This is a
more complex function but in a sense it
does a simpler job. “Find out whether the
user is ready to quit” is a simpler job
description than “Ask the user if he is ready
to quitand then return whatever character
he enters”. In the second case the job of
finding out whether the user is ready to
quit is divided between two functions.

If it is difficult to describe a function’s job
simply without ands and multiple sentences,
perhaps it's doing several jobs. (See Figure
2)

Note that we can get away with return-
ing 1 and 0 when we promised we would
return a char. Then we assign the value to
a character variable. C++ is fairly permis-
sive in its view of data types, although not
as permissive as C.

Note also that the character variable ch
in main() is a separate and different thing
from the character variable ch in the func-
tion prompt_quit. The ch in the function
first comes into existence when the func-
tion is called and the code which declared
ch is executed. At that time memory is
allocated for the variable. The variable’s
scope, the code over which it exists, ex-
tends from the declaration to the end of
the function. When the function ends the
variable ends, too, and its memory is made
available for reallocation to some other
purpose.

Here is another version, reduced to a
form which is a bit cryptic, but quite often
used. (See Figure 3.)

Main is reduced to a while loop with a
null body. It runs and calls prompt_quit
until prompt_gquitreturns a non zero value.

Remember the ! (not) makes 0 look like
1 and anything but zero look like 0. In
other words, it turns true to false and false
to true.

The logic of the function is now all in one
line. The call to getche() fetches a charac-
ter from the keyboard which is assigned to
ch. The value of the assignment expres-
sion (ch = getche()) is compared to the
character Y.

The value of an assignment expression is
the value being assigned.

If it is true, the character from the key-
board is Y, then the or statement is known

#include <iocstream.h>
#include <conio.h>

char prompt_guit(void);

main)

{

char ch;

do |

ch = prompt_guit();
] whilefch !'= *¥Y');

char prompt_gquit(void)
{
cout << *\nWould you like to quit now? (Y/N) *;
return({getche());
i
Figure 1

#iinclude <iostream.h>
#include <conio.h>

char prompt_gquit({void);

main()

{

char ch;

do {

ch = prompt_guit();
} while(ch !'= 1);

char prompt_quit (void)
{
char ch;

cout << *"\nWould you like to quit now? (Y/N) *;
ch = getchel();

if{ch == 'Y¥* || ch == 'y*)
return(l);
else
return(o) ;
}
Figure 2

#include <iostream.h>
#include <conio.h>

char prompt_gquit(void);

main()
{
while(!prompt_quict())
z // the body of the while

char prompt_quit(void)
{

char ch;

cout <¢ “\nWould you like to quit now? (¥Y/N) *;
recurn{{ch = getche(}) == *Y* || ch == 'y’};

Figure 3
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to be true and therefore evaluates to 1
which is the value returned to the calling
code.

If it is false, the character from the key-
board is not Y, then the second half of the
if is evaluated. If itis true, the character is
y, then theifis true and the function returns
1.

If the character is neither Y nor y then the
if evaluates to false or 0, and the function
returns O.

This may seem overly terse and difficult
to read, but it is worth puzzling through.
You will see a lot of code like this, particu-
larly from the experienced C program-
mers.

Functions That Take Parameters
#include <iostream.h>
f#include <conio.h>

char prompt_gquit(char quit_char);

main()
{
while(!prompt_quit{('Q’))

char prompt_gquit(char quit_char)
[ cout << "\nPlease type " << guit_char
<<
“ if you would like to quit now. *;
return(getche() == quit_char);
]

In this version main() passes to
prompt_quit() the character to test for. In
both the prototype and the definition of
prompt_quit() there is a declaration of the
parameter in the parentheses after the
function name.

The prototype must have the data types
of any parameters to the function, but it
does not have to have the name. This
prototype would be perfectly legal:
char prompt_quit(char);

But it is still a good idea to include the
variable name to show what the variable is
used for. Another reason for choosing de-
scriptive variable names.

The definition of the function must have
the variable name as well as its data type.

Note that the two character variables in
the last two versions of prompt_quit are
defined in different places. char ch; ap-
pears after the first curly brace in the
function, where we expect variables to be
defined. char quit_char appears in the pa-
rentheses after the function name.

These two character variables differ in
only one respect, which is that quit_char
gets its initial value from the parameter
passed in by the calling code. Otherwise
they are both local variables which may be
changed in the function. They both go out
of existence when the function ends.

In order to pass a parameter to the func-
tion, main() just put the value in the paren-
theses after the function name.

When the function runs, the first thing
that happens is the allocation of memory

#include <iostream.h>

void lire(int length);

main()
{

int len;

line(len);

{

for(int i

Figu

cout << “Please enter a length for the line.

cin »» len;
cout << *'\n’;

void line(int length)

cout <€ '-*;

= 0; i ¢ length; i++)

red

for quit_char and the assignment of ‘Q’ to
that memory. Then ch is defined and the
prompt is printed to the screen. Since the
function is only looking for one character,
the test is simpler and we don’t need the
other character variable. Instead, this func-
tion tests the value returned by getche()
against the value of quit_char and returns
the result, 1if they match, Oif they don’t. In
either case there is no further need for the
value returned by getche(), so it is not
assigned to a variable. (See Figure 4.)

Here is a different function, to which we
pass a number as a parameter. The func-
tion then draws a line (with minus signs)
from the location of the cursor to the right
the length of the number passed to it. It
uses a for loop and a counter variable, i,
which it increments up to the value of
length.

Length in the function line() is a separate
variable from len in main(), just as the two
variables named ch in the function and the
main in our first example. When the func-
tion is called, main() evaluates the variable

itself, to line() as its parameter. Line()
assigns that value to the new variable
length. But length is a new variable which
is local to line() [its scope is the function
line()] and cannot affect anything in main().

Thisis called parameter passing by value.
Passing by reference is the other kind,
where you are passing in the only copy of
the variable, and any changes to it in the
function show up back in the calling code.

You can pass parameters by reference in
C++if you choose, but | am going to leave
that until we get to pointers.

Figure 5 is another version of Figure 4.
The function line() is simplified or at least
compressed. Instead of declaring a counter
variable and incrementingituntil itreaches
the length, this version simply decrements
the length untilitreaches 0. The testis now
simpler too, since it is the variable itself
(false when it reaches 0) instead of a
comparison between the variable and a
terminal value.

And the fact that we have decremented
length down to 0 by the time the function

len and sends its value, not the variable

returns does not matter a bit back in main().

#include <iostream.h>
#include <conio.h>

void line(int length);

main()

{
int len;

cout << “Please enter
cin »> len;

cout << ‘\n’;
line(len);

cout << *“\nlen = * << len;
]
void line(int length)
{
while (length-)
cout << ‘-';
}
Figure 5

a length for the line. *;

Continued on Page 34
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dBASE II1

Part 11

D. R. Cool
7421 Troy Manor Road
Huber Heights, OH 45424

Advanced Techniques

In this article | will discuss some tech-
niques that can be used to make your
programs more professional in appear-
ance. An example is a main menu generat-
ing program that displays the current time
and date and uses the INKEY function for
keyboard processing. Listing 1 is a seg-
ment of a control program that | wrote for
an information system. The first command
- “do MAIN_SCRN" - calls a procedure
which paints the screen using the TEXT
command. Figure 1 shows this screen as it
is generated without the date and time.
Note the use of the extended graphic
symbols. These symbols can be generated
by holding the ALT key and pressing in
sequence on the key pad the decimal
equivalent of the graphic symbol. For
example, the shaded rectangle is obtained
by holding down ALT while pressing the
numbers 1, 7 and 7 in sequence on the key
pad, then releasing ALT.

The system date is displayed at row 19,
column 48 by a command within the
MAIN_SCREEN procedure. The next
command in Listing 1 starts the main menu
loop. This is followed by initializing the
variable KEY to zero. The DO WHILE loop
which follows does two things - it checks
continuously for input from the keyboard
using the INKEY function and it displays
the current time atrow 19, column 63. The
INKEY function returns an integer repre-
senting the most recent key pressed. If no
key is pressed, it returns a zero; otherwise,
it returns an integer corresponding to the
ASCII code value of the key pressed.

The command “@ 23,53 ... “ prevents the
cursor from being continuously displayed
following the time. Whenever a key is
pressed, the value of KEY is compared
against the input string “123456ABD-
HLTUXZ". This string represents all valid
key inputs for this particular menu. Since |

use the CHR function to convert the KEY
value to an actual character, | don’t have to

know the ASCII values. Also, the UPPER
function converts any lower case value to

MPCAG SYSTEM THREE

SEARCH

1. By vendor PN
2. By SMD PN
3. By M38510 PN
4. Project info
5. Reg. Users
6. Special

ASSISTANCE

i

A. The Assistant #
D. DOS Commands &
H. Help |
£

L. Lock Computer

ﬁ%ﬂ%gﬁﬂ@ﬂ&ﬁﬁﬁiﬁﬂﬁﬁﬁﬁﬁﬁﬁ%%§§

[ MAINTENANCE

B. Backup
T. File transfer
U. Data Base Updates

EE= b b Sanries

INFORMATION

DATE

LAST UPDATE:

Enter selection or X to quit:

Figure 1

do MAIN_SCRN
do while .T.
do LOCKOUT

KEY = 0

do while KEY = 0
KEY = inkey ()
@ 19,63 say time()
@ 23,53 say **

exit
endif
KEY = 0
enddo

do case
case chr (KEY) §

clear
quit

Listing 1

&& MAIN MENU LOOP

if upper{chr(KEY}} § *12345S6ABDHLTUXZ"

wyyn
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upper case. If the key pressed matches one
of the characters in the string, the program
exits from the DO WHILE loop; otherwise,
KEY is reset to zero and the loop contin-
ues.

Once the key-scanning loop is exited, a
DO CASE structure processes the key and
performs whatever program corresponds
to the selection. For a numeric key, use the
command
case chr (KEY)
whereas for a letter key you would use a
command in the form
case chr (KEY) § "aA~
to check for either upper or lower case. Of
course, you want to make sure that the
menu options correspond to the input
string in the key scan loop. In other words,
simply adding an option to the DO CASE
structure isn’t enough. The program will
simply ignore that key unless it is added to
the key input string.

The INKEY function can also be used for
special keys, such as arrow keys and CTRL-
HOME. For example, the right arrow key
returns the value 4. (See the dBASE man-
ual, INKEY function, for the values of spe-
cial keys.) | have used this function in a
document printing program to allow the
user to select what portions of a document
to print using the arrow keys. Figure 2
shows a portion of the print menu. The
user can choose to print the cover page,
the body of the document, the last page or
any combination of the three. A right ar-
row points to the current selection. The
arrow can be moved up or down using the
up and down keys. Pressing ENTER high-
lights the selection; pressing ENTER again
dehighlights it. Pressing END aborts the
print menu and returns to the main menu,
Finally, pressing CTRL-END starts the print-
ing process.

Listing 2 shows the portion of the print
program that processes the key input. Lines
1-6 initialize variables that are used in the
print procedure. Lines 7-10 paint the screen
display. The procedure DISPLAY called by
line 9 is shown in Listing 3. This procedure
displays the print selections in normal or
reverse video, depending on the value of
the FLAG_ variables. This procedure also
displays the right arrow symbol (ASCII
code 26) opposite the current selection.

Line 11 starts the main key scanning
loop. The variable MKEY is set to zero prior
to the key scanning loop which begins at
line 13. When a key is pressed, the pro-
gram exits from this loop to a DO CASE
structure which performs a function based
on the value of MKEY.

If the user presses the UP cursor key,
MKEY equals 5 and the variable
ARROW_PQOS is decremented by one. In
the event that ARROW_POS becomes
less than 1, itis assigned the value of three.
This recycles the arrow to the third selec-
tion. Likewise, if the user presses the DOWN
cursor, ARROW_POS is incremented by

= wyw

Listing 2
1 store .F. to FLAG CP && Flag to indicate print cover page
2 store .F. to FLAG_BD && Flag to indicate print body of doc
3 store .F. to FLAG_LP && Flag to indicate print last page
4 store 1 to ARROW_POS k& Position of indicator arrow
5 store 12 to D_ROW && Row where display starts
6 store 10 to D_COL && Column where display starts
7 @ 8,10 say “PRINT SPECS AND DRAWINGS IN PROCESS*
8 @ 10, 0 say “Use cursor keys and <ENTER> to select portion to print: *
9 do DISPLAY
10 @ 16,10 say “Press END to return to menu, Ctrl-END to print.*
11 do while .T.
12 MKEY = ©
13 do while MKEY = 0
14 MKEY = inkey ()
15 enddo
16 do case
17 case MKEY = 5 && CRSR UP key
18 @ D_ROW + ARROW_POS - 1,D_COL - 2 say " *
19 store ARROW_POS - 1 to ARROW_POS
20 if ARROW_POS < 1
21 store 3 to ARROW_POS
22 endif
23 case MKEY = 24 && CRSR DN key
24 @ D_ROW + ARROW_POS - 1,D_COL - 2 say “ "
25 store ARROW_POS + 1 to ARROW_POS
26 if ARROW_POS > 3
27 store 1 to ARROW _POS
28 endif
29 case MKEY = 13 && ENTER key
30 do case
31 case ARROW_POS = 1
iz store .not. FLAG CP to FLAG_CP
33 case ARROW_POS = 2
34 store .not. FLAG_BD to FLAG_BD
35 case ARROW_POS = 3
36 store .not. FLAG_LP te FLAG_LP
37 endcase
38 case MKEY = & && END key
39 recurn
40 case MKEY = 23 &£& Ctrl END
41 exit
42 otherwise
43 ?? chr(7)
44 loop
45 endcase
46 do DISPLAY
47 enddo

one. Again, if ARROW_POS takes on a
value greater than 3, itis assigned the value
of one.

For the ENTER key (MKEY = 13), the
action depends on the value of
ARROW_PQOS. In each case, a logical vari-
able is toggled from TRUE to FALSE or
FALSE to TRUE. The END key (MKEY = 6)
causes the program to return to the main

menu. Finally, CTRL-END (MKEY = 23)
causes the program to exit the main loop
and begin the printing process.

This is a very minimal structure for a dis-
play of this type; however, these basic
ideas can be applied to create a much
more complex menu scheme involving a
large number of key combinations. You
are limited only by your imagination and

+COVER PAGE
BODY OF DOC
LAST PAGE

PRINT SPECS AND DRAWINGS IN PROCESS

Use cursor keys and <ENTER> to select portion to print:

Press END to return to menu, Ctrl END to print,

Figure 2
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procedure DISPLAY

@ D_ROW + ARROW_POS -
if FLAG_CP
set coler to n/w
@ D_ROW, D_COL say
set color to
else
set color to
@ D_ROW, D_COL say
endif
if FLAG_BD
set color to n/w
@ D_ROW + 1, D COL
set color to
else
set color to
@ D_ROW + 1, D_COL
endif
if FLAG_LP
set color to n/fw
@ D _ROW + 2, D_COL
set color to
else
set color to
@ D_ROW + 2, D _COL
endif
return

-

Listing 3

, D_COL - 2 say chr(26)

“* COVER PAGE *

* COVER PAGE *

say * BODY OF DoC *

say " BODY OF DOC *

say " LAST PAGE *

say “ LAST PAGE *

programming skills.

It is possible to even simulate “pop-up”
menus. Listing 4 is a short procedure file
that demonstrates this technique using
different colors for the main and pop-up
menu. The program initially sets the colors
to white on blue, then calls the
MAIN_MENU procedure, which uses the
TEXT command to display the main menu.
If the user chooses item 2 of the main
menu, the program then clears the screen
from row 10, column 40. A report menu is
then generated using red on white. Return-
ing to the main menu by selecting item 4
causes the program to clear the screen and
redraw the main menu.

An important point to note in any pro-
gram that paints different parts of the screen
with different color combinations is that
the SET COLOR TO commands must pre-
cede any CLEAR commands or the results
will be totally unexpected. To see what |
mean, in the main loop, relocate the SET
COLOR TO command after the CLEAR
command and run the program, bringing
up the reports menu and then returning to
the main menu. Not exactly what you
would want, is it?

In my next and last article, | will discuss
the LOAD and CALL commands, which
are almost totallyignored in most books on
dBASE III.

* WRITTEN BY: D.COOL 07/05/90

procedure MAIN

set scoreboard off
set talk off
set bell off

do while .T.
set color to w/b
clear
do MAIN MENU

store * " to MAIN_OPT

set intensity off

@ 16,27 get MAIN OPT picture "!'*
read

do case

case MAIN OPT = "1*
do INVOICES

case MAIN OPT = "2*
set color to r/w
@ 10,40 clear

Listing 4
* PROCEDURE FILE TO DEMONSTRATE "“POP-UP* MENUS

1040 say "+ +"

@ 11,40 say *“| REPORTS MENU | Bsd
@ 12,40 say *| [
@ 13,40 say *| 1. Print repcrt A. 1™
@ 14,40 say *| 2. Print report B. |*
@ 15,40 say *| 3. Print repecrt C. |*
@ 16,40 say *| 4. Return to main menu. *
17,40 say *| *

Quality Enhancements!

EaZy PC Products

EZM-128: Expand 512K base memory to

640K. Simple, plug-in installation. $125.00
EZCLOCK: Calendar/Clock. Piggy-back

add-on for EZM-128. $35.00

No Slot Clock/Calendar

FBE SmartWatch: Automatic date/time
on bootup. Installs under BIOS/Monitor
ROM. Ten year battery. Works with all
Heath/Zenith MSDOS computers. For
PC’s $32.00, Z-100 $33.00 Module: $25.00

H/Z-148 Expansions

ZEX-148: Adds one full-size and one half-
size expansion card slot. $79.95

ZP-148: PAL chip expands existing 640K
memory to 704K. CGA/MDA only! $19.95

ConfigurationControl

CONFIG MASTER: Menu-select active
CONFIG.SYS during bootup. Software for
PC/Z-100 MSDOS. $29.95

H/Z-150 Iltems (Not for '157, '158, '159)
VCE-150: Eliminate video card. Install
EGA or VGA card. All plug in. Includes
circuit board, SRAM and RM-130. $49.95
ZP640 PLUS: PAL chip to expand stand-
ard memory card to 640/704K with 2 banks
of 256K RAM chips (not included). $19.95
ULTRA-PAL: Three PAL chips: MR150
for 704K + 512K RAM Disk; MR150T
for 640K + 512K RAM Disk; LIMI50 for
640K + 512K (32 pages) of simulated v3.2
Lotus/Intel/Microsoft Expanded Memory.
With software. Install on standard memory
card. No soldering. Needs 45 256K RAM
chips (not included) for maximum mem-
ory configuration. $39.95

COM3: Change existing COM2 1o COM3.
Put internal MODEM at COM2. Don't
lose serial port. With software. $29.95

H/Z-100 Modifications

ZMF100A: Expand "old" motherboard
(p/n 181-4917 or less) using 256K RAM
chips (not included). No soldering. $65.00
ZRAM-205: Put 256K RAM chips on your
Z-205 board. Get 256K plus 768K RAM
disk. Contact us for data sheet before
ordering. Without RAM chips. $39.00

H/Z-89 Add-Ons

HB89PIP: Parallel printer 2 port interface
card. With software. $50.00 Cable $24.00
SLOT4: Add fourth expansion slot to right-
side accessory bus. $39,95

Order by mail, FAX. telephone, or see your dealer.
UPS/APOYFPO  shipping included. VISA/MasterCard.
WA residents add 8.1% 1ax. Hours: M-F 9-5 PST.

We return all calls left on our answering machine!

FB:

FBE Research Company, Inc.

P.O. Box 68234, Seattle, WA 98168

206-246-9815 Voice/FAX [opehTone
Reader Service #104
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/

The Electrjonic Clavier
P/N 885-6016

Listing 4 (Con't.)
@ 18,40 say *| Select:
@ 19,40 say “+———————————

+m

do while .T.
store " " to PRINT OPT
@ 18,50 get PRINT OPT picture *!*
read N

do case

case PRINT OPT = "1~
do PRINT_A
exit

case PRINT_OPT = *2*
do PRINT B
exit

case PRINT_OPT = *3”
do PRINT_C
exit

case PRINT_OPT = “4"
exit

otherwise
?? chr(7)
loop

endcase
enddo

case MAIN OPT = "3~
exit

endcase
enddo
set scoreboard on
set bell on
set talk on
return

procedure MAIN MENU

@ 5,0
text
ey
| MAIN MENU |
| |
e ——— — +
1. Generate invoices.
2. Print reports.
3. BExit.
Select:
endtext
return

rR.APID INDEX: A computer program that1
Iists titles of magazine articles by subject !
lor in alphabetical order. 1

jOCPMor O PC/MS-DOS 2.1 or later. |
I DRIVE: I
COMPUTER: O 5.25'DD..$21.00

Q0 Z-100 Models O 5.25'HD..$23.00 |

| O IBM Compatable [J 3.5'DD....$23.00 |

IMa azines currcnl_lly available: I
lect. Service & Tech. (1984 - 89)

I REMark computer magazine (1985-89) |
| Calif. residents add 6.75% sales tax. |
Send check or money order (US funds)
, only to: !
I B.U.D. Unlimited, I
| P.O. Box 503, Elverta, CA 95626. |

| REMark is a trademark of Heath. Zenith User's |

Reader Service #250

All Checks must be made out to
Zenith Data Systems

Zero dollars and zero/100

SAMPLE

_ January 1, = 1991
Zenith Data Systems

= 0000
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Port-O-Call:

Asamember of the Zenith User’s Group,
you are privileged to purchase electronic
equipment from the COM1’s infamous
“Bargain Centre." Recently however, the
question has been asked whether or not
this is indeed a privilege?

For those ZUG members who have never
called the COM1 bulletin board, the bar-
gain centre is designed to offer its subscrib-
ers electronic equipment at “unheard-of-
prices.” This equipment is not available for
huggies to purchase at any time they
choose; the bargain centre’s sales happen
randomly and with next to no warning, so
for this reason, huggies have to be on their
toes.

In addition, since the equipment is re-
turned — end users as well as stores, hug-
gies are made aware of the varying condi-
tions of equipment prior to even making a
purchase. Cited in the “information sec-
tion” of the bargain centre you will find the
following disclaimer, “as you can imagine,
the testing of these units is minimal, and
obscure problems can emerge at a later
time... the falloutrate is about three to five
percent.”

The system operator also takes the time
to inform huggies of the labeling system to
better inform you of the equipment’s
condition. Guarantees and warrantees are
available, but on a limited basis depending
upon the condition of the item. Equipment
is available anywhere from factory new
(NW), and includes a warranty, to equip-
ment that is sold only for parts (JK), and has
no warranty.

With these factors in mind, | will pose the
question once again—is access to the bar-
gain centre really a privilege? On the one
hand, you are given the opportunity to

purchase electronic equipment at low
prices, however, if you receive a unit that
falls in the three to five percent fallout
category, what do you do?

This seems to be the biggest draw-back
to the bargain centre. Once you purchase
the unit it's yours — no returns, and limited
warranties and guarantees. It could be
interpreted that bargain centre equipment
comes with no support. You as a new
owner might feel as if you're stranded on a
dessertisland with your “new” computer, a
printer and an empty bottle and no way of
writing a message for help!

There is one very major flaw with this
scenario. If you purchased your computer
through the bargain centre, you have ac-
cess to the COM1 bulletin board, regard-
less of whether or not you are an estab-
lished member of HUG. You might not
have the kind of support you are accus-
tomed to — warranties, guarantees and
factory repairs, however, you have an even
better situation - you have the bulletin
board. You would be amazed at how quick
you getanswers and the number of people
who come to your rescue. In addition,
word has it the Heath/Zenith dealers are
most cooperative when it comes to getting
the necessary parts to fix your problem.
Quick results, cooperation with replace-
ment parts, and a personal relationship
with the maintenance person — this seems
to be long way away from no support!

Yet another advantage to purchasing
equipment through the bargain centre is its
affordability. This simple fact exemplifies a
situation where people who normally would
not be in a position to get this equipment
now are. This again adds to the list of
resources you can tap into through COM1.

COM1

Laura White
759 Polfus

Benton Harbor, MI 49022

One huggie called in and informed us
that he was able to “. . . place two ham
radio TCP/IP switches on the air just be-
cause of the affordability . . .” He went on
to say that he placed his bargain centre
‘2526 on the air as a full time packet BBS
on a frequency of 5797.5 kilohertz to be
used by volunteers with the U.S.Navy-
Marine Corps. Military Affiliate Radio Sys-
tem (MARS). During the holiday season,
this huggie’s equipment gave sailors and
marines participating in Operation Desert
Shield the chance to send a message home.
If the equipment weren’t as affordable as it
is, none of this could have happened.

So once again — is the bargain center
really a bargain, and does it give Zenith
Data Systems a bad name? | think | can
speak on behalf of the vast majority of
huggies when | say that YES, the bargain
centre is truly a bargain. After the question
was placed on the bulletin board, | was
totally amazed to see the resounding
number of ayes. Except for the original
huggie who stated that the bargain centre
and Zenith Data Systems as a whole, wasn't
offering him the support he felt he needed,
(he outfitted his entire business with bar-
gain centre equipment) no one had any-
thing negative to say about the bargain
centre.

Does it give Zenith Data Systems a bad
name? Those who addressed this part of
the question felt that if nothing else, the
bargain centre gave ZDS a better name.
This was concluded after huggies men-
tioned that they had no problem with their
local Zenith Data Systems service center
whenitcame to getting replacement parts.

It looks as if the consensus is that the
COM?1 bulletin board and its bargain centre
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are like a library. There’s an enormous
amount of information available — you just
have to know how to use the resources
offered. Take some time and get to know
COMT. Even if you only know how to get

into the message system, ask fellow hug-
gies how to walk through the board. Be-
lieve it or not, huggies are very helpful!
Id like to thank everyone who called in
with their points of view. Fortunately for

the staff of REMark and ZUG, there are too
many of you to mention here in this article.
Take care, and always remember which
port of call to ask for. %

Continued from Page 6
Key = _

Type"8,17"and press <Enter>. All | geton
my screen is a solid square box, but the
printed document contains the Greek let-
ter itself. The "8,17" means character 17 in
character set 8. Character sets are listed in
Appendix P of the WordPerfect manual.

Since this process is a bit tedious, | have

created macros for the Greek letters | use
frequently.

Summary

Version 5.1 of WordPerfect includes some
significant new features. Spreadsheet hot
links should be very useful to people who
often need to include spreadsheet infor-
mation in a word processing document.

The equation builder may render separate
scientific word processors obsolete. Users
who would rather use a mouse than the
function keys will like the new drop down
menus.

WordPerfect has taken an excellent
product and made it even better. %

Continued from Page 28

The project | am working on should be
quite educational. You don't know a lan-
guage until you have written a fair sized
program in it. | will have a few stories by
next time, | am sure.

Sources

C-scape (includes source) $399

C-scape with Look & Feel $499
Oakland Group, Inc.
675 Massachusetts Avenue

Cambridge, MA 02139

The Mythical Man/Month by Frederic P.
Brooks, Addison-Wesley, 1975.

Object Oriented Program Design by Mark
Mullin, Addison-Wesley, 1990.

The Practical Guide to Structured Sys-
tems Design by Meilir Page-Jones, Pren-
tice-Hall, 1988.

Rapid Prototyping for Object Oriented
Systems by Mark Mullin, Addison-Wesley,
1990.

Structured Design by Edward Yourdan
and Larry L. Constantine, Prentice-Hall,
1979. %

(513) 376-4348
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1106 State

YOU AND
YOIJR BlG IDEAS.

\I 1\ * 300 cps draft speed
* Wide carriage
* 24 pin printing
* Front panel controis

ALPS Allegro 500XT™
SPECIAL

Z-315 EMS Kit for 2-159 $ 10.00
2-417 H D Controller Z-248 $100.00
2-317 H D Controiler Z2-150 $ 75.00
ZCM-1400-1 Swivel Base for 1490 $ 5.00
CB-4364-39 Diagnostics for 184 $ 5.00
- ENABLE 2.0 Word Processing $ 99.00

Quantities limited to stock on hand

W S Electronics

*kokkk

Since 1975

Route 380, Xenia, Ohio 45385

THE ALPS ASPI6CO PRINTER.
COSTS VERY LITTLE,

AMERICA
Built by popular demand.

ATTENTION:

(513) 427-0287

*Aulo (car bar prevents paper wasie,
With the flick of a burton, your (anfold
paper advances to the perforatiun, then
automutically returns o poiorm
position.

= Rugged 9-pin head deiivers cnsp
output 3 192 cus in dradt mode, 28 cos
int Jefler quality.

«Compact 9-Ib. body makes fnr easy
portability.

* Printer stand i buil-in
*Princs labels easily.

«Fuil Epson FX-85 comparibility,

Reader Service #149

Federal Government Offices

We stock ALL ALPS Printer Models and we stock
ALPS PARTS and RIBBONS for all ALPS models
including your P2000’s and ASP-1000's

*xx2GOVERNMENT DISCOUNTS OFFERED****

We are lookin
ALPS Authorized Dis

ood dealers.
r and Service Center

?nbut
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Breaking the Churlish
Bounds of DOS

Part 1

When IBM designers set the standards
for their first personal computers, they
limited the amount of memory available
for applications programs to 640 kilobytes.
The remaining 360 kilobytes of memory
was reserved for use by the Basic Input/
Output System (BIOS) and the Disk Oper-
ating System (DOS). The one megabyte
address space limitation was imposed by
the microprocessor that IBM chose - the
Intel Corporation’s 8088. Almost at once,
business users of the IBM PC found that
640 kilobytes of memory was insufficient
for some applications - particularly large
spreadsheets. Independent developers, as
well as IBM and its associates, searched for
ways to overcome this limitation. This ar-
ticle is the first in a series of four which
discuss the results of this search and show
how to apply the results in applications
programs to use memory beyond the one
megabyte limit. These articles also show
how to store parts of a program system on
mass storage and call these parts into
memory when needed. Such techniques
permit the execution of almost any pro-
gram, no matter how complex or large, on
a personal computer.

The use of memory beyond one mega-
byte with Intel microprocessors is fraught
with horrors. Some of this horror derives
from confusing terminology, most of the
restfrom the determination by Intel Corpo-
ration engineers to make newer micropro-
cessors compatible with earlier micropro-
cessors. Fortunately, itis possible to under-
stand and use the techniques which permit
the addressing of memory above one
megabyte without drowning in the morass
of jargon and complex technology that
make the techniques possible. Few articles
or books I've read develop the techniques
well. Too much space is devoted to techni-
cal discussion and quite often very impor-
tant concepts are not explained well. This
article and the three to follow emphasize
the techniques and explain enough of the

David W. Lind
RR1,Box 3114

Bar Harbor, ME 04609

concepts to use and understand the tech-
niques. The reader will find more detailed
discussions in the excellent references listed
atthe end of this article. In this article, some
basic concepts are discussed and overlay
techniques are introduced. Part two of this
series completes the description of over-
lays. Part 3 discusses “expanded memory”
techniques. The final article explains how
to use “extended memory.” Now to ex-
plain the basic concepts.

Basic Concepts

There are three basic means of overcom-
ing memory limitations: overlays, expanded
memory, and extended memory. Overlay-
ing memory is a process by which part of a
program is kept on a mass storage device,
like a floppy or hard disk, and placed in
memory when needed. Part of the pro-
gram already in memory may be destroyed
when the stored part of the program is
placed in memory, hence the term “over-
lay.” There are several variants of this proc-
ess. Some are controlled by the operating
system and are transparent to the applica-
tions programmer. Some such systems are
called virtual memory systems. IBM has
used them on main frame computers for
years. Personal computers may have simi-
lar systems. If the applications programmer
prefers to manage the overlays, that can be
done. But, the overlays must be carefully
controlled because they can destroy data
outside the application program’s space. _

The advantage of overlays is that a pro-
gram'’s length is limited only by the amount
of mass storage available. Some disadvan-
tages are that the process is slow and cum-
bersome. But, it may be the most economi-
cal means to execute large programs.

Another means to execute large pro-
grams is to add memory. Because the IBM
PC and XT computers use the Intel 8088
microprocessors, one cannot directly
address more than one megabyte of
memory on these machines. One solution

to this problem is to use memory boards
which contain circuits to address any
amount of memory and transfer data to/
from a specific segment of memory that
the microprocessor in the computer can
address. The memory transfer process is
controlled by a special resident program
called a “driver” which is normally installed
by the CONFIG.SYS process when the
computer is booted, The applications pro-
gram controls access to a virtually unlim-
ited amount of memory through the driver.
The microprocessor and operating system
only interface with the specific memory
segment and have no direct control over
memory above one megabyte. The mem-
ory above one megabyte in this type of
system is called “expanded memory.”

The advantage of expanded memory is
that it is much faster than overlaying
memory. Unfortunately, it requires special
memory boards and software that is pecu-
liar to a board design.

Soon after IBM began to market the PC
and XT computers, Intel introduced the
80286 microprocessor. This computer chip
could directly address 16 megabytes of
memory in the “protected” mode of op-
eration. To make this chip compatible with
the earlier computer operating systems, it
can also operate in a “real” mode which
emulates the 8088/86 microprocessors
exactly. Thus, in real mode, the 80286
microprocessor has the same memory
limitations as the 8088/86 chips. Unfortu-
nately, Microsoft DOS (MS-DOS) or Per-
sonal Computer DOS (PC-DOS) will oper-
ate only in real mode. Unless a protected
mode operating system like OS/2 is used,
an applications program cannot directly
access memory above one megabyte. This
limitation is also present in the newer
80386 and 80486 microprocessors.

The designers of the BIOS code in the
80286/386/486 microprocessor based
computers recognized this limitation.
Therefore, they provided means by which
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one could directly access memory above
one megabyte from MS-DOS and PC-DOS.
This memory was named “extended mem-
ory” which some folks confuse with ex-
panded memory. Keep in mind that ex-
panded memory can never be directly ac-
cessed by the computer’s microprocessor.
Extended memory is directly accessed by
the microprocessor. Of course, an 8086/
88 microprocessor based computer like
the IBM PC or XT cannot have extended
memory, but can have expanded memory.
Computers using the 80286, 80386, or
80486 microprocessors can have both
expanded and extended memory.

The advantages of extended memory
are speed of data access and the absence
of special switching circuits on the mem-
ory boards. The disadvantages are that
one must either access extended memory
through a buffer in the memory space
which can be addressed in real mode or
one must switch the machine to the pro-
tected mode and lose all support from the
disk operating system. An exception to
this rule is the High Memory Area which
can be directly accessed in real mode. This
area is discussed in the last part of this
series of articles. In addition, returning to
real mode from protected mode is an
esoteric process. Accessing extended
memory through a real mode buffer is
similar to the use of expanded memory
and may be only slightly more efficient.
Further discussion of extended memory
will be left to the final article in this series.

The Execute Program Function

Before the reader can hope to under-
stand the overlay process, some basic
microprocessor characteristics should be
reviewed. The disk operating system es-
tablishes a table called the “Interrupt Vec-
tor Table” beginning ataddress 0000:0000
in memory. The four-byte entries in this
table are numbered from 0 to FFh (0 to
255). Each number corresponds to a spe-
cific subroutine in the BIOS or DOS code.
Each of these subroutines perform stan-
dard functions, e.g. print screen data. The
four byte entries are the segment:offset
addresses of these subroutines. When a
BIOS or DOS subroutine is called, it is
normally called by number using the mi-
croprocessor’s INT (interrupt) operand. The
microprocessor multiplies this number by
four to get the address in the interrupt
vector table at which the address of the
subroutine is found. This scheme allows
the BIOS and DOS to be changed without
having to change the application programs
written for a previous BIOS or DOS ver-
sion. It also allows the DOS to relocate its
own subroutines or BIOS subroutines.
Among the DOS interrupts is a subroutine
which loads and executes programs or
overlays. This interrupt is numbered 21h
(21his in the hexadecimal number system,
33 is the equivalent decimal number) and

is called the “Function Request” interrupt.
It has numerous functions only one of
which is to load and execute programs or
overlays. The various functions are num-
bered. The “Program Execute” function,
numbered 4Bh (75), is used to load and
execute programs or overlays. The DOS
uses this function for its own purposes, but
this function can also be called by an
applications program.

The Program Execute function has two
modes of operation, which are available to
application programmers, called “subfunc-
tions.” The first subfunction, numbered 0,
loads and executes a new program without
terminating the current program. The sec-
ond subfunction, numbered 3, reads a
segment of code or data from a mass
storage device and places that segment in
memory at the location the programmer
designates. Subfunction 3 is dangerous
because the memory location can be any-
where and all data at that memory location
will be erased and replaced by the new
segment. If the memory location happens
to be the video display subroutines or data,
the video monitor's circuits could be
damaged. Thus, subfunction 3 must be
used with great care. Subfunction 3 will be
discussed further in the next part of this
series of articles.

Parent and Child Processes

Subfunction 0 is far less dangerous and
very useful. With this subfunction, one can
call another executable program from a
program already executing without termi-
nating the first program or changing it.
Essentially, one is using another program as
a subroutine. The invoking program is called
the “parent” process and the invoked
program is called the “child” process. When
the child process terminates, control re-
verts to the parent process, not to the disk
operating system. While the child process
is executing, it has access to all the files the
parent has opened and can even pass a
termination code to the parent. When the
child process terminates, the memory space
it used is released.

This technique can be very powerful.
Assume one has a set of data which re-
quires different processing depending upon
some characteristic of the data. Also as-
sume that the various programs used to
process the data cannot be combined into
one program because of memory limita-
tions. One can create a parent program
which determines the characteristics of the
data and then calls only the executable
programs necessary to process the data.
This technique is often used by large scien-
tific or engineering programs.

The assembly language program,
LOADPGM.ASM, listed at the end of this
article demonstrates the parent/child proc-
esses. It uses INT 21h-Function 4Bh-Subfunc-
tion 0 to call two executable programs. The
firstis COMMAND.COM which is the disk

operating system program loader and
control program. The “dir” function of
COMMAND.COM is used to display the
current disk directory. Then the user is
asked to select afile to be processed by the
second child process which is a program
the user entered when LOADPGM was
executed. The processes repeat until the
user terminates LOADPGM. This program
is useful for repetitive processing as with
computers used for a single purpose like
word processing or spreadsheet applica-
tions.

Unfortunately, many people who attempt
to use Function 4Bh are frustrated by their
efforts. Some knowledge of the operating
system is required. When any program is
loaded into memory, the program loader
in COMMAND.COM is loaded first.
COMMAND.COM has a resident part
which is always present after booting the
system, but the program loader part is
deleted after a program is loaded. There
must be enough memory available to
contain this program loader, the parent
program, child program, and all resident
programs. If memory is insufficient, the
parent or child program must be down
sized or some of the resident programs
removed.

Memory is seldom insufficient. However,
one operating system quirk will always
present a problem. The operating system
normally allocates all available memory to
an applications program. Thus, a very small
program may have hundreds of thousands
of bytes of unused memory space. This
unused memory space is where the oper-
ating system should load the program loader
and child process, butitwon’t because the
parent program “owns” the space. Before
Function 4Bh is called, this unused mem-
ory space must be released to the operat-
ing system. Interrupt 21h-Function 4A-Set
Block is used for this purpose. Do not
attempt to use Function 48h-Allocate
Memory for this purpose. The Allocate
Memory function increases the size of the
parent program, just the opposite of what
one wishes.

Unfortunately, many descriptions of the
Set Block function are misleading. The Set
Block function attempts to size the mem-
ory a program uses. That is, it attempts to
increase or decrease the program’s allo-
cated memory. Since the operating system
has already allocated all the memory, with
the exception of the memory used by the
program loader, increasing memory is not
normally attempted unless the program
was previously down sized. To use Set
Block, the number 4Ah is placed in the
microprocessor general register ah, the
number of paragraphs of memory re-
quested is placed in general register bx, the
extra segment register (es) must point to
the Program Segment Prefix (PSP), and Set
Block is then called by the INT 21h com-
mand.
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Set Block uses two concepts with which
the reader may not be familiar. The first
and easiest concept is paragraphs of
memory. The other is the PSP. Consider
the easiest concept first. The disk operat-
ing system allocates memory in chunks of
16 bytes, called “paragraphs.” All programs,
data blocks etc. which are located by the
operating system will begin and end at
physical addresses divisible by 16. The
reason is quite simple. The operating sys-
tem only controls segment addresses. It
leaves control of the offset addresses to
the other system and applications pro-
grams. In real mode, the microprocessor
determines a physical address in memory
by shifting a segment register four bits to
the left (equivalent to multiplying the seg-
ment register by 16) and adding the offset
address to the result. Of course the micro-
processor uses special registers for this
purpose. The operating system and appli-
cations programs do not normally have
access to this process. As a general rule,
the operating system controls the values in
the segment registers, which are the para-
graph numbers, and the currently execut-
ing program controls the offset addresses.
However, a program can override the
operating system and set the paragraph
numbers in the segment registers to access
specific areas in memory. But, the operat-
ing system determines where the program
and any other code or data actually resides
in memory and allocates space in para-
graph increments.

The Program Segment Prefix is a seg-
ment of code 256 bytes long which the
operating system adds to the beginning of
aprogram before the program is executed.
When a program is loaded, the actual
beginning address of the program is the
beginning of the PSP, not the beginning of
the code or data from the program file. As
will be apparent, the PSP address is very
important.

The PSP contains a variety of information
important to both the operating system
and the program. The first 24 bytes contain
information on the size of the program and
what to do when the program terminates.
For example, at offset 0Ah one finds the
address to which the program transfers
when it terminates. At offset 16h is the
segment (paragraph) address of the parent
program’s PSP. If the program is a parent
program, this address is the address of the
program’s PSP. Thus, the operating system
can look at the PSP to determine what to
do when a program terminates, that is,
return to the operating system or to a
parent program. Following this informa-
tion is some housekeeping data. At offsets
5Ch and 6Ch are unopened file control
blocks which are used only by the earliest
_ operating system versions. They should
not be used with MS-DOS or PC-DOS
versions 2.0 or greater. However, they are
referenced by the Execute Program func-

tion. Starting at offset 80h is the Unformat-
ted Parameter Area which is very impor-
tant for use by the Execute Program func-
tion.

The Unformatted Parameter Area is also
called the “Default Disk Transfer Area” or
the “Command Line Buffer.” Itis 128 bytes
long. The first byte, at offset 80h, contains
a number which indicates how many char-
acters (except redirection symbols) were
typed as a part of the command line follow-
ing the program name. These characters
are then found in a string beginning at
offset 81h. For example, if a file named,
“WORD.EXE” were executed with the fol-
lowing command line:

WORD DATA.FLE,DATUM.FLE/p

the following American Standard Code for
Information Interchange (ASCII) data would
appear in the PSP for WORD.EXE begin-
ning at offset 80h:

! DATA.FLE,DATUM.FLE/p

where “1” is the ASCII equivalent to the
binary number 10101 which is the decimal
number 21, the number of characters typed
after the program name. Note that the
blank after WORD is included. Only redi-
rection symbols would not be included.

There is nothing unusual about the data
in the Unformatted Data Area which is the
reason it is called “Unformatted.” Some
folks believe that the data can only be file
names and program switches which is the
way this area is normally used. But any
symbols, except redirection symbols and
carriage returns (which terminate the
command line), may be found in this area.
It is up to the programmer to determine
how these symbols are used if at all. This
information will be useful when calling the
Execute Program function. Returning to
the Set Block function, one should now
understand why Set Block requires the
number of paragraphs of memory to be
allocated and also requires the segment
address of the PSP,

The segment address of the PSP is placed
in the ds and es segment registers when a
program executes. If the program has a
COM extension (e.g., PROGRAM.COM),
all the segment registers are set to the PSP
segment address. In COM programs, the
instruction pointer is set to 100h or 256.
Readers familiar with such programs will
recognize thatthe instruction “ORG 100h”
sets the instruction pointer and leaves room
for the PSP. Thus, the segment address of
the PSP can be easily obtained in a COM
program from any of the segment registers.
In an executable program with an EXE
extension, the segment address must be
obtained from the ds or es segment regis-
ters before they are set to the data or extra
segment addresses of the program.
LOADPGM.EXE accomplishes all the proc-
esses requiring the PSP segment address
before setting the es register, but after
setting the ds register. Thus, the PSP seg-
ment address remains in es while data can

be moved to the program’s data segment.

LOADPGM determines its size by sub-
tracting the address of the PSP from the
segment address of a dummy segment
located at the end of the program. This
data is moved to register bx before Set
Block is called. When Set Block returns,
the memory allocated to LOADPGM is
reduced to its actual size. The released
memory can be used for the child pro-
grams.

To use the Execute Program function,
the path and program name of the child
program must be located at the
segment:offset address given by registers
ds:dx and the segment:offset address given
by es:bx must contain a parameter block.
Of course, register ah must contain 4Bh
and register al must contain 0. Then, the
function is called with INT 21h.

The parameter block is 14 bytes long and
contains the addresses of the environment,
command line (for the child program), and
file control block data. Normally, one is
only concerned with the command line
information. The first word of the parame-
ter block is the segment address of the
environment to be used by the child pro-
gram. Usually, this word is set to zero
which copies the parent’s environment.
The next two words (starting at offset 02h)
of the parameter block contain the
segment:offset address of the data to be
placed in the child program’s PSP Unfor-
matted Parameter Area, that is, the com-
mand line data. This data must begin with
a number corresponding to the number of
characters in the command line, followed
by an ASCII string of the command line
data, and ending with the ASCII character
for carriage return, ODh or 13. The remain-
ing part of the parameter block contains
the addresses of two file control blocks to
be placed in the child program’s PSP.
Usually, this part of the parameter block is
setto zeros. All except the earliest versions
of the disk operating systems use file handles
which obviate the need to pass file control
blocks. All the files opened by the parent
program are available to the child pro-
grams through the use of file handles.

LOADPGM copies its Unformatted Pa-
rameter Block to the data segment after re-
allocating memory, but before setting the
es register (remember, the es register
contains the segment address of the PSP).
The information in this block is assumed to

" be the program name of the second child
program. When this process is complete,
the es register is set to the address of the
program’s extra segment. The parameter
block for the first child program is then set
up.

The first child program is COM-

MAND.COM. This program is called to

display a directory of files on the current
disk. Note that the command line, at

“cmddir” must begin with “/c” to indicate

to the program that one wishes to execute
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a specific function. Also ensure that the
path is included in “stringd.” Otherwise,
COMMAND.COM may not execute. This
process illustrates how to call a disk oper-
ating system function from an applications
program. The ax register points to the
parameter block and the dx register points
to the path and file name. The ax register is
set to 4B00h and the Program Execute
function is called with INT 21h. When the
child program is finished executing, it re-
leases its memory space.

The second child program is the pro-
gram file the user typed on the command
line when LOADPGM was executed. The
command line data for the second child
program is data that the user is prompted
to input, namely, a file for the second child
program to process. The user is expected
to select the file from the directory list, but
any data is acceptable depending upon
the requirements of the second child pro-
gram. This child program is executed the
same as the first except the pointers refer-
ence different data areas.

These processes are repeated, starting
with the execution of the first child pro-
gram, until the user requests termination.
LOADPCM.EXE should execute on all IBM
compatible computers and Zenith Z-100
series computers if the disk operating sys-
tems are at least version 2.0. The assembly
language listing has many comments to
prevent confusion. These comments need
not be included in a source file the reader
might produce.

Earlier in this article it was stated that
termination codes may be transferred to
the parent program. This feat is accom-
plished through Interrupt 21h-Function 4Ch-
Terminate Program. When the child pro-
gram terminates with this function, it can
place a return code in register al which the
parent program can read. Other means of
handling termination codes are beyond
the scope of this article.

Summary

In this article, the discussion of memory
overlays was begun. Thus far, only overlays
of unused memory was described. The
size of the parent program must be re-
duced with the Set Block function, then
child programs can be loaded and exe-
cuted by the Execute Program function.
The parent program regains control when
the child process terminates. This tech-
nique permits the execution of selected
processes from a large number of proc-
esses stored on mass storage, all of which
would not fit into memory. These proc-
esses can be any executable files, gener-
ated by any means, which are compatible
with the data sets of the parent program if
any. In the next article, the use of overlay
linkers and Subfunction 3 of the Execute
Program function will be discussed. Over-
lay linkers, like the Microsoft Overlay Linker,
are the easiest way to overlay program

code. Subfunction 3 of the Execute Pro-
gram function differs from Subfunction Oin
thatitoverlays and erases part of the parent
program.
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This program accepts the name of another executable program

program is initiated, the user may process as many data files
as desired by simply typing the name of the data file.
program is intended to illustrate parent/child processes

including path information, must be included as the
first and only parameter in the command line and the

Switches and other parameters associated with the invoked
pregram are added to the data file name information when

No expressed or implied warranties are made for this program
with respect to merchantability or fitness for a particular
The user assumes all responsibility for any damages

- Could not re-allocate memory.',10,13,'S’

‘ Do you wish to terminate processing (Y or N, default is N)?'
* ERROR - The command line must identify an executable program.’
For example: “LOADPGM C:\PROGRAMS\FILE.EXE*',10,13,°§’

;Values in string MUST be set to zero
;Command line data for directory

Listing
COMMENT = PROGRAM LOADPGM.EXE
designed to process data files,
processed, and processes the data file selected.
although it does have practical applications.
program,
file extension must be explicitly included.
example shows how to execute this program:
LOADPGM C:\PROGRAMS\FILE.EXE
LOADPGM asks for that information.
FILE.DAT /w/e
Copyright (C) 1990 by David W.
purpose.
resulting from the use of this program. *
data SEGMENT
istop DB ?
mess0 DB ‘ ERROR
messl DB * What file do you wish to process?’,10,13,'S§"
mess2 DB
DB 10, 3,481
mess3 DB
DB 10,13
DB !
stringd DB *C: \COMMAND.COM’ , 0
string DB 128 DUB(0)
cmddir DB 8, /edir /w',13
cmd DB 128 DUP(0)
spsave DwW ?
data ENDS
esdata  SEGMENT
edata DB 14 DUP(0O)
esdata ENDS
code SEGMENT
ASSUME cs:code,ds:data,es:esdata
start:

lists the data files to be
Once the

This

The executable

The following

For example:

Lind.

;Program Data Segment
;Counter for command line data

;Path and file name terminated by 0

;Command line data for data files

;INT 21h-Function 4Bh Parameter Block

;Program Code Segment

;Program Entry Point
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mov
mov

mov
mov
sub
mov
int
jne
mov
lea
int
jmp
memok :
COMMENT

ax,data iPut address of data segment in ax
ds,ax ;Put address of data segment in ds

COMMENT * The following code uses data in the Program Segment Prefix

(PSP) to release memory for additional code and read

data from the Unformatted Parameter Area of the PSP. The

PSP is the beginning of the main program. It contains
instructions and data tc return control to the Disk
Operating System when the program terminates, error handling
code, housekeeping data, two file control blocks (for the
program files), and the Unformatted Parameter Area which
contains the ASCII characters typed as a part of the command
line when the program is called.

When the program is executed, the ds and es registers contain
the SEGMENT address of the PSP which is also the beginning of
the program in memory. The first program segment begins
immediately after the PSP, usually at offset 100h (256) which
is the size of the PSP. The cs register contains the segment
address of the first executable instruction. The offset
address, or value of register ip (instruction pointer), is
set to 0. Thus, this program will always begin to execute
at a memory location after the end of the PSP at the program
entry point “start:®. If one fails to include the statement
“END start” at the end of the program; that is, one simply
uses "END"; the program will begin execution immediately
after the PSP which is a data area and will produce
undesirable results. The ds and es registers need to be

set to the segment addresses for the data and extra segments
of the program respectively. The cs register is set by the
operating system.

The ds register was set to the data segment address by the
first two lines of code above. The es register will
continue to point to the PSP segment address until the
program memory is decreased and the command line data is
transferred to the data segment.

Normally, the inveoking (main or parent) program is allocated
all the memory space available regardless of the program
size. This memory space is decreased by INT 21h-function 4Ah,
Set Block. The bx register must contain the number of para-
graphs of memory to be allocated for the invoking program.
One paragraph is 16 bytes of memory (16 byctes is the value
of one unit in a segment register which is the way the
operating system allocates memory). The amount of memory
released for the invoked programs must be equal to or
greater than the size of the largest invoked program. The
es register must point to the beginning of the program’s
memory area, which is the PSP segment address, when the Set
Block function is called. =

COMMENT * Release memory for invoked (child) programs. The size of

this invoking program is determined. Then the memory
allocated to this program is decreased by function 4Bh.
The remaining memory, which is considerable, is then
available to the invoked programs. In the unlikely event
that the system cannot rzlease memory, a message to that
effect is displayed and the program is terminated. =

cX,es ;Put PSP segment address in cx
bx,seg pgmend ;iPut address of last segment in bx
bx,cx ;Find length of this program
ax,4A00h ;Put function number in ah

21h ;Call Set Block function

memok ;If carry flag is clear, continue
ah,0%h ;Else, put function number in ah
dx,mess0 ;Put message offset in dx

21h ;Call display string subroutine
end2 ;Terminate program

* Read command line data from Unformatted Parameter Area in

PSP segment, offset 80h. This data is the information which
is typed after the name of the executable file when the file
is executed and can include the names of other programs or

files, paths, and switches, e.g. “C:\WP\WORD.EXE /B/e”. The
number of characters in the command line data is in the first
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psploop:

end0:

loop0:

block

mowv
mowv

mov
cmp
ja

mov
lea
int
jmp

continue:

ine
dec

byte at offset 80h. This number includes the delimiter (a
space character) at offset 81h. The useful data begins at
offset 82h. For the purposes of this program, the command
line data should only contain path data and the full name
of an executable file because this program does not use
switches and will prompt for the data files. *

;Put offset of Unformatted Parameter
iArea in di
iMove number of characters in command
iline to al

di, 80h

al,es: [di]

istop,al ;Put number of characters in istop
istop.0 ;Compare istop to 0

continue ;If non-zero continue

ah,09h ;Else, put function number in ah
dx,mess3 ;Put address of error message in dx

21h ;Call display string subroutine
end2 ;No program is to be invoked, exit

bx,0 ;Set string index to 0

di ;Go to beginning of command line data

istop iDecrement number of characters to
;compensate for skipping delimiter

COMMENT * The index, di, is incremented at the beginning of this

ine
mov
mov
inc
dec
jnz

loop to skip the delimiter. Subsequently, it is
incremented to point teo the next character. *
di ;Go to next character
al,es: [di] ;Put character in al
string(bx],al ;Move character to the data segment
bx ;Increment the string pointer
istop ;Decrement the number of characters
psploop ;Go to psploop if istop is not 0

COMMENT * *string” must be terminated with 0 which was accomplished

mov
mov

by initializing the values in *string” teo 0. *

;Put segment address of esdata in ax
;Set es to address of esdata

ax,esdata
es,ax

COMMENT * The following code (loop0) puts a copy of COMMAND.COM in

mov

mov
mov
mov
mov
int

mov
mov
mov
mov
mov
mov
lea
mov
int
mov

memory, calls the dir function from COMMAND.COM, and
displays a message asking the user to select a data file.
Note that the switch "/c* must be used with COMMAND.COM to
call a function when the disk operating system has
relinquished control of the system to the program (see the
definition of *“cmddir® in the data segment). While
COMMAND.COM executes, this program is also in memory. When
COMMAND.COM completes the directory display, it terminates
and releases the memory it used. Then execution control
reverts to this program not to the operating system. The
restoration of the segment registers and stack pointer after
the interrupt call is only necessary for some subversions of
MS-DOS version 2. For other versions, the restoration code
can be eliminated. Of course, it does no damage to include
this code. =

;Put command line data
;address in parameter

word ptr edata[02h],OFFSET cmddir
word ptr edata(04h],ds

;Put offset of parameter block in bx

;Put offset of pathname etc. in stringd
ax,4B00h ;Put function and subfunction # in ax
spsave, sp ;Save stack pointer for restoration
21h ;Call load and execute child program

bx,OFFSET edata
dx,OFFSET stringd

ax,stack ;Restore stack segment register

88, ax

sp, spsave ;Restore stack pointer
ax,data iRestore data segment register
ds,ax

ax,esdata ;Restore extra segment

es, ax

dx, messl ;Put offset of messl in dx

ah,09h ;Put function number in ah

21h ;jCall display string subroutine
bx,1 ;Initialize bx to 1

The Electronic Clavier
PN 885-6016
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COMMENT

loopl:
mov
int
cmp
jne
cmp
je
dec
jmp
nobs:
mov
cmp
je
ine
jmp
endl:
dec
mov
mov
mov
mov
mov
mov
mov
mov
int
mov
mov
mov
mov
mov
mov
mov
mov
lea
int
mowv
int
cmp
je
cmp
je
imp
end2:
mov
int
code ENDS
SEGMENT
DW
ENDS
SEGMENT
ENDS

stack
stack
pgmend
pgmend

END

* The following code (loopl) reads characters from the
keyboard until a carriage return (ASCII code 0Dh) is read
and places the characters in *“cmd” which is the command
line for the next invoked preogram. *

ax,100h ;Put function number in ax

21h ;Call Keyboard Input with Echo

al,08h ;Compare input to backspace

nobs ;1f not backspace go to nobs

bx,1 ;Else, compare bx to 1 for first time

loopl ;1f first time, try again

bx ;Else, decrement bx

loopl ;Try again

cmd [bx] ,al ;Put character in *cmd”

al, ODh ;Compare to carriage return

endl ;If carriage return, exit loopl

bx ;Else increment string pointer

loopl ;Read next character

bx ;Remove carriage return from count

emd, bl ;Put count at beginning of *“cmd”

word ptr edata([02h] ,OFFSET cmd ;Put command line data address
word ptr edata(04h],ds ;in parameter block
bx,OFFSET edata ;Put offset of parameter block in bx

dx,OFFSET string ;Put offset of *string” in dx

al,oo0h ;Put subfunction number in al

ah,4Bh ;Put function number in ah

spsave, sp ;Save stack pointer for restoration

21h ;Call Load and Execute function

ax,stack ;jRestore stack segment register

§s,ax

sSp, spsave ;Restore stack pointer

ax,data ;Restore data segment register

ds,ax

ax,esdata ;Restore extra segment

es,ax

ah, 09h ;Put function number in ah

dx,messz2 ;Put offset of mess2 in dx

21h ;Call Display String subroutine

ax,100h ;Put function number in ax

21h ;Call Read Keyboard with Echo

al,79h ;Compare character to “"y*

end2 ;If "y*, terminate

al,S59h ;Compare character to *Y*

end2 ;If *¥*, terminate

loop0 ;Else, process next data file

ah,4Ch ;Put function number in ah

21h ;Call terminate function

stack ;Program strack segment

64 DUP(?) ;Define stack space

iDummy segment to define end of program
start

iMark end and define start %&_

could

Is lack of computer knowledge

holding you up?

"Powering Up"
be your best protection!

"Powering Up"

by Bill Adney

Order today!
ZUG (616) 982-3463

We are still trying to get
caught up on our issues

We would like you to know how
much we appreciate your patience.
Thank You!
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QUIKDATA - 14 YEARS OF H/Z SUPPORT!

YOUR H/Z RAM & DRIVE EXPERTS!

ACCELERATE YOUR PC!
From Sota Technologies, Inc., the fastest and most proven way to
breath new life in your Heath/Zenith PC/XT comgt_ner_. giving it -AT
compatible speeds! Turn your turtle into a -286 rabbit with a 12.5 Mhz
80266 accelerator board. Complete with 16K on-board CACHE.

There are other ways to speed up your H/Z PC/XT computer, but you
spend too much and E|et too little. Our EXP12 286i is the effective
solution, makinF ;our /2150/160/150/158/159 series of computers,
or any general PC/XT computer faster, in many cases, than a
standard IBM AT type computer! Simple half-card plug-in installation
I with switchable speed control. You won't believe your stop watch!
EXP-12 - $295

EXP386 - $395 Much faster 16Mhz 80386 SX version

FLOPPY DRIVES
2.8MB 3.5" floppy
5" 360K DS/DD drive
96 TPl 1.2 meg AT/Z100 drive
720K 3.5" drive in 5" frame
MF355 - $89 1.4 meg 3.5" AT drive in 5" frame
SIEMR - $39 40 track SS refurb (H8/H89 type)
TM100-4R - $75 80 trk DS refurb (H8/HB9 ge]
TM100-2R - $69 40 trk DS refurb (H8/HB9 type)

ANY DRIVE IN YOUR PC/XT/AT

With the CompatiCard, you can install up to four additional drives, of
any type in your PCIXTYAT computer. Add a 1.2 meg 5" floppy, or a

MEMORY UPGRADES
Note: All memory upgrades come without memory chips. 150ns 256K
DRAMs are $1.79 as of this printing.

| z150MP - $17  Will allow you to upgrade your H/Z150/160 to up to
704K on the main memory board, using up to 18 256K DRAM chips.

MEGARAM - $43 Lg)gades r H/Z150160 series with up to 704K
of main memory, and about g:;‘r( for RAMDRIVE memory. Includes
documentation, software RAMDRIVE disk, PAL and jumper wire. For
the full 12 megs total memory, 45 256K DRAM chips are required.

EAZYRAM - $95 Upgrades EaZy PC from 512 to 640K

ZMF100 - $53 Will allow you to upgrade your H/Z110/120 (old
motherboards; with p/n less than 181-4918) to 768K system RAM.
Requires 27 256K DRAM chips.

Z100MP - $76 Similar to ZMF100 above, but for new motherboards
with p/n 181-4918 or greater.

Z159 EMS LOGIC UPGRADE includes the PAL chip, logic chips and
one bank of 256K (9) chips. Up to two banks (18) can be installed for
a total system RAM of 1.2 meg on the Z159 main board.

Z3151 - $7911

224812, Z2861 P RAM UPGRADE 7Z605-1 consists of 2MB SIMM 80ns
RAM kits to upgrade your H/Z systems.
26051 - 3179

i , 2386 EISA 2MB SIMM 80ns UPGRADE to add
increments of 2MB to these systems.
38633M-2 - $295

SIP1X98 - $79 1 megabyte x 1 SIPP module, 80ns

The CompatiCard {CCARD) will handle up to four drives, and the
CompatiCard Il (CCARD2) will handle up to 2 drives. CCARD4 has
boot ROM to allow it to be used as primary boot controller in systems
that allow you to remove floppy controller in some systems. Also
handles 2.8MB 3.5" floppy drives. Additional cables and external
enclosures may be required.

CCARD2 - $79 C D - $99 CCARD4 - $125

ADD ANY FLOPPY TO ANY LAPTOP OR PC WITH A
PARALLEL PORT easily and inexpensively. With Backpack, you
simply connect the external unit to your parallel printer port (do not
lose printer function), install software, and away you go! No
expansion boxes needed for laptops, and no slots rechuired, Too easy
to be true, but it is. Want a 2.8mb/1.4mb/720K floppy on your
MinisPort? Want to add a 1.2 meg to your laptop? Want to add an
additional drive to your desktop? Plug it in and go. 2.8MB 3.5" version
will read and write 2.8 megabyte format, 1.4 meg format and 720K
format. 1.2 meg version will read 1.2 meg and 360K floppies, and write
1.2 meg format.

BPACK2.8 - $319 2.8 Mb version

BPACK1.4 - $269 1.4Meg/720K version

BPACK12 - $269 1.2/360K version

BPACK360 - $269 360K only version

1.44 meg 3.5" ﬂopp((, or analj other drive, includin? 8" to your system.
o

8-BIT/Z100
We a full ine of cement boards, and
for :f.:rz/zmm and é?lﬁh We also have sorneml-la mmm
We continue to fully support and camy a full ine of hardware and
software cts for the H8/HB89/90 and Z100 computers including
almost the full line of Software Toolworks items. Other items we camry
include diskettes of al types, printers, modems, hard drives, etc.

OTHER STUFF

WINCHESTER UPGRADE KITS
PCW?20 - $249 Complete MFM winchester setup for a H/Z150, 148,
158, 159, 160, PC etc. Includes 21 meg formatted half-height Segate
ST-125 37ms drive, WD (DTC for Z148) controller, cable set, doc.

PCW30 - $295 32 meg with 38ms Segate ST-138.
PCW40 - $319 42 meg with 28ms Segate ST-251-1.
PCWB0 - $595 80 meg with Segate ST-4096 full size drive.

We also have the DTC controllers ($59) and daughter board
expansions ($65) to place a hard drive in the H/Z148 computers.

Quikdata also carries BIOS ROM upgrades for most H/Z PC/XT/AT
computers, spike protection filters, s:llastc:kup power suEpIies‘ tape
backup units, modems, printers, cables and ribbons, disk drives and
diskettes of all types, external hard drive and floppy drive enclosures,
cables and connectors, laptop batteries, CMSg batteries, video
monitors and video cards, memory cards, memory chips and ICs,
joysticks, accessory cards, serial and bus mouse, a variety of useful
and most goru!ar software and much more! Need a PC/XT/AT

ell us what you want and we will quote you a price on
one of our custom assembled QD computers made up to your exact
specifications! Price is lower than you think for a high quality system.

BARE WINCHESTER DRIVES/CONTROLLERS

J ST-125 - 8219 21 meg 37ms autopark 3.5" drive in 5" frame
ST-138 - $249 32 meg 38ms autopark 3.5" drive in 5" frame

ST-251-1 - $289 42 meg 28ms autopark HH drive

ST-4096 - $559 80 meg 28ms autopark FH drive

WDCON - $59 PC/XT hard drive controller board

WDATCONF - $129 1:1 interleave HD/floppy controller for AT's

ST-2182 - $995 160MB ESDI half-height drive

DTC-6280 - $149 ESDI HD/floppy controller

IDE hard drives and controllers for AT computers:

ST08 - $54 IDE controller for 2 hard drives and 2 floppies

ST-1090 - $495 80mb 3.5" 15ms IDE hard drive

ST-126 - $595 111mb 3.5" 15ms IDE hard drive

ST-157A - $279 40MB 3.5" 15ms IDE hard drive

Call or write in to place your order, inquire about any products, or
request our new free no obligation catalog. VISA and Master Card
ccepted, pick up 2% S&H. We also ship UPS COD and accept
gurc ase orders to rated firms (add 5% to all items for POs). All
orders under $100 add $4 S&H. Phone hours: 9AM-4:30PM Mon-Thu,
9AM-3PM Friday. Visit our bulletin board: (414) 452-4345. FAX: (414)

QUIKDATA, INC.

2618 PENN CIRCLE
SHEBOYGAN, WI 53081-4250
(414) 452-4172

Reader Service #193




Getting Started QWith . . .

While the keyboard is still the most com-
mon means of communicating with your
computer, there are other ways of input-
ting data to your PC. One of the most
familiar alternatives is the mouse.

The mouse is electronically connected
to the screen’s cursor, so when you move
the mouse on your desktop, the cursor
moves along with it. Since you can move
the mouse in any direction, you get total
flexibility to point anywhere on the screen
without moving in row and column incre-
ments as you must with the keyboard’s
arrow keys. So with graphic programs, you
draw on the screen by dragging the mouse
across the table top, just as you would
draw on paper using a pen or pencil.

On top of the mouse are one or more
buttons. Use the buttons to select on-
screen options, in whatis known as a point-
and-shoot operation. You move the mouse
until the cursor is on the option you want
to select, then quickly press and release (or
click) one of the mouse buttons. This can
initiate a program command without hav-
ing to lift your hand from the mouse or
press a keyboard key.

Since most mice have two or three but-

and

tons, programs designed to work generi-
cally with mice will have left and right
mouse commands. Click the right button
to perform one function, the left button for
another.

There are two general ways that mice
operate, mechanically and optically. In the
bottom of a mechanical mouse is a rubber
ball that rolls along the table top as you
move the mouse. On the inside of the
mouse, the ball rotates against two rollers.
Circuits connected to the rollers convert
the physical movement into electronic
signals that are transmitted to the com-
puter (Figure 1). There is a third roller that
keeps the ball tightly against the other two,
but it does not record any movement.

Picture moving the mouse straight down
on the table. The downward movement of
the ball causes one of the rollers to move as
well. The roller’s movement is transmitted
to the computer and interpreted as down-
ward cursor movement, the same as press-
ing the down arrow key on the keyboard.

While there are only two rollers that de-
tect movement, diagonal activity is de-
tected when both rollers rotate at the same
time. The relative movement of each roller

Figure 1
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Alan Neibauer
11138 Hendrix Street
Philadelphia, PA 19116

Mice

Pens

determines the direction. For example,
when both rollers are moving at the same
rate, the cursor is being moved diagonally
ata 45 degree angle to the horizontal axis.
Rather than using a rubber ball, optical
mice sense movement using light beams
and photodetectors mounted at right angles
to each other (Figure 2). You move the
mouse across a specially constructed
mouse pad printed with a grid pattern. The
mouse detects variations of light, and
converts it into electronic signals.

Installing Mice

In order to use a mouse, you need three

things.

1. You must install a mouse driver.

2. Youmustphysically connect the mouse
to your computer.

3. You must use a program that accepts
mouse input.

A mouse driver is a program that works
in the background, communicating elec-
tronic signals back and forth between the
mouse and the operating system. A mouse
driver can be either a system file (with the
SYS extension) or an executable program.
The format of your driver determines how
you install it on your system. If your driver
program is an executable file, such as
MOUSE.COM, you have to add the
MOUSE command to AUTOEXEC.BAT. If
the driver is a system file, such as
MOUSE.SYS, you will need to add a device
command in CONFIG.SYS.

The first step in installing the driver is to
determine the type of driver you have and
to place it on the root directory. Locate the
driver on the disk that came with your
mouse. You might also find a Microsoft
mouse driver with programs such as Win-
dows and various Windows applications.
Copy the driver to the root directory of
your hard disk or place it on the floppy disk
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that you use to start your system.

Using a Device Command

If your driver is a system file, you have to
create or modify a file called CONFIG.SYS
that is on your root directory or bootable
floppy disk. Use these steps to install sup-
port for a system file.

1. Logonto the rootdirectory of your hard
disk, orinsertyour bootdisk is into drive
A and log onto drive A.

2. Display a directory of the disk to see if
afile called CONFIG.SYS already exists.
Use the command DIR CONFIG.SYS. If
the file is not on your disk, skip ahead to
step 5.

3. Type COPY CONFIG.SYS CONFIG.BAK
to make a backup copy of the original
file. This preserves the original in case
you make any mistakes when creating
the new file.

4. Type TYPE CONFIG.SYS, then press
Enter to display the file on your screen
so you can copy the lines to the new
version.

If the file is large, press Ctrl-P, then use
the type command to print a copy of the
file. When the printout is complete, press
Ctrl-P to turn off the printer function.

5. Type COPY CON: CONFIG.SYS, then
press Enter.

The cursor will go to the next line but
nothing else will happen.

6. Type DEVICE=MOUSE.SYS, then press
Enter. The cursor moves to the nextline.

7. Now retype any other lines that were in
the original file. Copy them exactly as
they appeared in the origiral file, press-
ing Enter after each line.

8. When you are done, press Ctrl-Z. *Z
will appear on the screen signifying the
end of your input.

9. Press Enter. The commands you en-
tered are written to the file CONFIG.SYS.

10. Press Ctrl-Alt-Del to reboot your

system. DOS will read CONFIG.SYS
and execute its commands.

If your mouse driver is an executable
program, you have to add it to your au-
toexec batch file. This way, it will be run
every time you start your computer. Fol-
low these steps if your driver is a COM or
EXE program.

1. Log onto the root directory, or insert
your boot disk in drive A and log onto
drive A.

2. Type COPY AUTOEXEC.BAT+CON:
AUTOEXEC.BAT, then press enter.You'll
see

autoexec.bat
con

If you see the message File Not Found,
then the batch file doesn’t yet exist on your
disk. Type COPY CON: AUTOEXEC.BAT,
then press Enter.

3. Type MOUSE, then press Enter.

4. Press Ctrl-Z to display ~Z.

5. Press Enter.

Adding the command does not execute

it until the next time you start your com-
puter. To use the mouse immediately, type
MOUSE to run the driver or AUTOEXEC to
execute all of the batch file instructions.

If the mouse has more than two buttons,
you must use special software supplied by
the manufacturer to use anything other
than the left and right buttons.

Connecting Your Mouse

Mice come in three versions, depending
on how they interface with your computer.

Serial mice connect to your computer’s
serial port. Many mice use a nine-pin con-
nector but come with an adapter for use
with a 25-pin interface. If you have a 25-pin
serial port, plug in the adapter, then attach
the mouse.

Since many systems have only one serial
port, you might not want to use it for a
mouse. An alternative is the bus mouse
that comes with its own interface board
that you plug into an empty expansion slot
in the computer. With the bus mouse, you
can use your serial port for a modem,
printer, or other peripheral while using
your mouse to draw and point. The boards
are designed to work in almost any com-
puter, but because of the different bus
arrangements, a jumper block is usually
provided to configure the board for your
system. When installing a mouse control-
ler, carefully follow the instructions pack-
aged with it.

As mice become more popular, many
systems come with a dedicated mouse
port. In most cases, they are 9-pin female
connectors that resemble a 9-pin serial
port, but are labelled Mouse. (Some serial
mice can plug directly into the port, but
check your documentation carefully be-
fore plugging it in.)

Selecting A Mouse

Inselecting a mouse, consider the type of
interface that is best for your system and
which mice support your applications.

The standard of compatibility is the two-
button Microsoft Mouse. You can use a
Microsoft mouse with every program that
supports a mouse. Mice that are truly
Microsoft-compatible will work with a
Microsoft mouse driver. There are other
mice that come with their own drivers that
provide various levels of Microsoft com-
patibility. Select a non-compatible mouse
onlyifitis supported by your application or
has its own drivers. If possible, test the
mouse with your software before purchas-
ing it.

Other features to look for are resolution,
tracking, and acceleration.

The mouse rollers or photodetectors de-
tect movement as a series of small points.
These points are then converted into screen
pixels to move the cursor. The number of
dots in each inch of space is called the
resolution. With a high resolution, your
movements will be more exact and you'll

have to physically move the mouse less for
a corresponding move on the screen. Most
mice have a resolution in the range from
200 to 400, although some, like the Logitech
Series 9 mouse, can be adjusted using
software from 50 to 19,000.

Resolution isn't critical for text applica-
tions, such as selecting menu options. But
it is important for drawing and drafting
applications where you want precise
movement in small increments.

Tracking is the ability of the mouse to
glide smoothly and straight. Using a mouse
with poor tracking, you have to constantly
push the mouse to compensate for its de-
fect. Amouse with good tracking willmake
it easier to draw straight horizontal and ver-
tical lines with drawing and painting pro-
grams.

A mouse with high acceleration can ac-
curately translate quick movements, posi-
tioning the cursor at the proper screen
location. If a mouse has poor acceleration,
you’ll have to physically move it slower to
accomplish corresponding cursor move-
ment on the screen.

Software

Finally, you’ll need applications that can
recognize mouse movement. Many older,
text oriented programs, will not work with
a mouse even if it is installed properly.
Newer programs, including text-oriented
word processors, have built-in mouse sup-
port. You can use the mouse to position
the cursor and select menu options.

Some mice, however, come with instal-
lable application drivers. Use these to add
mouse support to older programs that do
not include it. There are drivers, for ex-
ample, that modify older versions of Lotus
1-2-3 to include mouse pull down menus.

Mice Alternatives

In addition to mice, there are a number
of other available input devices. A track-
ball, for instance, is a mechanical mouse
turned upside down, with the roller ball
facing up. Instead of rolling the mouse
around the desk, you roll the ball with your
fingertips or palm. Trackballs require mini-
mum desk space because they physically
remain in one position, and because you
don’t have to move your wrist or arm,
many users find trackballs less tiresome
then mice.

A puck is identical to a mouse except it
has crosshairs in front to indicate its exact
position. Itis used for tracing and drawing,
or where precise positioning is required.
You can also use a digitizer pen that gives
the feeling of drawing on paper. Both
devices require a digitizer tablet which has
afine grid of wires just beneath the surface.
The pointing device determines its posi-
tion electronically by sensing the coordi-
nates of the grid.

The WIZ

44

March 1991



The WIZ, manufactured by CalComp, is
a puck system that includes extensive driver
support for application programs. As shown
in Figure 3, the WIZ has crosshairs and
three rocker-type buttons. Because each
button has two positions, the puck can
generate six distinct states (Figure 4).

Figure 3

Figure 4

The WIZ can be used for drawing and
interacting with programs that work with
mice. But what makes the WIZ unique is a
collection of templates and drivers de-
signed for popular applications that are not
mouse-compatible, such as WordPerfect
5.0 and Lotus 1-2-3. Each template con-
tains a series of menus that include the
program’s major functions. You place the
template on the digitizer tablet, then ac-

FILE
= or X-COPY
DELETE RENAME
COMPARE
AND ATTUS +R
—
DiRECTORY ATTRIS +A
DIR/NAME ATTRIB -R
OIR/EXT ATTRIS A
ATTRIBUTE
DIR/DATE SHOW
Figure 5

cess a function by pointing to the item with
the crosshairs and clicking the puck. There
is even a template for DOS, so you can
display directories and manipulate files
without typing DOS commands, even from
within application programs. Figure 5 illus-
trates a small portion of the DOS template
showing common file operations.

The templates are also very handy for
Windows-based applications that already
have mouse support. Figure 6, for instances,
shows a portion of the Windows template
designed for use with the Write word proc-
essing program. It allows you to perform
functions with a single mouse-click that
might take several using Write’s own menus
and mouse buttons. The WIZ comes with
its own DOS and WINDOW's drivers. The
templates and application drivers are sold
separately.

Most templates also have a special macro

area. This includes several blank boxes for
which you can program your own func-
tions. The WIZ driver allows you to create
keyboard macros assigned to those but-
ton, so you create and run a custom series
of keystrokes with a single click.

The WIZ can also be configured for rela-
tive and absolute positioned. With relative
positioning the screen position is deter-
mined by the distance you move the puck.
You can lift up the puck and move it
elsewhere without changing the screen
position. This is the usual way most mice
operate.

Absolute positioning, on the other hand,
duplicates the X-Y coordinates on the pad
with those of the screen. To point to a
specific part of the screen, position the
pointer on the corresponding position on
the tablet. When the puck crosshairs are
pointing at the center of the pad, the
cursor will be at the center of the screen.

The system gets power directly from
your system. If you have a dedicated mouse
port, the WIZ tablet connects directly to
the port, and the puck connects to the
tablet. If you don’t have a mouse port, you
connect the system via the keyboard and
serial ports. The arrangement is shown in
Figure 7. The tablet plugs into the serial
port and attaches to the keyboard inter-
face using a Y-connector. The puck con-
nects directly into the tablet. (If your key-
board connects directly into your system,
as with the older Compaq portable com-
puters, you need to order a separate power
supply.)

The WIZ also has an optional pen. The
pen has a button on the side and a tip that
can be depressed against a hard surface.
These act as mouse buttons and can be
configured using the WIZ drivers.

For more information on the WIZ, con-
tact:

CalComp, Inc.

2411 W. La Palma Avenue
Anaheim, CA 928-1
800-458-5888

PARAGRPH
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Light Pens

Instead of simulating the face of the
screen on a pad or your desktop, light pens
allow you to work directly on the screen.
When you point to the screen, the light
pen senses the exact moment the moni-
tor’s scanning line passes under its photo-
detector. Because of the speed of the
vertical sweep rate, the pen appears to
react instantly, signaling the driver soft-
ware to perform some action based on
that coordinate position.

For example, suppose you point to a
menu item that is between character posi-
tions 5 and 10 on the screen’s 5th line. The
pen transmits a signal to the computer
when it senses the scanning line. The
computer calculates where the scan line
was at that time, and determines which
menu option was at that position.

Pen-Based Systems

Entirely different from traditional light
pens are the pen-based systems that are
currently being developed, and which are
the topic in many trade journals. Microsoft
is working on a Pen Windows system,
while Go Corporation is developing a DOS
alternative called Pen Point.

Both of these systems are being de-
signed to recognize some degree of hand-
written input. At one level, pen-based sys-
tems can recognize gestures and symbols.
A gesture might be drawing a circle around
a group of cells in a spreadsheet to select
the block; a symbol might include a check

To Keyboard
Connector
on Computer

Your Keyboard Cable

To Conneclor
on WIZ

Figure 7

mark or cross-out drawn in a selection box.
Imagine deleting a block of text from a
document by just crossing it out with a
stroke of the pen!

At a higher level, pen-based systems will
recognize block and cursive writing, as
well as punctuation characters and num-
bers. Instead of typing on a laptop key-
board to take notes at a meeting, a pen
user would write quietly as if using a tablet
and pencil.

Pen-based hardware and software are
now in the prototype stage, with manufac-
turers promising release sometime in 1991.
No matter what the final form, however,
pen based systems will never replace the
traditional keyboard for word processing
and other data entry functions. Their main
use will be for notebook-type systems,
quick data entry and selection tasks, or as
part of an overall graphical user interface.
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Minimum Effort
Hard Drive Backup

Backing up hard drive files on your IBM
or compatible can be an endless chore,
something you often fail to do until it’s too
late. The hard facts are that hard drives do
fail, new or old. If you don’t have some
backup plan, you will eventually get caught.
Think of the evolution you have gone
through as you constantly change your
AUTOEXEC.BAT and CONFIG.SYS files to
accomodate each new program you add
to your hard drive. Could you reconstruct
all those lines from memory? Doubtful.
Since | hate doing things a second time and
have a poor memory to boot (no pun), |
have developed a shortcut way to back up
all my root directory and key program files
on one floppy disk. Interested? Read on.

Home computer users generally cannot
afford nor justify the purchase of backup
hardware such as tape cartridge systems
or removable hard drives. The affordable
backup method is usually floppies and
perhaps a backup software package such
as Fastback Plus or Norton Backup. Using
most back up programs, it takes time figur-
ing out what needs to be backed up or you
back up everything including a lot of files
you have already backed up. The problem
with using back up programs is human
nature. We get lazy after a while and fail to
do the backups. Yes, | said WE. I've been
guilty too. Sure as computers are going to
become even faster, Murphy’s Law will
kick in and your hard drive will fail the day
before you were going to back up your
hard drive.

I have therefore developed a system of
backing up key hard drive files on a single
floppy and data or text files on other flop-
pies. Using my system, you will always
have at least 2 copies of every data and
configuration file. Backing up a hard drive
really consists of two separate tasks. The
first is backing up data or text files you
create with programs. The second is back-
ing up configuration files for both the
computer and its programs.

Computer & Program Configuration
File Backup

Configuration files consist of those for
your computer (AUTOEXEC.BAT, CON-
FIG.SYS and any BATCH files and special
drivers you use) and those for your pro-
grams. You can reinstall programs from
original floppy disks, but most have to be
configured for your computer hardware
and preferences. That can take as much
time as copying the program files. One
secret of my backup method is that each
software program such as WordPerfect,
Microsoft Word, Wordstar, Lotus 1-2-3,
Harvard Graphics, Lotus Freelance etc. has
either a setup (FILENAM.SET) or a config-
ure (FILENAME.CFG) file that holds the
setup information you established to per-
sonalize the program to your needs. These
files are usually small ASCII text files of 2K

Ron Siebers
9334 Wentlock Road
Woodbury, MN 55125-3420

or less. By copying only these files to a
floppy disk, you can back up the configu-
ration of all of your programs with little
effort or disk space. What about those
dozens or sometimes hundreds of other
program files? They are all on your original
program disks, waiting to be copied onto a
new hard drive if ever necessary. There is
no need to waste time and floppies making
more copies of these files.

Another secret is knowing which pro-
gram files to back up. | have listed in the
following table the files to back up for
commonly-used programs. These are the
programs | am familiar with. Other pro-
grams have similar files. You can usually
tell them by the more recent date than the
other program files. The date is changed to

Files to Back Up From Popular DOS Programs

WordPerfect WP{WP}.set Setup

WP{WP}US.SUP Supplemental Dictionary

*.WPM All macros

*.PRS Configured Printer Files (not ®.ALL files)
Microsoft Word MW.INI Setup

*.GLY Normal & special glossaries

* CMP Normal, user & file dictionaries

*.STY Styles & style glossary
Wordstar Prof. WS.EXE (Usa a separate disk) Setup in Main program file
Lotus 1-2-3 123.SET Setup file

123.CNF Configure file

123.0CF & LOTUS.LCF {ver 3.0} Configure Files
Allways (for 1-2-3) ALLWAYS.CNF Configure File
Harvard Graphics HG.CFG Configure file
Freelance Plus FL.DIR Setup file

GCIFL.CFG GCISD.EXE Configured Files

DV177771.DRV (All Similar-named Device Drivers)
Procomm Plus PCPLUS.DIR Directory file

PCPLUS.PRM Setup file
Norton Commander NC.MNU Menu file

NC.INI Initial Settings

TREEINFO.NCD Hard drive tree info

Figure 1
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the current computer date each time you
update the program setup or defaults. All
of these files may fit on a 360K floppy and
normally will fit on the newer 720K 3.5"
disks. The one exception is the older
Wordstar program versions which update
the WS.EXE file. This is a pretty large file.
You will note that | list a number of
WordPerfect and MS Word files to back
up. That is because these and most word
processors also have several dictionaries
including one you can add words to during
spell checking. You may also create many
style sheets while using the program. You
may also have a subdirectory full of macro
files you will want to backup periodically.
Some printer drivers contain port, baud
rate and font information that if backed up
can save time reinstalling the program.

Data and Text Backup

That takes care of your program and
computer configuration backup, butl have
other suggestions concerning backing up
data files. | always caution against saving
data only on hard drives because you will
lose it when the hard drive fails. If you have
a fast hard drive, you hate not using it for
data storage because itis so much faster to
load from and save to than floppies. Also,
programs that spool printing to the data
drive, like WordPerfect, take longer to
print from a floppy than from a hard drive.

A compromise is called for. The simplest
way to assure you won’t lose data and text
files is to save them to both hard drive and
floppy at the time of creation. This only
takes a few extra seconds for normal file

sizes and therefore doesn’t become a time
consuming chore you end up postponing.
It simpy takes a bit of discipline to save
each file twice at the time of creation or
update and you can never lose a data file
from crashing your hard drive. Backing up
is spread out over your computer use and
it doesn’t become a 30 minute chore you
tend to avoid. This way | always have a
backup on floppy, but | can load files faster
from the hard drive whenever | use them
again. Many programs like WordPerfect
and Lotus 1-2-3 make it easy to save a file
twice. You first save it to the default
drive\directory on your hard drive without
exiting and then rename the path to the
floppy drive and save again. Then you exit
the program. | suggest using at least one
floppy for each program you use. Major
projects may each need their own disk.

Another part of your backup plan should
be to have a bootable disk for use in case
of hard drive problems. | also make this my
configuration backup disk. Normally, this
must be a disk type for your A: floppy drive,
which is the only one the computer checks
forabootable disk before booting from the
hard drive (IBM standard). The only excep-
tion is the few clone brands (such as Ze-
nith) that have provisions to boot from
other drives. If your boot floppy is a high
density drive, certainly use a high density
?isk. It will give you more room for backup
iles.

Notice that | previously said that | back
up key files. What are key files? They are
certainly the AUTOEXEC.BAT and CON-
FIG.SYS files including any alternate ver-
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sions. Having backup copies of these files
should always be a top priority. The best
way to assure this is to always copy them
to your backup disk after making any
changes. You should always copy them
twice and rename one pair .HD since you
will have to alter the statements to drive A:
instead of C: in order to boot from the
floppy.

Other key files you should back up in-
clude any special device drivers called in
CONFIG.SYS or AUTOEXEC.BAT. This
would include any screen saver you may
use. Create the same directories on your
floppy that you have on your hard drive
and copy these files. Then your path state-
ment need only be changed from C: to A:
for the floppy versions of your commands.
Next, if you have created any batch files,
copy them into the same-named directory
on your floppy using the copy *.bat com-
mand. If you use a menu program such as
PC Tools, Norton Commander, Wonder-
Plus, Dtree, Xtree or whatever, save the
configuration and menu files for those
programs to avoid having to create them
over again. If you have room left, make a
DOS directory and copy the most neces-
sary DOS files (Format.com, Chkdsk.com,
Ansi.sys, Vdisk.sys, Emm.sys etc.).

Restoration

You won't get caught by a hard drive
failure if you follow this simple plan. You
will have all of your configured program in-
formation on one floppy that you can boot
from even while your hard drive is unus-
able. Once you have restored or replaced
your hard drive, you can easily restore all
your files. You won’t have the handy auto-
matic directory creation of backup soft-
ware, but thatis a smallinconvenience. My
hard drive procedure consists of three
steps after achieving a formatted new hard
drive.

1. Create the directories you had before.

2. Copy all the DOS files and menu pro-
gram files to the hard drive from your
original program floppies.

3. Copy AUTOEXEC.BAT, CONFIG.SYS,
all your batch files, all your device driv-
ersand your menu program files (if any)
from your back up disk and try a hard
drive boot.

4. Copy all your program files from origi-
nal program floppies.

5. Copy all your program configuration

" and set up files from your back up disk
into the appropriate directories.

6. Copy all your data and text files into the
appropriate directories.

This should put you right back where you
were before the hard drive failed. You will
not need to reconfigure your programs
nor recreate a custom program menu. It
will all be as before. The real beauty is, you
can do all this with minimum effort and
without purchasing any special hardware
or software.
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