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INTRODUCTION 

Welco11e to the world of COMPUTER GRAPHICS. The PLOTWARE-z• system 
consists of this manual, the software on the disks you received 
with your system, and your iaaqination. There are many ways to 
use the PLOTWARE-z•. You can draw cnarts and graphs of almost 
unlimited complexity. You can become artistic and draw complete 
pictures by using data from many sources. You can compose slides 
with the (optional) ornate fonts, by using everything fro• tex­
tbook quality letters and Old English letters to many special 
characters. You can also attach PLOTWARE-z• to your own pro9-
ra11s. 

If you are an experienced coaputer user, and wish at this time to 
begin drawing graphs you may •toAD up•, enter •cHAR~· on your 
console and get started. Re•e•ber to press the ESC button to get 
out of trouble or to get helpful hints. 

If you prefer to peruse this aanual before proceeding, we will 
begin with explanations of the construction of the PLOTWARE-z• 
MANUAL. 

A: INSTALLATION SECTION: 
This section explains the first steps of getting started, 
and custoaizing your syste• to a special graphics peripheral 
or a special system environaent. 

8: INTERPACB SECTION: 
There are many possibilities in approaching the use of 
PLOTWAR£-z•. This section tells aore about how you can use 
it and helps you choose the approach which will best suit 
your needs. You may find it beneficial to coae back to this 
section later, as you get aore proficient in the world of 
computer graphics. You will probably discover new, more 
effective ways to do what your graphics dispalys. 

C: MENU DRIVEN SECTION: 
This is the quickest way to display your data. You probably 
will find a chart here aaong the many charts available that 
will suit your own needs. It all starts with the DRAW 
command. 

0: •GRAPH IT.SECTION: 
This is a question and answer method of making charts. If 
you like to ·PILL IN THI BLANKs•, use GRAPHIT. GRAPHIT 
contains a data editor and tutorial hints which are built 
into •ost of the major GRAPHIT functions. It all starts 
with the GRAPHIT command in the CHART pro9~aa. 

E: EXPANDING ~H! MENU: 
iou will eventually want to expand the aenu of th• menu­
driven approach if you use aenus extensively. This lets you 
build specialized graphs, in whatever complexity you desire, 
and retain the easy approach to the PLO·r'WARE-z• system which 
is inherent in this MENU-DRIVEN portion. Make this the key 
to your very own special graphics system. 
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F: COMMAND FILE SEC'fION: 
This section acquaints you with COMMAND FILES, the heart of 
the PLOTWAR£-z• syste•. It talks of how they wock, and shows 
how to build them. 

G: COMPILER LIBRARY SECTION: 
This is a •must• for any person who wishes to attach the 
system directly to their program. If you are just beginning 
in computers, avoid this section until you become faailiar 
with one of the traditional compiler languages. 

ff: DEVICE SPECIFICA'rION SECTION: 
If you need to attach a new plotting device (plotter, word 
processing printer, CRT, camera, etc.), or if you wish to 
modify the way the built-in software handles, all of these 
types of devices (progra••ers often refer to this as •dri­
vers• or •handlers•) use this section. It is also a good 
way to just •fiddle around• with the inner-most workings of 
PLOTWAR£-z•. This section includes an example of how to 
build a new device into the software. This section should 
probably be avoided if you are just beginning in computers. 

I: DEFERRED DEVICE SECTION: 
This section is similar to the DEVICE SPECIFICATION SECTION, 
except that it is strictly for •deferred devices• like dot 
•atrix printers. Here the plot aust be prepared for drawing 
with just one trip through the printer, no matter: how com­
plex your drawing has been. This is often referred to as a 
•vector to raster scan conversion•. It is the secret to 
attaching this type of device to the system. It includes 
the source code and exa•ples you will need to make this type 
of addition. 

J: OPERATION SECTION: 
This is the nitty-gritty inforaation about how PLOTWARE-z• 
works, operationally. This section includes details about 
disk files, overlay files, and the like. Although this may 
bore you, remember that computers aust be properly groomed, 
and the necessary details for this grooming are usually 
found by understanding the relationship between the software 
and your own particular computer system. As with any sof­
tware package, PLOTWARE-z• may appear to eait c~rtain errors 
which are undefined in this •anual. This is because some 
simple rule of the co•puter has been violated and the error 
is actually being displayed by soae •support software• such 
as the operation ayate• of your machine. A good example 
woula be found it you tried to store your data on a disk 
which waa write protected. Each computer ayatea usually has 
a unique way to show ~rrors of this nature. Your knowledge 
of this section combined with your knowledge of your own 
unique system and the knowledge of the data you wish to 
display, will lead to the answer for these •undocumented 
proble111s•. 
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K: TECHNICAL REFEReNCE SECTION: 
This is a detailed description of each module of PLOTWARE­
z•. This section is soaetlmes referred to as the SYNTAX 
DESCIPTION of the syste•. It explains the •grammar rules• 
for all of the modules available in the co••and files or in 
the compiler library. This section is a must for the prog­
rammer making new coaaand files or writing a new program 
which will access the coapiler library. It might also be 
referred to by main-fraae programmers as a •progra•mer's 
reference•. 

L: INSTALLATIOM DEPENDENT SECTION: 
By now, it should be apparent that the author of PLOTWARE-z• 
made this unique graphics program easy to modify and simple 
to expand. As you build the system into the package that 
suits you, take special care to place all of the listings 
that come from INSTALL or the other sections into this 
section. It should hold the directory content listing 
of your •work disks•, including all items pertaining to your 
own customized system. This is YOUR section. It is in your 
best interest to keep it up to date. 

--1 
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INSTALLATION SECTION 

PLOTVARE-z is designed to be a universal tool to draw on all eraphics devices that may be attached to the micro-computer. It ts not directed specifically at the scientist or engineer or at the financial planner or computer programmer. Hence, it has many different ways to meet the needs of each group of users. Because of this variety of uses, it is suggested that you do these two things before going into the actual installation and usage of your software. 

1. Install )'Our graphics hardware and verify that it works. Host dev1ces have simple check-out software with them. 

2. Select the •anner in which you will use this package. You may, of course, use all of it to its maximum capacity, as any single part does not exclude the use of any other part. Usually, one will use one approach in preference to others. This will make the system requirements somewhat less when he makes up his "work disks" since the parts not used may be omitted. 

First, before proceeding any further, be sure to archive your ay•te• disks. NEVER USE THE ORIGINAL DISKS AS VORl DISlSI Besides the possibility of Murphy's law showin' up and ruining your only copy of the software, ENERCOHP requires that you return the original, un•odified disks when periodic updates are distributed. 
If your dealer baa already installed this package into your own particular ayate•, skip this next part and go directly to the INTEi.FACE SECTION. 

INSTALLING IOOR HARDWARE 

(This part presents installation requirements) 

First consider some basic facts. These are pertinent to all systems. 

1. A certain amount of hardware and software knowledge is essential : how your operating syste• works, how each hardware device is attached, hov the corresponding opera­ting ayate• "connection" is •ade via software. REMEMBER -NO SOFTWARE, NOT EVEN PLOTWARE-z , WILL OPERATE ON AN IMPROPERLY INSTALLED SYSTEM. 

2. You must have at least ORE GRAPHICS DEVICE in order to use 
PLOTWARE- z • 

3. You ••1 install as •any graphics devices as you like. There is no practical limit other than any limit fOur hardware may impose on you. The actual limit is devtces PLOTWARE-z will consider is about-64,000 - attached at any one time. 

REV I SI ON 1 • 4 ••••••••••.•.••••••••••.••••••••••••••••••••• ( 6-8 3 ) 
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4. DEVICES are grouped into two categories: DEFERRED DEVICES 
and RRAL-TIME DEVICES. 

5. DBP£RR8D DBVICBS include all hardware which must print oc 
display all of the picture in one step as the media (such 
as paper in a printer) is passed in one direction only. 
This 11eans that the picture is drawn in •passes• by some device such as a pc int head of scanning electron bea11 in a 
regular pattern fro• eight to left or left to right as the 11edia is passed fro• top to bottom. In no case will the media be •backed up• to aake aore impressions on it. These devices ace typically called •raster scan devices• and 
include dot aatcix printers, certain graphics camera de­vices, and the like. 

6. REAL-TINB DBVICBS actually draw tbe picture!' as it is 
presented. That means they seem to actually draw a line, 
by some means peculiar to them, and tnerefoce have the f reedo• of moving in any direction on the •page• or media used to display the picture. These include: GRAPHICS CR'rs, 
PEN PLOTTERS, WORD PROCESSING PRifHERS, V£CTOR FILM CAMERAS, RASTER SCAN CAMERAS with accessible raster pages or •s•art controllers•, and DISK FILE INTERMEDIATE 
STORAGE. 

7. All devices used are associated with a device TYPB. The aore popular TYPES ace installed in PLOTWARE-z• as you receive it. You may choose to install these in a way that ia •ore convenient to you. As you eliainate devices that don't pertain to your systea, you also make the disk space 
requirements saallec. 

8. Device TYPB 0,1,2, and l ace reserved for OBFBllRBD DBVICBS 
which •eans, of course that you may have a maximum of four of these types of devices at any given tiae. It also meansthat you •ay have four ••odes• of operation of any one device at any given ti•e instead of four devices. This usually is used to define density of pictures as you 
display them. For instance, TYPE 0 is •super dense• mode foe the OKIDATA 84 printer and T~P! l is •LeAST DENSE. (hence fastest) mode foe that printer. 

9. TYPB 4 and all higher nuabers up to about 64000 are re­served foe RIAL-TIN& devices. The EHERCOMP COMPAtU' sug­gests that you use the following convention. 

TYP8 4 
TYPB 5 
TYPI 6 

Your pen plotter. 
Your graphics CRT. 
Your auxiliary plotter, usu4lly a 
word proceeaing printer 

DBVIC& •Typg• NAY BB SEL£CT80 BY YOU wb~n you exercise the progr a• INSTALL. 

RE\IISIOH l. 4 ••••••••••••••••••••••••••••••••••••••••••••• ( 6-83) 
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DEVICE SP~CIFICS 

(This part presents specific requirements for device types) 

Here are some specific device requirements that will assist you 
in determining the suitability of a device foe graphics work. In 
general, if the device does not meet these cequicements, the 
device is not a graphics device. In particular, that device will 
not work with PLOTWARB-z•. This also specifies any specific 
requirements for devices to be used. 

1. DEFERRED DEVICES - Dot matrix printers must be assiqned to 
the •PRINTER• device of your computer if they are to use 
the standard software without modification or further 
installation. This is usually referred to as the •cP/M 
LIST DEVICE• in CP/M or as LPTl in MSDOS or PCDOS. It can, 
of course, be any other possible device if your system can 
loqically assiqn it to the •PRINTER• via some •10 B~Tg• 
capability such as STAT in CP/M or MODE in MS DOS or PCDOS. 

In multi-processing systems such as MP/M, the printers 
should be specifically specified via the appropriate 
statement before beginning your graphics session. 

2. DBPERRBD DBVIC&S - Dot matrix printers must be one of the 
available devices supported if no additional programming 
is done. A partial list is shown here: 

AN AD EX 
CI TOH 
DATASOUTH DS180 
EPSON with GRAFTRAX 
OKI DATA 
NEC 
S'fAR GEMINI 

RU~ INSTALL TO IMSBRT TUB PROPER PRIMTBR TYPB PRIOR TO 
USING A DEFERRED DEVICB. 

The software includes the NAME of the device as part of 
its necessary install sequence. Be sure that you know the 
brand name of your device prior to installation. 

l. DIFIRRID DIVlCBS - Dot •atrix printers and similar devices 
not apeclflcally supported 11uat be included in your syate11 
by installing a special •replace•ent subroutine• aa an 
ASSBKBLY language code aodule. Thia is a very simple 
procedure (for people familiar with ASSEMBLY lan9ua9e of 
their machine) as the skeleton code is included on your 
disk software. The devices must have the following 
characteristics to be installed via this •ethod: 

a. They must be •dot addressible• .by placing one or more 
•dots• evenly spaced across the path of the carriage, 
and be able to do this by •a~ipulating fcom one to 

REVISION 1.4 ••••••••••••••••••••.••••••••••••••••.••••••• (6-83) 
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eight of the •print head wires• or •dot driving de­
vices• to do this. Multiple passes, wherein a second 
row of dots are laid in between the f icst row of dots 
•ay be made to generate super-dense graphics pictures. 
This is sometiaes called •interlaced• operation. It 
prints the even dots on one pass of the print head, 
then pc ints the odd dots on the second. pass. This 
allows the printer to overlap the dots and produce a 
very smooth line. 

b. The device aust have a consistent •dot density• both in 
the vertical and horizontal directions. These densities 
need not be identical. 

c. The device must be able to perfora a •graphic carriage 
return and line feed• or soae siailar sequence that 
will serve to begin an new uniform entry of •dots• on 
the next segment of the page or media. 

4. RBAL TIMB devices aust be connected to your computer as 
one of the standard operating systea peripherals unless 
you install them specially with the INSTALL program, for 
specific IO port addresses, or by modification of the 
plotter source code in PLOTSPEC.SRC. 

5. Soae devices may be connected only to a few of the 
available devices. Po~ instance, the screen of the 
TELEVIDEO 1603 or 803 must only be connected to the 
DISPLAY CONSOLE. Such restc ictions are dependent on your 
own unique hardware, of course. 

6. Each device supported aust have the following 
characteristics in order to be •custom installed• by you. 

a. It aust be able to draw a line (vector drawing) or be 
able to •turn on• a dot within its matrix on command. 

b. The grid on which the dots are located or on which the 
lines are drawn aust be consistent in both the X and Y 
directions. The x and Y aay be different in measure. 
This means that a consistent •steps per inch• or •dots 
per inch• must be available for the device. 

c. RBAL-TIME device extensions in addition to the ones 
required above aay be included by using the NEWPEN 
statement. These usually include such extensions as 
COC.OR, LINE s·nc.e of ten spec if ied in the COR8 GRAPHIC 
standards, and special FILL with PATTSRH commands and 
si11ilar commands. 

INSTALLATIOtl PILES 

(This part describes disk files that are used by installation 
pco9raa : IHSTALL) 

REVISIOH 1.4 ••••••••••••••••••••••••••••••••••••••••••••• (6-83) 
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Now that you have patiently read through all of the ground rules, 
you can proceed into the installation procedure foe your work 
disks. 

If you can get all of PLO'l'WARE-z• onto your work disk, do so. ~ou 
can reaove the excess later. 

If not, place these files onto your first work disk: 

INSTALL.COM 
INS'tALLl.OVR 
INSTALL2.0VR 
rns·rALLJ .OVR 
1NSTALL4 .OVR 

Then you may enter INSTALL as a CP/M co1111tand. 

If even these will not fit on your disk, include INSTALL.COM on a 
separate disk, assign the .OVR files to your default disk, and 
initiate INSTALL from the separate disk (for example 
B:INSTALL). 

After the INSTALL coa•and is issued to CP/M, the program will 
talk you through the rest of the procedure. So•e miscellaneous 
details of this pro9ra• follow: 

a. The COSTOMIIB procedure lets you select specif le devices. 

b. The PLO'rCOMP procedure compiles the results of •a•. 

c. •a• auat be followed by •b• to coapletely custoaize your 
devices. This is by design, as it allows you to modify 
the file •eLOTSPEC.DAT• between the two steps if you 
desire to enhance the operation of any of the devices foe 
your own particular reasons. 

d. The MODIFY pcograa allows you tbe ability to directly 
aodify paraaeters within the systea. It is usually not 
required in •ost installations, but is included to allow 
the user to avoid such clumsy software as the DD~ package. 

IMSTA.LLATIOll DBTAILS 

(This part explains •difficult• errors and describes operating 
details of the INSTALL procedure) 

Skip tbia unless you ace cucioua about the wockings of tbe 
install procedure. Read it if you have probleas. 

Normally the INSTALL proqra• will ask you questions, install the 
syste•, give you specific information, give you specific· direc-
tions, then terminate. • 

Certain errors may occur, hovever. Usually"these ace self explan­
atory, however, such as : 

REVISIOfll l.4 •••••••••••••••••••••..•••••••••••••••••••••• (6-83) ' 
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•1NSTALLl.OVR not on the disk.• 

Other errors may occur that are not explained here, such as 

·Boos ERROR ON A:R/o• 

which means to the experienced computer user: •iou PROBABLY 
CHANGEO DISKS DURING THIS PROCEss·. 

These are operational errors and must be resolved by you, since 
they pertain to your own computer system and all possible 
computer syste•s can not be covered in this manual. 

Here are a few possibilities that you should consider: 

You did something wrong, just start over, and try again. 

You had insufficient disk space. You need 5 to 10 K of space on 
the •default disk• to run INSTALL. 

There were improper files on disk. Follow the directions, and re­
do the procedure. 

There was a •write protect• device on the disk. Correct this and 
ce-do the procedure. 

The priaary purposes of IMSTALL are as follows: 

1. The generation of a disk file called PLOTSPEC.DAT which is 
the •brains• behind the operation of PLOTWARE-z• on your 
own particular systea. You MUST have this file present 
whenever PLOTWAR&-z• is used. It will be very small unless 
you have aany plotter devices installed in your system. 

2. The generation of the optiaal disk configuration for your 
own coaputer systea. This will allow the most efficient 
operation of the package on your systea. 

3. Infor• you of any •1aat ainute• operation note•. Any 
hints, any •anual changes, or any explanation of vague 
areas in the documentation (which ex11t in all ay1tems, of 
course) will be found here. When users call in hints, oc 
ideas, or when new devices are implemented in special 
ways, these notes will be included in the INSTALL pro9ram 
so that you may have the very latest information on your 
syste• when it arrives. 

When PLOTSP£C.DAT is built, several things go into it: 

a. A concise description of your deferred devices. 

b. A complete description of youc REAL-TIME devices. 

REVISION 1.4 ••••••••••••••••••••••••••••••••••••••••••••• (6-83) 
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c. A "snapshot" of your computer system (memory size, etc.) 
as needed for efficient operation of overlays, etc. 

NEVER MODIFY THE FILE PLOTSPEC.DAT -- it could result in system 
failure. ALWAYS modify only those parameters needed to build 
this file (in PLOTSPEC.SRC or by INSTALL, for instance). 

INSTALL builds this file from several sources: 

1. Your responses to the INSTALL questions. 

2. The file PLOTSPEC.SRC used to describe real-time devices. 
This file is specifically made available to the user in 
or de r to a 11 ow h i • the f reed om o f mod i f y i n g cur rent 
devices or installing new devices in whatever manner he 
chooses. This is sometimes calles "device drivers" or 
"device handlers" by main-frame and minicomputer 
programmers. Remember to incorporate any desired chan~es 
into this file prior to using the "PLOTCOHPPROCEDURE in 
INSTALL, if you wish to make changes. 

3. The file which handles your dot matrix printer(s). These 
go by different names and may be modified if you have 
special dot-matrix printer requirements. This information 
in PLOTSPEC.DAT includes routine information items such as 

a. Type of interface. 

b. Dots-per-inch in both directions. 

c. The kinds of "resolution density" available - if your 
printer has this feature. 

INSTALLING THE FILE PLOTSPEC.DAT ON YOUR WORKING DISKS 

(This describes, in summary, the building of the file onto a 
working disk) · 

These are the nor•al steps used to modify the file PLOTSP!C.DAT 
and i•plement the changes. 

The proce11 for REAL-TIME devices: 

1. Rua INSTALL and select the "CUSTOMIZE ••• " option in order 
to obtain the file PLOTSPEC.SRC. You must have the file 
INSTALLl.OVR on your default disk when this is done. 

2. If you wish to enhance the standard devices in any way, or 
if you must do special things to implement your.device, 
use your favorite text editor or word processing program 
to •odify PLOTSPEC.SRC. BEWARE Ot: "HIGH-BIT" errors. Do 
not use a text editor that sets the "high bit" (bit 7) of 
the ASCII data. Host processors find that this means 
something very special - it ignores· any item with this bit 
set. A common mistake is found when WORDSTAR is used in 

REVISION 1.4 ............................................. (6-83) 
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the •o• or document mode instead of the •N• oc non-docu­
aent aode to modify tnis file. 

]. Run UISTALL and specify the •pLQTCOMP PROCEDURE· to 
pcocess the file PLOTSP£C.SRC and coapile it into 
PLOTSP£C.DAT. You will have a chance to get a listing of 
the code, if desired. 

4. Copy the new file PLOTSPBC.DAT onto the working disk. 
This is the only information that you need on that disk 
f coa this installation process. 

5. Stace the PLOTSPEC.SRC file in your archives and include 
the PLOTSPBC.SRC listing in the •tNSTALLATIOM D8PBNOENT• 
section of this manual. 

The process for deferred devices: 

1. Use INSTALL to install the desired dot matrix printer 
device. If the device is in the standard software, this 
step is sufficient to install it. 

2. Your file PRINTKAP.COK aust be on the working disk. This 
file can be aodif ied in the areas specified as available 
to you for aodif ication. After modification, place the 
new PRU1TMAP.COM onto your working disk. 

3. If the dots-per-inch specification has changed during this 
process, you aust re-run the INSTALL program to re-specify 
the dots-per-inch specifications to the system. 

4. If you have changed printers, you must re-run INSTALL to 
obtain the proper printer environment. 

Now you can aake any necessary changes in your work disk as 
dicected by IHSTALL. The only files affected by this procedure 
ace PLOTSPEC.DAT, CHAR·r .COM, and PRINTMAP.COK. . 

CHECKING OUT TBS IMSTALLATIOM: 

(This part describes a simple way to verify that your hardware 
works in the proper fashion. It is used after •custom 
installations• aa well as after standard menu selection 
installations.) 

For PLOTWAR&-z• packages: 

Verify installation by performing the following steps: 

roo BffTBR 

PLOTS TYPI n 

THB COMPUTER RBSPONDS 

COMMAND: 

R£VISIOtf 1.4 ••••••••••••••••••••••••••••••••••••••••••••• (6-d)) 
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(use your own value for n) 

PLOT 3 6 2 3 0 2 0 0 2 END 

EXIT 

COflMAHD: 

COIUtAND: 

At this time, if a real time 
device was selected, a right 
triangle should have been drawn, 
witn a three inch leg and a six 
inch leg. If you used a device 
that shared the computer console 
with you (like an APPLE II screen) 
some conflict may have been 
encountered with the graphic 
screen activity versus the text 
activity. 

At this ti•e the program will terminate. If you used a deferred 
device, the right triangle will be drawn before the pcogra• 
tecainates. 

ror OSBR PROGRAMS (all other syate .. - not PLOTNA.RB-z•) 

Run the program GRAFTEST. It will pro•pt you to answer the TYPE 
question, then it will allow you to run the same •triangle test• 
as well as a simple test of the character generator· and a few 
other things. 

MIO IP IT DOESN'T WOR!t? Try these re•edies: 

l. You may have a hardware error or an improperly installed 
device. Corre ct this. 

2. 1ou may have incorrectly installed the software. Be sure 
there are no missing disk f ilea. Correct any errors. 

l. Perfoca the te•t untll lt worka. 

If' THE TRIANGLE: IS DISTORTED: The legs lllay not measure 3 inches 
by 6 inches. If so, continue: 

l. For REAL-TIME devices: Often one uses a different size 
device. Poe example, on a CRT oc graphics card, one may 
install a variety of monitors, any of which may have a 
different •ASPECT RATto• than another. You may also have 
a plotter with METRIC stepping motors instead of INCH 
stepping motors. Your plotter may have a switch that 
allows you to choose different step sizes. There is a 
siaple solution to this in the ~ile P!A>"rSPEC.SRC. Ref er to 
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the DEVICE SPECIFICATION SECTION foe information on the 
•MECHANICAL• specification of this file. A standard prac­
tice in ENgRCOMP has been to •size• the CRT screen to a 10 
inch height in order to allow a compatibility with most 
hard-copy devices. This obviously makes the triangle smal­
ler, but is usually acceptaole to those who want this 
coapatibility. A side effect of this is that it usually 
makes the screen appear to be 12 or 13 inches •wide". 

2. DEFERRED DEVICES. Surprisingly enough, ENERCOMP has found 
that some dot-matrix printers will vary in the step size, 
or •dots per inch• between supposedly similar aodels. This 
is usually only in the dots-per-inch across the page. It 
usually results froa a different •micro-code• program in 
the printer, and can be explained by the manufacturer's 
revised program. The quickest way to fix this is to 
measure the triangle and fora the ratio needed to correct 
the error. For exaaple, if the 6 inch leg measured 5 
inches when drawn, the ratio would be 6/5. Now run INSTALL 
again. When you choose the printer type, enter a "dots­
per-inch in the Y direction• (which is across the page) 
that is 6/5 of the value previously entered. 

If the~triangle is distorted (just has lines not connected 
or not straight), you may have one of the following 
deferred device problems: 

1. A HARDWARE PROBLEM. Usually a handshake problem. This 
occurs most frequently with older EPSOM printers with 
GRAF1'RAX software wnich had •bugs" in it. 

2. You are not sending enough bits to the device. On EPSON 
and STAa GEMINI and similar printers, you must send all 8 
bits of the byte in order to correctly make the graph. 
There is a switch on most interfaces that allows the 
•eighth bit to be grounded•. This switch will create 
problems in graphics mode, if set. 

For real-tiae devices: 

l. You •ay have made an error while •customizing the system". 
Correct it. 

2. You aay need to specify a different •step size•. Do so. 
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lHTERFACE SECTION 

rriere are several a1fferent ways to use PLufwARt:-z. £.:ich way is 
~al led dn •interface metnod•. ~acn method described nere 1s 
directeo at a spec1f 1c approacn to using PLOTWARE-z. 

APPROACH lNTERYAC~ METHOD 

1. Co•puter asks questions. 
User answers questions. 

2. Co•puter shows •screen•. 
Usec •tills in the blanks•. 

3. User prepares coaaands into 
disk file. Coaputec reads 
·coMMAHO ,ILE• as a •pro9raa•. 

4. User writes traditional •prograa•. 
•co"PlLEs· it and.LINKS. it with 

. ·coMMAND Fl L£9 

PLOTWARE-z library. •coMPIL£R LIBRARY. 

~ach of these interface methods will be described separately. 
U s e t r1 i s s e c t i o n to bu i l d a bas i c f a m i l 1 a r i t y w i t h each w a y and 
to necome fa•iliar with the basic computer operating details of 
eacn. 

DRAW: 

'raw is the easiest way to qet started with PLOTWAR~-z. It as~s 
.uest1ons, then produces qrapns and charts fro• your answers. 

-rne "standard graphs• are all ouilt into the syste• when it is 
<Jel1vcrcd. However, if you wish to add to these •menus•, lt is 
very easy to do so. A basic understanding of the COMMAND flLES 
is required and some means by wnicn to [e-arrange the menus 15 
necessary. This re-arran9e~ent may be done with any text editO[ 
such as ~ORDSTAR. Completely new menus may be included and 
ex1st1nq menus may be custo•1zed spec1f ically for your needs. 

Examples of usinq this approach are found in the •MENU DRIVEN 
SECT10N (C)•. Explanation of the process of buildinq new menus 
and moaifyinq existing ones is found in the ·~xPANDJNG THE M~NU 
St::CTlON {£)•. 

GRAPH IT: 

'fh1s program is meant to build •generic plots• and to prepare a 
command file in order to allow further enhancements of the enact. 
In aaaition to this, qraphit contains a handy data editor wt\lch 
allows one to edit tnc data from a variety of sou,ces into the 
necessary disk tile format. Tne format of this approach is to 
EJCest-nt screens for •tillinq 1n the blanw.s•, and to produce the 
necessary command fl lC'S to generate charts basecs on these 
screens. All ml: nus ti ave explanations about the 1 c f unct1on. ~11 
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menus which produce graphs or charts include a pictorial repre­
sentation of the final graph toqether with all available options. 
This do~s not r~quir" a graphics scr~en to function. EKamplr•!; of 
this approach are included in the •GRAPHl'f St::C'flON (l.))". 

COMMAND ,IL! 

All PLOTWARE-z operations except the compiler library begin or 
end in this section. It is the most important teature of 
PLOTWARE-z from an operational viewpoint. All other interface 
methods (except the compiler library) generate the COMMAND FILE 
language that is discussed here. All other processes also leave 
this language available to you in a source file format so that 
you iaay 111odify or enhance it in any way you choose. This al lows 
you the total flexibililty of dynamically altering the files to 
give your results •that custo• look•. The process consists of 
generating a "COMMAND FILE" by using a text editiny program or 
some other program and then al lowing the prograra "Cllf\RT•.coM" to 
process this file and yield the requested chart. rhe command 
file consists of a kind of •1an9uage" with simple, i:;nglish-like 
verbs vhich have modifiers to further explain the command. A 
complete explanation of this language is found in the •TECHN lCAl. 
REFERENCE SECTlON (K)• as well as examples for using command 
files. 

· This appcoach can also be used by programs written in BA~CC or 
other interpretive languages and compiled programs. The process 
consists of building the co••and file fro• the progcam and 
building any data files which the command file may reference. 
(The data •ay be included in the command tlle if desir'?d, 
however). The progra11 then •chains• to the "CHAR'r.coM• program 
which processes the command file. The CHAR·r sequence may then 
c es tart the or iqi na 1 program, if so desired. 'fhere is an example 
of this approach later in this section showing a partial 
derivative and directional derivative function described in a 3-D 
manner through PLOTWARE-z. 

'rhis entice •chaininq• process cevolves around a base file called 
•pLQTWARE.OVR• and if the user has files named by this name or it 
the file resides on some disk i•properly, very strange things may 
occur. These can be corrected by removing any file by the nam'! 
•PLOTWARE.OVR• which is on the default disk. This tile is built 
when needed and erased later in normal operations. 

When the user generate& •pLOTWARE.OvR• to control chaining BACK 
t o h i s o r i g i n a 1 p r o g r a • a f t e r P Ltl'r w A RE - z p r o c e s s e s h i s ( g e n e r -
ated) files, the user needs only to generate a file with at least 
one record in it. ·rhe ficst byte of this record is a binary 
designation of the disk on which his program resides (0 •default 
disk, l• •A•, etc.) and positions 2-12 define the pcogram name 
which is to be restarted. The remainder of the file should be 
used to house any co•mon data necessary to•his program. rhe 
PLOTWARE-z system will leave this data intact. The command file 
should be naiwed COMMON.CHO and the tile PLOT.rlARt:.OVR should be 
erased after the original progra• regains control of the system. 
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Another feature of this language is its ability to automatically 
•RESTART• af tec some catastrophic (to the coaputer system) event. 
If the computer experiences a power failure during the PLOTwARE-z 
process, the user needs only to restart the phase program (such 
as CHART or PRINTMAP) that was last active. The entice process 
will then continue as though nothing occurred. This is an 
effective way to run the lengthy processes soaetimes necessary an 
retain a level of system confidence. 

This feature uses tne file PLOTWARE.OVR and if the (interrupted) 
process is NOT to be restarted, this file must be manually 
removed to avoid the automatic restart of the LAST PLOTWARE-z 
process whenever a PLOTWARE-z phase again executes in the 
machine. This is especially true if logic or data errors (such as 
feeding negative numbers to a LOG-LOG chart) result in a fatal 
error in a PL01'WARE-z phase program. The error occurs and leaves 
the restart file intact so that you can correct the logic or data 
error (remove the negative numbers in the above example, for 
example) and then restart the process without the necessity foe 
all of the preliminary •set-up• exercises. 

All of the COMMAND FILES used to illustrate the TECHNICAL 
RBFEH£NCE SECTION (E) are listed to allow you to see how each 
works. These ace at the end of that section. 

COMPILER LIBRARY 

This method allows the prograaaer to directly attach PLOTWARE-z 
to nis prograa. This is noraally done by the process of 
•LINKING• his program to the necessary pieces of the compiler 
library. Thisprocess is nor•ally explained in the appropriate 
compiler aanual, but will be covered here by example. 

The graphic process usually begins by the statement: 

CALL PLOTS (A,8,ITYPE) 

and ends by the statement: 

CALL PLOT (0., O., 999) 

which terminates that graphics program normally. 

The syntax associated with the calls is found in the.TECHNICAL 
REFt;RENCE SECTIO~ (K)•. 

~he library makes external calls for arithaetic subroutines. 
This allows the programmer to include comaon subroutines for his 
programs as well as PLOTWAR£-z and to take advantage of any 
special hardware he might have available. Input/output subrou­
tines used by PLOTWARE-z are included and external routines are 
not needed. 
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EXAMPLE : BASIC AND PLOTWARE-1 

This exa•ple shows the use of a liASIC program written in 
interpretive HlCHOSOFT ba~ic u!ing PLOTWAH~-z a! an auxiliary 
program. The program generate! a j-0 data file and then generates 
the command file to draw the picture. 

1 IPENc]:GOSUB 2000 
3 XHAXc-9999:YHAXc-9999:ZHAXc-9999:XHINc9999:YM1Na9999:ZHlHc9999 
5 YISc-8:XISc8:YIS2c8:XlS2c-9:NEWc(YIS2-YlS)/(XIS2-XlS) 
10 FOR Xslq TO -18 STEP -l:FLAGcO 
20 REH YNEWcYlS+(X-XlS)•NEW 
30 HEH FOR YcYNEW TO 17 STEP .5 
31 FOR Yc-13 TO 17 STEP .5 
40 GOSUB 1000 
50 PRINTl1,X;Y;Z;IPEN 
52 IF X<XHIN THEN XHINcX 
53 IF X>XHAX THEN XHAXaX 
54 IF Y<YMIN THEN YHIHcY 
55 IF Y>YHAX THEN YHAXaY 
56 IF Z<ZHIN THEN ZHINaZ 
57 IF Z>ZHAX THEN ZHAXcZ 
58 IPENa2 
60 NEXT Y 
62 PRINT X 
65 IPENaJ:NEXT X 
66 PRINTll,DtlN;YHIN;ZHIN;" 3":PRINTl1,XHAX;YHAX;ZMAX;• 3•:CLOSE 11 
67 PRINT XHIN;YHIN;ZHIN;XHAX;YHAX;YHAX 
68 PRINT 12,•EXlT":CLOSE 12 
69 IF NA1$c"C0HHON.CHO• THEN GOTO 3000:REH IF MAHEU "COMMON.CHO" THEN CHAlf 
70 STOP 
1000 WXcJ•EXP(-.t•((Y+10)A2)-.02*((X+10).2)) 
1010 KXa4•EXP(-.1•((X+10)A2)-.J1((Y-6)A2)) 
1020 SXcJ•EXP(-.l•((Y+8)A2)-.021((X-10)A2)) 
1030 UXc-6•EXP(-.09*(X-5)A2-.09*(Y-7)A2) 
1040 ZcUX+RX+WX+SX 
1050 RETURN 
2000 INPUT "INPUT COMMAND FILE NAME ('name•.CHD)";NA1$ 
2005 NA1$cNA1$+•.CH0" 
2010 INPUT •INPUT DATA FILE NAME ('name•.OAT)";NA$ 
2011 QcCHR$(34) 
2015 NA$cNA$+".l>AT• 
2020 INPUT"lNPUT PLOT DEVICE (NUMBER)";PU 
2022 OPEN"0",11,NA$:0PEN "0",12,NA1$ 
2025 PRINT 12,"PLOTS TYPE ";PO 
2030 PRINT 12,"PLOT 6 5 -3 END" 
2035 PRINT 12,"FACTOK .5• 
2040 PRINT 12,"ZPER~X 80 22.9183 71.6198 25 0" 
20Q5 PRINT 12,"FONT ROHAN• 
2050 PRINT 12,"fONTFQ l 1.2" 
2055 PRINT 12,"FONTFQ 2 0" 
2060 PRINT 12,"fONTFQ 3 0" 
2065 PHINT 12,"FONTFQ 4 1" 
2070 PHINT 12,"fONTFQ 5 0" 
2075 PHINT 12,"FOHTF~ 6 0" 
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2080 PHINT 12,"SHBOLC 2].5 5 2.8 1 ENEHCOHP 1 90 99" 
2085 PHINT 12,"PLOT (-1 0 0 0)";Q;NA$;Q 
2100 RHURN 
3000 lcqoooo1:REH ~EGIN CHAINING PHOGRAH AT qoooo 
3010 FOR J•l TO 61 
3020 READ K:POKE l,K:I.I+l:NEXT J 
3030 fOH J.t TO 24 
3040 POKE l,O:lcl+l:NEXT J 
3050 DEF USkOc400001 
3060 AcUSRO(A) 
3070 DATA 17,113,156,14,15,213,205,5,0,209,254,255,202,0,0,33,0,1 
3080 DATA 235,21],229,14,26,205,5,0,225,209,1,l28,0,235,9,229,213 
3090 DATA 14,20,205,5,0,209,225,183,194,0,1,195,82,156,0,67,72,65 
3100 DATA 82,84,32,32,32,67,79,77 

EXAMPLE - COMPILER LIBKAll 

This program illustrate~ the use of the COMPILER library. It is 
written in fOHTHAN with Microsoft's FSO compiler. 

LOGICAL L(255) 
CALL MAINR 

C- THIS HUST ALWAYS HAVE "ROOM" AT THE LOWER PAKT OF HEHORY FOR 
C- THE TRANSIENT REAL-TIME DEVICE ROUTINES WHICH BEGIN AT 145H 

t:Nl> 
SUBROUTINE HAINR 

C- THIS IS THE ACTUAL PROGRAM 
C- ALWAYS COMPILE YOUR PROGRAMS LIKE THIS, OR LINK A "0UHHY" 
C- ROUTINE TO BEGIN WITH THAT HAS ENOUGH ROOM FOK THIS. 

WR1TE(5, 1) 
FORMAT(• Enter the index of your device ("TYPE") : ') 
READ( 5, 2)1 

2 FORHAT(I4) 
CALL PLOTS(O.,O.,I) 

C- THIS INITIALIZES THE DEVICE 
CALL PLOT (0.,0.,3) 
CALL PLOT (4.,0.,2) 
CALL PLOT (4.,6.,2) 
CALL PLOT (0.,0.,2) 

C- THIS JUST DREW A 4 INCH Bl 6 INCH TRIANGLE 
CALL SHBOLL(5.,0.,.5,'AliCUEF123q56',90.,12) 

C- THIS JUST PLOTTED 12 CHAHACTEKS 1/2 INCH HIGH AT 90 U~GHEES 
CALL PLOT (0.,0.,999) 

C- THIS TERMINATES 
EN l> 

The following ~ubmit file will compile and link the program 

F80 .TESTLlliH 
L80 Tl::STLIBH,PLOTLIB/S,fORLlB/S,TESTLI~K/N/E 

To execute the program (the ~tandard S.~.T.S te~t), enter: 

TE::>TLIBR 
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M8NU DRIVEN SBCTIOM 

The menu driven section allows the person to make direct question 
and answer graphs. There is very little to explain about this 
except to show how to begin the session: 

Enter: 

CHART 

When prompted to respond, enter: 

DRAW 

The coaputer will then be in the MENU DRIVEN SECUOH. 

You may enter the ESC command to look at directories, get general 
help information, or perform other tasks, as indicated. 

You aay enter the ? code to get specific help about certain 
options of this format. 

To take full advantage of this section, use it as you would use 
any software package, with one exception: 

a. Make a note to yourself of EVERY little thing you would 
change if you could do so. 

b. After coapiling all of these notes, or at least enough of 
the• to l'lake the process worthwhile, don't curse the 
PLO'l'WARE-z authors as you have other authors that have left 
you liaited to the •standard options• of typical software. 
Instead, include these changes into the menus that you have 
found that you use the aost. 

c. Familiarize yourself with the COKMA~D FILE language. You 
will probably already have accomplished this by this time~ 

d. Use the •sxPANOING THE MENU SECTION· as a guide to effect 
your changes. 

e. Nov you can use your OWN CUSTOMIZED GRAPHICS SOFTWAREI 
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TH£ •GRAPHtT• SYSTEM 

The •GRAPHI~· system consists of a separate program call 
GRAPHIT.COM with its corresponding overlay file called 
OVERLArG.OVR, and the necessary code to •chain• to the CHART 
syste11 to process the coauaand files that are built in GRAPHI'r. 

The system consists of two different types of solutions. One is a 
collection of •screen menu• routines that allow you to specify 
the necessary items to build a chart or graph for all of the 
com•on types of charts and graphs. It is.very fast because all 
you ever need to enter is the name of the file which houses your 
data. 

The other type of routine is a set of •editing• routines that 
allow you to take data fro• other disk files or from the computer 
console keyboard and build data files for charting and graphing. 

In both cases, no manual is needed to run the syste• as it 
presents sufficient inforaation for its •screen menus• and gives 
a compact set of editing rules whenever any error is made, 
allowing the user to correct the error. 

BUILDING DATA for the GRAPHIT syste•. 

The GRAPHIT systea produces graphs and charts from a varietyof 
data sources. 

a. Data entered manually. 

b. Data from electronic •spread sheet• programs. 

c. Data fro• disk files created by BASIC prograas or other 
programs. 

d. Other ASCII data files. 

Data taken from other files must be from files having these 
cnaracteristics: 

a. The data muat be in the ASCII format. 

b. The data must be nuaeric, without embedded co•mas, dol­
lar signs, asterisks, or other special charactecs. 

c. ·r he data •us t be in •col u • n a r • f o r mat. For each record 
or line of data, the data must occur in the same position 
each time. The data does not actually have to occur in 
the same PHYSICAL columns, but must always be in the same 
position with respect to the other numbers. For in­
stance, the user aay always refer to the THIRD nuaber or 
column in the record as the X va~ue in a graph, and the 
FIF1'H number or coluan as the Y value, when drawing line 
graphs. 
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d. The data may be included with certain alphabetic annota­
tion or other ite•s which need to be removed fro• consid­
eration. This would include ALL item~ which are not 
numeric in nature. This data may be "blanked out• before 
tne data is editted into the users data file. The posi­
tions within the line must be known to do this. EXAMPLE 
: Take the following data extracted from a printed list­
ing from a •spool" file: 

May, 1981 
June, 1981 

14.7 
12.4 

12.3 
11.l 

residual: 2.1 
residual: 1.7 

Here the dates and the item •residual:" must be "blanked 
out• from the rest)of the numeric data, leaving: 

14.7 
12.4 

12.l 
11. l 

2.1 
l. 7 

This is done by specifying where tne "blanked out• data 
resides, withrespect to the character position with the 
record. 

In the above case, position 1-17 would blank the data 
(with a couple of extra spaces for longer months), and 
41-49 would blank out the •residual:• item. These are 
also referred to as •columns• (which should not be 
confused with •columns• of numbers. The first column of 
nuabers contains 14.7 and 12.4, the second column of 
nuabers contains 12.3 and 11.1, etc.) 

The process is as follows: 

1. Select the •euILD GRAPH DATA FILE" entry fro• the menu. 
(enter a "S"). 

2. Enter a name for your data file. 
l. Enter a title for your data file. 
4. Enter a short description for the file. 

The optional items l and 4 have been included in each file 
to allow for more detailed information to be stored in each 
file. This will make future use of the file more simple 
since the data is adequately identified. 

The GRAPHIT program itself will explain each response requested. 
If any typical errors are made, such as selecting a file name 
which already exists on disk, you will be told about this and 
your options will be explained. 

You must then tell what kind of file you wish to build: 

1. A file for X-Y graphs (each recor~ holds 2 numbers) 

2. A file for simple bar charts or for pie charts (each 
record holds a bac oc segment title and a numbec.) 
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3. A file for •clustered• or •stacked bars• (2 high in this 
case). Each record holds a bar title and from 2 to 10 
numbers. Multiple stacked bars are handled in another 
way. 

You aust then select how you will enter the data (manually or 
tro• a disk file). Manual entry is done by the data editor. 

When you select the automatic extraction from a disk file source, 
you will need to know these things: 

1. How many records you want to •skip• at the beginning 
of the file. These are usually titles. 

2. The exact location of fields to be blanked out, as 
shown above. 

l. The relative occurrence of the columns of· numbers in the 
datafile with respect to how you will use the data. For 
instance, you may choose to select the third column of 
the data file for your •x• values (which is your FIRST 
coluan), and the second column of the data file for your 
•y• (which is your SECOND column). Don't be confused by 
which column is the data file and which is yours. 

These responses must be given in the above order. 

You •ay then decide just how you will process each record from 
the data file: 

a. You aay look at each record and decide whether it is 
to be processed or bypassed. 

b. You may process all remaining records in the file. 

c. You aay process only a certain number of records in the 
file. 

If you select option •a• or •c•, you may decide again at the end 
of the records processed how to continue p'ocessin9. You can go 
back to the beginning of the file, you can skip more records, you 
can redefine the •blank areas• or you can redefine now your 
•coluan atcucture• will •atch the data file's •column structure•. 
The system explains this when you get there. 

When the data is extracted (either by reading througn the entire 
data file, or by your choice to stop extracting data), the 
process begins the •aata editting phase•. 

EDITTUIG EXIS'rING DATA PILES 

The GRAPHIT syste• expects its data te be in a format that 
includes not only the data but certain items about the data 
structure (is it an X-Y data file, a PIE chart data file, etc.) 
as well as the extra information about th·e data that you may nave 

REVISIO~ l.4•••••••••••••••••••••••••••••••••••••••••••••(6-83) 
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supplied when the data file as originally built. 

' 
page:D-4 

The editor (when selected originally by menu item "4") must be 
supplied with a name of the data file. If the data file is not in 
order, a message will be displayed. This is not necessary if you 
have elected to "BUILD" a data file through the menu item number 
•5•. It already has your data file name. 

You then may do one of the following five things: 

a. List your data (l or more lines.) 

b. Print your data on the printer (1 or more lines) 

c. Delete a line of your data. 

d. Insert a new line into your data. 

e. Replace a line of data with a new line. 

f. "AUTO" insert data into the data file. 

g. Save the edited data file. 

The experienced user will see a remarkable si•ilarity between 
this approach and the editors used in the more common BASIC 
interpreters. This is designed to eliminate the need to learn 
•ore and •ore editors and their peculiarities. 

The data will have a "line number• which begins with l and 
proceeds upward. All operations must refer to this line number 
(except the SAVE operation). 

Only the first letter of each operation is needed when editting 
(as explained by the prograa when it runs), and if an error is 
aade, the editor re-displays the rules of editting. 

The only exception to the sin9le letter command is found in the 
"SAV&" command. You must first enter an •empty• command (RETURN 
key only), and then enter 5 or SAVE. This is to avoid the 
accidental •saving• of a file and the subsequent need to re-edit 
it, due to the relative close proximity of the •:;• key to the 11 0• 
and •a• keys. 

The file must be "SAVED" to exit this procedure (unless you press 
the control-c key, which will cause your data file to remain as 
it was at the la.st "SAVE" coamand, and will exit to the operatin9 
systea.) 

An exaaple: 

Mo·re THAT ALL COMPUTER "VERSAGE" 1:; Iri DARKER LETTERS. 
NOTE: ALL OP~RATOR EdTRIES ARE UNDERLINED!!!~ . 

Let's enter some data manually into the"syste•. 

REVISION l.4•••••••••••••••••••••••••••••••••••••••••••••<6-83) 



PLOTWAltl::-z . • . . . . . . . • . "GHA PHIT" ~t::CT!ON . • • • . • • . • • • . µage: lJ-5 

We begin by etarting GHAPHIT: 

A>GRAPHIT 

PLOTWAKE-z 1.JGl COPYRIGHT (C) 1982 ENEHCOKP CO. 
UATA STORAGE AVAILABLE (HUKBEHS): 8263 

It re!ponde with a menu: 

••••••••••••••••••••••••••• 
•• GRAPH GENEkATION • • ••••••••••••••••••••••••••• 

ALL FUNCTIONS SHOW GRAPH AND OPTIONS ON SCREEN 

SELECTION FUNCTION 
NUMBER TO BE DONE 

1 X-Y LINE GRAPHS 
2 BAK CHARTS 
3 CIRCLE CHARTS (PIE CHARTS) 
' ~DIT GRAPH DATA 
5 BUILD GRAPH DATA FILE 
6 STOP THE PROCESS ANO EXIT 

SELECT A FUNCTION (BY NUMBER) : 2 

After eelecting option "5", some explanation appears: 

•••••••••••••••••••••••••••••••••••••••••• 
•• HAKING A NEW GRAPH/CHART DATA FILE •• 
•••••••••••••••••••••••••••••••••••••••••• 

THI$ OPTION ALLOWS YOU TO MAKE A NEw UATA FlLE, ON YOUK 
OISl, AND FILL THIS FlLE WITH DATA FROM ANOTHEK UlSK FlLE 
OR FROM YOUR KEYBOARD - BY ENTERING IT MANUALLY. YOU MU~T 
FIRST ENTEi A FEW BASIC ITEMS HEQUIHEU FON ALL DATA FILES. 

WHAT WILL BE THE NAME OF YOUR OATA FILE ON OlSK? TESTflL~.UAT 

here we choo~e the title: 

NOW EITEi A TITLE FOR YOUR DATA FILE (YOU CAN USE 
UP TO 20 CHARACTEKS): Thi~ !=..the ~ .£!.!.! .!2.!:,_ !.!!.!, Manual Exa•ple. 

Ht::Vl::ilUh 1.lf ••••••••••••••••••••••••••••••••••••••••••••• (·b-83) 
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Here we enter ~ome verbage !O future users will know about 
this data: 

NOW EITEi ANI •NOTES• THAT YOU WISH TO IICLUDE IN THIS 
FILE ANO WHICH HAI ~E HELPFUL TO YOU IN THE FUTURE. 
Hanual !!.:! ~ example data. 

Let'! !elect our data type (we want an X-Y line graph): 

NOW ENTER THE TYPE OF DATA YOU WILL BE ENTEKING. 
•1• FOi l - I DATA. 
•2• fOI CHAIT DATA (PIE OR BAI WITHOUT COMPARISON BARS. 
•3• FOR BAR CHART DATA WITH 2 TO 9 BARS BEING COHPARED. 

TYPE: 1 

The system then responds with an explanation of the data 
editor: 

THE D&Tl MUST NOW 8E ENTERED. THIS CAI HAPPEN II TWO 
DlFFEIEIT WAYS. YOU CAN ENTEi IT DIRECTLY, OR YOU CAI 
EXTRACT IT fRott A DISK FILE, THEN GO INTO THE •EDIT• 
OPTIOI AMO ~AKE AN! CHANGES IECESSARl. 

•1• TO EITEi IT MANUALLY. 
•2• TO EXTRACT DATA FROM DISK FIRST. 

HETHOD:l 

We choose "method 1" 

YOU CAI NOV EITER YOUR DATA WITH THE •A• OPTION OF THE EDIT ROUTINE • 
••••••••••••••••••••••••••••••••••••• 
•• EUITING EXISTING GRAPH DATA •• 
••••••••••••••••••••••••••••••••••••• 

THIS OPTION ALLOWS YOU TO EDIT GRAPH OR CHART DATA THAT 
HAS ALIEAUY BEEM CKEATED. IOU EDIT THE DATA Bl REFERRING 
TO THE •LllE NUMBER• OF THE DATA. THIS IS LISTED AT THE 
f AK LEFT COLUMN OF THE SCMEEI. YOU KAI DELETE THAT LINE, 
INSEIT ANOTHER LlNE JUST BEFORE THAT LIME, OR REPLAC[ THAT 
LINE. ALL DATA IS ENTERED •FREE FOHM• - THAT lS, SEPARATED 
SY CottMAS OR SPACES. ENTER •o• TO DELETE, •I• TO INSERT, 
OR •a• TO REPLACE DATA, FOLLOWED Bl THE LINE NUHHEI, E.G. 

D 123at 

WHICH WILL DELETE THE LINE IUHHEHED •123-•. OTHER OPTIONS: 

Ht:Vl::>lON 1.Jt •••••••••••••• •••••• •••• •••••• ••••• ••••• ••••• (b-83) 

· l 

' 
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•L• (line I) TO LIST THE DATA, •P• (line I) TO PRINT THE 
DATA, •A• TO AUTO-INSEHT DATA. NO NUHBER AFTER THE OPTION 
STARTS THE PROCESS WITH THE TITLE INFORMATlOI. WHEN FINISHED, 
A NULL ENTRY (RETURN KEY ONLY) WILL SAVE THE (NEW) DATA. 
ANY •OPTION EHROI• WILL RE-DISPLAY THIS EXPLANATION. 

A~ ~uggested, we choo!e the "auto" means to enter the data. 
Note upper case letter! will be u!ed in the sy!tem. Only the 
11 A• 1 s needed. 

ACTION:& 

PRESS •RETURN• kEl ONLY TO EXIT AUTO-INSERT HOOE. 
AUTO-IMSEKT LINEI t 
~NTER 2 NUHBERS:l.23 3.--

2: 1.25 4.21 -- -­
):~111':'"9'7 
-=l."21Pf '6'5'702 
5:1.290 ;:o-
6:T:1'11t:r 1=-- --

Note that the long explanations occur only on the fir:t 
entry. Sub!equent entries are prompted only by the line 
number. 

Let•a liit the data: 

ACTIOll:LIST 

DISK flLE NAME: :TESTFILE.DAT, HAS 12 VALUES, 
TITLE:Tbis is the test cas 
llOTE:Manual test case exaaple data. 

1 1.23000 3.--000 
2 1.25000 -.21000 
3 1.27100 •• 97000 
- 1.28-00 5.62000 
5 1.29600 5-60000 
6 1.31000 •.90000 

6 LINES:X - l DAT& 

It seems that. we left. a couple of data element£ out ot' the 
file--between linet 1 and 2. Let's insert them. 

ACTIOM: I 2 

ENTEi 2 llUH8EHS:1.23-~ 

The list confir~ the action: 

Ht:VISION 1.li ••••••••••••••••••••••••••••••••••••••••••••• (6-83) 
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ACTION: L 

DISK FILE MAHE: :TESTFILE.DAT, HAS 1' VALUES, 
TITL~:This is the test cas 
NOTE:Hanual test case exa•ple data. 

1 1.23000 J.!14000 
2 1.23-00 3.52000 
3 1.25000 -.21000 
- 1.27100 ll.97000 
5 1.28400 5.62000 
6 1.29600 5.60000 
1 1.31000 -.90000 

One 11<>re ti•e to feel secure: 

ACTION:! 1 

PHESS •RETURN• KEY ONLY TO EXIT AUTO-INSERT MODE. 
AUTO-lNSEKT LINEI 3 
ENTER 2 NUHBERS:l.236 3.57 

-=1.2•11 ll.02 
5:_----

It worked: 

ACTION: LIST 

DISK FILE NAME: :TESTFILE.DAT, HAS 18 VALUES, 
TlTLE:This is the test cas 
NOTE:"anual test caae eza•ple data. 

1 1.2)000 J.llllOOO 
2 1.23-00 3.52000 
3 1.23600 3.57000 
- 1.2-100 4.02000 
5 1.25000 -.21000 
6 1.27100 '·97000 
7 1.28-00 5.62000 
8 1.29600 5.60000 
9 1.31000 ... 90000 

7 LINES:X - Y DATA 

9 LINES:l - l DATA 

Can we in!ert data on the front of the file? (before line 
1?): 

ACTION:.&UTO 1 ---
PHESS •RETURN• KE! ONLY TO EXIT AUTO-INSERT MODE. 
AUTO-INSERT LINEI 1 
ENTEi 2 NUMBEHS:1.21 J.41 

2: 1.23 3.1177-- -3==----

l<EVI!ilOfll 1. II ••••••••••••••••••••••••••••••••••••••••••••• ( 6-83) 

QU 

__ J 



1659 

PLOTWAK~-z •••.••••••• "GHAPHIT" ~lCTION •.•••.•.•••• page:U-9 

It work~ here also: 

ACT ION: LIST 

OlSK FILE NAME: :TESTFILE.DAT, HAS 22 VALUES, 
TITLl:This is the test cas 
NOTE:Manual test case exa•ple data. 

1 1.21000 3.-1000 
2 1.23000 3.117700 
3 1.23000 3.qqooo 
q 1.231100 3.52000 
5 1.23600 3.57000 
6 1.2q100 q.02000 
7 1.25000 11.21000 
8 1.27100 4.97000 
9 1.28400 5.62000 

10 1.29600 5.60000 
11 1.31000 -.90000 

How about insertion at the end of the file?: 
ACTIOH:A 12 

PHESS •RETURM• KEY OMLY TO EXIT AUTO-INSERT HOOE. 
AUTO-INSERT LINEI 12 
ENTER 2 NUHBERS:l.32 4.83 

13: 1.33 4.67 -- --
111:-- --

Look~ right here too: 

ACTION:L 

OlSK FILE NAME: :TESTFILE.DAT, HAS 26 VALUES, 
TITLE:This is the test cas 
NOTE:"anual test case exa•ple data. 

1 1.21000 J.41000 
2 1.23000 3.-7700 
3 1.23000 3.qqooo 
q 1.23,00 3.52000 
5 1.23600 3.57000 
6 1.2,100 q.02000 
1 1.25000 11.21000 
8 1.27100 4.97000 
9 1.28400 5.62000 

10 1.29600 5.60000 
11 1.31000 11.90000 
12 1.32000 4.8]000 

11 LINES:X - Y OATA 

13 LINES:X - l DATA 

It appear! that line 2 was entered e:-roneou~ly. Let's 
replace it with some proper data: 

Kt::VISlvN 1.~ ..••.•..•...•..•............•..••••••.••..••. (6-83) ' 

---------
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ACTlOM: II 2 

ENTEi 2 NUHBERS:l.22 J.43 

A li:t :how! that it worked: 

ACTIOll: L 

DISK FILE NAME: :TESTFILE.OAT, HAS 26 VALU~S, 
TITLE:This i! the test cas 
NOTE:Hanual test case example data. 

1 1.21000 3.q1000 
2 1.22000 3.q3000 
3 1.230Qo 3.qqooo 
- 1.23qoo 3.52000 
s 1.23600 3.57000 
6 1.2-100 q.02000 
1 1.25000 q.21000 
8 1.27100 4.97000 
9 1.2sqoo 5.62000 

10 1.29600 5.60000 
11 1.31000 4.90000 
12 1.32000 4.83000 

13 LlNES:X - Y DATA 

Since line 5 1! very !imilar to line 4, let'! delete it, for 
appearance :ake, on the graph: 

ACTIOll:~ 2 

Li!t it: 

ACTIOM:L 

DISK FILE NA"E: :TESTFILE.DAT, HAS 2- VALUES, 
TITLE:This is the test cas 
NOTE:Kanual test case example data. 

1 1.21000 3.q1000 
2 1.22000 3-43000 
3 1.23000 3.qqooo 
- 1.23qoo 3.52000 
5 1.2q100 4.02000 
6 1.25000 4.21000 
7 1.27100 4.97000 
8 1.28400 5.62000 
9 1.29600 5.60000 

10 1.31000 4.90000 
11 1.32000 4.83000 
12 1.33000 4.67000 

12 LlNES:X - l UATA 

Ht::Vl!ilOh 1.ij ••••••••••••••••••••••••••••••••••••••••••••• (b-83) 

----------------------~-_:_ 

I 
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Before we ~ave the file, let'! print it on the printer: 

ACTION: PtclNT 

HOW HANI LINES TO PKINT:999 

UISK FILE NAME: :T~STFILE.DAT, HAS 2- VALUES, 
TITL~:This is the test cas 
NOTE:Hanual test case e1aaple data. 

1: 1.21000 J.41000 
2: 1.22000 J.43000 
3: 1. 23000 3. lt4000 
II: 1.23 .. 00 3.52000 
5: 1.24100 ... 02000 
6: 1. 25000 ... 21000 
1: 1. 27100 ... 97000 
8: 1.28~00 5.62000 
9: 1-29600 5.60000 

10: 1.31000 11.90000 
11: 1.32000 11.83000 
12: 1.33000 11.67000 

12 LINlS:X - I OATA 

To !ave it, fir!t pre!! "return" only, then enter "~" or 
"SAV~· (followed by •return•): 

ACTION: 

~MTEM •SAVE• TO SAVE FILE, OK AMOTHEK ACTlOM K~QUlST:~ 

~ow let'! eee what kind of graph we get: 

A>GHAPHIT 

PLOTWARE-z 1.JGI COPYRIGHT (C) 1982 ENERCOMP CO. 
DATA STORAGE AVAILABLE (IUttBERS): 8263 

How let'! build a data file from another data file. An ea!y 
way i ! to ta~e your printed report, whether it i ! from 
bA~!C, PLt, or···~ an<t direct it~ output to "!>POULl::Li Pt<l~T 11 

a! the following li!t wa! done. An edilor then extracted 
p age 1 ·1 r o r o u r u ! e • 

A>TIPE TlTAMIU~.DAT 
-- TITUIU" SHIPH~ITS PAGE 17 

Shipping Depot : ANSLOVILLE .WAK~HUUSE 

Ht.Vl~luM 1.4 ••••••••••••••••••••••••••••••••••••••••••••• (b-lij) 

rr 'BUI •t1Hii!lll!ll!IRf ··-·I! .1 b, j. _ _; . itu' 
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LINE I 

236 
2117 
2il5 
231 
215 
207 
213 
229 
21lll 
2148 
237 
221 
208 
209 
222 
239 
2!18 
2113 
227 
212 
207 
216 
233 
2!16 
20 
23ll 
217 
207 
211 
226 

LINE I 2 

3•11 
3117 
365 
Jll9 
3.110 
360 
358 
339 
352 
3611 
3!111 
343 
363 
3511 
338 
357 
362 
3111 
3117 
365 
3Jt9 
340 
361 
358 
339 
352 
3611 
]!Ill 
3.113 
3611 

LUIE I 3 

213 
236 
209 
218 
235 
20t> 
223 
232 
2011 
228 
227 
2011 
232 
222 
206 
235 
217 
210 
237 
212 
21' 
236 
208 
219 
2311 
205 
225 
231 
204 
229 

LINE I 4 

298 
259 
221 
240 
283 
JOit 
279 
237 
228 
262 
300 
296 
255 
226 
243 
286 
30.1& 
276 
235 
229 
266 
301 
29il 
252 
225 
246 
288 
303 
273 
233 

LINE I 5 

305 
277 
323 
276 
307 
302 
279 
323 
27il 
310 
300 
281 
322 
273 
312 
297 
283 
321 
272 
31'1 
295 
285 
320 
272 
316 
292 
287 
319 
272 
J18 

After !electing "ESUlLIJ l>ATA •• ", and saying that it would be 
an automatic process, we enter a title, short description 
and the decision for "bar chart data" • 

•••••••••••••••••••••••••••••••••••••••••• 
•• HAKllG A NEW GHAPH/CH&IT OAT& FILE •• 
•••••••••••••••••••••••••••••••••••••••••• 

THIS OPTIOM ALLOWS YOU TO MAlE l NEW DATA FILE, OM YOUR 
DISK, AID FILL THIS f.ILE WITH DATA FROtt ANOTHEH DISK FILE 
OR FROft YOUI lEYBOAHD - UY ENTERING IT MANUALLY. YOU HUST 
f INST EMTEI A FEW UASIC ITEMS IEQUIMED FOR ALL DATA FILES. 

WHAT WILL HE THE NAME OF YOUI DATA FILE ON UISK? TlTANIUH.002 

NOW ENTEi A TITLE FOR YOUH UATA FILE (YOU CAN USE 
UP TO 20 CHAIACTEHS): TITANIUM, ANSLOYlLLE 

NOW ENTER ANY •NOTES• THAT YOU WISH TO INCLUUE IN THIS 
FILE AID WHICH MAY HE H~LPFUL TO YOU II THE EUTURE. 
SHIPMEMT STUDY, ANSLOVlLLE, FOi ~ 7-11 LINES 1,2,3 !.!!.!! 2 

Hl\ll~lUM 1.at •• •••••••••••••••••••••••••••••••••••••••••••(b•tsj) 

DAY SAMPLE 

JUNt-; 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUN~ 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

1 
2 
3 .. 
5 
6 
7 
8 • 
9 

10 
11 
12 
13 
111 
15 
16 
17 
18 
19 
20 
21 
22 
23 
211 
25 
26 
27 
28 
29 
30 
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NCJW ENTEK THE TYPE Of DATA IOU WlLL BE ENTEHING. 
•1• FOK X - Y DATA. 
•2• FOK CHAKT DATA (PIE OH BAH WITHOUT COMPARISON BAHS. 
•3• fO~ BAR CHAKT DATA WITH 2 TO 9 BARS BEING COMPARED. 

TYPE: 1 
We will chart four bars, for line 1, 2, 3, and 5: 

NOW ENTER HOW KAMI BARS WILL BE COMPARED ON YOUH CHANT:-

The system requests "where will you get your data?": 

THE DATA HUST NOW BE ENTERED. THIS CAN HAPPEN IN TWO 
Diffl::HENT WAYS. YOU CAN ENTER IT DIIECTLI, OR YOU CAN 
EXTHACT IT FROlt A DISK FILE, THEN GO INTO THE •EUIT• 
OPTION AND KAKE ANY CHANGES NECESSARY. 

•1• TO EITEi IT MANUALLY. 
•2• TO EXTRACT DAT& fROM DISK FIRST. 

HETHOD:2 

ENTER THE l&ME OF THE DISK FILE FKOM WHICH THE DATA 
WILL BE EXTRACTED: TITANIUM.DAT 

Examination of the printed report shows that seven lines of 
title information need to be skipped: 

YOU KAI •SlIP• SOME RECORDS AT THIS POINT. HOW MANY? 6 

HSUPPED: 
HSKIPPED: 
HSKIPPED: 
HSKIPPED: 
••SKIPPED: LINE I 1 
lJU SAMPLE 

HSKIPPl::D: 

TITANIUM SHIPMENTS PAGE 17 

Shipping Depot 

LINE I 2 

ANSLOYlLLE WAREHOUSE 

LINE I 3 LINE I 14 LINE I 5 

For this case, all alphabetic data is beyond our 4 columns, 
~o we will not discard any data: 

NOW TU~ OITA WILL SE EXTRACTED. IT IS EXPECT~D TO DE 
11 •CULUHMS• lN THE DISK FILE. THESE AKE COLUMMS Of 
Of NUKH~KS THAT AKE SEPAKATEO liY SPACES OH COMHAS. 
YOU MAY ALSO lGNOKE l POSITION OH GROUP Of POSITIONS 
AS YOU EXTRACT THE DATA. THIS HUST SE SPEClfl~D AS 
A BEGINNING CHAHACTEW POSITIO•, THROUGH AN ENOlNG 
CHAKACTEM POSITION (IN OROER TO DISCAHO •TRASH•) 

Ht::'JlSlUN 1·"··•••••••••••••••••••••••••••••••••••••••••••<6-8)) ' 

.ii 
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BEGINNING POSITION (OK NOTHING, IF HOT UESIKED): _ 

The bar title! are taken from the date - here we !ay it l! 
in position 70-72: 

YOUR l>AT& FILE WILL HAYE It COLUMNS Of' OATA IN IT. 
THIS UATA FILE HAS DATA WHICH IS ALSO IN COLUMNS. 
YOU HU~T MOW INDICATE HOW THE •COLUMN STRUCTURE• 
OF THIS DATA FILE WILL MATCH UP TO YOUR DATA FILE. 

YOUR BAI 01 SEGMENT TITLE (UP TO 6 CHARACTERS) CAN BE 
TAlt.:N t-·kOft ANYWHERE IN THIS FILE (AND LATER BLANKED). 
WHAT IS THE BEGINNING COLUMN OF THE TITLE? 711 

AID THE ENDING COLUMN? 76 

We now let the system know that our data (for bar: I 1, 2, 3, 
and JI) will be taken from columns 1, 2, 3, and 5 
respectively: 

FOi COLUMN 1 OF YOUR DATA FILE, EITEi THE COLUMN 
IUH8EH OF THIS DATA FILE WHICH WILL CORRESPOND: 1 

FOi COLUMN 2 OF YOUR DATA FILE, ENTER THE COLUMN 
NUHBEH OF THIS DATA FILE WHICH WILL COKHESPONO: 2 

FOi COLUMN 3 Of YOUR DATA FILE, ENTER THE COLUMN 
NUHBEH OF THIS DATA FILE WHICH WILL CORRESPOND: 1 

FOi COLUMI It Of' YOUN DATA FILE, ENTER THE COLUMN 
MIJKUEH OF THIS OATA FILE WHICH WILL COHKESPONO: ~ 

Here we will exa•ine every record as it is presented and 
choose only the first five. 

YOU HAY PROCESS THIS DATA FILE II ONE Of THREE WAY~ TO 
EXTRACT YOUI DATA. 

A. PHEVIEW EVEN! RECOHU 8EFOHE PROCESSING (ENTER •O•) 
8. PKOC~SS ALL HEHAlNllG RECORDS 11 THIS FILE (ENTEi •9999•) 
C. PROCESS OILY A CERTAIN NUMBER Of HECOROS (E~TEH THAT NUHH~M) 

RESPOND: A 

••• NEXT IECOID ••• 
236 3-1 213 298 305 JUNE 1-

EITEH •y• TO PROCESS, •N• TO NOT PROCESS, •s• TO STOP PHOCESSlNG THIS WAY:N 

Kt::~l::>luN 1.11 ••••••••••••••••••••••••••••••••••••••••••••• (b-Hj) 
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PLOTWAHl-z ........... "GHAPHIT" ~ECTlON . ........... page:IJ-l'j 

••• NEXT RECORD ••• 
2117 3'17 236 259 21'1 
JUNE 2 

ENTt:H "Y" TO PROCESS, "N" TO NOT PHOCl::S!i, •s• TO STOP PKOCt:SSlNG THIS WAY: H 

••• NEXT HECOHD ••• 
2115 365 209 227 323 
JUNE 3 

t:MTEK "Y" TO PllOCESS, •N• TO NOT PROCESS, •s• TO STOP PROCESSING THIS WAY: N 

••• NEXT KECORD ••• 
231 3119 218 2110 276 
JUNE .. 

ENTER "Y" TO PROCESS, •N 11 TO NOT PROCESS, •s• TO STOP PROCESSING THIS WAY: N 

••• NEXT KECORD ••• 
215 3110 235 283 307 
JUNt: 5 

ENTER "Y" TO PROCESS, """ TO NOT PROCESS, •s• TO STOP PROCESSING THIS WAY:N 

H• NEXT RECORD Ha 

207 360 206 3011 302 
JUNt; 6 

ENTER "Y" TO PROCESS, "N" TO NOT PROCESS, •s• TO STOP PROCESSING THIS WAY:N 

••• NEXT 1£CORD ••• 
213 358 223 279 279 
JUNt: , 

~ ENTER •y• TO PROCESS, •N• TO NOT PROCESS, •s• TO STOP PfCOCt:SSING THIS WAY: Y 

... 1: 7 
1: 213.00000 358.00000 22].00000 279.00000 

••• NEXT IECOHD H• 

229 339 
I 

232 237 323 
JUNE .8 

t:NTEK •Y• TO PHOCES!i, •N• TO NOT PKOCt:SS, •s• TO STOP PROCESSING THIS WAY: I 

2: • 2: 229.00000 339.00000 232.00000 323.00000 
••• NEXT llECOKl> H• 

2JP4 352 2011 228 271t 
JUNE ,, 9 

ENTt:H •fl' TO PROCESS, •N• TO NOT PHOCESS, •s• TO STOP PHOCESSING THIS WAY: l 

~· 
]: , 
3: 21111.00000 -352. 00000 2011.00000 2711.00000 

••• Nt::l RECORD 111 

2118 3611 228 262 310 
JUN~ ,10 

EITt:H • TO PROCESS, "N• TO NOT PHOCESS, •s• !0 STOP PROCESSING THIS .. u: y 

If: 

": 21&8.00000 36J4.00000 228.00000 310.ooouo 
••• Nt:X Ht:COHO H• 

Hl:. \I 1 ::llUN 1.~ ••••••••••••••••••••••••••••••••••••••••••••• (0-bj) 
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231 31111 227 JOO JOO 
JUIE 11 

EITEM •y• TO PROCESS, •H• TO NOT PROCESS, "S" TO STOP PROCESSING THIS WAY:l 

s: 11 
s: 237.00000 31111.00000 221.00000 300.00000 

•• NEXT kt:COHU H • 

221 3113 2011 296 281 
JUNE 12 

EITEi "l• TO PROCESS, •N• TO NOT PROCESS, •S" TO STOP PROCESSING THIS 

6: 12 
6: 221. 00000 3113.00000 2011.00000 

••• NEXT RECORD H • 

208 363 232 255 
JUNE 13 

t:ITER •Y• TO PROCESS, •N• TO NOT PROCESS, •s• TO 

ENTEi •Y• TO PROCESS HOKE DATA FROM THE FILE, 
•B• TO GO BACK TO BEGIINIIG Of THIS rlLE, 
•N• TO EDIT THIS UATA NOW:I 

281.00000 

322 

STOP PllOCE:>SING 

After !aying "N" to further extraction, we automatically 
fall into the •EOIT HOOE": 

Let's li~t the file before saving it, just to be !ure: 

••••••••••••••••••••••••••••••••••••• 
•• EDITIIG EXISTING GIAPH DATA • • ••••••••••••••••••••••••••••••••••••• 

THIS OPTION ALLOWS YOU TO EUIT GRAPH OR CHART OATA THAT 
HAS ALREADY BEEi CKEATED. JOU EDIT THE DATA BY REFEKIING 
TO THE •LIIE NUMBER• OF THE OATA. THIS IS LlSTEU AT THE 
f Al LEFT COLUMN OF THE SCHEEi. IOU HAY UELETE THAT LIME, 
IISERT ANOTHER LllE JUST BEFORE THAT LINE, OH REPLACE THAT 
LINE. ALL DATA IS ENTERED •FREE FORM• - THAT IS, SEPARATED 
Bl COMMAS OR SPACES. ENTER •D• TO D~LETE, •I• TO lNSERT, 
01 •1• TO KEPLAC~ DATA, FOLLOW~D BY THE LlNE NUKU~M, ~.G. 

D 1234 

WHICH WILL DELETE THE LINE NUMSEMED •123-•. OTHER OPTIONS: 
•L• (line I) TO LIST THE DATA, •P• (line I) TO PRINT THE 
DATA, •A• TO AUTO-INSERT OATA. MO NUHB~R AfT~R TH~ OPTION 
STAKTS THE PROCESS WITH THE TITLE INFORKATIOI. WH~N FINISHED, 
. NULL ENTRY (RETURN KEY ONLY) WILL SAVE THE (NEW) UATA. 

_11 •OPTION ERKO&• VILL HE-DlSPLAJ THIS EXPLANATION. 
ACTION:LIST 

THIS 

DISK FILE NAME: :TITANIUH.002, HAS 
TITLE:TITANIUH, ANSLOYILLE 

36 VALUES, 6 LlH~S:liAR CHANT 

Kl::~l!ilUN 1.4 ••••••••••••••••••.••.••••.•••••••••••••••••• (6-8j) 

WU:l 

WU:S 

COHPAHt: 
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PLUTwAkt:.-~ ••••••••••• "GHAPHlT" ~l:.C'I' lUN •••••••••••• &.>e:tg~: 1.J-1'/ 

NOTl:SHlPMENT STUDY, ANSLOVILLE, FOK DAYS 7-11 LlNlS 1,2,3 ANO 5 
1: 1 213.00000 358.00000 223.00000 219.00000 

2: 8 229.00000 339.00000 232.00000 323.00000 

3: 9 21111.00000 352.00000 2011.00000 2711.00000 

II: 10 2qs.ooooo 3611.00000 228.00000 310.00000 

5: 11 237.00000 30.00000 227.00000 300.00000 

6: 12 221.00000 3113.00000 2011.00000 281.00000 

ACTION: 

lNTER •SAVE• TO SAVE FILE, OR ANOTHER ACTION REQUEST:SAVE 

·-

Now let'! look at the chart: 

(5l:.~ CHAKT AT ENU OF S~CTION) 

Now for one more time, ju~t to ~ee two difference~: 

1 ·"ti LANK l NG" out the data are a (we w i 11 u ! e the b th co 1 um n 
- the day - for our •x•) 

2. Heading an entire group of data (30 day~ worth) from a 
file for graph data editing • 

•••••••••••••••••••••••••••••••••••••••••• 
11 HAllNG A NEW GRAPH/CHART OATA FILE •• 
•••••••••••••••••••••••••••••••••••••••••• 

THIS OPTlOI ALLOWS IOU TO MAIE A NEW DATA flLE, OM YOUR 
OISK, AND FILL THIS FILE WITH DATA fKOK ANOTHEI DISK FILE 
01 fKOH YOUI KEY80AID - BY ENTERING IT MANUALLY. IOU HU~T 
f lKST ENTEi A FEW BASIC lTE"S HEQUlHEO FOK ALL DATA FILES. 

WHAT WILL ~E THE NAME OF YOUI DATA FILE ON DISK? TlTANIUM.003 

NOW ENTER A TITLE FOi YOUR DATA FILE (YOU CAN USE 
UP TO 20 CH&KACTERS): TlTAIIUK, ANSLOVlLLE 

NOW ~MTEI All •NOTES• THAT lOU WISH TO l•CLUDE IM THlS 
rlL~ AND WHICH MAI BE HELPFUL TO YOU lN THE FUTUH~. 
lNDlVlOUAL ~ !Q!. SHIPMENTS ~ TITANIUM ~ .!::!!! ! 
NOV ENTER THE TYPE Of DATA YOU WlLL BE ENTEHlNG. 
•1• FOK X - Y DATA. 
•2• FOR CHANT UATA (PIE 01 BAI WITHOUT COMPAHl~ON BAHS. 
•3• FOR BAI CHAKT DATA WITH 2 TO 9 BARS BEING COHPAREU. 

TYPE: 1 .. 

Hl:.~l::ilON 1.11 ••••••••••••••••••••••••••••••••••••••••••••• (b-l:Sj) 

·------------------------------------ -----·-----~--------------- - --·---------· 
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THE DATA HUST NOW BE ENTERED. THIS CAN HAPPEN IN TWO 
DIFFEREIT WAYS. YOU CAM EMTER lT DIRECTLY, OK YOU CAN 
EXTRACT IT fROH A DISK f lLE, THEM GO INTO THE •EDIT• 
OPTION AND KAKE ANY CHANGES NECESSARY. 

•1• TO ENTER IT MANUALLl. 
•2• TO EXTRACT DATA FROtt UISK FIKST. 

KETHOD:2 
ENTEi THE MAKE OF ThE DISK FILE fROH wHICH THE DATA 
WILL BE EXTRACTED: TITANIUM.OAT 

YOU MAY •SKIP• SOME RECOkOS AT THIS POINT. HOW KAMI? 6 

••SKIPPED: TITANIUM SHIPMENTS PAGE 17 

HSKIPPED: ••SKIPPED: Shipping Depot ANSLOVlLL~ WAREHOUSE 

HSKIPPED: ••SKIPPED: LINE ·t 1 LINE I 2 LIIE I 3 LINE I - LIME I 5 

on SAMPLE 
HSKlPPED: NOW THE DATA WILL UE EXTRACTED. IT IS EXPECTED TO BE 
11 •COLUMNS• IM THE DlSl FILE. THESE AKE COLUMNS OF 
Of NUMBERS THAT ARE SEPARATED Bl SPACES OR COMMAS. 
YOU KAt ALSO IGNORE l POSITION OR GROUP OF POSITIONS 
AS IOU EXTRACT THE DATA. THIS MUST BE SPECIFIED AS 
A SEGINMIIG CHARACTER POSITIOI, THROUGH AN ENDING 
CHARACTER POSITION (11 ORDER TO DISCARD •TRASH•) 

BEGINNING POSITIOI (01 NOTHING, IF NOT DESIRED): 70 

ENDING POSITION : 73 

DATA WILL BE CONSIDERED AS waL.ANK• FROM 70 TO 73 
NEXT BEGINNING POSITIOI (OR NOTHlMG TO STOP) : 

YOUR UATl FILE WILL HAVE 2 COLUMNS Of UATA IN IT. 
THIS DATA FILE HAS DATl WHICH IS ALSO IN COLUMNS. 
YOU MUST NOW INDICATE HOW THE •COLU"N STKUCTURE• 
Of THIS DATA FILE WILL MATCH UP TO YOUR DATA FILE. 

FOi COLUMN 1 OF YOUI DlTl FILE, ENTER THE COLUMN 
NUMBER Of THIS DATA FILE WHICH WlLL CORRESPOND: ! 
FOR COLUMN 2 Of YOUI DATA FILE, ENTER THE CULUMN 
NUM8Etl Of THIS UATA ~ILE WHICH •lLL COKH~~PONU: ! 
YOU "'' PkOCESS THIS UATA f lL~ IM ON~ Uf THH~E WAYS TO 
EXTRACT lOUH DATA. 

A. PREVIEW EVERY RECOID DEFORE PROCt:SSING (t:NTER •o•) 
H. PROCESS ALL Kt:KAI•lNG RECORDS lN THIS f lL~ (ENTEi •9999•) 
C. PROCESS ONLY A CEllTAIN NUKBt:R Of' .. K~COtU>S ( t:NTEtl THAT NUHtJUl) 

kEVl!:ilON l.1' ••••••••••••••••••••••••••••••••••••••••••••• (6-83) 
I. 
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HESPONl>: 30 

1: 1.00000 298.00000 
2: 2.00000 259.00000 
3: 3.00000 227.00000 
II: IJ.00000 2110.00000 
5: 5.00000 283.00000 
6: 6.00000 3011.00000 
1: 7.00000 279.00000 
8: 8.00000 237.00000 
9: 9.00000 228.00000 

10: 10.00000 262.00000 
11: 11.00000 300.00000 
12: 12. 00000 .. 296.00000 
1]: 13.00000 255.00000 
ltl: 1 ... 00000 226.00000 
15: 15.00000 2113.00000 
16: 16.00000 286.00000 
17: 17.00000 30 ... 00000 
18: 18.00000 276.00000 
19: 19.00000 235.00000 
20: 20.00000 229.00000 
21: 21.00000 266.00000 
22: 22.00000 301.00000 
23: 23.00000 2911.00000 
211: 211.00000 252.00000 
25: 25.00000 225.00000 
26: 26.00000 2116.00000 
27: 27.00000 288.00000 
28: 28.00000 303.00000 
29: 29.00000 213.00000 
30: 30.00000 233.00000 

ENTER •Y• TO PROCESS MORE DATA FROM THE FILE, 
•s• TO GO BACK TO BEGINNING Of THIS FILE, 
••• TO EDIT THIS DATA MOW:N 

••••••••••••••••••••••••••••••••••••• •• EDITING EXISTING GRAPH DATA • • ••••••••••••••••••••••••••••••••••••• 
THIS OPTIOI ALLOWS YOU TO EDIT GRAPH OK CHART UATA THAT 
HAS ALREADY BEEN CREATEU. YOU EDIT THE DATA HY K~FEKRI~G 
TO THE •LIIE NUMBER• OF THE DATA. THIS l~ LISTEU AT THE 
f Al LEFT COLUMN Of THE SCREEI. YOU HAY DELETE THAT LI~E, 
INSERT &•OTHER LINE JUST BEFORE THAT LINE, OH REPLACE THAT 
LIIE. ALL DATA IS ENTEHEO •FREE FOHM• - THAT IS, SEPARAT~D 
BY COHMAS OR SPACES. ENTER •D• TO DELET~, "l• TO IM~EKT, 
01 •1• TU REPLACE DATA, FOLLOWED BY THE LINE NUH8Ek, E.G. 

D 123-

WhlCH WILL DELETE THE LINE NUHBEHED •1234•: OTHER OPTIONS: 
•L• (line I) TO LIST THE DATA, •P• (line I) TO PKINT THE 

Hl\tl::>ION 1.14 ••••••••••••••••••••••••••••••••••••••••••••• (6-83) 
~-
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OATA. •&• TO AUTO-INSEKT DATA. NO NUHliER AFTER THE OPTION 
STARTS THE PROCESS WITH THE TITLE INFORMATION. WHEN FINI~HED, 
A NULL ENTRI (KETURN lEY ONLY) WILL SAVE THE (NEW) DATA. 
ANY •OPTION ERROR• WILL KE-DISPLAY THIS EXPLANATION. 
ACTION: 

ENTER •SAVE• TO SAYE FILE, OR ANOTHER ACTION REQUEST:~ 

MAKING LINE GRAPHS 

In order to make line graph~, the system presents a menu which 
can be filled out as needed. Only one item is needed. That i! 
the title of a data file for the X and Y data values. It must 
have previously been created by the GHAPHIT system. You may 
enter up to 10 data files. 

All other information is for the sake of making a more 
profes!ional appearance with the graph. The following items are 
available for these purpose!: 

1. Three title lines across the top of the graph. 

2.five sub-title lines which may be placed in one of the 
four corners of the graph. 

3. Titles for the X and Y axis. 

Each or these items may be entered or changed by first enter i n·g 
the option nu•ber associated with it and then responding to the 
question asked by PLOTWARE-z. 

LINEAR and LOGARITHMIC plots. 

The system will graph both linear and log plots, in any 
combination. The type of plot is established during the AXIS 
option, while the axis title is being specified. 

GHIUS on the plots. 

GRIDS may be placed on any plot in a variety of way!. The grid 
is alway! a!!ociated with the axi! with which it is 
perpendicular, that is, the X axis grid will have vertical line! 
and the l axi! grid will have horizontal lines. The 
!peciflcatlon! about. the vertical lines forming our grid will be 
e!tabli!hed when you !elect the l axi! options. The l axi! grid 
will be !pecified in the same •anner. 

each grid !et mu!t have specification for the kind of lines 
desired. lf the line is on either end of the corre!ponding axi!, 
the line will be solid (not dashed). The other line! may be 
da!hed if !o desired. In addition to having dashed lines, a 
solid line may be establi!hed at regular intervals. lf you 

H~VlSlUN 1.4 ••••••••••••••••.•••••.••••••••••••••.••••••• (6-83) 

' 
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choose a dashed line, you mu!t also specify the distance between 
dashes (which is also the actual length of one dash). 

SCALING your data. 

The data pre!ented to the X-Y graph routine doe! not have to 
reflect any special units. It must be consistent in some form, 
of course, to be validly displayed, although PLOTWAHE-z will 
graph trash just as readily as it will graph your treasures. The 
systea will SCALE your data to an appropriate set of values for 
the axis. lt will always come up with a multiple of 10 or 2 or 5 
or something similar (or this value times a power of ten for 
large or small numbers) and display the data properly. lf a 
power of ten is required in the scaling, the power of ten used 
will be added to your axis title in order to reflect the corres­
ponding axis annotation used. 

For log scaling, a similar process occurs. The axis title will 
not reflect the units displayed. Instead, the units will be 
drawn between the annotations on the tic marks and the axis 
title, slightly larger than the annotaton letters and numbers, 
yet slightly smaller than the axis title. 

POSITIONING THE SUB-TITLE LINES 

The sub-title lines, as specified by option item q thru 8, may be 
placed at any one of four different locations on the graph. The 
location will probably be chosen based on the data which you 
display. The points at which this data may be placed are labeled 
on the small representation of the graph, on the menu, as "A", 
"B", "C", and "D". 

SAVING THE GKAPH 

The graph •ay be saved for later use in "composing", using 
electronic •cut and paste" techniques, or for later display and 
possible enhancement over that which has already been entered. 
Thi: option is selected by the "SAVE" menu eQtry. The system 
will first ask for a file name to be used for saving the data. 
If you are going to use it for composing, be sure to use •.CHD" 
as the extension name, unless you plan to re-name it later. If 
you save it for a later plotting session, use any name you want. 

The "composing" version will be an ASCII file that can be readily 
editted. lt will HOT have the first required command file entr1 
(a PLOT~ !tatement) or the last entry Can EXIT statement). This 
is to facilitate the merging of several of these files, if so 
desired. This option is selected by an "A" entry when requested 
by the computer. 

The version "saved for later plotting session!" is a binary file 
whic holde certain data values and program overlay information 
which allows the GRAPHIT program to immediately begin right where 
you left off. This option i! selected b) a "P" entry when re­
quested by the computer. The process of re-starting it is as 

HEVISION 1.11 •••.•••••••.•..•••.•••.•..•.•••.•••••••.••••• (b-~3) 
1. 

' 
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follows: 

GHAPHlT filename.ext 

where filenaae.ext is the file name you choose when saving it. 

11AK1HG A liHAPH 

The X-Y line graph will be made on the appropriate device when 
this option is selected. Refer back to the chart. 

An example of using GHAPHIT to build an X-Y line graph: 

A>GRAPHIT 

••••••••••••••••••••••••••• 
•• GRAPH GENERATION •• 
••••••••••••••••••••••••••• 

ALL FUNCTIONS SHOW GRAPH AND OPTIONS ON SC~EEN 

S~LECTION FUNCTION 
HUHSEI TO BE DONE 

1 l-Y LINE GRAPHS 
2 BAI CHARTS 
3 CIRCLE CHARTS (PIE CHARTS) 
II EDIT GRAPH DATA 
5 HUILD GRAPH DATA FILE 
6 STOP THE PHOCESS AND EllT 

SELECT A FUNCTION (BY NUHBER) : ! 

~e select option 1 and get the X-Y line graph menu: 

ONLY OIE •GRAPH DATA• NAME IS HEQUllED, OTHER ITEMS ARE OPTIONAL. 

<11> <A> 
<0 
<5> 
<6> 
<7> 
<8> 

<B> 

<1> •GRAPH DATA• 
<2> f ILE NAHE 
<3> TO USE 

<D> 

<C> 

(10) 
<SLANlt> 
<1 - 3> 
(It - 8> 
<9> 

SPECIFY •GHAPH DATA• FILE MAHE 
CENTERED GRAPH TITLE 
•COHNEN NOTATION• ON THE GRAPH 
PLACE <4-8> AT <A>,<H>,<C>,<D> 

Kl::Vl:::>lO~ 1.il •••••• •••••••• ••••••••••••••••••••••••••••••• (6-b]) 
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<10) 
<11> 
<12> 
<13> 
<10 

•x• TITLE, TYPE, GRIU: 
•Y• TITLE, TYPE, GRID: 
HAKE THE GRAPH NOW. 
SAVE THE GHAPH (BY MAHE). 
EXIT - ABANl>ON THIS GRAPH 

•CORNER NOTATION• NOW AT 
•x• AXIS IS LINEAR 
•y• AXIS IS LINlAR 

We wi~h to graph the data file "Te~T.OAT" ~o we press return: 

MAKE A SELECTION (BLANK, 01 THHU 111): _ 

ENTER THE NAME FOK THE GRAPH UATA FILE (LINE I 1) 
TEST.DAT 

ONLY OIE •GRAPH DATA• NAME IS REQUIRED, OTHEK ITEMS ARE OPTIONAL. 
(1) •GHAPH UATA• 
<2> FILE HAKE 
<3> TO USE 

< 11> (l) 

(Ji) 

<5> 
<6> 
<7> 
<8> 

<ts> 

<D> 

<1o> 
<BUlll> 
(1 - 3> 

SPECIFY •GRAPH DATA• FILE NAME 
CENTERED GRAPH TITLE 

<- - 8> <9> 
(10) 
<11> 
<12> 
<13> 
(10 

•CORNER NOTATION• ON THE GRAPH 
PLACE <--8> AT <A>,<B>,<C>,<D> 
•x• TITLE, TYPE, GHIO: 
•Y• TITLE, TYPE, GRID: 
HAKE THE GHAPH NOW. 
SAVE THE GRAPH (tsl NAME). 
EXIT - ABANDON THIS GRAPH 

HAIE l SELECTION (BLAN~, 01 1 THRU 1-):.!.! 

:TEST .IJAT 

•CORNER NOTATION• NOW AT 
•x• AXIS IS LINEAR 
•Y• AXIS IS LINEAR 

Motice that the file name is now present, after having been 
verified as present on disk by the system. There it !till room 
for nine more data files to be plotted if we !O choo!e: 

"e !elect option 11, in order to !pecify a title for the Y axi!. 
we al!o au!t tell what kind of l data we have, !O we indicate 
that it i! linear. We al!o indicate that no grid i! <1e!ired on 
thi! plot. 

ENTEi THE TITLE FOB THE Y AXIS 
l AXIS DATA 

HEVI!:>lull 1.4 ••••••••••••••••••••••••••••••••••••••••••••• {b-H3) 

A 

A 

'· 
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ENTEK (FOB THIS AXIS ONLY) : 
1 TO PROVIDE LOGARITHMIC DATA DISPLAY 
2 TO PROVIDE LINEAR DATA DISPLAY (WITH GRID LINES) 
3 TO PROVIDE LOGARITHHIC UATA DISPLAY (WITH GRID LINES) 
<RETURN KEY> TO PROVIDE LINEAR (STANDARD) DATA DISPLAY : 

Notice that the menu reflect.? our choice~ up to now. we could 
continue to add more and more to the graph if we de~ire. 

ONLY ONE •GRAPH 
(1) 

<2> 
<3> 

DATA• NAME IS REQUIRED, OTHER ITEMS AKE OPTIONAL. 
•GRAPH DATA• 

FILE NAME 
TU USE 

(11) ! <A> <D> 
t <"> 
I <5> 

' <6> 
I <7> 
I <8> 
! <B> <C> 
I 

(10) 
<BLANK> SPECIFY •GRAPH DATA• FILE NAME 
<1 - 3> CENTERED GRAPH TITLE 
<q - 8> •CORNER NOTATIOI• ON THE GRAPH 
<9> PLACE <q-8> AT <A>,<B>,<C>,<D> 
<10> •x• TITLE, TYPE, GRID: 
<11> •y• TITLE, TYPE, GRID: Y AXIS 
<12> HAlE THE GRAPH NOV. 
<13> SAVE THE GRAPH (BY MAHE). 
<14> EXIT - ABANDOM THIS GRAPH 

:TEST .DAT 

DATA 
•CORNER NOTATIOI• NOW AT 
•x• AXIS IS LINEAi 
•J• AXIS IS LINEAi 

HAKE A SELECTION (BLANK, 01 1 THRU 14):_!l 

Let'~ now make a graph: 

ON WHAT l>EVICE IS THIS TO BE DRAWN? 
0 OOT MATHIX PRINTER •TYPE A• (EG. MX80 DENSE KODE) 
1 DOT MATRIX PRINTER •TYPE B• (EG. HX80 FAST MODE) 
2 DOT MATRIX PRINTER •TlPE C• (EG.MX100 DENSE MOUE) 
3 DOT MATRIX PRINTER •TYPE O• (EG.HX100 FAST HOOE) 
II PEN PLOTTER 
5 GRAPHICS CRT 
6 WORD PROCESSING PRINTEI 
1 - ? : SPECIAL DEVICE. ENT~R SELECTION:2 

We choote item "2" a! our output device (C.ITOH 8510 it u.?ed 
here): 

And we get thi~ plot: 

(SEE CHAkT AT ENU Of SECTlOh) 

Ht::Vl!:>IOH 1 ................................................ (6-83) 

.l 



1659 

,.._, 
" 

-------------------·-·- -· -----------------------

PLOTWARE-z• .................... GRAPHI·r· St::C'fi0N ............... paqe:D-25 

BUILDING A BAR CHART 

A tutorial of this is not needed as it proceeds exactly as did 
the X-Y line graph. The following points are necessary, however, 
as they reflect differences or items of importance. 

BARS: 

a. Bars aay be placed vertically or horizontally .. 

b. Bars •ay be •sTACKEo• one on top of another. This is done 
by using two values on your input data file. After 
selecting the •sTACKEo• option, the 1st value is tne 
total value of the bar, the 2nd is the amount of the 
smaller (sub-bar:). If the 2nd value is ZERO, no shadin9 
is done on the bar. USE ·rHIS OPTION FOR INSTANCES WHERE 
YOU DO NOT DESIRE SHADING. 

c. Bars may be multiply stacked. Here you first choose 
•simple• bar charts. Then for each s·rACKED bar, the next 
data record MUST have a •-• (hyphen) as its ONLY title .. 
The value on this data record is the TOTAL height of the 
bar at that time. Continue as needed. For instance, we 
need 4 bars, each stacKed 3 high: 

title amount 

ITEM l 8 
10 
13 

ITEM 2 6 
12 
15 

ITEM l 9 
10 
11 

ITEM 4 -4 
-9 

-11 

Note that this will appear as 12 bars, but will actually be 
graphed as 4 bars, each with 3 elements .. 

d. Bars may have negative values. When this happens, the 
reference axis is •floated• away from its annotation and 
title to allow room for the negative values to be 
plotted. 

e. Bars •ay be entirely negative. As in •d•, the bar is 
•floated• to the highest (or furthest right - depending 
on whether horizontal oc vertical bars are used) point 
possible. 

BUILDI~G PIE CHARTS 

REVISION 1.4 ............................................... (6-83) I 
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A tutorial of this is not needed as it proceeds exactly as did 
the X-Y l•ne graph. The follovinq points are necessary, however, 
as they reflect differences or items of importance. 

SEGMENTS: 

a. To color a segment select the COLOR option. Use only the 
color available to youc devices. 

b. To •explode• a segment (remove it slightly fcoM the pie): 
Use a negative color (use -1 for black on white, as with 
a dot mate ix pr inter). 

SEGMENT ANNOTATION 

Annotation is centered in the segment, unless the segment is 
too small for this. 

Annotation outside of the segment is also angled to the 
center of the segment and is justified (either right or 
left) to the segment depending on the •direction• of the 
printing. 

DA'fA VALUES 

DATA VALUES may be any reasonable value. 
autoaatically be scaled to percentages. 

0 
0 

0 .. 
I''\ 

0 
C• 

0 
0 

0 
0 
l"l 

Cl~ 
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o...<> 
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0 
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0 
0 
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EXPANDING THE MENUS 

In using the DRAW command, one may soon desire to add new fea­

tures to the menus which he finds in the DRAW module of the CHART 

processing program. This is always the case when one finds that 

certain •nice items• li~e logos, special sizes, special 

coabinations of graphs, etc. will iaake his graphs assume a very 

•customized• appearance. This is usually approached by starting a 

major programming ef foct and spending many months of intense 

efforts buil<iing menus, file processing subroutines, and all of 

the other typical things needed by a major system. 

The DRAW coamand is not iaplemented in that fashion, however. It 

instead will access a set of instructions which have been 

specified in a very si•ple language that is a subset of the 

standard BASIC language all computer users learn in the 

beginning of their experience with micro-computers. This 

particular language is so simple that a person who is not 

familiar with BASIC will be able to make new menus after a couple 

of hours of study in this section of the manual. 

BASIC does not have a convenient way to •format• data into 

an orderly appearance on the screen or in the disk files. This is 

due mostly to the purpose of the original authors of BASIC. It 

would be a simple language for the SCIE~TIST and EHGI~EER who 

would usually scoff at frills in output appearance and who, 

instead, wanted his answers quickly. Consequently, this BASIC 

implemented as the PLOTWARE-z language will use an extension to 

allow the proper formatting of the data to be passed to the 

PLOTWARE-z processing program. 

The subset of BASIC chosen foe this purpose is called DATAWARE-z 

and will be referred to as this for the remainder of this manual. 

DATAWARE-z functions in the following manner: 

1. A OATAWARE-z file consisting of the BASIC statements is 

generated by some convenient word processing program oc 

test editor just as any other text file would be generated. 

This file must be called : •oATAWARE.SRc•. 

2. The INSTALL program is invoked and the •oATAwARE-z 

COKPILER• is selected fro• the menu. This allows you to get 

a listing of the pco9ram alon9 with an~ wacnin9 or eccor 
mesaagea which may have been produced. 

3. The DATAWARE-z COMPILER will generate a code file called 

•oATAWARE.DAr. This file aust be on the default disk when 

the DRAW verb is invoKed. It will then be accessed to 

pcesent the included menus to the opecatoc of PLOT~ARE-z. 

The file DATAWARE.SRC, as used in the distribution disk, may be 

obtained f co• the INSTALL pcogra• as a selection f com its menu. 

SYMTAX OF DATAWARB-z 
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VERBS AVAILABLE IN OATAWARE-z: 

ACCEP·r - Get an item fro• a screen structure. 
ASC - Convert a numeric itea to a character item. 
CLOSE - Used to terminate access of a disk file or data base. 
ENTRY - Marks the location the OATAWARE-z progra• begins. 
FIELD - Used to define a data item. 
FOR n • m TO .. - Used to define and control loops. 
GET - Used to access a data base item. 
GOPROG - Initiates separate program - with return privelege. 
GOSUB - Transfers control to external subroutine. 
GOTO - Used to transfer control to a new location {label) 
IF - Used to selectively transter control to a label. 
INPUT - Get data fro• the operator console. . 
INPUTln - Get data from a file or another usec partition. 
NEXT - Used to terminate a loop and/or continue its action. 
OPEN - Used to begin access of a disk file or data base. 
PRINT - Used to display iteas on the operator console. 
PRINTtn - Used to display items into disk files or partitions. 
PUT - Used to insert an ite• into a data base. 
RE·ruRlf - Transfers control back to the host program. 
SCREEN - Defines a screen to be used for data entry. 
SELECT - Repositions data base pointer (as applicable). 
VAL - Convects character data item to numeric. 

Other syntax iteas: 

assignaent statement: 

VARIABLE • STATEMENT 

label: 

nnn 

PROGRAM STRUCTURE: 

The DATAWARE-z program is different from BASIC programs because 
it must always specify any fields which are used in the program. 
This is in keeping with the stated purpose of making FORMATTING 
of the data simpler. All •variables• used in the program must 
therefoce be declared by a FIELD statement, (which may occur 
anywhere in the pco9ra•), by a SCRSEM atate•ent and it1 
accompanying variable declarations (at the be9innin9 of a 
OATAWARB-z pro9ra•) or by implicit reference to a data base item 
through the OPEN statement. 

The DA~AWARE-z program cannot have multiple statements on a 
single line, separated by the •:•, as allowed by some BA:ilC 
interpreters, but it can have multiple statements on separate 
lines. This means that it is HO'?' ~ECESSARY that each line have a 
statement number. In fact, it is recommended that only the lines 
be numbered which are specifically reference·d by a IF or a GOTO 
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statement, as this speeds the execution and as only 255 labels 
ace allowed in a progcaL. 

Arithmetic statements are allowed only in ASSIGNMENT state•ents 
and may not be used in other ways. If an arithmetic statement is 
needed, in an IF state•ent for example, the assignment state11ent 
should precede the other statement to perform the arithmetic 
procedure. The resulting quantity can then be used as a 
•variable•. 

Variables ace specifically given a type by their respective 
defining verbs. String variables ace specifically given a length 
and that length is always constant. Variables may not be 
ReD~FINEO by the encounter of another conflicting statement. 

All other differences are seen as one of the two following ite11s: 

a. Since OATAWARE-z is a subset of BASIC, some extensions of 
some of the ve c bs aay be o• it ted. 

b. DATAWARE-z has specific verbs associated with external 
multiple tasks, data base structures, and CR~ screen con­
cepts. Therefore certain verbs are found in OATAWARE-z that 
ace not in BASIC. 

SYNTAX OF THE OATAWAR£-z VERBS: 

ACCEPT 

Syntax: 

ACCEPT vac iable 

This causes the cursor to position itself at the screen position 
defined by the SCREEN statement(s) and begin to assemble the item 
referenced by the variable naae. The variable name must be 
specified by the SCREEN state•ent as one of the variables of the 
screen. 

EXAMPLE ACCEPT NAMEOl 

ASC 

Syntax; 

ASC variable 

This effects the conversion of a numeric item (specified by the 
variable) into a character (stcing) ite•. Tnis is normally used 
to tcansfec numeric quantities, which would normally be 
unreadable in a •standard A~c11• data format into a for•at of 
that type. It affects the TOGGLE variable in the followin9 way: 

TOGGLE • 0 when a normal conversion occu~s. 
TOGGLE- 1 when a conversion occurred with overflow ofthe 
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receiving field. 

EXAMPLE DATEOl • ASC (OATEX) 

CLOS£ 

Syntax: 

CLOSE n (standard file format) 

CLOSE name (data base format) 

This closes an input disk file. It closes and saves an output 
disk file, with any updates noted in the directory. It must 
specifically be executed for any output disk file which you wish 
to save for other uses. It ter11inates usage of a data base file 
and allows other tasks and/or programs to access the updated file 
structures (as applicable). 

EXAMPLES: CLOSE 2 CLOSE •M'lDATA.DBS• 

ENTRY 

Syntax: 

EHTRt n 

DATAWARE-z functions as a •subroutine• to other software 
structures. The normal use of DATAWARE-z allows the program to 
•ca11• the dataware structure and to direct it to begin at a 
specific point. DA'rAWARE-z may choose to assemble certain data 
and then return to the calling program to allow it to process 
that data. On subsequent times, the host pro9ram may then return 
to DATAwARE-z in the same way, but with the intention of 
proceeding from a different point. This point is specifically 
stated by the ENTR'l statemnt. 

This statement is not normally used unless the complexity of the 
calling structure and/or the needs of the host progra• require 
it. 

EXMPLE: ENTR'l 3102 

f'IBLO 

Syntax: 

FIELO n variable defaultvalue format 

Where: 

•n• is 0 foe the pass/return array to the host program. 
•n• is 1-5 for disk files, or n = 6 foe the data base. 

•variable" is a well-defined variable·· name, not previously 
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encountered. 

•defaultvalue• is a default value that the variable assumes. 
This is a convenient way to specify •coNSTANTs•. 

•foraat• specifies the beginning location in the respective 
file or area where the variable begins. It is followed by a 
dash and another nuaber indicating that the field extends 
through that position. This is true only on character 
(string) variables and only the beginning position is needed 
for integers and reals. 

This allows the program to subsequently use that name as a 
variable, as specified. The following convention is used when the 
•foraat• character option is omitted (hence specifying a NUMERIC 
itea): 

If the variable begins with I,J,K,L,M, or N it is an INTEGER 

Otherwise it is a REAL 

Caution should be exercised with the use of integers and reals as 
most •canned software• accepts only character (string) data. The 
usual place where Integers and reals ace found is in the 
pass/return array for use by the host program, or for use as 
•scratch-pad• items, or in disk files where speed and data 
coapaction is necessary. Integers and reals are stored in the 
standard •aainf raae• foraat of two bytes per integer and four 
bytes per real. 

BXAHPL& FIELD 2,MYI~TG,45,(15) 

MYINTG is an integer in file 2, occupying 2 bytes 
,.,........, of memory. It begins with a value of 45. 

FIELD l,MYSTRG,.ABCdefl23456•,(21-32) 

MYSTRG is a character (string) variable occupying 
positions 21 through 32 of the area of file 3. It 
has an initial value of •AsCdefl23456•. 

PROGRAMMING HINT: Since it is race to need all five possible 
files during a DATAWARE-z data entry subroutine, it is usually 
convenient to select one of the files (for example IS) to use as 
a •wock• or •scratchpad• acea. The work variables will then 
always occupy that file's acea. 

FOR 

Syntax: 

FOR n • a TO mm 

This allows •1oops• in the standard sense of BASIC programming. 
It sets the variable •n• to the quantity ••• and procedds through , 
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the loop until it encounters a •NEXT• statement. It then 
incre•ents the quantity •n• by l and begins the next trip through 
the loop if the quantity •n• is not greater than •111••. Hence it 
always makes one trip through the loop no matter what values •m• 
and •m11• assume. 

The variables •n•, •m•, and •mm• must be assigned as integers and 
referenced as such throughout the •prograa•. 

GET 

EXAMPLE: 

FIELD 5,N,O, (10) 
FIELD 5,M,12,(12) 
FIELD 5,MM,20,(14) 

FOR N :s M TO MM (loops fros 12 through 20) 

Syntax: 

GET data-base-specification. 

This is used to obtain the item specified in the target data 
base. The section accompanying the data base of your choice must 
be consulted to reference the proper syntax for this verb. 

GOTO 

Syntax: 

GOTO n 

The la be 1 •n• must exist in the program and must be in the proper 
range for a label 

EXAMPLE: GOTO 100 

IP 

Syntax: 

IF variable-! ltest variable-1 THE~ n 

•variable• is a properly formed variable and both are 
compatible in type. 

•itest• is one of the following: 
• 
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•n• is a valid label. 

This allows the prograa to make logical program control 
transfers .. 

EXAMPLE: 

INPPUT 

Syntax: 

INPUT 
INPUT In 

IF A = 8 THEN 200 

(input from the console) 
(fro• a disk file or user partition) 

This does not get variables from the designated location .. It 
instead inputs a RECORD fro• the location, which will, or course, 
contain the values to be associated with the variables. It then 
the responsibility of the PIELD statements to get the values to 
their associated variables. It is suggested that one use the 
I~PUT statement on single variables only as this simplifies the 
handling of direct console items .. If the console is to accept 
more than one variable at a time, probably following the 
presentation of a single question to the user, the best way to 
accomplish this is to use the SCRBEN verb to set up a CRT screen .. 

EXAMPLE: 

NEXT 

Syntax: 

NEXT 

INPUTl2 (gets next record from file 2) 
INPUTll(IKEr) (RANDOM FORK : record IKEr) 

This is the proper way to end a •1oop•. It processes the loop 
currently in effect .. 

NOTE : There is no provision in DATAWARE-z to handle •nested 
loops• as there is in BASIC .. Care should be taken to avoid these 
constructs .. 

OPEN 

Syntax: 

OPEN n 
OPEN •oATASASE.NAK• 

(data file format) 
(data base format) 

This attaches a data file to the program for subsequent usage via 
INPUTln or PRI~Tln. 

The syntax for data base usage depends on the data base attached. 
See the appropriate section for your preferred data base. 

The proper action for data files is as follows: 
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a. Foe established sequential files, the next references 
should be INPUTln only. 

b. Poe new files (output files), the first reference will 
cause any established file to be removed. 

c. Foe random files, the first access of the file must be an 

INPUTln. Thereafter reads and writes may be interspersed. 

It should be noted that there is no inherent record liait in 

DA'tAWARE-z as there is in BASIC and other systems. 1 f you wish to 

we ite oc read a 750 character record, you may do so. There is a 
realistic limit however, as iaposed by the total memory on your 
system. If this is exceeded by abnormally large file sizes, you 
may possibly experience a system halt with an accompanying 
message about the resultaot lack of memory space. 

EXAMPLE: 

PRIN'l' 

Syntax: 

PRINT 
PRINT In 

OPEN 3 •a:OA'rAPILE.DAT. (OPENS FILE ) as 
DATAFILE.DAT on •e:•) 

(Console format) 
(DISK FILE or DA'rA BASE format) 

This allows the display of the designated fields onto the 
appropriate item. This is the only way to effect a physical 
transfer of the data which you have specified through the use of 
your FIELD statements. A record of length equal to that necessary 
to handle all of your specified fields will be transferred to the 
designated place. The values of 1-5 are valid for disk files. The 
value of 6 may be valid for your data base. See the data base 
section appropriate to your preferred data base format. 

EXAMPLE: PRIN'l'll 

PU'l' 

Syntax: 

PUT variable 

This allows the direct entcy of a data base item into the 
specified location. See the section on your preferred data base. 

RBTUIUI 

Syntax: 

RETURM 

This construct allows the return of control to the host program. 
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In PLO·rwARE-z, it should be used only af tee the file •coM MON.Crrn• 
and the appropriate data file(s) have been gathered. This is the 
proper way to begin processing the data gathered by the DA'rAWARE­
z subroutine and the command file built during tnat process. 

SCREEN 

Syntax: 

SCR££N 
(records ·one for each line to display on the CRT) 

FieLO 

This allovs an easy way to specify a CRT screen to be built. The 
necessary •help• information and roo• for each input field 
(denoted by the underline symbol(s)) precedes, then a FIELD 
statement foe each field follovs. There is one major difference 
between this FIELD statement and the standard FIELD statement. 
There is no •format• pact as each field is necessarily character 
data (do not attempt to enter binary data on an ASCII terminal!) 
and the position of input is already defined. The total length of 
the screen input field is the su• of the separate fields within 
the SCRE£lil. 

EXMPLE 

SCREEN 
Y'our NAME 
Your SSN 
The DATE 
FIELD O,NAMEIN,• 
FIELD 0,SSNIN,• 
FIELD 0,0ATEIN,• 

• 
" 

This defines a three line screen with three fields. The total 
record length is the sum lengths of the fields. When displayed on 
tne screen, the first two fields will be blank and the DATE field 
will have dashes in the proper positions foe month, day, and year 
placement. 

SELECT 

This construct allows the proper placement of the input-output 
process for certain data base constructs. It effects a specified 
record and file selection as necessary. See the section on your 
preferred data base. 

VAL 

Syntax: 

VAL( variable) 
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This is the means to convert character (string) data into numeric 
format. It sets the TOGGLE variable as follows: 

TOGGLE • 0 
TOGGLE• l 

(after successful conversion) 
(after conversion on non-numeric data} 

This allows the editing of numeric data fields. 

EXAMPLE: X • VAL (M~STRG) 

This construct, like the ASC construct, is valid only in the 
assignaent statement. 

label 

There is provision for labels in the program. The label must 
occur as the first item on that program line, and •ust be in the 
range of l to 255 (inclusive) 

EXAMPLE: 40 X • A + B 

This shows a label used together with an assignment statement. 

assignaent state•ent 

This allows the inclusion of simple computations. Since 
DATAWAR£-z is designed for data input and not computations, the 
assignaent statement is limited to the following forms: 

variable! • variable2 arithop variable) or 
variable! • function ( variable2) 

arithop may be : •+•,•-•,•••,•;•,or •••• 
The second form is seen with VAL and ASC operations (see above). 
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USING THE COMMAND PILE SYSTEM - OPERATING D£TAILS 

When using the coamand file system, it is assumed that the user 
is familiar with the following items: 

a. The COMMAND FILE language. 

b. The INSTALLATION of his HARDWARE. 

c. Any items unique to his system (device TYPE, etc.) 

If you have not done these, return to the proper sections and do 
so. This section is designed to provide any specific details 
necessary to the operation of the system which were not covered 
in those other sections. However, this section will be comple& 
and vague to those not familiar to some degree with the above 
items. 

OPERATION: 

The COMMAND FILE syste• revolves around three different files. 
These must always be accessible to the system when running: 

a. CHART.COM 

b. PL01'SPEC.DAT 

c. OVERLAYS.OVR 

CHART is the base progra• which processes the command files. It 
is started by the operator or by the running system (see the 
BASIC e&aaple in the INTERFACE section for an example of this) 
and will not be needed again. 

Chart is not in the format of the usual PASCAL, COMPILED BASIC, 
FOR~RAN, or similar object code files. It instead consists of 
many linked assembly language modules which cont a in many 
different data and object code areas. These areas may be or may 
not be •odif ied in the process of running the system. Some of 
these areas are specifically scrambled to facilitate the security 
system of PLOTWARE-z. However, the progra• CHART.COM will not be 
modified in any way once it is loaded. Therefore, it may be 
STARTED, by the operator or by any system~ fcom any disk desired. 
This will allow the usec to manage his disk storage facilities in 
whatever manner is convenient to the occasion. Instead, all 
modified code and overlay code and data that is modified ~ill be 
placed into the file PLOTSPEC.DAT and/or PLOTWARE.OVR. Generally 
speaking, one must never perform input or output to PL~rsP~C.OAT 
for that file is for the internal usage of PLOTWARE-z routines. 
The file PLOTWARE.OVR aay be used as a link and chain file (see 
the INTERtAC£ SECTION) and can be freely modified in the first 8 
logical (128 byte) records. The format of the first 12 bytes of 
the fir st record is fixed (see the INTERFACE SECTION), and 
records beyond the first eight records wi.U. most likely be 
modified if they are included into this file. If 1012 bytes of 
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common disk storage is not enough for your program requirements 
outside of the COMHA~D FILE routines, use another disk file and 
aaintain it in some acceptable fashion. 

The CHART program first reads the PLOTSPEC.OAT file and analyses 
this file with respect to the code file in Rtenaory (CHAR'r.COK). If 
the code file matches that expected from the serialized 
distribution disk, as expected via a special serial number •hatch 
alqor itha•, the program proceeds. The first 262 bytes of aeiaory 
are always used for this purpose. This is called the •initialize 
phase•. Other things proceed during this phase: 

a. The handling of •3 pass• dot matrix color printers. 

b. The handling of •n pass• single pen plotters. 

c. The establishing _of further •serial number hatch and 
slash• routines. These always occur periodically and will 
use tne first 262 bytes of memory, obtain their code 
froa the OVERLAYS.OVR file and access PLOTSPEC.OAT to 
find necessary overlay space foe long routines. 

d. The structure of the OVERLAY SKELE·roN foe the CHART 
program. 

It should be noted that the overlay structure of PLOTWARE-z is 
not like that used in BASICS and PASCAL compilers found 
elsewhere. It is specifically designed to be a multi-level 
overlay scheae and must not be modified by the user. Modification 
of the .OVR files or of the file PLOTSPEC.OAT will probably 
result in a •systeas crash• and the user may find that the disk 
directories will be destroyed. LEAVE THESE FILES ALONE! If you 
are overly concerned about this problem occurring - perhaps by 
the inadvertent encounter of Murphy's Law while you are debugging 
some external progra~ (those assembly language programs will be 
candidates foe this sort of thing), feel free to use STAT to •ake 
these file READ-ONLY. P[.,()TWARE-z is sufficiently intelligent to 
aodify the status of the file(s) prior to writing to them in the 
overlay process. 

GRAPHIT.COM 

CRT's, Plotters: 

a. GRAPHIT.COM 
b. OVERLAYG.OVR 
c. CHART.COM 
d. OVERLA'lS.OVR 
e. PLOTSP!C. OA·r 

SUMMARY OF DISK FILES 

(menu driven graphics) - Uses CHART.COM 

(on default disk) 
(may be placed on any disk - prefer default) 
(on default disk) 
(may be placed on any disk - prefer default) 
(on default disk) 

DOT MATRIX PRINtERS: 
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a. GRAPH IT.COM (on default disk} 
b. OVEtlLAYG.OVR (may be placed on any disk - pref er default) 
c. CHAR·r.COM (on default disk) 
d. OVERLAYS.CVR (may be placed on any disk - pref er default) 
e. PRINTMAP .COM (on default disk) 
f. PLO'rSPEC.DAT {on default disk) 

CHART.COM {for COMMAND FIL£ plotting without GRAPHIT, or by 
the USER program as written) 

CRT•s, Plotters: 

a. CHART.COM 
b. OVERLA'tS.OVR 
c. PLOTSPEC.DAT 

(on default disk) 
{•ay be placed on any disk - prefer default) 
(on. default disk) 

001' MATRIX PRINTERS: 
a. CHART.COM (on default disk) 
b. OVERLAYS.CVR (may be placed on any disk - prefer default) 
c. PRINTMAP.COM (on default disk) 
d. PLO°tSPEC.DAT (on default disk} 

PRINTMAP.COM (used atomatically for others - for dot matrix) 

Reference files: 

a. PLOTWARE.DAT 

b. PLOTWARE.OVR 

(holds last •picture• from any progra•) 
(required) 
(holds return overlay information for auto­
restart of calling (chaining) program. Pro-
gram name in lst record, pos 2-12.) restarts 
only if this file is present. 

PLOTCOMP.COM (Used to generate binary file of plotter routines.) 
(This routine is found in the INSTALL section. Use INSTALL to run 
it fro• the INSTALL overlay structure - level 3) 

1. PLOTSPEC.SRC 

2. PLOTSPEC.DAT 

MOOIF't .COM 

(the input file to the compiler PLO·rcoMP) 

(the output file from the compiler) 

files as indicated in menu : during execution. 

This part of the INSTALL program allows the specific direction of 
certain parameters to the PLO'l':>PeC.DAT file and to the CHART.COM 
overlay structure. This is the way one must select specific 
options foe multiple dot •atrix printers or multiple dot matcix 
printer •odes. 

YOU DO NOT NEED TUE PLOTCOMP AND HODIF't seCTIOMS PAST 
INSTALLATION. Remove these once the system is installed. 

Rl:::VISIOH 1.4 •••••••.•••••••••••.•••••••••••••••••••••••.• (6-83) 

---------------------------~-----· _." ...... ~ 

I. 



USING THE COMPILER LIBRARY SYSTEM - OPERATING DETAILS 

When using compiler library file syste•, it is assumed that the 
usec is familiar with the following items: 

a. The language to be used as a •host program" language. 

b. The INSTALLA'rION of his HARDwARE. 

c. Any items unique to his system (device TYPE, etc.) 

d. The •1inking process• associated with the host language. 

If you have not done these, return to the proper sections oc 
docuaents f com your language vendor and do so. This section is 
designed to provide any specific details necessary to the opera­
tion of the system which were not covered in those other 
sections. However, this section will be complex and vague to 
those not familiar to some degree with the above items. 

OPERATIO~: 

The COMPILER LIBRARY systea revolves around three different files. 
These aust always be accessible to the system when cunning: 

a. The USER PROGRAH. 

b. PLOTSPEC.DAT 

c. OVERLAYS.OVR 

The USER PROGRAM is the base program which processes the graphic 
comaand subroutines. It is started by the operator or by some 
running system which can intelligently select control of the 
computer to some other program. The necessary code overlays and 
data overlays will be taken f ro11 available memory of the computer 
after the program performs its first mandatory call to the PLOT­
WARE-z systea (via a call to PLOTS) and the ociginal code file 
will not be needed again. 

The PLOTWARE-z routines which require overlay of program and/or 
data structures are not in the format of the usual PASCAL, COM­
PILED BASIC, FORTRAN, or siailar object code files. Therefore, it 
will not interfere with any of these types of overlay calls. It 
instead consists of many linked assembly language modules which 
contain many different data and object code areas. These areas 
may be or may not be modified in tbe process of running the 
systea. Some of these areas are specifically scrambled to facili­
tate the security systea of PLOTWARE-z. However, the pro9ra• 
users pro9ram on tne disk will not be 11ocHfied in any way once it 
is loaded. Therefore, it may be STARTEO, by the operator or by 
any systea, from.any disk desired. This will allow the user to 
manage his disk storage facilities in whatever manner is 
convenient to the occasion. Instead, all modified code and over­
lay code and data which is modified will be placed into the file 
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PLOTSPEC.DAT and/or PLOTWAR£.OVR. Generally speaking, one must 
never perform input oc output to PLOTSPEC.DAT for that file is 
for the internal usage of PLOTWARE-z routines. The file 
PLOTWARB.OVR may be used as a link and cha in file (see the 
INT~RFACE SECTION} and can be freely modified in the first 8 
logical (128 byte} records. The format of the first 12 bytes of 
t h e f i r s t r e co r d i s f i x e d ( s e e th e I N ·r £Rf' AC E s EC ·r Io N } , a n d 
records beyond the first eight records will most likely be 
modified if they are included into this file. lf 1012 bytes of 
common disk storage is not enough for your pcogcam requirements, 
use another disk file and maintain it in some acceptable fashion. 

The user program will call PLOTS which will first read the 
PLOTSP£C.OAT file and analyse this file with respect to the code 
file in me111ocy (linked PLOTWARE-z pacts only}. If the code file 
matches that expected from the serialized distribution disk, as 
expected via a special sec ial number •hatch algorithm•, the 
progra• proceeds. The first 262 bytes of memory are always used 
for this purpose. This is called the •initialize phase•. Other 
things proceed during this phase: 

a. The handling of •3 pass• dot matrix color printers. 

b. The handling of •n pass• single pen plotters. 

c. The establishing of further •serial number hatch and 
slash• routines. These always occur periodically and will 
use the first 262 bytes of memory, obtain their code 
froat the OVERLA'iS.OVR file and access PLOTSPEC.DAT to 
find necessary overlay space for long routines. 

d. The structure of the OVERLAY SKELE~ON for the CHART 
program. 

Be sure to always allow this •1ow memory• area in your user 
progra•s. See the INTERFACE SECTION for an example of this in 
FORTRAH. 

It should be noted that the overlay structure of PLOTWARE-z is 
not like that used in BASICS and PASCAL compilers found 
elsewhere. It is specifically designed to be a multi-level 
overlay scheme and must not be modified by the user. Modification 
of the .OVR files or of the file PLOTSPEC.DAT will probably 
result in a •systems crash• and the user may find that the disk 
directories will be destroyed. LEAVE THESE FILES ALO~E! If you 
are ovecly concerned about this problem occurring - perhaps by 
the inadvertent encounter of Murphy's Law while you are debugging 
some external program (tnose assembly language programs will be 
candidates for this sort of thing), feel free to use s·rAT to make 
these file READ-ONL~. PLO·rwARE-z is sufficiently intelligent to 
modify the status of the f ile(s} prior to writing to them in the 
overlay process. 
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SUMMARY OF DISK FILES - COMPILER LIBRARY •RUN TIM~· 

a. User's proqram (on any disk) 
b. PLO·rsPEC.OAT (on default disk) 

DOT MATRIX PRINTERS: 
c. PRINTMAP.COM (on default disk) 
d. PL01'SPEC.DAT (on default disk) 

PRINTMAP.COM (used atomatically for others - for dot matrix) 

Reference files: 

a. PLOTWARE. OA·r 

b. PLOTWARE.OVR 

(holds last •picture• fro• any proqra•) 
(required) 
(holds return overlay information for auto­
restart of calling (chaining) program. Pro­
gram name in 1st record, pos 2-12.) restarts 
only if this file is present. 

PLOTCOMP.COM (Used to generate binary file of plotter routines.) 
(This routine is found in the INSTALL section. Use INSTALL to run 
it fro• the INSTALL overlay structure - level l) 

l. PLO'rSPEC.SRC 

2. PLOTSPEC.DAT 

MODIFY .COM 

(the input file to the compiler PLOTCOMP) 

(the output file fro• the compiler) 

files as indicated in menu : during execution. 

This part of the INSTALL program allows the specific direction of 
certain pacameters to the PLOTSPEC.DAT file and to the CHART.COM 
overlay structure. This is the way one must select specific 
options for multiple dot aatrix printers or multiple dot matrix 
printer modes. 

YOU DO NOT NEED ·raE PLOTCOMP AND MODIFY SECTIONS PAST 
INSTALLA'rION. Remove these once the system is installed. 
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DEVICE SPECIFICATIOH - Real Time Devices 

In attaching new devices, the user must be aware of the simple 
language of PLOTCOMP. This is processed by a part of the INSTALL 
pco9ram and will produce the necessary code to drive the 
plotters, CRT's, cameras, and such which are typically assigned 
lo graphics peripheral service. 

Most items do not need assembly language support, but if you do 
need it or just prefer to use this approach, it is available. The 
code aust reside fro• 145H and cannot extend past 200H. See the 
SUBR colllland and the CALL command. 

KODIPYillG TB& PLOTWAR£ PAalJitftERS 

The PLOTWAR£-z software can be modified in all of the areas which 
specify the hardware to be used as graphics output. These areas 
ace held in •coMMOH• storage, in most cases and ace accessible 
via the COMMON specification in either M80 assembler, or by the 
COMMON specification in F80 Fortran, or similar compilers. In the 
case of any standalone programs which access these variables, a 
separate program, •MODIFY.COM• (found as structure •1• of the 
INSTALL program) will change these parameters to the desired 
values. Soae changes are able to be made only by external pro­
g r aa •eans, such as DDT.COM, but these are all associated with 
such things as replacing an assembler driver routine and are not 
generally used. Other modifications are possible through the 
INSTALL program. 

The explanation of each of these variables follows, with the 
variables grouped into the following categories: 

l. Pen plotter and word processing printer parameters. 
Includes discussion of the plotter command parameters. 

2. Dot Matrix printer parameters for plot generation - as 
comaon with the REAL TIME device data areas. 

3.Device •driver• addresses - used for placing user -
installed routines for other hardware devices. 

The parameters are described in the following fashion: 

PARAMETER NAME (variable NAME in common) 

PARAMETER description. 

When using the COMMOH specification, it should be noted that all 
pacaaetecs MUST be of the proper type and usage. Foe this rea­
son, all parameters named in common follow tnis convention: 

Al 1 RSAL variables ace named with a beginnin9 letter of A-H oc o­
z. 
All 16 bit integers are named with a beginning letter of I-K or 
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H-N. 

All 8 bit integers are named with a beginning letter of L. 
When updating the stand-alone programs, only the name used in parentheses need be specified. Usage will be accounted foe by the MODIFY program. 

PEN PLOTTER and WORD PROCESSING PRINTER parameters. 
STEP SIZE OF PLOTTER (STEPS) 
The step size of the plotter is the effective distance between" each step of the controlling motor drivers. This is usually expressed in •steps per inch• and must be entered into the software in this fashion. If the step size is expressed in a fractional value (e.g •• 005) take the inverse of the value. The default step size is 200.0 - the effective steps per inch as given by the Houston Instruments Hiplot series plotters. 

THE MU~TIPLICATIVE FACTOR FOR X VALUES (XFACT) 
This is a value which can be used to adjust the plotter software foe any strange step size that might be encountered, for instance - the l step size may be only 1/2 the size of the Y step size. Since there is only one STEP value, the user must •weight• each X value by a factor of 2 in order to avoid a •squashed• appearance in his plot. 

THE MULTIPLICATIVE FACTOR FOR ~ VALUES (YFACT) 
This ia a corresponding value for the Y factor of the plot. It functions exactly as XFACT does for X values. 
THE MAXIMUM NUMBER OF X STEPS PER PLOT COMMAND (MAXXS) 
The software will calculate the best path between the points of the plot based on an algorithm that includes the necessary inte~ 
ger approximation to that path. It must calculate the relative X and Y distances for the aove, and must know what is the maxiaum number of X steps which it can take with one single command to the plotter. In the case of Word Processing printers, this is usually 1 since the printer must then pause to print a period, if the •pen• is down. It aay be limited by the electronics of your plotter. lt is set to 999 in the standard system, for the •s•art• controller of the KIPLOT plotters. 

THE KAllMUM ~UMBER OF Y ST&PS PER PLOT COMMAND (MAXYS) 
Th i s i• a co r r e s pond i n 9 11 ax i mu m f o r t h e Y s t e p s • t t f u n c t ions 
exactlf as does MAXXS. 

THE •stEPS / INCH• FOR WORD PROCESSING PLOTTERS (WPXSTP) 
The w~d processing printers must calculat~~a conversion for each 
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•plotter move• in terms of their available •step size•. The 

distance that the platen moves the paper in the line feed or 

reverse line feed mode is called WPXStP. This is delivered in 

the standard system as 48.0. 

THE •sTEPS I INCH. FOR WORD PROCESSING PLOT·rt::RS ( riP'l:irt>) 

This is a corresponding value for the movement of the daisy wheel 

oc thimble across the page. It is standard as GO.O. 

THE TABLE OF •psEUDO COMMANos• (LPTABL) 

This is the relative number for the code table for all plotter 

COMHA~DS. It exists in the machine as the file •pLQTSPEC.OAT• and 

each plotter type must be contained in 512 bytes or less. For 

example, the HIPLOT series of intelligent plotters is O; the 

COMPLOT series is l, and so on. The relative position is deter­

mined by the relative call numbers found in the PLOTS specif ica­

tion. In the standard system, this table contains three sets of 

para•eters - the HIPLOT series (intelligent), the COKPLOT series 

(DMP 4,5,6), and the QUME word processing printer. 

See the explanation at the end of this section for further ex­

planation on the LPTABL and how to write new code tables for it. 

DOT MATRIX PRINTER PARAMtrERS co..an vith the REAL TIME area. 

The dot •atrix printers supported by the standard syste• are all 

controlled by a set of parameter tables that define the necessary 

protocol for obtaining graphics on the selected printer(s). Many 

of these devices have several forl1ls of graphics, soae of which 

are •dense•, and gives a good approximation to a pen plotter 

9caphics1 and sol1le of which are •fast•, giving quickec results 

since the dots are printed farther apart. The density of the 

different modes give rise to four sets of parameters for all of 

the dot matrix commands. If the user is changing the software 

for another printer which has only one form of graphics display, 

he need change only one of the types of parameters and specify 

that corresponding •eRINTER CALL• when he is using the device. 

The PRINTER graphics are made in the following way: 

l. For the T1PE l,2 and 3 mode, the print head •akes one pass 

across the page and puts all of the dots into place. No overlap 

of dots occurs, and the individual dots can be seen. 

2. For the TYPE 0 mode, the first pass proceeds at aaximum dot 

density and eacn adjacent dot overlaps the previous dot by pact 

of a dot. The head then returns and begins the second pass. It 

first advances just enough to pass the second row of dots between 

the previously made dots. This lets the dots overlap about one 

half a dot. This results in f ac better resolution in this direc­

tion. 

3. For the TYPE 2 RlOde, the first pass. proceeds as did the 
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previous mode, however, there is no second pass made by the 
print head. This is done in order to allov a •medium dense 
•ode•. This 9ives less resolution than is available with the 
previous mode, yet it is still very good resolution. This mode 
is especially useful foe those tasks which may take longer than 
you need, yet which still require very good resolution. 
The parameters ace explained as follows: 

THE NUMBER OF STEPS/INCH, PAPER TRAVEL DIRECTION (XlFACT) 

This describes the number of •dots/ inch• that will be placed 
onto the paper, in the paper travel direction. This is a func­
tion of the distance between the matrix wires in the print head, 
and can be doubled if the print head can make two passes across 
the line, offsetting the second pass so as to print the second 
row of dots between the first cow. This value here reflects the 
density when NO second pass is made. In the standard system, this 
is 72.0. 

THE NUMBER OP STEPS/INCH, PAPER TRAVEL DIRECTION (X2FACT) 

This descc ibes the density when TWO pc int head passes ace aade. 
In the standard system, this is 144.0. 

THE NUMBER OF s·rEPS/lt<ICH I .ACROSS. THE PAGE (YlFACT) 

This is a corresponding value foe the •across the page• density. 
It reflects the dots pee inch, when the head is traveling at the 
•normal• rate of speed. It is 60.0 in the standard system. 

THE HUMBER OF STEPS I INCH, ·Acaoss· THE PAGE (Y2FACT) 

This is a corresponding value for the •across the paqe• density 
when the pcint head is travelinq at maximua resolution, or is 
pcintinq (plotting) in the •compressed• mode. It is 120.0 in the 
standard system. 

THE EFFECTIVE Wio·rH OF THE PRINT PATH OF TH& PRUT HEAD 

This number reflects the print width of the print head pass, from 
its extreme •1eft• to its extreme •c ight•. It is used to al lo-• 
cate storage for the vector to raster scan conversion and to 
produce an effective •window• for all plotting to be done on your 
device. It is 8.0 in the standard syste11. 

·rHB EFF8CTIV£ ~UDTH OP THB PRINT PA·rH OP THB PRIH'? HEAD 

This number reflects the print width of the pcint head pass. It 
is intentionally set at 15.0 (wider than the actual travel of the 
wide printers) so that future printers may be included. It is of 
no real concern, for most printers will throw away the extra 
values. 

THE MAXIMUM LENGTH OF THE PICTURE IN THE X DIRECTIOM 
(Xl.DFLT) 
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This value reflects the maximum length of the •page• foe the 
picture to be drawn on the dot matrix printer. It is set at 10.0 
for the standard system, and is adjustable (dynamically) for each 
p i c t u r e , by use of the X 'i S I Z £ s ta t e men t. ·r h i s v a 1 u e i s the 
DEFAULT value only, and remains dynamically available through the 
X'iSIZE stateaent after it is installed. 

SPECIAL NOTE Oti THE •x" A~D "Y" :iIZE SPECIFICA·rIONS. It should be 
noted that these are DEFAULT values only, and are easily changed 
with the XYS1%£ statement. If you ace continually cunning 15 
inch by 15 feet - long plots of petroleum log data, or something 
similar, this option allows you the liberty of specifying that 
size - which aay be "standard• for you - to be the default size 
of each plot. 

E~ABLE Ti\£ •onIKIZATIOf'I "· MOOt:; OF THE EPSON DRIVER (I STAT) 

This •feature• is foe use only on EPSON printers. 

There is a feature in the EPSO~ microware, located in the print­
ers own controller, and hence not readily accessible by the user, 
which allows data to be occasionally lost if the plot data is 
presented to the printer at the proper (or in this case, impro­
per) tiae. The PLOTWARE-z routines have an algorithm which will 
negate this •feature" and this routine must be used if you ace 
using a buffered serial card in your EPSOM. This card has the 
nasty habit of accepting data from the line and presenting this 
data to the printer in "spurts• which will most definitely cause • 
this •1oss of data" feature to be invoked. If your printer is on 
either an unbuffered serial card (of which there are several 
available, and which must be decided upon by the user for his 
particular unit) or on a parallel port of your computer, you can 
realize a significant increase in throughput by enabling this 
option. It aust be 0 to be enabled. It is set to l (disabled) 
in the standard system. 

(OPTIMIZING MOO£ ONLY) PRrnTER POR·r I.O. (LPORT) 

This is for EPSON printers only. 

This specifies the port of the computer which is used to sense 
the •busy• or •not busy" status of the printer device. It is 
delivered as 04lH in the standard system (the printer status port 
of the major I/O processor card of the ENERCOMP ·rwIN-Z system). 

(OP'fIMIZING MOOE ONLY) PRrnTER STATUS MASK (LBIT) 

This is for EPSON printers only. 

This specifies the bit mask of the status port to use, in order 
to examine only the bits pertinent to the printer. The standard 
syste• is set to 1, meaning bit O is the status of the print 
device itself (not the I/O processor card itself}. 
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(OP'fIHIZING MOOe ONLY) HI/C.O MASK BIT. (LANOZ) 

This is for EPSO~ printers only. 

This specifies whether the LBIT mask looks for a •high• or a 
•1ow• status iaask. If this is the same mask as the LBIT varia­
ble, the mask is looking foe a •1ow• or zero result of the mask. 
If the value is zero (regardless of the value of LBIT), the 11ask 
is looking foe a •high• or non-zero result of the mask test. It 
is set to 1 in the standard system (high means •busy•, low means 
•not busy• - ready to accept data}. 

(OPTIMIZING MOOE ONLY) STATUS STABLE TIME (!SWAIT) 

This is for EPSOH printers only. 

This is used to calculate the •stable status• time of the EPSO~ 
printer. It is set to 100, which is adequate for a 6 MHZ or 4 

MHZ processor (or the 5 MHZ 8085, often referred to as a 10 MHZ 

processor, by virtue of its external clock). It should be 
halved, if an 8080 or 2MHZ Z80 processor is used. This is a 
relatively non-critical value, as it can be •too large• without 
resulting in any significant degradation of the plotting process. 

DEVICE DRIVER ADDRESSES 

The remaining parts must be aodif ied by the user, and ace availa­
ble foe those printers or plotters which must be attached through 
an external routine. These ace the critical entry points of the 
PLOTWARE-z system, and ace to be used for assembler level (or the 
like) modifications. 

EPSNMAP.COM (vector to raster scan conversion) 

THE ENTRY POIN~ TO THE LIST DRIVER ( Ol4EH ) 

This is the point to which the software branches to output a line 
of plot data. The register convention is as follows: · 

HL - points to the byte array to be output. 

DE - points to the number of bytes to output. THIS MAY 
BE ZERO - handle it properly. 16 bit integer. 

BC - points to the maximua for this line - may indicate 
an error condition if less than the 16 bit integer 
pointed to by DE. 

LAST BYT~ Of LIST DRIVER ROUTI~e ( OlSOH) 

Used to limit the user routine from expanding ifttO other core of 
other routines. 
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These ace not generally needed by the user, but if it is 
necessary to write assembly language routines, these give the 
necessary •hooks• to get to the proper places. 00 NO'r PLACE; CODE 
OUTSIDE OF THESE BOUNDARIES. 

MAXIMUM BIT (print wire) TO ADDRESS (014AH ) 

Set to 128 for the standard system (bit 7). It can be less, if 
fewer wires than 8 are calculated at any one pass. For example, 
this would be 32 (bit 5) for the early PAPER TIGER printer which 
uses only six wires on its graphic pass. 

PEN PLOTTING AND WORD PROCESSING PLOT·rrnG 

PLOTTING PRIMITIVE DRIVER ROUTINE 

This routine is used to provide the plotting for the system when 
using the pen plotting ioutines. It is a standard routine that 
can interpret the •pseudo code• of the LP'rABL array anci interface 
just about any plotting device to the system. This routine 
should serve any reasonable plotting device which can be encoun­
tered. If you choose to write your own routine, you will find 
the device entry point to be •zxPLOT•, if 1 inking to the system, 
and the address (in stand-alone programs) will be pointed to by 
location Ol45H. The last address of the routine will be pointed 
to by 0147H. No register convention is used in the call. The 
data passed is through the COMMON statement and appears in com­
piled form at the end of this section. 

llllt! NOTE OP CAUTION l!ll!l! 

There are several •things• built into the plotting software which 
are designed to protect the proprietary nature of the software. 
These are keys to several different items, including the serial 
number embedded in several different places in the code, the 
copyright notice included in the front of the software, and 
certain checksu• factors strung throughout the code. This is to 
also insure the integrity of the software - in order to catch any 
possible disk failures as well. If you get any •undocumented• 
error message, this is probably because you made a coding error. 
Be very careful in this, as some errors, when found by the check­
ing software, will attempt to overwrite your disk directory with 
garbage - in order to destroy what appears to be a pirated soft-
ware product. 

COMPILING A HEW PEM PLOTTER l,.TO ·rHE SOF'rwARE with PLOTCOMP 

The program PLOTCOMP accepts the file PLO·rsPEC.SRC and processes 
this into a new code file to drive the plotting devices. It 
should be noted that the plotting software requires positions O 
thru l to be allocated to four different types of dot matrix 
pcintec-plottecs. These are usually the MX70/80 and MXlOO from 
EPSOM. There can then be an unlimited Jin a logical sense) 
number of plotters appended to the software by building a code 
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file for each plotter. The first plotter is indexed as number 4 
and is known by default as HIPLOT. Other plottecs, including the 
wocd pcocessing pc intecs, high performance industrial plotters 
and the like are referenced by the TYPE command in tile PLOTS call 
('rYPE 5, 6, ••• ) oc explicitly by numbec in the calling progcams 
that aay be linked to the software. 

The program PLOTCOMP.COM builds a set of "code" which is inter­
preted by a virtual routine loaded at ex~cution time. This 
intecpreter will accept this code and dessiminate the data to 
what ever device it is routed to. It expects the code to provide 
sevecal routines which will be executed as they are requested 
fcom the softwace. These routines, ceferced to as "modules•, are 
listed by index. They must be presented to the compiler in 
order, by this index order. 

Module 0 - Initializes the device for plotting 

Module l - De-implements the device for plotting 

Module 2 - Instcucts the •pen• to drop to the sucface. 
This •ay be an "IDLE" or "RE·ruRN" command only if the pen 
instructon is handled by the movement modules. 

Module 3 - Raises the "pen•. 

Module 4 - Directs the plotting movement in the •north 
east• dicection, in relation to the present pen location. 
The top of the plotting surface is referenced as •north". 

Module S - 11 - Directs the movement to East, SE, SOUTH, 
sw, ~EST, NW, and North respectively. 

Module 12 - Directs the device to provide an "inter -
plot• pause. This could be an operator message, or a 
screen copy and erase (as on the Tektronics tubes) or any 
othec such action desirable. 

Module 13 - N (up to maximum memory capacity of 512 bytes). 
Allows the individual control of the pens. The f icst 
aodule is for pen 1, and so on. If there is any necessary 
pen 11anipulation in the device at stactup, this should be 
done in the initialize coutine, as the software does not 
execute an implicit call to PEN I l. 

FORMAT or tH£ CODE ARRA~ FROM PLOTCOMP 

?he code array that is produced from the compiler ia organized 
into 2 groups. The first 16 bytes specify the STEP, XFACT, 
YfACT, MAXXS and MAXYS to the software. It should be noted that 
these are dynamically specified by the PLOTCOMP routine and any 
•nard wired" parameters put into the machine with the modif ica­
tion coutine will be ovecwritten when a call to PLO·rs is made for 
the standard routines. The next 496 byt~s ace allocated to 
driving the plotter with the following •primitive• commands. 
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Each co••and that allocates memory requires one byte for the 
command and one byte for each parameter. The commands ace num­
bered beginning with O, extending up through whatever is the top 
command number - each is listed. 

The parameters can be decimal numbers, or negative decimal num­
bers. There is a small array of memory to which the negative 
decimal numbers refer. These are available for use in the con­
version of the internal (binary) X and Y and PEN numbers or 
commands into different formats. The reference is as follows: 

-1 the sign of the last convected decimal item 

-2 through -6 : the decimal number last converted 
from X or Y. 

-2 through -4 the COMPLOT number just convected 
(in 5 bit code, with the (maximum) 3 characters. 

-2 through -6 : the TEKTRONIX number just convected 
with the ENHANCED (4096 x 4096) graphics included. 

-1 The last converted decimal pen number 

-1 The result of the last P~NOOwNUP operation executed. 

The operations may also reference literal strings (enclosed in 
quotes) for the PUNCH, DISPLAY, and LIST commands. This allows 
the easy transfer of string data to these devices. This is 
specifically excluded from the OUTPUT command, as there will 
probably be a combination of INPUT and other commands (such as 
wAITMS) which are used to support direct poet devices. 

PRIHITIVB CODES for PLOTTI~G MODULES 

MECHANICAL - Required for each plotter specification. This 
has three par a meters - the STE PS, XFAC·r, and Y FACT 
parameters. Entered in INTEGER or REAL format. Must be 
first itea foe a plotter specification. 

PLOTTER - Required. Three parameters supply the MAXXS, the 
MAXYS, and the PLOTTER INDEX code. Must be second item for 
each specification. 

PUNCH- Routes items to the CP/M output port commonly 
ref erred to as READER/PUNCH, and usually used to supply 
•odem support, second prlnter support, etc. One para•eter 
- may be integer, negative integer, or literal string. 

DI~PLAY - Functions as PUNCH, except routes to the operator 
console. 

LIST- functions as PUNCH, except routes tci the CP/M list 
device. 
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OUTPUT - Functions as PUNCH, except routes to a specified 
poet code (parameter 1) the code or byte referenced by a 
negative integer (parameter 2). No literals available. 

SENSE- used to support direct port manipulation. Reads 
the poet specified by parameter l, ANDS it with the byte 
specified by parameter 2, XORS this result with parameter 3 
and continues this until a zero result is obtained. 

Example : PORT : 43 •busy bit• : 2 •busy is HIGH· 

SENSE 67 4 4 

The 67 is decimal for 43H. The 4 is the byte represented 
bit 2 •on•. The third parameter duplicates pacaaeter 2 
because •busy is HIGH• ·when ready for the next byte. 

Example : PORT : 50 •busy bit• : 1 •busy is c..o~· 

SENSE 90 128 0 

WAIT- Allows the progra• to 
microseconds. Parameter l 
microsecond periods to wait. 

wait a multiple of 500 
specifies how aany 500 

CONVERTXlOA- Converts absolute x position to 
through -6 aemocy locations. 

CONVER·rYlOA - Converts the absolute Y. 

CONVERTXlOR - Converts the relative x. 

CONVERTYlOR - Convects the relative Y. 

the -2 

CONVERTXCPS - Converts the x to COMPLOT format. This takes 
the fifteen bit integer (negative is o.k.) and breaks it 
into l seg•ents of 5 bits each. It then adds each segment 
to 20H and stores it 

CONVERTYCPS - Convert the Y in CPS format. 

CONVERTEK- Converts the X and Y to the enhanced TEK'rRONIX 
focaat used in the tektronix machines. It snould be noted 
that this will drive the machines WITHOUT enhanced graphics 
as well, as they are upward compatible. The COLOR 
·rEKTROtHX 4027 and 4113, etc. can use either this format or 
a far simpler, direct format. 

READER- Accepts a byte from the CP/M READER device and 
test it for PARAME~ER l. If not, equal, it repeats. If 
parameter l is 255, it accepts any character. 

INPUT - Functions as READER, except reads poet specified by 
parameter l and tests based on parameter 2. 
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KEYBOARD- Functions as READER, except used operator 
console input. 

PENOOwNUP- If the pen is presently specified as DOwN, 
places parameter l into the -7 location foe subsuquctlt 
routing. If pen is UP, places parameter 2 into -7. 

CALL- Loads HL with the address of the internal conver­
sion area (-1 through -7) and calls the location specified 
by parameter l and parameter 2 (in inverted format). 

MICROSOO - Respecifies the WAIT peciod foe the wAIT 
routine. Based on cycles through the routine: 

WAITR: DEC 
JP 

0 
NZ,WAITR 

IDLE- Effects a NOOP - can be used to provide multiple 
entry points into a common routine. 

RETURN - Returns control to the plotting software. Must be 
used to end each routine (module). 

SUBR- This allows the user to load a subroutine into the 
•transient• area. This extends from 145H to 200H. Only 127 
bytes may be loaded at any given time. If more room is 
needed, several subroutines may be executed in turn. 

CALL- This allows the user to call the (previously 
entered) subroutine. It must reference the location in 
inverted byte sequence and be entered as (two) decimal 
quantities. 

There is no example section to this part as the entice code 
structure, in totality or in pact, is available through the 
INSTALL procedure. This generates the file PLOTSPEC.SRC which 
contains these types of codes. It also will compile this file 
(either after you have generated it by INSTALL or after you have 
entered and/or modified it by a text editor) and generate the 
associated PLOTSPEC.DAT file. Be sure to always re-install your 
dot matrix printer options into the file after compiling it, as 
each PLO·rCOMP run will re-instate the DEFAULT parameters. 
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DEFERRED DEVICE MODIFICATIONS 
This section covers items unique to deferred devices such as dot 
matrix printers. It is intended to serve as a guide to those 
needing to modify the operation of PLOTWARE-z in these sections. 
Do not pcoceed into this section until you have read the previous 
section. Much of the code common to this section and the previous 
section is explained thece - and not here. · 

The INSTALL pcogcam will usually install whatever items ace 
needed to specify a pcinter. It does this by the following 
manner: 

a. Host printers and other devices will need some sort of 
sequence to specify ·GRAPHI\TS MOOt;•. This is a ONE-'rIME 
initialization phase. 

b. Some pr inters may need to have each line preceeded by a 
special •1ine-intialization• sequence. 

c. Some printers may need to nave each line tecminated by a 
special •1ine termination• sequence. 

d. Some printers may need each byte to be inverted to allow for 
the different ways that a data byte is to be presented to the 
printer(&). 

e. Some printers may need the data length of that line presented 
to the• in soae fashion. The more popular types are included in 
the standard set of instructions. • 

f. Some printers need each data byte to be •oR-ed• to assure that 
certain bits are on in each data item. 

These items are all controlled by a set ot •control bytes• placed 
into the PLOTSPEC.DAT file at INSTALL time. ·rhese are automatic 
for direct printer type selection, and may be specifically, 
entered for other printers. Run the INSTALL program and proceed 
through the necessary prompts to accomplish this. 
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OPERATING and INSTALLATION INFO~ATION 
This section is intended to cover any items not specifically 
covered in other sections. It is necessary to read this section 
only if the other sections did not cover your specific operation 
questions. 

The PLOTWARE-z system is distributed on diskettes with many 
d1f fecent pieces of software. The diskette has very little room 
foe any work files and should be copied onto more usable media 
before doing any graphics work. The original diskette then 
should be filed away for back-up use in the future, and foe 
obtaining new releases of the software. 

COMPILER SUPPORT FILES 

The •compiler• support software consists of a file called 
•pLOTLIB.REL•. This f i1e holds all of the routines for all of 
the attachaent options in a relocatable format for MICROSOFT 
compilers. It is written in an 8085 code assembler format, and 
will operate with any 8080, 8085, or Z80 system, provided that 
you have the MICROSOFT support programs needed t~ link these to 
your FORTRAN, COBOL, or BASIC programs. 

The routines may be included in your overall system library by 
use of the routine LIB on your MICROSOFT diskette. This will 
result in a larger library foe all of your programs and will 
require soae extra time during the link phase. If the majority 
of the programs you use are non-graphics oriented, the library 
should be left as a separate file or put onto a diskette for 
usage only with graphics systems. 

To build an •integerated• support library with your current 
MICROSOFT library, use the following method: 

1. RENAME your library: 

REN FORLIBX.REL=FORLIB.REL 

2. KAKE THE NEW LIBRARl: 

LIB 
FORLIB=EPSNPLOT,FORLIBX 
/E 

The above sequence will build a new (FORTRAN) library and pre­
serve your old library as FORLIBX.REL. 

To coapile and execute your program, the following sequence would 
be used: 

F80 •MYPROG 
L80 MYPROG,MYPROG/N/E 
M'lPROG 

This is the same sequence that would have ~lways been used. 
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use the libcacy without integcatinq it into the MICROSOFT li­
brary, the following pcoceduce would be used: 

F80 •M'iPROG 
L80 MYPROG, EP:iNPLO'r/S, FORLIB/S, M'iPROG/N/E 
MYPROG 

This would perform the same sequence. 

COMMAND FILE or INTERACTIVE PROGRAMS 

The standalone programs (which also support the COMMAND FILE 
format), ace called 

CHART.COM and 
OVERLA'iS.OVR and 
GRAPH IT .COM and 
OVERLAYG.OVR and 
PLOrSP£C.DAT 

(if you choose to use this) 
(if GRAPHIT is included) 

on the distribution diskette. 

DOT MATRIX PRINTERS - the PRINTMAP printers. 

·rhe dot aatrix printers have a built in graphics support featuce 
kn 0 w n as 0 l( I GRAP' 0 r GRAFT RA x 0 r s 0 me t n in g s i II i l a r w h i ch a 110 w s 
the placeaent of about 10,000 to 30,000 dots to the inch on dot 
matrix printers. This gives an extremely dense and very good 
appcoxi•ation to the lines drawn at any angle that tne program 
desires. As a comparison, this cesolution - with the APPLE 
•high-resolution• graphics as a comparison device - would give 
the sa11e •density• in a squace about 1.5 inches by 1.5 inches at 
10,000 dots per inch. A better way to mentally coapare this 
would be to i•agine the APPLE sceen reduced to·this size : it 
becomes obvious how the •blocky" appearance of the typical 
consumer computer will become very insignificant on this scale. 

This feature creates some problems with the computer, howevec, 
because the obvious solution to the vector to caster conversion -
the computation of a very large matrix - either in core or on 
disk - becomes very unwieldy long before any decent graphics 
appear. The data base mapping techniques take out this problem 
however, and pick up another problem as this one is solved. If 
you generate an 8 inch by 10 inch picture on tne dot matrix 
printer with tne •dense• option, the software needs to transfer 
bits to generate a matrix containing 1,300,000 eleaents (1.3 
million - this is not a typo. error). Hence many times aore bytes 
need to be transferred in the GRAPHICS mode than in tne normal 
printing •ode. It is suggested that the user obtain the fastest 
method available to his system to run the printer. The fastest is 
usually called a "parallel" or "Centronics" interface. If a 
serial interface is used, some slow operation may be experienced 
if the baud rate is very slow. For instance, on tne C.ITOH 
PROWRIT£R 2, at 160 dots per inch, about 2500 bytes need to be 
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passed to the printer pee •scan line• pass in the densest mode. 
This amount of data is quite a bit more than is passed to print 
just 132 columns! If at all possible, use a parallel interface to 
maintain the speed of the syste•. 

There are several interfaces which cannot reliably operate at the 
higher speeds necessary to proeote maximum speed printer speeds. 
The •high speed serial buffer• from OKIOA'f and the •sr:RIAL BUFFER 
ADAPTER• fro• EPSON are most notable in this •anner. If you 
experience erratic operation on these devices, try a slower baud 
rate or contact your printer distributor for a •microcode fix•. 

SUMMARY OF DISK FILES 

GRAPHIT.COM (menu driven 9rapnics) 

CR·r's, Plotters: 

a. GRAPHIT.COM (on default disk) 
b. OVERLAYG.OVR 
c. CHART.COM 

(may be placed on any disk - prefer default) 
(on default disk) 

d. OVERLAYS.CVR 
e. PLO'l'SP£C.DAT 

(may be placed on any disk - prefer default) 
(on default disk) 

DOT ~ATRIX PRINTERS: 

a. G~PHIT.COM (on default disk) 
b. OVERLAYG.OVR (may be placed on any disk - pref er default) 
c. CHART.COM (on default disk) 
d. OVERLAYS.CVR (may be placed on any disk pref er default) 
e. PRIN'rMAP .COM (on default disk) 
f. PLOTSPEC.OAT (on default disk) 

CHART.COM (for COMMAND FILE plotting) 

CRT•s, Plotters: 

a. CHART.COM (on default disk) 
b. OVERLAYS.OVR 
c. PLOTSPEC.OAT 

(may be placed on any disk - prefer default) 
(on default disk) 

DOT MATRIX PRU·rERS: 
a. CHART.COM (on default disk) 
b. OVERLA~S.OVR (may be placed on any disk - prefer default) 
c. PRINTHAP.COM (on default disk) 
d. PLOTSPEC.OAT (on default disk) 

PRHfTMAP .COM (used autoaatically for others - foe dot matrix) 

Reference files: 

a. PLOTWARE.DAT (holds last •picture• fro~ any program) 
(required) 

b. PLOTWARB.OVR (holds return overlay information for auto­
r es tart of calling (chaining) program. 
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SYNTAX D£SCRIPTION 
ot 

PLOTWARE-z• 

This section gives a description of tne syntax ot each PLOTWAR£-z• 

tunction. Most modules are accessible in one of the two syntax 

forms listed below. 

1. Your module may be accessible through the syntax used for 

standard FORTRAN calls, oc other KICROSOFT coapilec object 

programs, or others with compatible linkers. 

2. Your module may be accessible through the syntax used toe 

COMMAND FILE calls. These may also be entered one line at a 

tiae fcoa the console in an •1NTERACTIVB aode•, allowing the 

system to process the coamands one at a time. 

Those modules which ace not accessible in these two forms ace listed 

with the dif fecences in form. The structure of each call tollows tne 

same pattern. When a particular case requires a variation, this 

variation is noted at he time of requirement. The variation call 

will be in the form listed below. 

V£.R.B (pacaaetec, pacaaetec, ••• , parameter) 

Parameters may be optional, as indicated foe each vecb. All 

FOR'fRAlf programs will require the FORTRAN CALL vecb to pre­

ceed the PLOTWARB-a• verb. The parameters ace enclosed in 

parentheses, as per standard compiler syntax. As an example 

of the basic dif fecence between these two forms, the tollo­

wing program calls indicate the comaand, in both tocms, as 

required to establish a plot on a dot matrix of ~rYPE l•. 

EXAMPLE: 
FORTRAN call: 

CALL PLOTS (x,y,l) 
(In this case •x• and •y• ace specified parameters.) 

COMMAND FILE or INTERACTIVE call: 
PLOTS TYP& l 

You will notice a difference in the basic appearance ot these two 

calls. The FORTRAN call simply cef lects the traditional calling 

structure of FOR'rRAN, while the COMM~D FIL£ and INTERACTIVE calls 

reflect their fcee-form, BASIC-like structure. 

This part of the manual describes the •syntax• of the commands of 

the system. The •syntax• can be said to be si•ilar to the •grammar• 

of a apeakin9 language. Hence there ace some conventions ot syntax 

which ace followed here. 

A. Each co•mand beg ins with a VERB or COMMAND. ·rh is command is 

used to invoke a computing module ot the system. Hence it is 

referred to as a •aodule•. 

B. Each aodule may be followed by mod.Hiers whicn ace required 
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to enable the computing module to perform the commanded task. 
These may be refereed to as •paca•etecs•. 

C. The parameters are grouped into three categories. They may be 
VARIABLES, signified by upper case letters which are ex­
plained in the text following the module declaration. These 
may take on numeric values. In the compiler forms, of cour­
se, these may remain variables, but in the COMMAND FILE form, 
they must be expressed as their actual value. 

D. Another form of the parameter is the •1itera1•. This is a 
string of characters which are alphanumeric in nature and may 
be used for titles, headings, and similar things. They are 
always represented as strings of characters enclosed in 
quotes or apostrophes (someti•es referred to by programmers 
as a "single quote•). This allows the inclusion of either of 
these special characters within the literal. The only rule to 
follow when for-ming literals is to always ter111inate the 
literal in the same way that you began it. For example, if 
you started with quotes, finish with quotes. Here are two 
properly formed literals: 

•Anybody's guess• 

'AND WITH APOSTROPHES' 

£. The last form of parameter is the DISK FIL£ NAMB. This is 
usually enclosed in quotes or apostrophes as well. The name 
is formed in the standard way in which your operating system 
requires disk files to be for•ed. This is explained in your 
computer system documents and will not be approached here. 

F. Some parameters may be enclosed in parentbeses in the COM­
MAND PILB form. This is usually the case when optional forms 
of the modules are available to extended functions. 

G. As is true of verbs, some modules may have more than one 
•conjugation•. For example, the AXIS module has six form~. 

H. While entering the actual ite•s for para•eters and/or 
literals, use these rules: 

1. All literal_s will appear as entered. 

2. Parameters may have upper or lower case letters inter­
changed. 

PLOTWARB-z• contains many facets of operation, in it's complex 
structure. These facets are looselv grouped into ••odules•. Each 
••odule• nas been directed to perfor• one specific project on a 
given graphics device. 

These aodulea ace described below, in alphabetical order. 

1. ARC: 
T h i s mod u l e s e r v es t he p u r po ~-e o f 9 e n e r a t i n g a r c s 
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(portions of a circle) of specified dimensions. 

2. AXIS: 
·rhis aodule serves the purpose of 9eneratin9 axis groups foe 
graphs. It includes all variation calls: AXISA, AXISB, AXISC, 
AXISD, and AXISLG. lt also includes information on the spe­
cial entry point GRID. 

3. CHART: 
This module will generate the PIE and BAR charts. It in­
cludes verbs which provide for special shading and coloring 
accents. 

4. CIRCLB: 
This module generates cirlces of specified dimensions. 

5. DATA: 
This aodule is used in the COMMAND FIL& and UITERACTIVE mode 
in order to enter· data into the plot. 

6 • PRI tl'l'MAP: 
This aodule·will auto•atically draw dot matrix printer graphs 
fro• the data base generated tor dot matrix (caster scan) 
printers. However, when stated as a stano alone verb at the 
operating system level it's function will be to generate 
multiple copies ot a graph on the printer. 

1. EXIT: 
·rhis aodule allows for the teraination of the interactive or 
disk attachment prograa. 

8. FACTOR: 
This aodule allows for the reduction or enlargement of 
all subsequent graphic co••ands. 

9. FOll'l': 
This aodule changes character sets. It may be implicitly 
called from SYMBOL 

10 • FOllTFQ: 
This aodule allows the selective modification ot the ornate 
characters appearance. Width, height, slant, and skew can be 
added to any of the characters with this feature. 

11. GRID: 
This aodule generates linear, logaritnmic and linear-log 
grids with solid borders. The user has a choice of solid, 
dashed, or mixed grid lines. The GRID command should be 
specified immediately before the AXIS command to insure a 
GRID graph. 

12. LillB: 
Thia aodule draws line points or lines whicn convect the aata 
values to the proper perspective ot the axis used in inches. 
LIMKLG and LINKX variations are incl~ded in this moaule. 

13. NEWPEll: 
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This module specifies pen changes for plotters and ribbon 
changes for word processin9 pr inters. This module specifies 
action for the ribbon carrier, if so equipped, on word proce­
ssing printers. It will also specify special action by dot 
matrix printers to emmulate color. 

14. NUMBER: 
This module allows the drawing of numbers in any size and at 
any angle. It includes these variations of the teem NUMBER: 

NMBBRL• justification of number used to the left. 
NKBERR • justification of number used to the right. 
NMB£RC • justification of number used to the center. 

15. PLOT: 
This module draws •point data• in •pen• movements. PLOT is 
the basic routine of all of the other modules and is f reque­
ntly called upon by the PLOTWARE-z• program. It's accessib-
1 il ty to the user gives him the ability to manipulate the x -
y data and order the rudiaentary •pen up• and •pen down• 
11ovements. Extensions here include enlarging or shrinking 
the plot and rotating it about any point inside or outside of 
your object. PLOT is useful for collecting a series of plots, 
specified by various progra•s, into one composite plot. It 
is also useful for logos and other frequently plotted items. 

16: PLOTlD: 
This module is for compiler attachment and is anala9ous to 
the PLOT verb except that X,Y,Z data is used to create a JD 
drawing. See also verbs ZPERSX, ZPERSY, ZSWAPX, and ZSWAPY 
for complete 30 information. 

17. PLOTS: 
This module primarily serves to initiate a graph. It speci­
fies a •convenient• page size for graphic displays when 
usin9 dot •atrix or word processing printers. It also des­
cribes the PLOTSX variation. 

18: REDRAW: 
This module allows the user the ability to create a packed 
binary disk picture of his picture (through the PICTURE 
BUFFER as installed at your specifications) and then re­
display this picture at some other time. It can be enlarged, 
reduced, rotated, projected into three dimensions, or any 
coabination of these actions. 

19. SCALI: 
This 11odule has two primary functions. Fiest, it examines 
caw data and calculates scaling factors. Second, it adjusts 
these f actocs in order to allow for a pleasing, even-numbered 
annotation value to be used in the x - y line graph. The 
following three extensions are included within this module. 

SCALEX = extended scaling 
SCALEL logarithmic scaling 
SCALEM = manual scaling 
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20. SYMBOL: 
'fhis module draws printed symbols, or special •point• data 
to accentuate •points• of the graph. Symbols may be produced 
to any size specifications and any angle of inclination. 
SYMBOL allows the text strings to be justitied to the left, 
to the center or to the right. 

21. WHERE: 
This module allows the user to return the pen to the last 
exact drawing location. (compiler usage only) 

22. XYSUB: 
This module allows the user to change the size of the drawing 
page. XYSIZE is only applicable to dot matrix printers. 

23. ZP£RSX: 
This module allows the user to establish a perpective in 
three dimensions. It provides for a true three di•ensional 
viewing perspective allowing foe the selective viewing of the 
object fcom any viewpoint, at any rotation. It provides a 
mechanis• to allow magnification and projection, siaulating a 
microscope with magnification far greater than 10,000X to a 
wide angle view greater than any current •fish-eye• lens 
currently available. The ablity to produce animation and the 
•sense of movement• (in flight, etc.) is available through 
this module. 

24. ZP£RSY: 
This module cancels the effects of ZPERSX. 

25. ZSP£ED: 
This module specifies the speed of the CPU in systems requi-
ring wait cycles. This feature is found only in printers 
which operate under the •older• GRAPTRAX (EPSO~ trademark) 
eproms. 

26. ZSWAPX: 
This module allows the •swapping• if the X specification witn 
the Z specification in the three dimensional features. This 
is a short cut to pcoducing a 90 degree rotation of the 
selected plane. 

27. ZSWAPY: 
·rhis module allows the •swapping• if the Y specification with 
the Z specification in the three dimensional f ea tur es. This 
is a short cut to producing a 90 degree rotation of the 
selected plane. 

This concludes th~ introduction to the PLOTWARB-a• modules. It is 
now tille to look in depth at the working purpose ot each aoaule. 

ARC: 
The ARC module allows the user to draw .~n arc on the plotting 

R~VISION l.4•••••••••••••••••••••••••••••••••••••••••••••(6-83) 



PLO~WAH~-z• •••••• ~ECH~ICAL R~FERENC~ tiEC~lUN ••••••• page:K-6 

surface. 

SYNTAX: 

(COMMAND FILE FORK) 

ARC XPAG£,YPAG£,DIAMET£R,AHGLESTART,AHGLESTOP 

where: 

XPAGE, YPAGB describe the center of the arc. 

DIAMETER is the diameter of the arc in inches. 

ANGLESTART and ANGLESTOP define tne beginning ana ending loca­
tions of the arc, with respect to the center. ~nese are in 
degrees. 

EXTENDED SYNTAX: 

(COHMAHO FILE FORK) 

ARC XPAG8,YPAGB,ST£PSIZ£,DIAltETER,AHGL£STAllT,AHGL£STOP 

Where: 

STEPSIZB is a NEGATIVE number whose absolute value describes 
the distance between points used to draw the arc. It is usually 
.01 in the standard for•, but can be moditied in the extended 
for• in order to more efficiently take aavantage of the media on 
which the arc is drawn. On CRT screens which have a 500 or 600 
by 200 or 300 pixel matrix, the value should be around .06. On 
Plotters which have very fine resolution and require a perfect 
arc to be drawn (as on the ZETA 8 plotter) the number may be 
reduced to .003 or so in order to obtain a perfect arc on the 
paper. 

AXIS: 
The purpose of AXIS is to qenerate an x - y axis, which can be used 
with X -Y qraphs and bar qraphs. Grids may be generated when AXIS is 
used, first, for the vertical 1 ines, then for the horizontal lines, 
in conjuction with the verb GRID. ~he grids may be solid lines, 
dashed lines or a combination thereof. AXIS will also serve to 
generate any special purpose display, wnich requires the drawing of 
a ruled line, or •tic mark• indexed segments witn possiole annota­
tions on the segments, oc the axis itself. 

S'iNTAX: 

standard FORTRA~: 

basic x - y axis: 
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CALL AXIS (XPAG&,YPAGE,IBCD, NCHAR,AXLEN,ANGLE, 
FIRSTV,OELTAV) 

This for• generates an axis, with annotations expressed in the 
specitie<i values, with two deciaal points. 1'he tic marks used in 
the annotation ace 1 inch apart. This is the saiae syntax construct 
used in the •1ar9e mainframe• software. 

EX'rENSIONS: 

The following extensions allow the user to vary the x -y graph. 

INTEGER ANNOTATION: (TYPE •A•) 

CALL AXISA (XPAGE,YPAGE,IBCD,NCUAR,AXLEH,ANGLE, 
FIRSTV,OELTAV,TICFAC,NUMDEC) 

This fora gives the same axis type as above, but the distance bet­
ween tic •arks and the number of decimals to be used on the tic mark 
annotations are specified. 

EQUl-LEt<IGTH ALPH~UMERlC NO'fA-rION: ('UPE •e") 

This allows for an x - y axis with alphanumeric annotation on the 
tic marks. All of these annotations are a specified number of 
characters in length. 

CALL AXISB (XPAGB,YPAGB,IBCD,MCBAR,AXLU,ANGLK, 
FIRSTV,DELTAV,TICFAC,TICAaA) 

COMMAND FILE and INTERACTIVE: 

AXISB XPAGE YPAGE IBCD NCHAR AXLEN ANGLE 
FIRSTV DBLTAV TICFAC annotation-length •annotation• 

In this case, FIRSTV and OELTAV are included for adjustment and use 
with the SCALE and LIMB routines. The actual annotations used at the 
tic marks are not plotted to reflect these values. They are com­
puted with these values, but are taken from the literal array TICA­
RA. This allows the annotations to express months, coded limits and 
items which are not usually expressed in a numeric form. 

ANY-LENGTH ALPHAfiUMERIC NOTATION, PUBLICATION FORK: ('r'iP£ •c•) 

This provides an x - y axis with extended alphanumeric labels which 
are not of the same length and are too long to fit on the annotation 
tic marks, without running together. 

CALL AX I SC (XPAGB, YPAGE, IBCD,NCHAR,AXLEH 1 ANG LB, 
FIRSTV,DBLTAV,TlCPAC,TICARA) 
COMKAHD FILE and INTERACTIVE: 

AXISC XPAG£,YPAG£,IBCO,HCBAR,ASL£N,MIGLE, • 
FIRSTV,DELTAY,TICPAC,• ••• annotation •••• • 
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This places the annotation perpendicular to the axis. It adjusts 
the label of the axis to leave sufficient room for the longest 
annotation to be placed on the tic mark. This is the normally 
requested for•at of abstract and formal presentation papers. 
This progra• will give camera ready copies without the usual 
extra drafting required for professional presentations. 

PUBLICATION FORM, FOR x AXIS USE: ('nPE •o•) 

This provides an x - y axis with the annotations of AXISC. 
{AXISC will not draw on a 45 degree angle.) 

CALL AXISD ( (SAME PAR>Jt£T£RS) • • • ) 

The annotations are placed at a 45 degree angle to the axis. This 
leaves roo11 for long annotations, yet maintains the readability of 
the chart. 

LOG AXIS AMMOTATIOll: (TYPE •LG•) 

If this for• is used to express the graph in terms of the magnitude 
( LOG l 0 ) of the data , r at he r than in the act u a 1 data i ts e 1 f , a 
special •odule for the drawing of axis is encountered, since the tic 
•arks, annotations, and lines are all expressed in terms of the 
•agnitude of the data. 

CALL AXISLG (XPAG£,YPAG£,IBCD,NCUAR,AXL8N,ANGLB,PACTL1, 
PACTL2) 

PACTLl and PACTL2 are calculated with SCALE using the log version. 
Always call SCALE (log version) before calling AXISLG. Then use the 
calculated values for PACTLl and FACTL2. These correspond to PIRSTV 
and DELTAV of the linear axes. 

(more on PACTLl and PACTL2 i11 ·M~UAL SCALING•) 

INTERACTIVE or C0""4AND FILE SYNTAX: 
AXIS 2 same parameters as above, without parentheses 
AXIS& • saae parameters as above, without parentheses. 

(x is A,8,C,D, or LG) 

XPAGB,YPAGB: 
These are coordinates of the starting point of the axis, in inches, 
with respect to the present •origin•. These must be zero when using 
LIMB and SCALB routines to adjust data to the axis. Use PLOT to 
change the •109ica1• origin if necessary. Listed hece are two 
instances when this change would be necessary. 

l. It would be necessary when placing several plots on one page. 

2. It would be necessary when the origin is the lower left-most 
position on the plotter and the ticmarks, annotation and 
label would be positioned outside of th·e plotting •window•. 
(This is always true on dot matrix printers.) 
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IOCD: 
This is the annotation data to be used as the title of the axis. 
This can be a literal or an array of any type desired. provided the 
data chacactecs ace contiguous. 

MC HAR: 
~his indicates the number of chacactecs in the title of the axis. 
If it is negative, the title is placed •below" the axis. (cloc­
kwise). This is the usual case with the •x11 axis. If the number is 
positive, the title is above the axis. In the INTERACTIVE / COMMAltD 
FILE for•, this may be 99 or -99: The actual length of the title, as 
deter•ined by counting the characters in the literal, will be used 
for this paraaetec. The labour ious counting of characters for the 
title can be eliminated by this form of call. 

AXLEM: 
This is the length of the axis, in inches. 

ANGLE: 
This is the angle at which the axis is to be drawn. This is usually 
expressed as 0.0 foe the X axis and 90 for the 'l. axis. 

P'IRSTV: 
This is the beginning value, to use to annotate the tic marks, on 
the axis. It is ignored, when annotating in the extended versions 
which use alphanumeric annotations. In the INTBRACTIV8 I COMMAND 
PILE fora, this may be 999 and the previously calculated scaling 
factors froa SCALB will be used for PIRSTV and DBLTAV oc FACTLl and 
PACTL2. 

DBLTAV: 
This is the increment value to apply to the tic •arks, in their 
annotation (from the FIRSTY value). It is also to be ignored if one 
is using alphanumerical annotations. 

TICFAC: 
This is the distance, in inches, between the tic marks of the axis. 

NUMDBC: 
This specifies the number of decimals to be used as annotations past 
the decimal point. If the given value is zero, no decimal point 
will be drawn. 

TI CARA: 
This is a logical acray with the tic aark annotation information. 
When all of the elements of the annotations are of the same length, 
element one is the length of the annotation of each tic mark. Ele­
ments 2 through N ace tne tic mack annotations themselves. This 
must be a single byte/chacacter array. If this is entered in the 
IMTERACTIVB / COMMAND PILE form, this entry is made with two para­
meters. The first indicates the length of eacn parameter. The 
second is the annotation itself. 

EXAMPLE: 
The following would pcoduce an axis labeled witn abbreviations 
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for the f icst six months of the calendar year. 

l •janfebaarapraayjun• 

This saae example, stored in the array, foe Fortran use, and used as 
a literal in the calling parameters would appear as follows. 

•1janfebaarapraayjun• 

This is a logical array for variable length and longer annotations, 
since the annotations are presented in groups. Each group will 
consist of a logical value, which gives the length of the annota­
tion, followed by the annotation itself. These groups are preceeded 
by a single value, which is the maximum annotation length. 

Exaaple: 

If your annotations are •Ase•, "DEFGH", and "XY" 
then 'rICARA would be: 

•sJABCSDBFGH2XY• (in FORTRAN) 

INTERACTIV8 / COMMAND PILE format calls for the specification to be 
made by using a series of parameters. The first is the total numb~r 
of literal strings used as the annotation. In the above case, this 
would be: 

wfhen building an array, in a compiler program, which will link the 
routines as inline subroutines, the length parameters can be expre­
ssed as either the actual values of the lengths or as the literals 
representing these lengths (as seen above). When annotations are 
greater than nine characters in length, the use of literals will 
assist to express this length. Use the ASCII chart to find literals 
for greater value than nine in order to express this length. 

Exaaple: Use a•:• for a length of 10 and a •;• for a length. 
of 11. 

MANUAL SCALING: 
Manual scaling may be used if you wish to specify your own parame­
ters. 

FOR LI•BAR AXES: 
The FIRSTV references the first number to occur at the origin of the 
grapn. It is the beginning value to be used on the graph. DELTAV is 
a nuaber. which will be added to PIRSTV, to obtain the printed value 
at the next mark. 

FOR LOGA.RITBMIC AXES: 

FACTLl and FACTL2 correspond to FIRSTV and OELTAV, however their 
meanings are related to BASE 10 functions. 
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FACTLl: 
·rhis is the lowest •powER OF 10 VALUE• at the axis origin. It can 

not be any number other than a POW~R OF 10. ·rhis assures an accurate 

representation by the decile placement of the axis. 

FAC'fL2: 
~his is the number of log-cycles which will be represented in a one­

inch portion ot the graph. A siaple mathematical manipulation also 

shows this to be the inverse .of the length of one log-cycle. 

NOTE: 
Scaling is a complex art and extensive understanding of this act 

should be acquired before a serious attempt is made to manually 

scale the data. Do not, foe instance, set DELTAX to 11 and FIRSTX 

to 7. This would result in a very unusual graph. Always try to use 

numbers with multiples of 2,5 or 10. You miqht use• or 8 if neces­

sary. Make sure that the entice scale is specified and will fit 

exactly into the axis you have requested. This involves the length 

of the axis and its •TIC FACTOR•, which is the length between eacn 

tic mark. 

CHART 

CHART is a verb wnich invokes the •business chart• and functions 

with bar and circle charts. 

SYNTAX: (COMMAND FILE or INTERACTIVE only) 

CHART (kind) (aodifiersl 

where {kind 1 is: 

PIE or CIRCLE 

followed by [modifiers) 

XPAGE,YPAGE,OIAMETER, 
DATA (color) •seq•ent label• AMOUNT, 

DATA ••• ( repeated as needed for each segaent), 

END 

or where (kind) is: 

BAR 

tollowed by (modifiers): 

XPAGE,YPAGE,XL£MGTll .. YLENGTH,VERTICA1. 0[ HORI'&OMTAL code, 

BARWID'l"ll,BARSPACE,•x label•,•y label• 

DATA (color) •bar label. ,AMOUHTl,AKOUNT2,SHADE,DENSI•fY, 

DATA ••• (repeated as needed for each aaount or bar) END 

Hece is an explanation of the •modifiers•. 

XPAGE,'tPAGE: 
?his is the •origin• of the chart. 
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ln the creation of a CIRCLE or PIE chart, XPAGE 'lPAGB is the center 
of the circle. In the creation of the BAR chart XPAGB 'lPAGB is the 
lower left corner of the axis group. 

DIAltETEll: 
This is the diameter of the circle for the CIRCLE or PIE chart. 
It is expressed in inches. 

XLENGTU, YLENGTU: 
This specifies the length of each axes used to build the BAR 
chart. XLENGTH is for the horizontal axis and YLENGTH is for 
the vertical axis. These are expressed in inches. 

VERTICAL OR HORIZONTAL: 
·rhis is a required entry in the BAR charts. It specifies 
that the bars drawn·will be drawn either vertically or horizon­
tally. One and only one of these options must be in each CHART 
specification. Use the number l to indicate preference of a 
HORIZONTAL graph and O to indicate preference of a VERTICAL 
graph. 

BARWIDTB: 
This specification can be optional, but soae value must be 
present. If the width is set at O, the software will calculate 
and present the most appropriate width and distance between the 
bars. If the user opts to order a different width setting, the 
opportunity is provided to enter data into BARWlOTa and BAR­
SPACE. 

BARSPACB: 
This specification is required. It signifies the distance 
between the bars of the chart. A carefully calculated aivision 
of the bars will insure an attractive graph. 

•x label•: 
This is the label to be used on the horizontal axis. 

•y label•: 
·rhis is the label to be used on the vertical axis. 

DATA: 
This itea begins an entry which will specify the quantity of 
a portion of a chart. The verb DATA must be entered before 
each quantity of each port ion of a chart is assigned. Anotner 
DATA statement or an EMO stateaent will conclude each quantity 
entry. 00 NOT COMPUSE TSIS STATEMENT WITH TUB x - y DATA STA~E­
M EHT. see page t..:.M· 
(coloc): 
This is an integer ite• which •aY specifiy a color to a specific 
segment or bar of the chart. COLOR is optional and atay be har­
dware dependent. 

•segaent or bar label•: 
This is the actual label appended to the segment or bar of tne 
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chart. The label will be included inside the segment of a 
circle chart. If the label requires more room than is allowed 
inside the segment, it will be produced outside of, but pointing 
directly to the segment. If a BAR chart is drawn, the label will 
be used as the individual annotation on the axis which serves as 
the base axis for the bars. Caution should be used when speci­
fying these, for lengthy segments will result in a clumsy appea­
rance of the chart. ·rhey will be drawn by the software, but the 
large space allocated to a long label might mar the professional 
appearance of the chart. 

AMOUNT: 
·rhis is the quantity to be assigned with each segment or bar of 
the chart. When producing a CIRCLE or PIE chart, the software 
will check all amounts encountered until the END statement, 
foe •reasonable values•. This means that the amounts encountered 
must be equal to or less than 100\. If the amount exceeds 100\, 
an error message will result. If the amounts entered are equal 
to less than 100\ this will facilitate the autoaatic inclusion 
of another segment labeled •oTHER•, as needed to fill out the 
pie to 100\. Its color will be in the default color (usually 
black or •pen number i•) of the hardware device drawing the 
chart. Its amount will be the difference between the total of 
the specified amounts and 100\. 

AMOOllTl: 
This specifies the amount of the •major• ba~ of the drawn bar. 

AMOONT2: 
This specifies the amount of the •sub bar• of the drawn bar. 

AMOONTl and AMOUNT2 are used to allow the inclusion of two­
piece bars, on the bar chart, as shown in the examples given 
for the BAR CHART functions. 

SHADS: 
The nuabers l or 2 or l will specify the amount of shading to be 
given to a bar. The number 1 orders that no shading is to be 
performed. The number 2 provides for single, angled lines. ·The 
nuaber 3 provides a cross hatched pattern, for the densest 
shading available. The angle at which the lines are drawn is 
calculated based on the angle between opposite corners. ·rh is 
gives a consistency to the appearance of each bar on the chart. 

DENSITY1 
This specifies the distance between shading lines. DBMSITY is 
deterained by specifying how •any lines are to be drawn per 
inch. This is a required entry. Even if tne SHADE option is O, 
this entry is required for proper syntax. 

BND: 
This item must be the last itea of any chart specification. The 
chart process begins the drawing of the chart, following the 
occurrence of the END verb. The user may- then use other CHART 
options, or any of the other available options such as S~MBOL, 
to label the overall page on which the chart is located. If no 
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other items are required, the normal item to be entered follo­
w in9 the END would be an EXI'f statement. 

OPERATIONAL NOTE on CHART: 
As the CHART program runs, it examines the amount of memory availa­
ble. It then calculates the amount of •1ine• storage available. 
~his calculation is displayed, alon9 with the copyright notice, 
before any plotting action begins. 

CIRCL8: 
The CIRCLB module allows the user to draw a circle on the plottin9 
surf ace. 

(COMMAND FILE FORM) 

CIRCLE XPAGE,YPAGE,OIAM£TER 

where: 

XPAGB, YPAGB describe the center of the arc. 

DIAMETER is the diameter of the circle in inches. 

EXTENDED SYNTAX: 

(COMMAND FILE FORM) 

CIRCL8 XPAGB,YPAG8,ST8PSIZB,DIAM£TBR 

Where: 

STBPSIIB is a NEGATIVE number whose absolute value describes 
the distance between points used to draw the circle. It is 
usually .01 in the standard for•, but can be modified in the 
extended form in order to more efficiently take advantage of the 
media on which the circle is drawn. On CRT screens which have a 
500 oc 600 by 200 or 300 pixel matrix, the value should be 
around .06. On Plotters which have very fine resolution and 
require a perfect circle to be drawn (as on the ZETA 8 plotter), 
the number may be reduced to .003 or so in order to obtain a 
perfect circle on the paper. 

DATA: 
The purpose of DATA is to specify a data set to be used in X - Y 
line graphs. Raw data (not converted to inch equivalents) must be 
used. If convected data is used, it must be acco mp an ied by the 
appropriate scaling factors included as the last two data points of 
the data set. (see MAHUAL SCALING in the AXIS section) Each data 
set aust have the data ordered into X - 'l pairs. These X -Y pairs 
must be in a free form ASCII format, with integer or real (decimal) 
numbers. Any number of DATA verbs may be ~sed in the generation of 
an X - Y graph, but the total number of data point pairs must not 
exceed the maximum number allocated fro• the memory space. This 
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nuaber is always displayed when the CHART program is initiated. 

SYNTAX - COMMAND FILE: 

DATA n •dataf He• 

where: 

•datafile• is in the standard disk file naming convention: 
NNNNNNNN.EXT 

Following the occurrence of •data file•, a search will begin for 
X - Y pairs and will continue until an end of file entry is 
encountered. The structure of the file is free-form. All X-Y 
pairs are represented as integers, reals or a coabination of the 
two. Any number of X - Y pairs 11ay be in a sin9le record. There 
is no realistic li11it to the nunaber of X -Y values which can be 
contained in one logical record. The only foraatting require­
ments are that an X - Y pair cannot span a logical record, and a 
sin9le X or Y value aay not span a record. •n• is a number 
which orders that nu•ber of records to be read from the file 
prior to processing the data. It can be omitted if no records 
ace to be skipped. When several data sets are placed on a sin9le 
graph, each data set aust be specified by a separate DATA verb 
stateaent. The first statement will be numbered as l. As the 
SCALE and LINE stateaents are used to enter insuing data sets, 
an implicit numbering system will yield the necessary line 
number, required for all later stateaents. Therefore, if the 
software has encountered 6 DATA statements, it will number the• 
as LINE 1, LINE 2, LINE 3, LINE 4, LINE 5 and LINE 6. When, at 
any point after entry is completed, the user coamunicates with 
the software, about a data statement, LINE and the appropriate 
number aust be referenced. 

When buiding an X - Y graph, the following order •ust be obser­
ved. 

DATA stateaent 

DATA statement (the last one) 
SCALE statement (for the X's, if needed) 
SCALB statement (for the ~·s, if needed) 
optional GRID stateaent 
AXIS statement 
optional GRID state•ent 
AXIS statement 
LIMB statements (one for each DATA statement) 

PRINTMAP: 
The p~rpose of PRIMTMAP is to draw the graphic display on dot matrix 
printers. It is the essential process of V#Ctoc to raster conversion 
that is required for the dot matrix printers to generate the entire, 
conaplete picture in a sin9le pass. There is no practical limit to 
the number of picture& which can be sto(ed in a single conversion 
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tile in a data base format, because each picture becomes one single 

unit of the complete plot. Most •usual• graphs and charts of reaso­

nable complexity require between 25 and 40 sectors (of 128 bytes 

each) to store the data base segment for that graph or chart. PRIN­

TMAP •ay also be used as a seperate proga• to REDRAW the last 

picture (s). 

S~H'fAX: 

PRINTMAP 

This call is at the operating system level. ·rhe picture name is 

always PLOTWARE.OAT. 

EXIT: 
The purpose of EXIT is to provide a way to close the data base in 

the INTERACTIVE / COMMAND FILE forna of tne PLOTWARE-z• system and 

to begin the processing of the data. It is not required in self 

terminating plotter and word-processing printer systems. This option 

begins an automatic call to PRIMTMAP. The graphic data generated 

will then be drawn on the printer. 

SYNTAX: (for FOR'rRAN) 

CALL PLOT (0.,0.,999) 

This for• was chosen in order to retain consistency with the syntax 

of large mainframe computers. 

DO NOT USB T88 FORM: CALL EXIT 

SYM'rAX: (Command Fi le) 

EXIT 

FACTOR 
The purpose of this routine is to provide the ability to modify 

the actual size of the displayed picture. If the FACTOR is set 
to .S, for instance, all subsequent display commands will pro­
duce a half-size product. This can be useful in the debugging 
stages of a graph or chart. It snortens the plotting time and 
gives a •rough• miniature copy of the final product. 

SYNTAX a 

standard FORTRAN: 

CALL FACTOR (FACT) 

PACT is the desired factor. 

INTERACTIVE I COMMAND FILE call: 
FACTOR f actoc 
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FONT: 
·rhe FONT module dieects the system to use a new set of chaeactees in 
the geneeation of any fuethee alphanuraeeic eepeesentations on the 
graphs. This is to allow the usee access to the •aeasu£i FOHTs• 
(named aftee the man eesponsible foe digitizing them) in pictuees. 
This is an optional featuee and must have the peopee options instal­
led in PLO·rwAR£-z 0 in oeder to make the charactees available. 

SYNTAX (compilee foe•) 

CALL NEWFNT(literal) 

SYNTAX (COMMAND FILE fora) 

rotrr literal 

Where: 

The literal desceibes the name of the font to be used. The 
tables of the fonts are in the example section. This literal must match the naae at the heading of the table of characters 
which you desire to access. The name is limited to six charac­
tees, so you need enter only the first six characters of any 
name. 

GRID: 
The purpose of GRID is to allow a grid to be generated on an AXIS 
set. It is often useful to apply an overlay, of some sort of grid, 
particulary when using log plots, to more accurately display the line data. This option allows a •solid line• grid, composed of 
evenly spaced lines, log spaced lines, or a solid line at regular 
intervals with dashed lines between the solid lines. GRID is actual­ly a special entry point into the AXIS command and is invoked by 
specifying the GRID verb immediately befoee specifying the AXIS verb. It is not necessary to avoid intervening commands, but the GRID verb effectively •turns on• the gridding software, and the AXIS verb, as it finishes, •turns it oft•. 

SYNTAX (COMMAND FILE oe INTERACTIVE) 

GRID GRIDBBIGBT DASBLBNGTB DASHINTKRVAL 

where: 

GRIDBBtGBT: 
This is the height of the lines to be drawn perpendicular to the 
axis. The GRIDHEIGHT of the X axis would normally be the length 
of the Y axis. 

DASBLENGTB: 
This is the length of the dashes, when dashed lines are used. 
Solid lines will always occur at the ends of the axis, but may 
be specified at regular intervals if the eASBINT&RVAL option is given a quantity , in inches, other than zero. 
DAS8INT£RVAL: .. 
This is the interval at which solid lines are to be encountered. 
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If DASHINTERVAL is 5, evecy fifth line will be solid. It 01\Slll­
NTRRVAL is zero, all lines will be solid. 

LINE: 
The purpose of line is to place a data set, as specified by X -
Y data points, onto a line or X - Y grapn. 

StN'rAX 

Fortran (•standard ca11 •) 

CALL LIMB (XARRAY ,YARRAY,MPTS,IMC,LIHTYP, IHTEQ) 

Fortran (•extended ca11•) 

CALL LIMEX(XARRAY,YARRAY,NPTS,INC,LIMTYP,INTEQ,TICPAC, 
TICFACY) 

COMMAHO FILE or INTERACTIVE 

LIMB linenuaber,NPTS,INC,LINTYP,IHTEQ 
LINEX linenuabec,NPTS,INC,LINTYP,INTEQ,TICPACX,TICPACY 

LOG type (only) 

CALL LI II ELG( XARRA Y, Y ARRAY ,MPTS ,LI N'rY P, INTEQ, LOGTY P, TICFACL) 

LIM ELG 1 i nenuabe r ,fllPTS ,LINTY p' IHTEQ I LOG'rY p, T 1 c PAC L 

where: 

XARBAY, YARRAY: 
These are the REAL arrays used in the FORTRAN progra• to store 
the X and Y data. 

NPTS: 
This is the number of points in the arrays of X and Y data. 
Also see AXIS for an explanation of the manual scaling process. 
If NPTS is zero, then (in COMMAND FILE or ItlTBRACTIVE mode only) 
the actual number of data points, will be used in this value. 
This saves laborious counting of the data points. 

INC: 
This is an optional increment for selecting data points. It is 
usually set at 1. If it is set at 2, then every other data 
point will be selected. If it is set at 3, then every third 
point will be selected, etc. 

LIMTYP: 
This is a parameter, which specifies an optional marker, to be 
drawn on each specified point. This marker can be one of four­
teen different centering •arkers. Thes~ are shown in the chart 
of sy•bols in the example section, page~ If LINTYP is zero, 
the line drawn will have no markers drawn at any point. If 
LINTYP is greater than zero, the data f~ represented by a line, 
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with markers drawn at specified points on that line. For insta­
nce, if LINTYP is valued at 3, a marker will be presented at 
every third point. If LIMTYP is less than zero, no line ap­
pears. Only marker symbols will be drawn. These will be at 
intervals specified by the absolute value of LIMTYP. If LINTYP 
is -3, there will be no line. Only markers will be drawn at 
every third point, etc. It is easily seen that LlNTYP is 
usually -1, 0 or l. 

INTEQ: 
This specifies which marker symbol to use. See the chart of 
symbols page to verify the the appearance of the markers that 
IMT£Q vill yield. These choices are seen in the first fourteen 
entries shovn in the first column. 

LOGTYP: 
O means •LOG-LOG• 
l means •LOG-linear in x• 

-1 means •LOG-linear in y• 

TICFACX,TICFACY are the •ticf actors• for the plot. 
See AXIS and SCALB for details. 

TICFACL is the tie factor for the linear axis, if one is 
used. 

NEWPEN: 
·rhe pur:pose of MBNPBll is to provide the user with the opportunity to 
change to a different colored pen, if the hardwace of the user w i 11 
allow for this option. This ability is usually found only on spe­
cially equipped, aultipen plotters, dual color ribbons on word 
processing pr:inter:s, or: on color: CRT'S. 

SYNTAX 

CALL NBWPEN(colornuaber) 

NBWPKll colornuaber (COKKAND FIL£ or IMTBRACTIVB) 

where: 

colornumber is a number in range of the hardware device. For 
example:! - 4 on the CPS plotter. This device is for a 
special use on dot matrix pr:inters. 

EXAMPLES: 

CALL NBWPIM (l ) 

NEWPBM 2 

FOR DOT KATRIX PRIN'TBRS: 

(Fortran) 

(COMMAND FILE / INTERACTIV&) 

It is possible to generate very impcessiv~ pictures on dot matrix 
printers, by using a •three color process•, which is offered by 3-M 
and other •anuf acturers. This requires three sheets for the picture 
(split into the three primary colors). 
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The peocess is as follows: 
RUM YOUR •Joe• thcee tiaes. 
The first time, i••ediately aftee the PLOTS 
statement use N£ .. PBll -1 (oe call NEWPEN 
(-1) foe Foetean. 
·rne second time use -2 in the NEWPEM 
statement. 
The thicd time use -J in the 
statement. 

Nt.:WPEN 

This gives the theee sheets needed foe the coloe process. ~he 
actual process will not be explained here. See your 3-K dealer 
foe additional information. 

TABLE: 
•color Mixing• for single color dot matrix printer: 
Use NEWPEM for colors 1-7 to get the folowin9 co•binations. 

NBWPEM COLOR MIX (•hes these colocs) 
1 l and 2 and J 
2 l 
J 2 
4 J 
s 1 and 2 
6 l and J 
1 2 and J 

Obviously •color l• will usually give a •black• color. The white, or 
•1ight• color possible with this l color process is used as the 
background or •tiller• color. This would correspond to •color a•. 

NOTE: 
There are no examples of the above commands as with the other verbs. 
This is obviously due to this docu•entation being available in only 
one color of ink. It is left to the reader to visualize the effects 
of multi-color plots. 

NUMBER 
The purpose of this routine is to •araw• real (floating point) 
numbers on the plotting device, with any necessary scientific nota­
tion as needed to represent a floating point number. The sottware 
is capable of drawing this in any size, rotating the numbers at any 
angle, and centecing the product about a given point, as well as 
right or left justifying the number at any point specifiea. These 
options ace identical to the options available with the SYMBOL 
routine. 

SYNTAX 

Fortran: (standard, •co•patibte• call) 

CALL NUMBER(XPAGE,YPAGE,HEIGHT,PPN,ANGLE,NOBC) 
extended calls (left justify, center, right justify) 
CALL NUKBRL(XPAGE,YPAGE,HEIGHT,FPN,ANGLE,NDEC) 
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CALL NU MBRC (XPAGE, Y PAGE, HEIGHT, F PH, ANG LE, N DEC) 

CALL NUMBRR(XPAG8,YPAG8,HBIGHT,FPN,AMGL£,MD£C) 

COMMAND FIL£ or INTERACTIVE : same, without parentheses 

where: 

XPAGB,YPAGB: 
These specify a point where the number is to be referenced. 
This is the lower left of the leftmost character position, if 
the number is to be left justified, the lower right of the 
rightmost character, if it is to be eight justified, or the mid­
point between these two posit ions, if the number is to be cen­
tered. These measurements are in inches, relative to the (cur­
rent) origin of the ·plot. 

HEIGHT: 
This is the height, in inches, of each character used to make 
up the number as it is drawn. 

FPll: 
This is the floating point number that is to be drawn on the 
plotting area. 

ANGLE: 
This is the angle at which the number is to be rotated, as 
referenced to the plotting surface. The rotation occurs about 
the point referenced by XPAGE, YPAGB. 

NDEC: 
This determines the number of •decimal precision• digits which 
are to be displayed, provided that ND£C is greater than or 
equal to zero. As the number is drawn, the whole number part of 
the number is drawn, then the decimal, then NDEC digits are 
drawn to the right of the decimal. 

If NDBC is -1, only an integer (no decimal point) is drawn. · 

For compatibility reasons, the following two features are in­
cluded: 

If NDBC is less than -1, the ABSOLUTr: VALUE Of MDSC -1 determines 
the number of di9it1 truncated from the number while plotting. For 
instance, if 1234.56 were plotted with NDEC • -2, this would result: 

12l 

'rhe •continuation feature• on XPAG& and/or YPAGB: 
When X is equal to 999.0, then X is continued from the x posi­
tion where the last SYMBOL call left off. If Y is equal to 999.0 
then Y is continued f roa the Y position where the last SYMBOL 
call left off. If both are equal to 999.0 the drawing of text 
continues immediately fro• the final position of the previous 
call to SYMBOL. 
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PLOT: 
·rhe purpose of PLOT is to allow X - Y point data to be entered onto 
the plotting surface. ~his is the mechanisa used by all of the 
other routines to •draw• on the plotting surface. The procedure 
consists of simulating the human hand as it draws. The pen is 
lifted up, placed at a convenient •beginning point• and left down as 
it draws straight lines froa that point to the next point of the 
line or curve to be drawn. Logically speaking, all lines are a 
collection of straight lines connecting many points, hence curved 
lines or complex figures are a collection of many, probably very 
short, lines. The PLOT routine expects the data to be presented as 
X - Y point data. The third specification of each point is that of 
the position of the pen, as that point is approached. This is the 
universal approach to all plotting of PLOTWAR£-z•, regardless of the 
type of hardware which is used on the computer. 

SYNTAX 

Fortran: 

CALL PLOT (XPAGE,YPAGB,IPEN) 

COMMAND FILE or INTERACTIVE: 

PLOT data 

or (extended form 1) 

PLOT (PPACTOR XPl YPl ANGLE) data 

or (extended fora 2) 

PLOT (PPACTOR XPl YPl AHGLB lP2 YP2) data 

Extended form 11 is used to place the plot data, specified in the 
•data• portion of the PLOT verb, with respect to XPl and YPl. This 
is the specification of a new •temporary origin• which is in effect 
only during the period of entering the •data• onto the plotting 
surface. In addition, the •data•, whether it is actual data coded 
into the COMMAND FILB or IllTERACTIVE statement, can be rotated about 
the origin of the data itself. It should be noted that the data may 
be in a file, or aay have been entered by digitizing some figure 
from a graphic digitizer. This file will have an •origin• of its 
own. This would be the original •origin• which was referenced during 
the digitizing process. It is this original •origin• about which 
the data is rotated. 

Extended form 12 is identical to extended fora 11 except that the 
user can re-specify the •original origin• of the •data•, brought in 
by the PLO~ stateaent, before the rotation takes place. For insta­
nce, assuae that a LOGO has been digitized, and the 1090 is 5 inches 
by S inches. The •original origin• which ~as referenced by the 
digitizer, was the lower left corner of the logo. The user now 
wishes to draw al inch square logo on the front of a part which he 
has designed and drafted with PLOTWARE-z•. H~ also needs to turn the 
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logo 90 degrees in order to give it the proper placeaent on the 
part. It would be most convenient to specify that the CENTER of tne 
logo was tne position about which to rotate the logo. This would 
avoid soae clumsy shuffling with a calculator or pencil. ·rherefore, 
he would let XPl and YPl refer to the very center of the logo 
oosition on the pact he had designed. PPACTOR would be 0.2. AtlGL8 
1ould be 90.0, and XP2 and XP2 would now be 2.5 eacn, in value. 

- This would effectively shift the origin of the original data, as 
held in a separate •LoGo• file, so that the origin would appear to 
be at the center of the logo. The logo would be rotated about this 
center, which would be the exact point on which it was to appear on 
the part. 

PARAMETER EXPLANATION: 
XPAG&,YPAGE is the point referenced. 

IPEll must be 2 to specify •pen down•. 
IPEN must be 3 to specify •pen up•. 
IPEN can be -2 or -3, and the effect will be to move to the 
point specified, then make that point the NEW origin of the 
plot. (It will then appear to be o.o,O.O). For •pen up• use -3. 
For •pen down• use -2. 

IP£M may be O. If this occurs, this indicates that this is the 
last action to be taken on this particular plot segment. It can 
be used to aake indefinitely long plots with dot aatrix prin­
ters, by specifying the plot as several segaents, or it can be 
used to allow the user to service a pen plotter or word proces­
sing printer before drawing another plot. This aay be useful in 
producing a smooth flow with an otherwise complex drawing prob-
lem. 

PF ACTOR: 
This is a factor which can be used to reduce or enlarge the size 
of the data in the plot stateaent. It is referencing that data 
only, and no subsequent verbs will be affected by it. 

XPl and YPl: 
This is to reference a •teaporary reference origin• (or •w·here 
exactly do I put this data on the plot?•) for the placement of 
the •data•. 

ANGLE: 
This is the angle of cotation (about the •ori9ina1• origin of the 
•data• referenced by the verb PLOT) which is to be pecfocmed on all 
of the •data•. ~he •original• oci9in is usually the same as the 
•plot origin•. Examples would include 1090s, electronic symbols, 
Egyptian hiecoqlyphics, oc mathe•atical symbols. 

XP2 and YP2: 
·rhese cefec to an adjustment to be perfoc•ed to the •original 
origin• prior to rotation of the •data•. 

•data•: 
These may be one oc moce X - Y pairs with the IPBll specification 
attached and tollowed by tne word •eyo•. It may be a file name 
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specified as a literal which will take the X - Y pairs, with an 
IPHH accompanying each, from that file name. This data is in 
free-format, and may be inteqer or real, except that the X and 
the Y and its accompanying IP£N value must all be encountered in 
the same logical record • 

. O'l'E: When using the •embedded• for 11 of plot data, there Mus·r be an 
END statement following the last X - Y and IPEN value. 'l'he ~oftware 
also expects to find an END st;.atement at the end of all •external• 
plot data files. 

Example: 

PLOT 1 1 3 2 2 2 1 2 l 2 1 2 END 
will draw an •x• of dimension l inch by l inch. 

If the picture can be drawn in segments or •frames•, each data 
base segment may be terminated, with the special inter-plot call 
to PLOT, which uses a zero value for IPEN. If the dot-matrix 
option is specified, the word STAT will be displayed, followed 
by the listinq of the statistics of that segment of the data 
base. There will be 21 items displayed. The first item is the 
actual number of 128 byte sectors required by that data base 
segment. The following 20 numbers are the NODE usage indices 
(the number of •tree branches• encountered in the data base 
structure itself). Each NODE usage index is a critical number, 
for it must be equal to or less than the maximum NODE capacity 
of the vector to raster scan program (PRINTMAP) or that program 
will terminate. This is not an actual NODE count, but rather a 
percentage based on the capacity of the ENERCOMP TWIN-Z computer 
which has about 80 K individual partition memory, with 63 K 
available to the user per partition. 'l'he capacity of this mac­
hine is taken as 100. This is enough data base capacity to 
generate a •very black• picture, which is actually covered with 
lines about 2.S times. In a typical 48 K system (tne smallest 
size recommended) this nu11bec hovers around 65. 'This is still a 
very large capacity. The usual problem encountered, when this 
limit is exceeded, will be some loop in the program which tends 
to draw the same line or figure thousands of ti11es. 

PLOTS: 
The purpose of PLOTS is to begin the plotting process. It MUST be 
used once, and once only, to initialize the process. It defines the 
type of hardware available to the software. If any hardware parame­
ters are modified, they must be modified prior to the call to PLO·rs. 
It effectively specifies that an origin exists at the lower left 
corner of the drawing area, which is set to 8 by 10 inches, for dot 
matrix printers, type 0 and 1, or to 15 by 10 inches, for the dot 
matrix printers, type 2 and 3. This origin is of no real consequen­
ce on pen plotters or similar devices, which do not require the 
extra vector to raster scan conversion step after the plotting is 
finished. These devices usually allow the user the pleasure of 
manually positioning the •pen• at some •nice• place before he begins 
the plotting procedure. 
The practice of specifying the origin at the lower left-most posi­
tion is both easily understood and most 109icil, until one realizes 
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that the line graphing routines will try to label the axis BELOW and 
to the LEFT of this point. Obviously this will result in lost parts 
of the picture, since the dot matrix printer is unable to •move• to 
that area. The extended focm of the PC.OTS vecb is PC.OTSX, which 
addresses this problem • 

...DTSX: 
This is used as a convenient way to specify that a one inch •offset• 
is used on the •windowed• plotting devices, such as a dot matrix 
printer. This allows the extra room needed below and to the left of 
tne origin to draw the tic marks, annotation, and titles for line 
graphs. This inch is usually a •sufficient• offset amount, unless 
unusually long annotations are used. The equivalent structure would 
be found in the use of the PLOT verb by saying: 

CALL PLOT (l.0,1.0,-l) (FORTRAN) 
or: 
PLOT l l -3 END (COMMAND FIL£ / INTERACTIVE) 

SYNTAX 

PLOTS hardware stateaent (ZSPB&D and XYSIIB aust be 
here, if used) 

PLOTSX hardware stateaent (ZSPEED, XYSIZB, ••• } 
where: 

The hardware statement is one or more of the following options. 

HARDWARE FOR·rRAN 
(third parameter) 

COMMAND FILE 

eight-inch wide dot 
aatrix printer 
•dense aode• 0 TYPB 0 

eight-inch wide dot 
aatr ix pr inter 
•fast aode• l TYPE l 

13.6 inches-wide dot 
matrix printer 
•dense aode• 2 TYPK 2 

13.6 inches-wide dot 
mate ix pc inter 
•fast aode 3 TYPB l 

Your Pen Plotter 4 TYPB 4 

Your Graphics CRT 5 TYPB s 

Your word Processing 
Printer/Plotter 6 TYP~ 6 

INSTALL may be used to place any item you def irie as types 4, ; or 6. 
(See Install Section.) 

REVISION 1.4•••••••••••••••••••••••••••••••••••••••••••••(6-dl) 
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REDRAW: 

·rhe purpose of REDRAW is to produce a new picture from a picture 

previously saved by the PLOTwARE-z system. Tne picture must have 

previously been created by a run through a PLOTWARE-z program with 

the plotter deviced specified as the PICTUR~ BUFFt:R. The output of 

this was a file called PLOTWARE.BUF. It can be renamed to other 

standard names though any external means. The referencing of that 

file can then be aade to draw another picture. This is a convenient 

way to compose complex presentations, ship pictures to other loca­

tions without shippinq your software, and transmit final pictures 

from one location to another by electronic means. Since colors and 

large sizes are preserved, it gives a graphics user with an inexpen­

sive praphics device (such as a dot matrix printer) the ability to 

refine his output to the final stage, then transmit the finished 

picture (in the full size, with colors and other enhancements) to 

some central site for final display. 

SYNTAX 

COMHA!IO FILS or INTERACTIVE: 

(form l): 

(form 2): 

R£DRAN (PPA.CrOR XPl YPl ANGLE) ·u1enaae• 

(form 3): 

R£0Rldl (PPACrOR XPl YPl ANGLB XP2 YP2) •filename• 

It can be seen that this is an identical fora to the PLOT 

stateaent for displaying data in disk files. Ref er to that module 

for further explanation. 

SCALB: 
The purpose of SCALI is to produce a convenient transformation froa 

the •raw data• that is to be plotted, with its natural tendency to 

be just about any ranqe of nu•bers imaginable, to the necessary inch 

measureaents of an X - Y graph. It will also produce reasonable tic 

mark annotations for the size graph requested, in such a manner as 

to present an •even• appearance. 

SCALB does not recoapute any numbecs it examines. Hence it does not 

require duplicate storage or extra overhead requirements from the 

computer. It does produce a •starting value• and an •increment 

value•, referred to as FIRSTV and DBLTAV respectively. These will 

later serve as factors to be used when plot~ing the graph. These 

factors are also used by the axis labeling routine and are always 

stored in two extra locations above the X - Y data. If tne user 

wishes to compute his own FIRSTV and OELTAVI they should be stored 

there, if the subroutine LIMB is used. Otherwise they may be passed 

REV I S I Off 1 • ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ( 6 - 8 3 ) 
I 



i 
_&£ 

Pl..U'fWARt:-z. • • • • • • Tt:CHrHCAL Rt:Ft:Rt:NCt: SEC·r luN • • • • • • • page: K-2 7 

dicectly as pacametecs to the AXIS routines. See AXIS foe more 
details on FIRSTV and DBLTAV. 

SYN'fAX 

Foctcan •compatible• foe•: 

CALL SCALE(ARRAY,AXLEN,NPTS,INC) 

FORTRAN •extended• form: 

CALL SCALBX (ARRAY ,AXLEN ,,.PTS, INC, TI Cl' ACTOR) 

Fortran LOGARITHMIC form: 

CALC. SCAL£L(ARRAY,AXL£11,MPTS) 

COMMAND FILE oc INTERAC'rIVE: 

SCALE X oc Y,AXLEN,NPTS,INC 

SCALEX X oc Y,AXLEN,NPTS,INC,TICPACTOR 

SCALEL X or Y,AXLEN,NPTS 

SCAL£M x oc Y,PIRSTV,DBLTAV (for •anual scaling) 

where: 

ARRAY: 
This is the dimensioned (in Fortran) array which houses the data 
to be scaled. It will usually be either an array of X values or 
an array of Y values. 

AXLEN: 
This is the length, in inches, of the AXIS which is to serve as 
tne reference for that array. If the data is the X data, then 
this length will be the length of the X axis. 

NPTS: 
This is the number of points in the array. In the COMMAND PILB 
and INTERACTIVE modes, this may be zero, and tne data will be 
counted by the software. 

ItfC: 
This can be used for two purposes. It will specify if the axis 
is to reflect data in a •descending• fashion (annotation wise) 
or in an •ascending• fashion. It will also give the option of 
selecting only a portion of the data in the ARRAY, at regular 
intervals, foe the scaling calculation. 

If INC is gceater than zero, the data will be plotted with 
•ascending• notation. The value calculated foe PIRSTV will be 
the minimum value which the software will expect to find in the 
data for that axis. 

RE~ISION 1.4•••••••••••••••••••••••••••••••••••••••••••••<6-al) 
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If IMC is less than zero, the data will be plotted in a •desce­
nding• manner. The annotation of the tic marks will •descend• as 
tne axis progresses. Tne FIRSTV calculated will be the maximum 
value that the software will expect to find in the data, for 
that axis. 

The ABSOLUTE VALUE of IMC can specify that data is to be sampled 
at regular intervals, other than l. For instance, if It.JC is +l 
or -3 then every third point will be sampled to coapute FIRSTV 
and OBLTAV. 

STORAGE of FIRSTV and DBLTAV: 
These values are stored in the next two locations above the 
data, in meaory, when INC is +l or -1. If IMC is not +l or -1, 
then FIRSTV will be stored at the next specified interval from 
the last point selected for sampling, with DELTAV occupying the 
next specified interval after that used to store FIRSTV. 

TICFACTOR: 
·rhis is the distance between tic marks, as expected when the 
linear axis is drawn. It is expressed in inches. 

SCALBll: 
This allows ••anual scaling•. (See AXIS) 

S'lNTAX 

SCAL£M n FIRSTV,DBLTAV 

where : n is X or Y 

This allows the user to insert aanual parameters into the 
sys tea. 

SYMBOL: 
·rhe purpose of SYMBOL is to produce •drawn• alphanumeric lettering 
in the drafting style for annotating the graphs and for marking the 
data points on the drawn lines of an X-'t line graph. It is installed 
in the software, as delivered, with a •default character set• which 
is described in tne examples pageK:fD The first fourteen characters 
are syabols which are centered on data points of X-'t line graphs for 
point accentuation. The reaainin9 characters are available as 
needed to build text or numbeta for the plot. This character set 
may be changed by the user with optional software, allowing the 
inclusion of iaathematical symbols, script lettering, foreign text 
cnatacters, and the like.(See FONT) SYMBOL allows the text gene­
rated to be any reasonable size, with centering, or right or left 
justification about a point. ·rhe text may also be rotated any 
number of degrees about that point. If the optional •oR~ATE FON·rs• 
are installed, this character information is gathered fro• the last 
ca 11 to FON'l'. 

SYNTAX 

REVIS I OH l • 4 ••••••••••••••••••••••••••••••••••••••••••••• ( 6- 8 3 ) 
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Fortran: (standard, •compatible• call) 

CALL SYMBOL(XPAGB,YPAGB,HBIGHT,•text•,ANGLE,NCHAR) 

extended calls (left justify, center, eight justify) 

CALL Sll80LL(XPAGB,YPAGE,H£IGHT,•text•,ANGLB,NCHA1l) 

CALL SHBOLC(XPAGE,YPAGE,HEIGHT,•text•,ANGLE,NCBAR) 

CALL SMBOLR(XPAGB,YPAGE,BEIGHT,•text•,ANGLB,NCHAR) 

COMMAND FILE oc INTERACTIVE : same, without parentheses. 

where: 

XPAGB,YPAGB: 
This specifies a point where the characters ace to be referen­
ced. This is the lower left of the left-most character position 
if the text is to be left justified, the lower right of the 
eight-most character, if it is to be right justified, or the 
mid-point between these two points, if the text is centered. 

HEIGHT: 
This is the height, in inches, of each character used to make up 
the text. 

•text•: 
This is the literal string or logical array, which is to be 
drawn on the plotting area. 

If •text• is displayed as ASCII characters, the first character 
of this text is always zero or greater than zero. A special 
case exists when •text• is taken as a single variable (logical 
or integer), whose value is between -1 and -14, inclusive. 
This allows the access of the •centered symbols• of the first 
fourteen positio~s of the chart, foe accentuating points. When 
this occurs foe •text•,only one symbol is drawn. 

ANGLE: 
This is the angle at which the text is to be rotated, as ref ere­
nced to the plotting surface. The rotation occurs about the 
point referenced by XPAG8, YPAGB. 

MC HAR: 
·rhis deteraines the· number of characters of text which ace to be 
displayed, provided that NCHAR is greater than or equal to zero. 
If NCHAll is less than zero, a centered symbol, selected from the 
first fourteen symbols of the chart, will be drawn at the point 
referenced. If NCHAR is -1, the pen is •u.p• while moving to 
that point. If NCHAR is -2, the pen is •down• while moving to 
that point. The symbol generated is determined by tne absolute 
value of the logical variable used in the pl~ce of •text•. 

Foe compatibility reasons, tne following feature is included: 
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The •continuation feature• on XPAG£ and/or YPAGB: 
When X is equal to 999.0, then X is continued from the x posi­
tion wnere the last SYMBOL call left off. If Y is equal to 999.0 
then Y is continued fro• the Y position where the last SYMBOL 
call left off. If both ace equal to 999.0 tne drawing of text 
continues imaediately from the final position ot the previous 
call to SYMBOL. 

WHERE: 
The purpose of WB&RE is to provide a •teedback• mechanis• in the 
FOR~RAN versions to indicate the current position of the •PEN". 
This is not usually needed, as tne location of the pen is usually 
apparent to the programmer. However, in the case of using PLOTWARB­
z• calls, which perform their own pen commands, such as SYMBOL or 
NUMBER, it is soaetimes helpful to know just where the "P~N· finis­
hed drawing. This call will return the information of tnat location 
to the programmer, as well as returning the current •factor• which 
is in effect. 

SYN'rAX: 

CALL WB£R8(RXPAGE,RYPAG£,lll'ACT) 

XYSIZE: 
Tne purpose of XYSIIB is to provide a different sized plot from the 
normal 8 z 10 or 10 x 13.6 provided by dot matrix printers. 

This routine is a subroutine under roa·rRAN: 

CALL XYIIZB (XLENG,YHT1,YHT2) 

where: 
XLBNG is the new standard page length for the printer. 

YHTl is the new height (carriage width) for the narrow printer. 

YBT2 is the new height for the wide printer. 

In the COMMAND FILB format, this MUST be on the PLOTS command line. 
It cannot be elsewhere. 

Examples: 

FORTRAbl: 

CALL XYSIZB (100., 8., ll.6) 

COMM.MID FILE : 

(creates LOflGGGGG plots) 

PLOTS XYSIZB 5 8 ll.6 ••• (creates short plot) 

REVISION l.4•••••••••••••••••••••••••••••••••••••••••••••(6-8]} 
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ZPERSX: 

·rhe purpose of ZPBRSX is to define the perspective of the user for 
three dimensional projections. The concept of three dimensions is a 
complex one, and the full explanation of that concept is not the 
purpose of this manual. A short summary of this follows, however. 

Two approaches to three dimensions are usually taken. The first, or 
traditional method, introduces· the concept of some imaginary •van­
ishing point• where all parallel lines of an object seem to con­
verge. Drafting technicians and engineers often call the usage of 
this concept •orthogonal projection•. A more realistic view is found 
when two vanishing points are used, letting the object be rotated 
about 45 degreed and letting the observor view the object •head-an•. 
If the object consists of mostly conventional shapes {rectangles, 
smoothly curved surfaces, etc.) the appearance is somewhat realis­
tic. The most realistic of the •traditonal approach• methods is the 
usage of three •vanishing points•, where the viewer usually •1ooks 
down• or •1aoks up• at the object. 

Two severe de aw backs are found in th is approach. ·rhe fir st is that 
rotation of the object is severly hampered, because the realistic 
appearance of the view is highly dependent on the angle to the 
observor. The second drawback is this: the model is not based on 
sound matheaatics, but on soae •seat of the pants• guess or some 
•pleasing to the eye• decision. With some calculations, one may 
produce •vanishing points• that are close to the mathematically 
correct points, but for the purpose of this program, this approach 
is discarded. 

The second approach (as used in PLOTWARE-z) is to define an object 
in matrix fora (in this case 3 x 3) and aathematically derice the 
true projection into a plane that is perpendicular to the viewer. 
This plane is obviously analgous to a CRT screen, the finished 
drawing froa your dot matrix p~inter, plotter, etc. The viewer can 
then get as close to or remove himself as far away form the origin 
of the object (expressed in X, Y, z form) as he desires. He can, of 
course, even place himself WITHIN the object prior to viewing, but 
the finished product may appear somewhat confusing. The viewer· may 
also position the screen at any place. This allows for a very wide 
range of magnification and reduction. In addition to this, he may 
RESPECIFY the X, 'i, Z origin at any time or directly rotate the x or 
't plane prior to it projection. 

The derivation of this is found in aany books. ·rhe parametric sum­
mary is as follows: 

a. There exists an object to be viewed, expressed as a set of 
X, '!,and Z location points. 

b. There is an observor whose •single point ot observation• 
is at soae point. This point is at an angle with respect to 
the z axis of the object. This angle is refe"tred to as THE·rA. 

c. The observor is a distance away from the .. X, 'i, Z origin of 
the viewed object. This distance to tne •single point of 
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observation• (close one eye please!) is RHO. 

d. Tne observor, in addition, is some angle away fro11 the X 
axis of the object. This angle is PHI. 

e. Finally, tne observor is •1ookin9 at• (with his one eye, 
ot course - keep tne other closed during this explanation) 
the projection ot the object onto a screen. The obsecvoc is 
some distance away from the screen. This distance is D. 

Here are some practical exercises to use to confirm these concepts 
mentally. 

Place a sheet ot paper on a table in front of you. This is an X-Y 
plane. 

a. Stand directly over it and look down directly on it. At 
this point the Z axis is directly through your •1ine of 
site". At this point, PHI is O. 

b. Rotate the paper COUNTER-CLOCKWISE. You have just move the 
paper in the THETA direction, positively. YOU, however, as 
the ooservor, have experienced a NEGATIVE shift in THETA, 
relative to the paper. You could, of course, nave directly 
simulated this by walking to the LEF·r. 

c. Draw back away from the table. You have just changed your 
your PHI positively. You no longer look directly down at the 
paper (•looking directly down means zero degrees PHI). 

d. Imagine tne •cone of vision• formed by the left-most, the 
right-most, the bottom-most, and tne top-iaost parts of the 
observed item (the piece of paper). This cone of vision (in 
this case, more of a pyramid) holds the key to the concept of 
the •screen of projection•. At any place in tnis cone of 
vision, you may place the screen, as long as it is 
perpendicular to your line-of-sight. Now you can see that the 
screen becomes your final resting place foe your image. lt 
can be from the plotter, the dot matrix printer, or your CRT 
graphics screen. The screen is not liaited to position 
between your viewpoint and the object. It may be BEHirfO the 
object. In this way, it MAGNIFIES the object. Use this, of 
course for display of small objects. When between the 
observor and the object, it REDUCES the object. Use this for 
large objects. The distance to the observoc is o. 

e. One Last experiment will cement the concept ot z into the 
picture. The paper rests on the table. it refer:ences the X-'i 
p l a n e o n 1 t s s u c t a c e • ·r he a c t u a l X - '{ p l a n e i s t n e t a b l e top, 
toe tnis purpose. Now carefully raise tne paper and assume 
tnat it is exactly parallel to the table.top, but one inch 
above it. You have just changed tne Z ot the ooject from 0 to 
l. 

t. In reterence to tne table top, you may cnange tne origin 
clt dny convenient time. Use N3DORG X Y z in the COMMArrn FILE 
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mode or PLOTlD(X,'i,Z,-3) in the compiler mode to move this 
reference point. 

'fHI::i IS ·rHE ONL'i EXPLANA'fION OF N3DORG. 

rhe SYNTAX is now presented. 

SYNTAX: 

COMMAND FILE mode: 

z PE RSX RHO, ·rHe·rA, PHI, o, z 

compiler mode: 

CALL ZPERSX(RHO,THETA,PHI,O,Z) 

·rry this to qet started (in CHART): 

PLO'l'S T'iPt": n 

PLOT 1 l -l END 

PLO'l' 0 0 l 0 5 2 S 5 2 S 0 2 0 0 2 ~ND 

EXI'f 

Tnis draws a 5 x 5 box. 

Now: 

PLOTS ·rYPE n 

PLOT l l -3 END 

ZPERSX S -90 30 5 0 

PLOT 0 0 l 0 5 2 5 5 2 5 0 2 0 0 2 END 

Exr·r 

·rhis draws the saiae box tilted AWAY (fro11 the -90) frolll you and 
at a JO degree angle (PHI). 

ZP£RSY: 

The purpose of this module is to cancel the effect of zpgRSX and 
return to two dimensional representation. 

SYNTAX: {COMMAND FIL~) 

ZPERSY 

ZSP££0: 
·rhe ZSPEEO command is used for certain EPSON printers wnich cannot 

Rt::IJI::;CON l.4 ••••••••••••••••••••••••••••••••••••••••••••• (6-SJ) 
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provide the proper data handling without· loosing data at high speed 
transfers. This is particularly directed toward the buffered inte-

rface. 

The standard factor is 16 (4 times a 4 MHZ processor speed). 

The following factors are u~ed foe other common processors: 

l3 - ·rhe rn·rERTEC OD and COMPUSTAR (uses significant 
amount of CPU foe screen handling - results in 
slower execution) 

13 - For 2 MHZ processors (8080* zao. etc.) 

9 - For 8085 with 5 MHZ crystal 

15 - Foe 8085 with 10 MHZ crystal (using typical wait 
states) 

24 - For the ENERCOMP TWIN - z processor (or other Z-80 
processors with 6 KHZ CPU) 

Adjustment may be made downward for wait states. 

Examples 

FOR'fRAd : 

CALL ZSPBED (ISPEED) 

COMMAND FILE 

PLOTS ISPEBD 24 

ZSWAPX: 

·rhis rotates the plane on the X axis 90 degrees into the z 
effectively •swaps the X and the z•. 

SYNTAX: (COMKMD FILE) 

ZSWAPX 

ZSWAPY: 

·rn is rotates the plane on the 't axis 90 degrees into the z 

effectively •swaps the 'i and tne z •• 

SYNTAX: (COMMMD FILe} 

ZSwAP't 

ax is. 

ax is. 
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AIISlC 0 0 ~LCC T AXIS" SS F €0 9~ e 
LINELG 1 e e e 1 .4 
S1'4POLC 4 €. e .12 ""TEST or f.XTFNtrD A NT toe SUPPCl'1 J NJS: .. 0 SS 
S~BOLC 4 f .~ .12 ""LINE, SCAL[, ~Nt AXIS- V 99 
PlC'T e 0 e (N[ 
tATA "TfSTtATA.lOG" 
SCALFX Y € 0 1 .6 
SCALil J e e 
AXIS! ~ e "ALPH! l ANNOTATION" S9 E 9e 99 e .6 3 
""JAMFEB~AF.AFRrAlJUNJULAUCSEPOCTNOV[lCJAHffBMARAPR~ATJUNJULAUGSVFOCTNOVD~1 
A71SlG ~ ~ ·rec l AJIS"-g9 e p ~9 e 
tINEIC 1 e e e -1 .e 
Sf'"f\lLC 4 €.~ .12 .. TFST OF EXTftHtD "H LOG SUF.llOU'flHfS: .. £1 P9 
S~BClC 4 €.~ .12 "tIN!, ~CAif, AN£ AJIS" 0 9S 
PLOT e e e ENr 
I'TA •TfSTtA'f~.tOG .. 
-:cnn ' e e 
.r.ALH x e e 
AIISLG p e "toe T 111s" 99 e 90 99 e 
AJISlG ~ 0 ~lCG I AXIS"-££ e A £9 e 
LINElG 1 e e e e 
S~POLC 4 e.e .12 "TEST OF LOG-tor. ~UBROUTINES:" r 99 
S~BOlC 4 f .~ .12 "Il~I, ~CAI!, ~~[ AXIS. 0 ~~ 
PtOT 0 0 e [Nf 
DATA "TISTDATA.tClG" 
SCALIL 1 € 0 
SCALH l e 0 
GP.ID e .1 e 
AIISIG 0 0 "tOG l AXIS" 99 E 90 99 0 
GBIJ) € .£~ e 
Ax1s1c e e •toe 1 AJ1s·-ss e 0 69 e 
L INELC 1 0 e e e 
~~Botc. 4 e.e .10 MTtST 01 LOG-toe SUP.POUTJNrs ~JT" CRJD:N P S9 
S~!OLC 4 E.~ .te "LINE, SCALl, ~Nt ~11s· 0 99. 
pr O'I ~ 0 0 l'N t 
tATl ,lS1tA1A.ICG• 
SCILIL l e e 
srnn x e e 
GIHt e 0 0 
AlISLC 2 e .LOG l AXIS" SS 6 ~0 9~ e 
::BID ~ 0 P 
111s1c 0 e ·rec x Ax1s·-~s e e ~9 e 
tJTA "TISTt#TJ.~01· 
sr"u x 5 e 1 
SCALI " e e 1 
AXIS e e ·x AXIS--€~ 5 0 ~~ 2 
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AXIS 0 f "t AXIS" 99 5 90 S9 0 
llNE 1 " 1 e 0 
Sf"ROlC 2.!:: € .12 "'HST Cf SUNrABr SPPRCUTINJS:" e !:9 
S~BOLC 2.!:: ~.e .1 "LINE. SCALI, A~I AXIS" 0 9~ 
PICT e 0 0 HH 
DATA "TES~tATA.ee2" 
SCALTI I E 0 1 .4 
SCAUJ 1 f .. e 1 .€ .. 
!XISA ~ 0 IXT. I AXIS -SS e 2 9S e .4 0 
AIISA 0 ~ "r.IT. T AXIS" SS € 90 99 0 .6 1 
1INEX 1 0 1 e e .4 .e 
SMPOLC 4 e.~ .le "TEST Of FX1IN[FC SUEROUTINtS:" e 99 
S~BOLC 4 e.3 .12 "tINR, SCALF, AND AXIS" 0 99 
PlOT e e e IN[ 
DAT! "TJSTIAT,.0e2" 
SCALII I E 0 1 .4 
SCHH y e e 1 .€ 
AXISB e 0 "ALPfA x ANNOTATION" -99 e ~ 99 ~ .4 3 
"'JANFFB~AfiAFF~AlJP~J~lAUGStPCC1~CYlICJANJfE~A~AFFrATJUNJULAUGSFFOrTNOV 
AXISA e e "IIT. T AXIS" SS € ~0 SS e .F 1 
LINFX 1 P l 0 V .4 .6 
SrPOIC 4 e.~ .12 "11sT CJ IX1JNIF[ ~UFFCUTJNIS:" p PS 
S~POLC 4 e.~ .le "tJNi. SCALI, -Nf AXIS" e 9S 
FLOT ~ P. e rNt 
PlCT .~ .~ -~ F~t 
tJTA "TiS~[~TA.ee2· 
SCALlX X e 0 1 .4 
SCALII T € e 1 .€ 
AIISt € € "45 tFGRII !1F6A J ANN0,_1ION"' -sg e e ~~ e .4 2~ 
"cPOUP , .. "GBOUF B" "src 1" "stc c· "srr. 3" "T-t" "T-2" "T-~-
.. ,_.- .. ,_~- T-e~ .. ,~ "B" ·c· ·1- ·i· ·TrST 1e· ·11s1 x1z· ~,rst cerc~ 
·x-1" ·x-£- "x-~· ·x-4" 
AXISC e 0 "90 DEGREE ALPHA l N01ATICN" 99 6 9P 99 v .e 11 
-~-1· ·N-~- "N-~· "N-4" "1111~· "'s111~· "srYr~1H" "r1c~1· "s1n· "1e" " 
LINH 1 0 1 It' V .4 .6 
srBCIC 4 e.e .12 "1FST Cl IXTfNIIt SUFRCUTIHIS:" ~ ~~ 
srPOlC 4 e.a .12 "LINE. SCALI, ANC AXIS" e 9S 
I.llT 

****** 11s1 JC5 FAPCRABT CCH~ANIS "FAFrP.AR1.C~[- ****** 
FLO'lS TY Pf 4 
SrBCIC e e .14 "AFFI~tII E - ANNUAI RJFCRT"0 ;~ 
CHART P~R 1.c .e ~ ~ 1 i .~ze -flfiNSJ~. 1~e~'s" "sAtJS PJRSON­
DATA "TAYLOR" 65 62 3 2~ 
IATA -~.~~118" 7S 70 ~ 20 
D-TA -~.S~ITP" €2 ee 3 2e 
DAtA "ppQ~N" 40 ~0 ~ ~e 
INr 
S~BOLC ~.e 4.e .12"F.XPINSt RIFOBT FT INtIVIrU#t" v SS 
S~BOlC c.~ 4.~ .i9"SHAtit PORTION IS 1RAYEt-FFIATf~ IIFfNSF" ~ 99 

· srfotc 2.e 4.te .eas "10R TPI Pifiior 1-ei TrFR 12-ei· e 9& 
CHART PAR e.i 1.5 3 2 0 .ie -~ -~,8{HOU~FS, FY lOCATION~ "cAFACitT '~ 
DA1A "p111~FlFG" 92 es 3 20 
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"TRINTON" 6€ 23 2 2V 
:~JAMI" ~4 ~l 2 20 

A,lAN1A e5 e~ ~ 20 
"P,TON ROUCE" 72 42 ~ ~e 
"HOUS10N" 9E 95 ~ 20 
"SAN IIICC" 2~ 21 2 2e 
"SAN JRANCISCO"E7 ee 2 ~e 
"PORTLAND" ge 4e ~ ~e 

DATA 
DATA 
tA 'tA 
IATA 
DATA 
IA'fA 
DATA 
UTA 
ft\[ 
SM!OLC 
St'lBOLC 
St4BOIC 
S~~OlC 
HIT 

7.e 4.e .12"WARIHC(SE JACllI,T BIFO&T. e S6 
7.~ 4.~ .09·s~ADFD PORTION INDICAT!S FltlED CAfACITT" e 9~ 
?.e 4.te .f9 °tfNSI PCR1ICN SHCWS SICUPl~t-S¥N~l11V! FRCtttT" e ~ 
7.e ~.9 .VB5 "R¥FLfCTS CAPACITY NOTfD JN JANUARY, 1981 HEFOnT" ~ 

PLOTS TlPf 4 
PICT P 12 -~ r~t S~PCll ~ ?.e -~~ "ccsT Bfi!AiIC~N - AJAJ ~ttGf1 cc." e SS 1 
S~!OLI ~ 7.~ .1~ 'DifONSTRATION OF "coAFH" ROUTJNf' v 99 1 
CHAR, fl( e ~.?5 € 
tATA "otFRF.E_C_ ~5.e 
DATA "tAPOR" 16.2 
tATA -1 -~A1fPlAL• 11.~ 
DAT'- "~'-CHINES 1e.2 
tATA '"cas· t.P 
tATA "1cc1s" e.4 
UTA •po~ n .. e .~ 
DATA "LJGAt" e.~ 
DAU :rNICN" •• ~ 
tATA INSUR. S .1 
DATA "018JR" 4.~ 
INI 
EXIT 

•••••• ttST FOB NU~BEBS AND Sl~EOL~ "1rSTN~ST.C~r~ *•~0** 

PLOTS TlPI 4 
fACTOR .9 
PIOT e e ~ e 4 2 ~ 4 2 e • 2 0 e 2 4 ~ 2 4 e 2 P ~ 2 1ur 
Sr.Bole ~.6 4 .~e 'TIST OJ Slr.PCL ' ~r~Prfi' se 56 
ST~BOL .?·e .1~ 'STANDARD SY~BOL CAtt' ~e 2P 
5t'B0ll .4 0 .12 '~t'!Cll CAIL (UH Jt'SUfY)' ~0 2f 
S~POLC .e 4 .le 'S~EOLC CALL (CJNT!B)' g~ 21 
S~BOLE .Se .1~ 'SMPOLR CALt CRIG~f JUSTIFY)' 9P ~? 
Nll,.-BJB 1.~ .1 .12 12.~4!: ~9 ~ 
tttlt'BJB i.~ ~ .12 12.~•e s~ 2 
N l 1f'4 b rB l. ~ E • l ~ 12 • ~ 4 5 S V. l 
Ntlf'4UR 1.7 .1 .12 12.34!: se v 
Nr~BIP l.? ~ .12 12.~4e £e -1 
~u~Eii t.? c .1~ i2.~45 se -2 
Htt~BRL ;.~ e .l~ t?.345 9~ ~ 

l<.. -1-, 

I. 
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NUr.BRC 2.2 4 .t? 12.~4~ se ~ 
tH~t"BR6 2 .2 8 .12 12 .~45 SP ~ 
NllMBIR £.f e • H ~~ .55~ se 2 
SMPOLC e 4 ·'~ 'TfSt OF ROTAtlOM' SA £9 
SlMBCL ~-~ ~-?~ .14 #.RC~A1I.~ e es 
STt"BOL S99. S9S •• 14 '.ROTATf.' 4~ SS 
SYMBOL 999. 999 •• 14 '.ROTATf.' 9V 99 
ST~5Cl S9S. 9SS •• 14 '.P.CTATf.'l~e 69 
SYMBOL SSS. SSS •• 14 '.BOTATi. ·1ae S9 
SYMBOL 999. 999 •• 14 '.ROTA1f.'c<~ 99 
Sl~BCl SS9. 9S6 •• 14 '.RC1Atl.'~7V S9 
SYMBOL SS9. S9S •• 14 '.ROTATt.'~l~ 69 
SM~OLC e.< 4 .15 'CRFATfD BT ·rJSTN~St.c~n"' gp 99 
HIT 
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COST BREAKDOWN AJAX WIDGEl ( 
DEHONSTAATION OF •&RAPH• ROUTINE 
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TRHDAAO SYHBOL CALL 
HBOLL CALL lLEFT JUSTIFY) 

SHBOLC CAL lCENTEAJ 
S"BOLR CALL (RIGHT JUSTIFY 

12.345 
12. 

2.345 

s.ss 

12·35 
t2 

12. 45 

TEST OF SYMBOL & NUM6ER 

. 
l&J 
t­
ee 
t­
o 
a: 

TEST OF ROTATION 
CREATED BY •TfSTNHSY.CHD• 

l<-'19 

12. 34 . 
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STANDARD CHARACTERS 
LISTED WITH HEX AND DECIMAL EQUIVALENTS 

00 [!] 0 30 32 40 0 48 so ~ 84 60 p 80 

Ot C9 t 31 
I 33 41 1 -49 51 R 65 61 Q 81 
4 

02 6 
,, 2 B R 

2 32 34 42 50 52 66 62 82 

03 + 3 33 # 35 43 3 51 53 c 87 63 s 83 

o.c x 4 34 $ 38 .u 4 52 54 D 68 64 T 84 

OS <!> S 35 I. 37 45 5 53 SS E 69 65 u 85 

06 ~ 8 38 & 38 46 6 54 56 F 70 66 v 86 

07 x , 7 G w 
7 37 39 .n SS 57 71 67 81 

08.Z 8 38 ( 40 .ca 8 58 58 H 72 88 x 88 

09 y 9 39 ) .ct 49 9 51 59 I 73 69 y 89 

OA~ )IC • J z 
10 3A 42 4A • 58 SA 74 6A 90 

08 * + • K [ 
11 38 43 .CB ' 59 SB 75 68 91 

oc z 12 3C ' u .cc < eo SC L 78 SC \ 92 

00 I t3 30 - 45 'D - 81 SD M 77 &D J 93 

> N A 

3E • 48 4E 62 SE 78 SE 94 

I 

\ 

. I ? 0 
3F n .Cf' • 63 SF 79 6f' - 95 

' 


	Title Page
	Introduction
	A. Installation
	B. Interface
	C. Menu-Driven
	D. Graphit
	E. Expanding the Menus
	F. Using the Command File System - Operating Details
	G. Using the Compiler Library System - Operating Details
	H. Device Specification - Real Time Devices
	J. Operating and Installation Information
	K. Syntax Description



