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Chapter 1 

INTRODUCTION 

TOp Drawer is a program developed at SLAC to display the 
kinds of data that physicists produce. It makes histograms, 
scatter p lots, data points with error bars and plot symbols, 
curves passing through data points, and elaborate titles. 
Because of its restricted app licability, Top Drawer can be 
controlled by a rel atively simple set of commands, and this 
control is further simplified by the choice of reasonable 
default values for the plot parameters . Despite this empha
sis on simplicity, Top Drawer plots are suitable for presen
tation at conferences and in journals. This represents a r e 
markable step forward in the preparation of data for 
publication, which is otherwise a tedious and lengthy pro
cess. Even for preliminary work, turning a list of numbers 
into a graph is so simple that the user is n ot distracted 
from the analysis itself. 

There is very little facility in Top Drawer for arithmetic 
manipulations. Top Drawer general ly assumes that the user 
has his data already, and wants it displayed to best advan
tage. For a functio n evaluation or data fitting, one should 
use something lik e APL, Speakeasy. or a statistical analysis 
package. which have more capabilities for calculation. and 
fewer for elabo rate and detailed plotting. 

Top Drawer was written by one person who works for a re
searc h group. and the program is still evolving. All of 
these factors indicate the informal nature of support for 
Top Drawer-- featu r es (and bugs) may be added at any time. 
I have made almost all the changes in an "upwards compati
ble " way. so that old Top Drawer jobs and me thods will run 
unchanged. but I do not guarantee that thi s will always be 
absolutely true. 

The other side of this coin is that I invite suggestions for 
improvements, and I often act on them. If you find a bug, 
or if you want a particular effect and can't get it easily. 
'phone me at SLAC extension 2741. suggest through Wylbur. to 
the consultants or to RBC$CG at SLAC. 

RBC 
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1.1 OUTPUT 

output from Top Drawer is of two kinds. The first is a 
listing to be printed on a terminal or line printer. of the 
input commands plus any warning and error messages generated 
by Top Drawer . The second is the graphic output--the 
p l ots--which ultimately are drawn on paper. a CRT screen. or 
photographic film by some sort of graphic device. The pro
cess involved in p rin ting the plots and gett in g them to the 
user depends on the device that is used. See Appendix A for 
tIle details of each output device. 

Connection to the graphic device(s) used for output is 
through the SLAC Unified Graphics System 1 (U . G . ). so output 
can be made on any non-interactive device known to U.G. 
Currently. this includes the Tektronix 4013 Wylbur termi
nals. the Gencom terminals. the Versatec Electrostatic plot
ter. the 10" and 33" CslComp plotters. and the CalComp Mi
crofilm plotter. 

Many of the features of a plot can be described by the user. 
with control cards containing keywords and values. In the 
absence of specific instructions. Top Drawer chooses va lu es 
based on the given data. A good plot can often be made just 
from the data points. with no additional instructions. 

Top Drawer can be run as a self-contained program. reading a 
dataset of cards or card - images. There are also Fortran
callable subroutines which allow the user's main program to 
control the plotting. 

1) Robert Beach. The SLAC Unified Graphics System . 
170 (February 1976). 

1 . 2 INPUT 

CGTM No. 

Input for Top Drawer is a set of cards or card images. which 
are normally prepared using a text-editing system such as 
Wylbur. On these input cards is a sequence of commands . one 
per card . which describe the plots to be made. The commands 
consist of keywords. which are English or technical words, 
and values. The command language is limited. and the syntax 
is not English. s o it is not gene r ally possible to generate 
a correct Top Drawer command from an English desc r iption of 
t he desi r ed result . However. it is often possible to infer 
the effect of a given Top Drawer command on the p l ot to be 
made. which makes input listings easy to re ad. 

- 2 -



1 . 2. 1 Input formats 

Data and commands are read from the input file. fortran unit 
5. Input is free-field. Field separators are $ * / = 
Gnd blank. Input values may be given in integer, decimal. 
or exponential notation. (As a general rule, any Fortran 
output. with I. F, E, or 0 format. is a legal input value 
for Top Drawer.) 

X~ywords are recognized by comparing the input string to a 
list of acceptable words. Keywords may be abbreviated to 
as few characters as will match one and only one word in the 
list. to a minimum of two characters. (Of course. one
character keywords, such as 'X', are matched by one charac
ter.) Top Drawer reads commands from left to right. Inde 
pendent keywords may corne in any order in the command. 
Parameters follow the keyword they modify . In the case of 
conflicting keywords, the rightmost is used, since it is the 
last one scanned. 

Comments on input cards may be enclosed in parentheses (). 
All enclosed characters are ignored. Comment fields are not 
continued to the next line. whether or not they are expli
citly terminated. 

A semicolon (;) ends the current card. Instead of reading a 
new card. Top Drawer continues after the semicolon. In this 
way. multiple commands and/or data points may be entered 
with one physical card. 

- 3 -



1.3 ABOUT THIS NOTE 

This note is intended as a reference manual rather than an 
introduction. If you are just starting to use Top Drawer 
stop reading this and get "Introduction to Top Drawer"z, 
which will show you some of the things you can do, and get 
you started.... The information in this note is intended 
for "random access" reading, rather than sequential. Right 
now, put a paper clip or a piece of Scotch tape on the "Ana
tomy of a Plot" section, and look at that picture for a 
while. You will want to refer to it while you read about 
the various commands. 

Read the rest of this chapter lightly. The information in 
it is technical, and it refers to commands and parameters 
which haven't been explained. Later, when a command des
cription refers to the DATA coordinate system or a dev
ice-generated character string, you will want to know where 
to find an explanation. 

The other chapters should be read in "browse" mode. Look at 
the lists of commands, pick keywords which sound as if they 
might produce an effect that you could use, and read the 
description of that command. 

Some of the material in this notc is specific to 
SLAC/OS/370/Wylbur. Top Drawer now lives in several differ
ent environments, with different operating systems and 
graphic devices, and the details of getting a picture will 
be different in each situation. If Top Drawer has been in
stalled for general use, there should be another note des
cribing the local conventions. If you are using it on an 
informal ("at your own risk") basis, remember that Top 
Drawer is a Fortran program, and uses standard fortran con
ventions and the graphics drivers that are indigenous to 
your system. 

finally, 
terminal 
it out. 

especially 
(a Tektronix 

if you have access to a fast graphic 
4013) and Top Drawer under Orvyl, try 

2) Roger B. 
189 (August 

Chaffee, Introduction to Top Drawer, 
1977), 

CGTM No. 
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t.4 THE ANATOMY QL A PLOT 

The figure shows some of the features of a Top Drawer plo t , 
and indicates the commands which control them. 

TOP Title ., SET WINDOW X FROM 2.6 TO 11.7 .. 
r r 

6 

+~r 5 + + 

Big Ticks 

'" "'0 4 + + + + 
0 .... ! Small Ticks .... '" 
0 ", • 
'" 0 :; 

3 + + + 0 '" ;:: + 
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"' ,. ,. w ~ Point wlth Er-ror Bars 

"'0 -' 
CO 2 + + + + 
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.... .... pPoint with No Error Bars 
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' / SET GR1D SYMBOL OP 
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BO'ITOM Title 

SET LIMITS X FROM 0 TO 5 .. 
Labels Outline 
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Edge 01 Paper (From SET SIZE 13 BY 10) 
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1 . 5 COORDINATE SYSTEMS 

There are two 
first is called 
used for giving 
'DATA' system. 
data points are 

coordinate systems used by Top Drawer. The 
the 'TEXT' system, because it is normally 

the positions of titles . The second is the 
which is the coordinate system in which the 
normally plotted. 

1 . 5 . 1 ~ TEXT Coordinate System 

The TEXT system measures the positions of points on the 
screen or paper. in some units SUC!1 as inches or centime
ters. It is specified by the graphic device in use and by 
the SET SIZE command. The point (x.y) = (0.0) is at the 
bottom left of the screen or paper. (See the description of 
the SET SIZE command for details about units.) Any command 
which generates graphic output forces the TEXT coordinate 
system to be defined. with the default device (Tektronix 
4013) and/or size (13 by 10) if they haven't been set expli
citly. 

The TEXT coordinate system is redefined by a SET DEVICE or 
SET SIZE command. but this requires the start of a new pic
ture. It is not possible to 'undefine' it. 

1 . 5 . 2 Ihg Window 

Data plotting is done in a rectangular area (the ' window') 
which is normally within the limits of the screen or paper. 
The position of the window in tl1e TEXT coordinate system is 
set by the SET WINDOW command . The window position must be 
defined when the DATA coordinate system is defined. or when 
a title is made with a position relative to tl1e window (TOP, 
BOTTOM. LEfT, or RIGHT). The default window position leaves 
a lOY. border on the top and right. and a 20Y. border on the 
bottom and left. Axis labels and titles are put outside the 
window. 
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1. 5.3 The QAIA Coordinate System 

The DATA system maps points to be plotted into the window 
area. The mapping does not have to be linear--logarithmic 
scales are part of the system, as well as linear and calen
dar scales. and others could be defined by the user. Param
eters for the DATA system are set by the SET LIMITS and SET 
SCALE commands. by calls to TDLIMS, or implicitly by the 
data points known to Top Drawer at ti,e time the DATA system 
becomes defined. 

Plotting points or titles in the DATA mode, or putting on 
labelled axes, forces the DATA system to be defined. It be
comes undefined when new data points are read in, and a NEW 
FRAME. SET DEVICE. or SET WINDOW command is given. New data 
points alone. or the change in picture. are not sufficient. 
and the old system is retained. The DATA system and the 
window become undefined when the TEXT system is redefined. 

1.6 PLOTTING TEXT 

1 . 6 . 1 Character Size 

Text is specified by the TITLE command. and other symbol 
plotting is done for axis labels and plot symbols. For each 
of these, one of the parameters used is the SIZE. The con
vention used in Top Drawer is that character size is speci
fied in tenths of an inch. For instance, for SIZE=2 the 
spacing between characters is nominally 0.2 inches. (Note 
tl,at character size can be a decimal fractioll as well as an 
integer. SIZE=2.5 is halfway between SIZE=2 and 5IZE=3.) 

This nominal value is affected by several factors. First, 
an overall reduction of the plot changes the character 
sizes. This is controlled by the SET SIZE command. 

Second, for the more elaborate DUPLEX character set, the 
character spac ing is adjusted according to the width of the 
particular cl,aracters used. For instance, the letter 'm' 
takes about twice as much space as the letter 'i' . This 
makes it difficult to achieve an exact length or fill a par
ticular space witll a string, but the pleasing appearance is 
generally a more important factor. 

Third, when "device-generated" characters (see below) are 
used, the character spacing may be somewhat different from 
the given value. but not different enough to require "vec
tor" characters. 
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1.6.2 Device-Gp.nerated ~ Vector Characters 

Some graphic devices, such as the interactive terminals. can 
make a single character as a unit, rather than drawing each 
character as a sequence of lines. Characters produced by 
tIle graphic device as a single unit are known in this 
writeup as "device-generated" characters . and are made by 
the device's " character generator". Characters which are 
drawn as a sequence of lines (or "vectors"l, each individu
ally calculated in the main computer p r ogram rather than in 
the graphic device. are ca ll ed "vector" characters. 

Device-generated characters are better for some applications 
than vector characters, because they take much less time to 
draw. In order to allow device-generated characters on a 
device which supports them, but to produce the text in any 
case, the following convention is used: if the size speci 
fied for a title or label is negative, and if the device in 
use has a character generator which can match the given an
g l e and magnitude of th e size r easonably c lose l y, then the 
character generator is used. Otherwise, vector characte r s 
will be drawn. Thus, under default conditions. SET TITLE 
SIZE -2 will allow the character generator on the Tekt r onix 
4013 terminals, but SET TITLE SIZE 2 will require vector 
characters. The Gencom terminals use pica spacing, with 
ten characters to the inch, and the corresponding SIZE is 
- 1.0. 

Some character strings can be produced only by vector char
acte r s. Examp l es are ma t hemat i cal formulae and Greek char
act~rs, which do no t exist in the charac t er generators of 
the graphic devices used by Top Drawer. An inelegant solu
tion to this problem has been implemented: character strings 
which contain a CASE parameter are in all cases produced as 
vector characters. 

Further information about character string plotting, espe
cially the CASE parame t er and t he control characters avai l a
ble fo r formatting, is given in th e description of the TITLE 
command, and in Appendix F. 

- 8 -



1.7 DEfAULT VALUES 

There are four different levels of permanence for each Top 
Drawer parameter which can be set or ch~nged by a SET com
mand. Some values can be changed only by an explicit com
mand. others revert instantly to the default, and most are 
treated in an intermediate fashion . The four levels are: 

Level parameters are never reset by Top Drawer. but are 
changed only by an explicit command. This group contains 
the DEVICE and the SIZE values associated with it. It also 
includes the parameters associated with the input and out
put. whicll are the FILE units. the CARD LENGTH. and the FOR
MAT. It contains the FONT. which is expensive to change. 
And finally, it co ntains the MODE values. 

Level 2 parameters are set to the default value by the com
mands NEW FRAME (or NEW PLOT) and SET DEVICE, which clear 
the screen or advance to a clean plotting surface. Most 
parameters belong to this group. 

Level 3 parameters define the DATA coordinate system. and 
a re given by the SET LIMITS and SET SCALE commands. With 
one exception, all these parameters are reset by a NEW FRAME 
or SET DEVICE command. and the parameters for a single coor
dinate are reset by a SET WINDOW command for that coordi
nate. The exception is that if new points are not read in 
to the Top Drawer data storage, the old limit and scal e par
ameters are retained even across a SET DEVICE, SET WINDOW, 
and HEW FRAME command. (Of course, they may be reset expli
citly.) If Top Drawer is ca l led from a Fortran program. each 
call is assumed to provide new points. 

Level q parameters are set only during the current command. 
The values are not retained. This group includes all param
et ers which are set in an action command. such as the tex
tUre of a JOIN or the size of a TITLE . There is generally a 
corresponding SET command (e . g . SET TEXTURE or SET TITLE 
SIZE) which prodUces a level 2 change in the same parameter. 
SET GRID also gives level 4 parameters. since the grid is 
made only on the current plot . 

- 9 -



The following table g iv es some of the Top Drawer parameters. 

Level Command 

2 SET ARROW 

2 
2 
2 
1 
2 
1 
2 
2 
1 

4 
2 

SIZE 
FLARE 

SET AXIS 
SET BAR SIZE 
SET BOX SIZE 
SE T CARD LENGT H 
SE T CO LOR 
SE T DEVICE 
SET DIAMOND S I ZE 
SET ELLI PSE SIZE 
SET FILE 

I NPUT 
OUTPUT 

SET FONT 
SET FORMAT 
SET GRID 
SET INTENSITY 

2 SET LA BE L 

3 

2 
2 
2 
3 

2 
2 
2 
2 
2 

LEFT . BOTTOM 
TOP. RIGHT 

SE T LIMI TS 
SET MODE 

SET ORDER 
SET OU TLIN E 
SET PEN 
SET SCALE 
SET SIZE 

REDUCE 
SET SYMBOL 
SET TEXtURE 
SET TICKS 
SE T TITLE S IZ E 
SET WIND OW 

- 10 -

Default Value 

2 
0.5 
ON 
O. 1 
1 1 
72 
Bl ack 
lj 0 1 3 
1 1 
1 

5 
6 
Extended 
(BOA 1 ) 
OFF 
2 

ON 
OFF 
Depend on data 
Hovector, 
Ec h o 20. Nod e bug 
X Y OX DY SYMBOL 
ON 
1 
Linear 6 -5 Base 10 
13 BY 10 UNITS 1 
Depends on Device 
Blank (plo tt ed as do ts) 
Solid 
ON 
-2 
In 2 0% from screen edge 
on bottom and left. 10 % 
on top and right. 



1.8 COMMANDS 

There are four types of commands: DATA. ACTION. SET, and 
CONTROL. 

DATA commands give points to be entered into Top Drawer sto 
rage, or they specify operations to be performed on the 
stored data. The basic DATA command is the data point, 
which can give coordinate values, error-bar values. and 
a symbol. Other DATA commands are SMOOTH, which re
places the stored data values by new values which make 
a smoother curve, Cl.lld BIN, which replaces the stored 
data values by a summary of their distribution. 

ACTION commands prouuce some 
ACTION commands are PLOT, 
TITLE, and NEW FRAME. 

kind of graphic output. The 
HISTOGRAM, JOIN, BARGRAPH, 

SET co~mands describe the output which is to be 
setting or changing parameters. They do not 
cause output. 

made, by 
themselves 

CONTROL commands a re "none of the above", a nd have to do 
with the r unning of the program. CONTROL commands are 
END, LIST, RETURN, and TIME, plus some debugging com
mands . 

TIle notation used in command description is taken from the 
Wylbur manual. Briefly. "I" means "OR" and separates alter
natives. Brackets [J enclose optional material. Braces {} 
enclose one or more options. one of Wllich must be specified. 
An underscore indicates a default option, which need not be 
given explici tly. Upper case text must be used as speci 
fied. Lower case indicates text, characters, or values to 
be given by the user . 

11 -



Chapter 2 

ACTION COMMANDS 

List QL Action Commands 

ARROW FROM xxx yy)' [DATA I [LESS ddd I 
TO xxx yyy [DATA J I LESS ddd I 
ISIZE xx x I [{FLAIRIFLARE] fffl 

BARGRAPH [POINTS nIl TO] n2] 
ISOLIDIDOTStDASHESIDAASHESIDOTDASHIPATTERNEDI 

BOX xxx yyy [DATA] ISIZE dx Idyll 

CIRCLE xxx yyy [DATAl [SIZE dx Idyll (Same as ELLIPSE.) 

DIAMOND xxx yy)' [DATAl [SIZE dx Idyll 

EL LIPSE xxx )'yy ( DATA l [ SIZE dx Idyll 

HISTOGRAM [POINTS nl ITOJ n21 
[SOLIDtDOTS I DASHES[DAASHES I DOTDASHIPATTERNEO] 

JOIN [level] {SPLINEIGENERAL} [TEXTJ 
[SOLIDIOOTSIOASHES I DAASHESIDOTDASHIPATTERNEOIFUNNY] 

( PO I NTS n 1 I TO I n 2 J 
makes a c ur ve passing through given points. 

NEW FRAME ([ALIAS=I ' a l ias' starts a new page. 

PLOT (POINTS nl [TO] n2J 
plots given points, with error bars and symbol. 

PLOT {AXIS I AXES} plots the axes, but no points. 

TITLE [TOPIBOTTOMIRIGHTILEFTI 
xxx yyy (OATA[XOATAIYOATAI [CENTER! [LINES=n!) 
[SIZE nl [ANGLE xl {SPACES nl {INDEX nl 'text' 

CASE 'text' 
MORE 'text' 

writes text on plot. The CASE ca rd or parameter 
is optional. It calls for fancy charact e rs. 

- 12 -



2.1 ARRot.J 

ARROW FROM xxx yyy [DATA I [LESS ddd I 
TO xxx yyy [DATA I [LESS ddd I 
[SIZE xxxI I {FLAIRIFLARE} fffl 

Draw an ar row from one point to another. 
point (xxx.yyy) is in the TEXT coordinate 
the DATA keyword is specified. in which case 
dinate system is used. 

The coordinate 
system unless 

the DATA coor-

If the LESS pa rameter is used, the result is an arrow which 
goes toward or away from the indicated point. but does not 
extend all the way to the point . The distance ddd bet
ween the arrow and the point is measured in units in the 
TEXT coordinate system . whether or not the DATA system is 
used to specify the point (xxx.yyy). (This parameter is 
useful for drawillg an arrow from the first character of a 
title. or for pointing at some plot feature. without 
obliterating the character or feature.) 

The SIZE parameter gives the length of the arrowhead--that 
lS. the altitude of the isosceles triangle--measured in 
tenths of an inch. fLARE gives the ratio of the base to t h e 
a ltitude. which is the "fatness". The default values are 
set by the SET ARROW command. 

Examples: 

ARROW FROM 3 5 TO 3 . 5 5 (A horiz. arrow 1/2 unit long) 
ARROW TO 3.5 5 fROM 195 8.3E5 DATA 
ARROW FROM 1 1 LESS .3 TO 17. 8 190 DATA LESS .2 

2 . 2 BARGRAPH 

BARGRAPH I POINTS n 1 I TO I n21 
[SOLIDIDOTSIDASHESIDAASHESIDOTDASH I PATTE RNEDJ 

Make a simple bargraph. Bars are centered on the given x
values. with heights given by the y-values. Half-widths can 
be given by the dx-values. or Top Dr awer will choose 
an appropriate value. The dy values are not used. 

The SOLID. etc .• 
to be drawn. 
mand. ) 

keyword specifies the 
(See the description of 

- , 3 -

texture 
the SET 

of the 1 ines 
TE XTURE com-



The POINT range refers to the data points by the order in 
which they were entered into the Top Drawer data arrays. 
If one is given, only the given points will be used in the 
graph. However, all the points tl1at Top Drawer knows about 
will be used to determine the plot limits, if that is re
quired . 

Example: 

BARGRAPH POINTS 11 TO 50 

2.3 BOX 

BOX xxx yyy [DATAl (SIZE dx Idyll 

Draw a rectangle, with sides parallel to the plot axes and 
center at the given point. 'DATA' signifies that 
(xxx.yyy) is in the DATA coordinate system. Otherwise. it 
is taken in the TEXT system. 

The size values are for the width (dx) 
the rectangle. If the height is not 
used and t]le rectangle becomes a square. 
not specified at all. the values from 
command are used. 

2.4 CIRCLE 

CIRCLE xxx yyy [DATAl [SIZE dx Idyll 

and height (dy) of 
given, the width is 

If size values are 
the SET BOX SIZE 

CIRCLE is another word for ELLIPSE (q.v.). 

2.5 DIAMQND 

DIAMOND xxx yyy [DATAl [SIZE dx Idyll 

Draw a diamond. with axes parallel to the plot axes and cen
ter at the given point. 'DATA' signifies that 
(xxx.yyy) is in the DATA coordinate system. otherwise. it 
is taken in the TEXT system. 

- 14 -



The size values are for the width (dx) and height (dy) of 
the diamond. If the height is n ot given. the width is 
used and the diamond becomes a square. rotated at 45° to the 
plot axes. If size values a re not specified at all, the va
lues from the S~T DIAMOND SIZE command are used. 

2.6 ~LLIPSE 

ELLIPSE xxx yyy (DATAl ISIZ~ dx Idyll 

Draw an ellipse. with axes parallel to the plot axes and 
center at the given point. 'DATA' signifies that 
(xxx,yyy) is in the DATA coordinate system. Otherwise, it 
is taken in the TEXT system. 

The size values are for the width (dx) 
the ellipse. If the h eig ht is not 
used and the e llipse becomes a circle. 
not specified at all, the values from 
SIZE comma nd are used. 

2.7 HISTOGRAM 

and height Cdy) of 
glven. the width is 

If size values are 
the SET ELLIPSE 

HISTOGRAM [POINTS n1 [TOI n21 
( SOLIDIDOTS IDASHESIDAASHESIDOTDASHlpATTE RH ~DI 

Top Drawer makes simple histograms from data points. Bin 
edges are put halfway between the ends of the adjacent error 
bars. o r halfway between the points if there are no error 
bars. 

The SOLID. etc .• 
to be drawn. 
mand.l 

keyword specifies the 
(See the description of 

texture 
the SET 

of the lines 
TEXTURE com-

The POINT range refers to the data points by the o r de r in 
whi ch they were entered into the Top Drawer data arrays. 
If one is given, only the given points will be used in the 
graph. How ever. al l the points that Top Drawer knows about 
will be used to determine the plot li mits. if that is re
quired. 
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Exalnp 1 e: 

HISTOGRAM POINTS 11 TO 50 

2 . 8 .J..Qlli 

JO IN (level) {{SPLINEI GENERAL} 
[POINTS nl (TO] n21 {TEXT] 
(SOLIDIDOTSIDASHESIDAASHESIDOTDASHIPATTERNEDIFUNNYI 

Draw a line from point to point. Error bars and symbols 
are not used. If 'level' i5 specified. it is the number 
of straight line segments which will be used in connecting 
adjacent points. If 'lev e l' is not specified. Top Drawer 
chooses an appropriate value, depending on the number of 
points. 

The GENERAL curve is calculated using an algorithm which al
lows multiple-valued fUnctions and repeated points. 

SPLINE invokes a natural cubic spline fit to the given 
points. (For the SPLINE fit. there is a maximum number of 
points. and either the x- or y-values must be strictly in
creasing. Top Drawer checks these conditions, and uses the 
GENERAL fit if they are violated.) 

TEXT instructs Top Drawer to use the TEXT coordinate system. 
No plot axes are made. (Otherwise. the DATA system is 
used. and axes are drawn if needed.) 

The POINT range refers to the data points by the order in 
which they were entered into the Top Drawer data arrays. 
If one is given. only the given points will be used in the 
graph. However. all the points that Top Drawer knows about 
will be used to determine the plot limits. if that is re
qui red. 

The SOLIDIDOTSIDASHESIDOTDASHIFUNNY 
texture of the lines to be drawn. 
odd intervals, determined by the 
joining algorithm. 

keyword specifies the 
FUNNY gives dots at 

level parameter and the 

(JOIN draws only 
or error bars. 
well.) 

the curve or line segments. not the symbol 
For symbol and error bars. you must PLOT as 
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Examples: 

JOIN 
JOIN 1 DASHES (Joins with dashed straight lines) 
JOI.N POINTS 1 TO 200 DOTS 

2.8.1 The 

The algorithm used for the GENERAL curve is an adaptation of 
ACM algorithln #433, by Hiroshi Akima (C.A.C.M. 1..2., 10 pp 
914-918 (Oct 72).), with control near cusps and discontinui
ties suggested by J.R. Manning (Computer Journal 12, 2 P 
lS1), and eKtended by some unpublished work of Roger Chaffee 
and Anthony Lawton. It is unique to Top Drawer. 

2.9 NEW fRAME 

NEW fRAME IIALIAS=)'alias' 

start a completely new picture. 
ted before going on. 

Untreated points are PLOT-

With the U.G. graphics package, OS/370, and some graphic 
devices, e.g . 4013 and GENCOM, output is a PDS, and 
each member is one plot . In this case, member names are 
PICT001, PICT002, etc., but they may be given an alias. 
The given alias names the following plot, not the previous 
one. 

EXClmples: 

NEW fRAME 
NEW fRAME ALIAS 'TRANSfER' 

2. 10 

PLOT {POINTS nl {TOI n21 

Plot the current points, with the given error bars and sym
bols . This command sets limits if not already set. If 
the current points have not been processed (i.e. by a PLOT, 
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JOIN, or HIST command), PLOT is 
the end of input, or before a 
mand. 

performed automatically at 
N~W fRAME or SET WINDOW com-

The POINT range refers to the data points by the order in 
which they were entered into the Top Drawer data arrays. 
If one is given, only the given points will be used in the 
graph. However, all the points that Top Drawer knows about 
will be used to determine the plot limits, if that is re
quired. 

EX:lmples; 

PLOT 
PLOT POINTS 20 TO 50 

2. 1 1 

PLOT {AXIS I AXES} 

PLOT AXES plots the axes, using all the current parameters, 
but does not plot points. The points in point storage 
will be used if it is necessary to set limits. Axes will be 
plotted even if they !lave been plotted before. 

The axes are plotted automatically at the first PLOT, HIST, 
or JOIN command, so PLOT AXES is not normally needed. It is 
useful for special effects such as making two different 
x-axes for the same plot, as in the following commands: 

SET AX~S ON RIGHT Off 
SET LIMITS Y a TO 100 
PLOT AXES 
SET AXES OFf RIGHT ON 
SET LIMITS Y 0 TO 500 
PLOT AXES 

The two forms, with AXIS and AXES, 
nience. They are equivalent. 

PLOT AX~S 
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2. '2 TIn.E, CASE, AN D MORE 

TITLE {TOP IB OTTOMfRIGHT ILEFTI 
xxx yyy {OATAIXDATAIYDATAl {CENTERl [LINES =n ll 

[SIZE n1 IANGLE xl ISPACES nl IINDEX n1 'text' 

[CASE 'case text' 

{MORE 'more text' 

"text" will be written on the plot. It must be enclosed 
in apostrophes or quotes. The title size and orienta
tion, and the position of the first character are set by 
the other parameters on the card. If the text delimiter (" 
o r ') appears in the text as well, it must be doubled. 
Thus. 'This Exp' 't' is equivalent to "This Exp't". 

If DATA is not specified, (xxx,yyy) are measured in the TEXT 
coordinate system. (See "Coordinate Systems".) 'TOP', 
'B OTTOM'. 'RIGHT', or 'LEFT', may be used instead, to in
dicate a position relative to the current "window". The 
pict ure in the section called "Anatomy of a Plot" may help 
to explain these terms. If no position is given, the text 
will be p la ced below the most recent title line. INDEX=n 
gives the line spacing in this case. in multiples of the 
character spacing. The default is INDEX=2. 

If DATA is specified . (xxx,yyy) are in the coordinate 
system of the data points. as set by the most recent SET 
LIMITS command o r operation with the data points. 

If CENTER is not specified. the given (x,y) position is for 
the center of the first character of the string to be 
plo tted . If CENTER is specified, Top Drawer will attempt to 
place the first character of the string so that the mid 
dle of the entire string is at the given position. This may 
not work right. because of th e variable character spacing 
which is used for esthetic reasons. or because the string 
contains control or positioning characters which affect the 
physical length. In this case, SPACES=n can be used to tel l 
Top Drawer the width of the title. in character widths ~s 

given by the SIZE parameter. TOP, BOTTOM, RIGHT, and LEFT 
titles are always centered. 

LINES n moves the starting position of the line "up" n 
spaces. Thus, TITLE TOP LINES 3 'text' would put the given 
text in the right place for a three-line title above th e 
plot. (Unless the window were set lower than normal, it 
would also put it off the top of the paper in this case.) 

SIZE n gives the approximate spacing between the letters. in 
tenths of an inch. (See "Text Plotting" for a fUrther ex
planation of character string sizes.) 
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ANGLE x is in degrees, 
x-axis. 

measured counter - clockwise from the 

CASE 'case text' is optional and may appear on the same card 
or the fol l owing card. It modifies the TITLE text that it 
follows. It must correspond, character for character, to 
'text' in the preceeding card. Each pair of characters, 
the first from the TITLE card and the second from the CASE 
card. makes a character 
cording to the U.G. 

described in the 

pair which will be interpreted ac
extended- character-set specifica
U.G. writeup (CGTM No. 170) and tions. 

briefly l isted in Appendix E. 

For example. 

TITLE BOTTOM 'EOIP1=-1' 
CASE 'LCLGC 

would produce the x-axis title"e to the i pi equals minus 
1". since L as second character of a pair produces lower 
case Roman let ters. G produces l ower case Greek. and OC and 
1C are the control characters specifying, respectively. " en
ter superscript mode" and "leave superscript mode". 

The MORE command may follow a TITLE command or a TITLE-CASE 
pair. The 'more text' is used as a continuation of the 
text from the TITLE command. MORE text may be modified by 
CASE text in the same or the next input line. More 
MORE commands may follow. to give up to 160 characters or 
character pairs for the entire TITLE string. 

For more examples, 
No. 189. 

s e e "Introduction 
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Chapter 3 

DATA COMMANDS 

3.1 LIST OF QA..I.A COMMANPS 

Data points: a data point command has only values . 
and no keyword. See the SET ORDER command 
for an explanation of parameter position. 

BIN {BINS=nl (FROM Hminl ITO xmaHI {BY dH l 

SMOOTH {XIY} [LEVEL nJ (POINTS n1 (TOJ n21 

{XIYIDXIDY} ({BINSIPOINTSJ[n1 [ TOI n21n211 
[FROM xxx I [TO XXH I [BY HXH I 

3.2 QAIA POINTS 

The basic DATA command is t h e 
coordinate values. error-bar 
"command" gives points to be 
r ag e. 

data point, 
values. and 
entered into 

which can give 
a symbol. This 
Top Drawer sto -

The SET ORDER command specifies the order and meaning of va 
lues that appear on a data card. Each value is a num
ber or a symbol. Values are separated by blanks or some 
ot her separator . as explained in t h e section on Input For 
mats. 

EHamp I es: 

103S0100P 
10 1.2 5.e - 9 '$' 23 
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3.3 BIN 

BIN {BINS=nJ {FROM ~minl iTO ~ma~J {BY dxl 

The data points are replaced by a new set which give the 
frequency distribution of the old points. (The original va
lues are destroyed.) To do thi5, an array of "bins" is 
made with width and centers as given in the command. If 
no parameters are given in the command , a bin is centered on 
each of the small ticks on the x-axis, as given by the SET 
SCALE command or the default scaling. Only linear scaling 
is allowed. 

As the points are "binned", each old point has a weight 
given by the y-value for that point. (If the y-value is 
zero, or none was given, then 1.0 is used.) A bin is det
ermined for each point, according to its x-value, and the 
weigl)t for the point is added to the contents of the bin. 
(If the x-error for the point is non-zero, then the point 
is taken as a normal distribution centered at the x-value, 
with a standard deviation given by the x-error.) (The y-er
rors of the old points are not used.) 

The BIN command is usually followed by a HISTOGRAM command. 

3.4 SMOOTH 

SMOOTH {X!Y} ILEVEL nJ {POINTS nl ITOJ n21 

Replace the y-values specified by new values which give a 
smoother curve. The values are smoothed according to a 
non- linear algorithm which supposes that the giVen values 
are from a histogram of equally spaced bins. It is rela
tively insensitive to fluctuations in individual points. 
(The original values are destroyed.) 

LEVEL n r efers, approximately, 
each side of the bin in question 
ting the value for that bin. 

to the number 
which will be 

of points on 
used in set-

POINTS nl TO n2 specifies the points, of those currently 
present in the Top Drawer point storage, which will be 
treated. (Remember that point storage is restarted with 
point 1 after each PLOT, JOIN. or HIST command.) 
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Examples: 

S MOOTH 
SMOOTH LEVEL 3 
SMOOTH Y POINTS 1 TO 100 LEVEL 5 

3 . 4 . 1 Ihg Smoothing Algorith m 

The algorithm used for the SMOOTH command was developed by 
John W. Tukey and Alberto Tubillo at SLAC. It repeatedly 
tr ans for ms the points and the residuals. using running medi
ans, rUnning means, quadratic interpolation. and hanning. 
Similar smoothing algorithms are described in Tukey's book 
ExplorCltory Data Analysis, although this particular combina
tion of means. etc., is not in the book, and may be unique 
to Top Drawer. 

3.5 X/Y BINS/POINTS 

{XIYloX!DY} I{BIN SI POINTS}{nl (TOI n21n211 
(FROM xKxl (TO xxx I [BY xxxI 

Put a linear sequence of values into one of the data point 
or er r or arrays. It is particularly useful for doing the 
base axis of a histogram, or installing constant e rr o rs. 

POINTS means that the val ues are to be generated as defined. 
BINS gives values at the centers of bins whose edges are 
specified by the command. for instance. 

X POINTS fROM 0 TO 10 BY 1 

gives 11 values: 0,1,2 •...• 10. 

X BINS fROM 0 TO 10 BY 1 

gives 
sumed 

10 values: 
if nei ther 

0.5.1.5,2.5 •... ,9.5. 
is specified. 

nl and n2 define the indices in 
If not given, nl i s taken as 1. 

X BINS=10 FROM 0 TO 20 

gives 10 values: 1.3,5, ... ,19. 

the Top 
Thus, 

POINTS is as-

Drawer data array. 

If there is insufficient 
if only fROM and TO are 
points is used for n2. 

information to make the array, 
given. the current number of 

e.g . 
data 
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Example: 

SET ORDER Y; 10; 6 ; 3 ; 8; 12 ; 1 4 ; 
X BINS FROM 0 8Y 2 ; HIST 

is equival e nt to 

SET ORDER X Y 
1 10 ; 3 6 ; 5 3 7 8 9 1 2 1 1 14 HIST 

- 24 -



Chapter 4 

CONTROL COMMANDS 

Examples Qf Control Commands 

DUMP I FLAGS I is a debugging aid 

END (This command is not required . ) 

LIST I POINTS [FROM] n1 ITOI n21 
lists values currently 1n T.D. data buffers. 

PAUSE is a debugging aid for interactive Top Drawer 

RETURN [n I 
returns to calling program 

(see 'Calling from Fortran') 

TIME prints information about computing time . 

DUMP [FLAGS} 

This is a debugging command, not for general use. The com-
mon blocks. or only the flag settings. wi ll be dumped. 

4.2 END 

END 

stop reading input cards. 
Top Drawer normally stops 
put. 

This command is 
processing at the 
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4.3 LIST 

LIST {POINTS {FROM] n 1 {TO] n2] 

LIST ca us es Top Drawer to make a list in the line-printer 
output of the data currently in the data buffer. This 
would be useful after a BIN, SMOOTH, or other command which 
changed the values. 

The POINTS parameters 
refer to the order of 

4.4 PAUSE 

PAUSE 

allow a partial 
the points. 

listing. n1 and 02 

This is a debugging command for Top Drawer under Orvyl. It 
is not intended for general use. 

4.5 RETURN 

RETURN f n ] 

This is a command to return to the calling program . It is 
useful wh en Top Drawer has been called from a user pro
gram (see ' calling from Fortr an'). If Top Drawer was called 
by the Fortran statement CALL TDMAIN(N), N becomes the 
fullword integer value n. 

4 . 6 .I..l...t.lE. 

TIME 

Prints information about computing time used. 
on the plotting. 

- 26 -

Has no effect 



Chapter 5 

SET COMMANDS 

List cl ~ Commands 

SET ARROW [SIZE xxxi [{FLAIR1FLARE] fffl 

SET {AXIS 1 AXES] 
[(ALL1TOP1BOTTOM1RIGHTILEFT] {ONIOFF} I 

controls presence/absence of axes. 

SET BAR [SIZE] xxx sets size of ends of error bars 

SET BOX [SIZE xxx [yy) 1 

SET CARD (LENGTH) length sets length of input cards. 

SET CIRCLE [SIZE xxx [yyll (Same as SET ELLIPSE.) 

SET COLOR [BLACKIREDIBLUE! 

SET DEVICE (device keyword] ['string'] [SIDEWAYS) 
[DDNAME=ddnameJ 
(INTERNAL I EXTERNAL) 
[PDS I SEQUENTIAL J INTE RACTIVE I 
[FANFOLD! CONTINUOUS I 

cho oses output device. (4013, CaIComp, ... ) 

SET DIAMOND [SIZE xxx Iyy)] 

SET ELLIPSE [SIZE xxx Iyy]) (Same as SET CIRCLE.) 

SET FILE {INPUT10UTPUTIDEBUGIERROR] n 
sets Fortran input/output units 

SET FONT {BASICIEXTENDED!DUPLEX} 
chooses U.G. character set. 

SET FORMAT 'format' 
format for TDMAIN card reader (usually 'BOA1'). 

SET GRID I [SIZE nl} 
{OFFIHORIZONTALIVERTICALJONJSYMBOL (xl) 

specifies grid marks to overlay the plot. 

SET INTENSITY level 
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sets line width o. intensity fa. some devices. 

SET LABELS [SIZE=n] 
[{ALLJTOPJBOTTOMJRIGHT[LEFT} {OHJOFF}] 

cont.ols nume.ic labe l s along axes. 

SET LIMITS I x I FROM I xxx ITO I xxx I 
IY I FROM I yyy [TOJ yyy] 

[XMIN xxxI (XMAX xxxI IYMIH yyyl [YMAX yyyl 
sets limits fa. each plot axis. 

SET MODE [VECTORINOVECTOR] [ECHO In]IHOECHO] 
[ DEBUGIHODEBUG ) [TRACE I NOTRACEI [QUICK ISLOW] 

sets misc. flags. 

SET ORDER [ X [fct.ll [y [fct.]l [DX I RX Ifct.ll 
[DY!RY [fct.1J [SYMBOL] [DUMMY] 

dete.mines inte.p.etation of input data ca.ds. 

SET OUTLIHE 
[{ALL[TOPIBOTTOMIRIGHT I LEFT}{ONIOrF} I 

cont.o l s p.esence/absence of plot ou t ine. 

SET SCALE {X!Y} (n1 [n21] [BASE nl 
[LINEARILOGARITHMICIMONTHS!YEARSIUSER nl 

NORMAL [MEAN xl ( DEVIATION sl I 
sets scaling, numbe. of labels. and t i cks 

SET SIZE xxx [BYI yyy [UNITS=units] [REDUCE=.educe] 
defines active a.ea of pape. o. sc.een. 

SET SYMBOL [ x I [SIZE n I 
sets symbol used fa. plot cha.acte •. 

SET TEXTURE 
[SOLID[DOTSJDASHESIDAASHES[DOTDASHIPAT TE RNED ] 
sets line textu.e fa. all lines to be d.awn 

SET TICKS ( SIZE nl 
[{AL L ITOPIBOTTOMIRIGHTILEFT1{ONIOrF} ] 

cont.ols tick ma.ks on axes. 

SET TITLE [SIZE nl sets size fa . ti t les 

SET WINDOW [X xxx IToJ xxx] IY yyy ITOI yyy] 

SET IU NDOI" [X nl or n21 I Y nl or n21 
defines position of outl i ne of cur.ent graph. 
(Labels are outside this window. Titles and other 
graphs may be made inside or outs i de.> 
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5.1 SET ARROW 

set 
ROW 
O. 5. 

SET ARROW [SIZE xxx ] [{FLAIRIFLARE} Hf I 

the size and shape of the arrowhead drawn by 
command. The default SIZE is 2. The default 

Examples: 

SET ARROW FLARE 1 (wide arrowhead) 
SET ARROW SIZE 1 FLA RE 0.8 

SET (AXISIAXES) 
({ALLITOpIBOTTOMIRIGHTILEFT}{ONIOfF} ] 

the AR
FLARE is 

contro l s the presence or absence of each axis, which con
sists of the outline, ticks, and labels. The axes are 
drawn at the first HIST, JOIN, PLOT, or PLOT AXES command, 
uSlng the axis parameters in effect at the time. 

OfF prevents drawing the outline, labels, and ticks. ON al 
lows all three: the outline. ticks and labels mayor 
may not be drawn. depending on the SET OUTLINE, SET TICKS 
and SET LABELS commands. (The bookkeeping for SET AXES and 
for these latter three commands is kept separately by 
Top Drawer. Both the axis and the individual element must 
be ON for the element to be drawn, but changing one does 
not affect the state of the other.) 

The two forms, SET AXIS and SET AXES, exist only for conve-
nience. They are equivalent. 

Examp l es : 

SET AXES ALL OFF (n o axes ) 
SET AXES ALL Ofr BOTTOM ON (bottom only) 
SET AXES TOP OFF RIGHT OFF (left and bottom unaffected) 
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5.3 ~ ll.B. 

SET BAR [SIZE] KKK 

Set 
in 
and 

the size 
the SET 
the unit 

of the lines on the 
TICK SIZE command. 

is inches. 

ends of the error bars. As 
the default value is 0.1. 

EKample: 

SET BAR SIZE 0 (Just a line for the error bar. with no 
cross bars at the ends of it.) 

5.4 §.ll BOX 

SET BOX [SIZE dx Idyll 

Set the default values for the BOX half-widths. 
command. 

5.5 SET CARD 

SET CARD {LENGTH] length 

See the BOX 

Sets the number of significant columns for the input cards. 
The default value is 72. 

Example: 

SET CARD LENGTH 80 (Read 80 columns) 

5.6 ~ CIRCLE 

SET CIRCLE (SIZE dK tdy]] 

Set the default values for the CIRCLE and ELLIPSE semi
axes. See the ELLIPSE command. 
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5.7 SET COLOR 

SET COLOR (B~ACK1RED1B~UE) 

Select the color 
one color. 

for a device which will draw in more than 

(For the CalComp plotter, B~ACK simply means pen #1, 
ans pen #2, and B~UE means pen #3. The pens must be 
by the operator according to the instruction 
the dataset name on the tape.) 

RED me
set up 

card or 

The only device known to TOp Drawer which can do co lors is 
the CalComp plotter. 

EHample: 

SET CO!.OR RED 

5.8 g..r DEVICE 

SET DEV ICE [device keyword) ['string' J (SIDEWAYS) 
lDDNAME =ddnamel 
IINTERNAL I EXTERNA~J 

(PDS r SEQUENTIAL r INTERACTIVE) 
I FANFO~D I CONTINUOUS I 

keyword 

SMAL~ CA!.COMP 
LARGE CA!.COMP 
TEKTRONIX 
4013 
FI~M 

FICHE 
GENCOM 
V 11 00 
VERSATEC 

Dev ice 

10-inch CalComp plotter 
33-inch CalComp plotter 
Tektronix 401K graphics terminal 
Same as TEKTRONIX 
16-mm unsprocketed film 
Microfiche 
Gencom 300Q 
Versatec Plotter Model 1100 
S!.AC On -!.in e Versatec Plotter 

SET DEVICE VERSATEC may be followed by the keywords CO NT INU
OUS and/or EXTERNA~. (See the Versatec section in AppendiK 
A • ) 

for some interactive systems, such as T.D. under VM/CMS, the 
INT ERACTIVE keyword is used to send output to the terminal, 
rather than to a disk file. 
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If a 'string' is given, it is passed as the argument to 
subroutine UGOPEH, concatenated at the end of the ar
gument options specified by the other keywords. See the 
U.G. writeup (CGTM No. 170) for details of UGOPEN options. 
Most UGOPEN options are available through Top Drawer 
keywords, and this parameter is useful mainly for new or 
experimental graphic devices. The argument FULSCR is 
always placed at the beginning of the UGOPEH options list. 
regardless of the device or string. 

SET DEVICE 4013 or GENCOM 
QUENTIAL, to specify the 
See the section on JCL. 

may be followed by the keyword SE
sequential dataset output format. 

The JCL must define an output dataset appropriate for the 
(or each) device. See the section on JCL for a des-
cription. SET DEVICE, if used. must come before any 
'action' commands. The best place to put it is at the start 
of the Top Drawer commands. 

DDNAME can be used to specify the ddname of the graphic out
put dataset. on some IBM/U.G. systems. This would be useful 
if you wanted to plot on several devices in one Top Drawer 
job. 

SIDEWAYS causes Top Drawer to treat the graphic device as if 
it were rotated by 90 degrees. This is mostly for fitting 
the shape of a rectangular device to a rectangular pictUre. 
For instance, fan-fold Versatec output is normally 10.5 
inches wide and 7.88 inches high . SET DEVICE VERSATEC FAN
FOLD SIDEWAYS gives you output that is 7.88 inches wide and 
10.5 inches high. which is much better put in an 8.5-by-l1 
publication. (Of course, you couldn't ~ all the page un
less you SET SIZE 7.88 by 10.5.) 

for examples. see Appendix A. The default device, and the 
default parameters associated with each device . vary accord
ing to the operating system and the devices available. To 
be sure of a particular result. you should specify the dev 
ice and keywords. 

5.9 §ll DIAT-IOND 

SET DIAMOND [SIZE dx Idyl J 

Set the default values for the DIAMOND half-widths. 
DIAMOKD command. 
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5.10 .§..IT ELLIPSE 

SET ELLIPSE {SIZE dx {dy]] 

Set the default values for the CIRCLE and ELLIPSE semi-
axes. See the ELLIPSE command. 

5 . 1 1 

SET fILE {INPUTIOUTPUTIDEBUG!ERRQR} n 

Top Drawer normally writes to fortran unit 6. This may be 
changed, for example to unit 3, by the command SET fILE OUT
PUT 3. The DEBUG and ERROR parts of this command allow dif
ferent kinds of output to be routed to different units. 
They are not intended for general use. 

from fortran unit 5. This Top Drawer normally reads cards 
may be changed, for instance to 
fILE INPUT 12. 

unit 12, by the command SET 

SET fILE can cause execution errors due to missing units, 
and it may cause printed output or garbage to appear in the 
graphic output. 

Examples: 

SET fILE INPUT 3 (Read from fortran unit 3.) 
SET FILE OUTPUT 8 (Printed output to Fortran unit 8.) 

5. 12 

SET FONT {BASICIEXTENDED!DUPLEX} 

This 
the 

command causes the Unified 
appropriate character set . 

Graphics 

The BASIC set 
not useful. 

is missing many characte r s. 

The EXTENDED set is the usual one. and is 
Drawer before any graphic output is done. 
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The DUPLEX set is the most complex, and provides 
output suitable for publication. It is also the most 
expensive, in memory requirement, computing time, and volume 
of graphic output. On devices which use dots instead of 
vectors, and which have only moderate resolution, the DU
PLEX set may not give good results. (The VGT is an exam 
pIe. ) 

Example: 

SET FONT DUPLEX 

5. t 3 1iil FORMAT 

SET FORMAT 'format ' 

Sets the format used by the Fortran 
reading input cards. The default value 

READ statement 
is '(80At)'. 

in 

TI\is command would be useful only 
fined which contains unit records 
It should be used together with 
mand, as in the following example. 

if an input dataset is de
longer than 80 characters. 

the SET CARD LENGTH com-

Some versions of Top Drawer, such as Top Drawer under 
VM/CMS, do not use the standard Fortran input routines. If 
this is the case, the SET FORMAT command may have no effect. 

EX<lmplg: 

SET FORMAT '(133At)'j SET CARD LENGTH t33 

5 . t 4 

SET GRID {OFFIHORIZONTALrVERTICALIONISYMBOL Ixl 
( S I ZE nl) 

This command causes 
the axes are drawn. 

a grid to 
The grid 

l arge tick marks on each axis. 

be overlayed 
marks appear 

on 
in 

the plot when 
line with the 

orF inhibits the grid marks. HORIZONTAL causes horizontal 
lines only (joining pairs of big ticks on the y-axes). 
VERTICAL causes vertical lines only. ON causes both hori-
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zonta l and vertical , that is, a 
x ca u ses the given symbo l to 
of a r ectangU l ar grid, and the 
(T h e d efa u lt symbo l is OP, a 
l ook l ike a NASA photograph.) 

rectangu l ar grid. SYMBOL 
be p l otted at the vertices 
grid l ines to be omitted. 

p lu s, which makes the plot 
The SIZE parameter sets the 

size of the g r id symbo l s t o be pl otted. 

SET GRI D is no t an ac t ion command, because the grid is not 
made u n til t h e next PLOT, HIST, J OIN, PLOT AXES, or 
BARGRAPH. Fo r t his r eason, the grid can be ca ll ed for be
fore t h e axes a r e defined. but it will not be made unti l 
the necessary info r mation is available. SET GR I D ac t s 
on l y on the curre n t plot. Only one g ri d is made by each SET 
GRID command. A n e w SET GR I D command is r eq uir ed to 
make ano t her gr i d, and i t must fo ll ow a NEW FRAME o r a SET 
WINDOW command. 

Examp l es: 

5. 15 

SET GR I D ON 
SET GRID HORIZONTAL 
SET GRID SYMBOL 
SET GRID SYMBOL I P SIZE 3 

SET I NTENSITY 

SET INTENSITY l eve l 

On some g r aphic ou t put devices, the plots can be made u sing 
different leve l s of b r ight n ess or lin e wid t h . This command 
sets this l evel. Line intensity can be cha n ged in mid-plot. 
so p l ots can co nt ain several d i ffe r ent inte nsiti es. 

Cu rr ent l y. 
ported is 

t he only device fo r which this optiOll 
the Ve r sa t ec mode l 1200 p l otte r . 

is sup-

' leve l' is a n u mber f r om 
an intege r . and dec i ma l 
defau l t intensi t y l evel is 

Examp l e: 

t o 4. Fo r the 
f r actions are 

2. 

Versatec, 
truncated. 

SET I NTENS I TY 4 (ve r y b r ight or wide lines ) 
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5. 16 SET LABELS 

SET LABELS [SIZE:n] 10Nlorr] 
[{ALL]TOPIBOTTOMIRIGHTILEFT} {ONlorF} J 

Sets the size of the numeric labels along the axes, and spe
cifies which axes are to be labelled. Character size con 
vent ions are 
The default 

described in the section on "Plotting Text". 
size is -2. The defaults are ON for left and 

bottom, and Off for top and ri ght. See also SET AXES. 

Ex~mples: 

SET LABEL SIZE 3 (Make bigger labels.) 
SET LABELS ALL orf (Make no labels.) 
SET LABELS ALL OFf TOP ON (Labe l the top only.) 

5. 17 ~ LIMITS 

SE T LIMITS Ix ( FROM ] xxx (Tal xxx) 
(y [FROMj yyy [TO) yyyJ 
[XMIN xxxi (XMAX xxxJ IYMIN yyy] [YMAX yyy] 

Override (or request) the automatic selection of plot lim
its. If no limits are given. all are set for automatic se
lection. With automatic selection, li mits are set to lOX 
beyond the range of input values. at the first PLOT. PLOT 
AXES, JOIN or HIST command. If some are specified. the oth
ers are not changed. 

The difference between limits may have any 
XMIN gives the value at the left edge 
and XMAX gives the value at the right end. 
requirement that XMIN be less than XMAX. 

non-zero value. 
of the x-axis. 

but there is no 
(And the use of 

YMIN and Yl'IAX is of course similar.) For instance. 

SET LIMITS X FROM 10 TO -10 Y fROM 0 TO -20 

is legal. and sets values from 10 at the left edge to -10 at 
the right. and from zero at the bottom to -20 at the top . 

Examples: 

SE T LIMITS X fROM 0 TO lOa 
SET LIMITS XMIN 0 XMAX lao 
SET LIMITS X a lOa Y lao 150 
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5 _ 18 

SE T MODE [VECTORINOVECTOR) [ECHO [nJINOECHO! 
IOEBUGINODEBUGI (TRACEINOTRACEI (QUICK1SLOW) 

This is a catch-all 
unrelated f la gs. 

command. for cont r olling misc e ll aneous 

VECTOR requires vector cha r acters in a ll text, even if the 
current device has a characte r gene rator. NOVECTOR nulli 
f i es a previous VECTOR coma n d. 

with some plo t t i ng packages (but not U.G.), QUICK allows 
faster plotti n g with lo wer quality than is no rm a l . SLOW re
quires maximum qual it y, at the expe nse of plotting time. 

ECHO n sets the nu mber of data point cards in 
whi ch will be listed in the printed output. 
no way to suppress the pr i nting of control cards,) 
equ iv alent to ECHO 10000. HOECHO is equivalent 
O. The starting value is 20. 

each block 
(There is 

E:CHO is 
to ECHO 

DEBUG and TRACE set print in g flags. NODE BUG and NOTRACE 
cance l them. They are not intended for general use. 

Examples: 

SET MODE NO ECHO (Donlt list i nput data 
S ET MODE ECHO 100 (List only the f ir s t 

points . ) 
100 po in ts.) 

5. 19 S ET ORDER 

S ET ORD ER Ix Ifct r l l IY I fctrl l [Z i fctr l] 
IDXIRX If c t rll (DY1RY (fct rll ( DZ 1RZ IfctrJI 
[SYl'IBOL J [DUMMY J 

Set the order in whic h the values on 
interpreted. The default order 
SYMBOL]. Each value is a number or 

each data 
is Ix 

a symbol. 
separa t ed by blanks or some other separator, 
in the section on Input formats. 

card wi ll be 

as 

Y OX OY 
Values are 

explained 

X and Yare coordinate va l ues. DX and DY are half-widths 
for the e~ror ba rs used in the PLOT command. RX and RY 
signify that the errors to be given are relative to the cen
tral value . 
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"fctr" are four multiplicative factors which will be applied 
to the data on each input card. If a factor is not 
explicitly given, 1.0 is used. Values from a p r evious SET 
ORnER card are not retained. 

DUMMY 
is to 

signifies that the value at 
be ignored. You can specify 

that position on the card 
multiple DUMMY positions. 

SYMBOL is the symbol which will be used to PLOT the point. 
(The default symbol is given by tile SYMBOL card.) It may be 
specified by a single character or a U.G. extended-char
acter- set pair. as for the SYMBOL command. 

ror instance . 

SET ORDER X DX Y DY SY 
1 a 3 50 1 a DP 

is equivalent to 

and 

and 

5.20 

SET ORDER X RX Y RY SYM 
1 a .3 50 .2 OP 

to 

SET ORDER X 1 a RX Y DY 10 SYMBOL 
.3 50 1 OP 

to 

SET ORDER X DUMMY DUMMY OX Y nY SYMBOL 
10 ABC 123 3 50 10 OP 

llI. OUTLINE 

SET OUTLINE 
{{ALL ITOPIBOTTOMIRIGHTILEFT} {ONIOFF} 1 

Contro l s the presence/absence of the outline su rrounding the 
plot. See also SET AXES. 

Examples: 

SET OUTLINE ALL OFF 
SET OUTLINE ALL OFF BOTTOM ON 
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5 . 2 1 .§AI PATTERN 

SET PATTERN pl s1 p2 s2 p3 

The 'patter n' set by this command is used in drawing 
'patterned' lines, when enabled by a SET TEXTURE PATTERNED 
command or a PATTERNED keywo rd in a JOIN, HIST, PLOT, or BAR 
comUland. 

The first number gives a distance (in inches as modified by 
any REDUCE value) to draw. Th e second number gives a dis
tance to be skipped or l eft blank. The third gives a d is
tance to draw, the fourth a distance to skip, and so forth. 
When the list is e~hausted, it starts again with the first 
number. (A zero skip is assumed at the end if there is an 
odd number of numbers in the list.) 

EHamples: 

SET PATTERN · , .1 gives dashed lines 
SET 
SET 
SET 
SET 

5 . 22 

PATTERN 
PATTERN 

• 0 , 
• 0 , 

.09 gives dotted lines 

.04 gives dots with half the spacing 
.1 . 01 .1 gives dot-dash PATTERN .' 

PATTERN 0 .' .1 gives dashes, starting with a blank 

SET PEN (11213) 

This command selects one of the three pens mounted in the 
CalComp drum plotter. Subsequent action commands will use 
the designated pen. This command is ignored for all 
devices except the eslComp drum plotter. The default pen i s 
numb er 1. 

Example: 

5.23 

SET PEN 2 

SET SCALE 

SET SCALE {xIYl Inl In211 IBASE nJ 
(LIN EAR !L OGARITHMICIMONTHStYEARSI USER nl 

NORMAL {MEAN xl {DEVIATION sl I 
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Scaling for each axis 
type and spacing of 
are zero or omitted, 
Control is different 

is independent. n1 and n2 specify the 
labels and ticks. If nl and/or n2 
TOP DRAWER chooses its own value(s). 

for each scaling mode. 

Linear: 

There will be at most (In11+1) intervals (and In11+2 major 
round num-

bers, 
there 
In 21 

ticks) on the axis. (Si nce labels are placed at 
which may not coincide with the ends of the axis, 

divided into may be fewer.) Each i n terval is 
subintervals by unlabelled tic 1:s. 

Positive nl gives big ticks at majo ~ intervals. 
gives big ticks for sub intervals. Negative 
ticks. The default values are n~~6 and n2=-5, 
duces approximately 6 interva ls , separated 
beled ticks. Ea ch interval is d ~ vijed by small 
small intervals. 

Positive n2 
gives small 

which pro
by large la
ticks into 5 

(To choose the linear axis marki -:g5, Top Drawer lays out 
an axis with nl intervals cf size BASE*ROUNO*POWER, 
where BASE is given by the BASE plt t·ameter. ROUND is 1 .• 2., 
2.5 . or 5.. and POWER is an int~gral power of ten. ROUND 
and POWER are chosen for the nrlnim um axis length which 
is not less than the difference of the limits. Normally 
this axis is longer than IS r e~t!ired. and only th e part 
within the limits is pl'Jtted. 1:" lder certain circumstances, 
it is not long enough. and In11+; intervals are used.) 

Log<lrithmic: 

Each decade is lab elled the same. n1 cont rols the labels. 
If n1 is positive, standard notation. e.g . '10000', is 
used for the lab21s. If nl is negative, exponential nota
ti')n, e.g. '10~', is used at integral powers of ten, and 
only the fir~t digit IS used for any intermediate labels. 
n2 controls ticks. If n2 is negative. s]10rt ticks are 
used except at integral powers of tp.n . If n 2 is positive, 
long ticks are used exclusively. In any case, the magni
tudes of 01 and n2 make bit patterns which specify the po
sitions of intermediate ticks and labels. according to the 
following scheme: 

value 

1 
2 

2**n 

meaning 

No intermediate labels (nl) or ticks (n2) 
Label or tick at al l positions. 2 thru 9 
Label or tick at the n-th position 

(A sum may be u sed to spec i ~t 

time, except for the valu~s 
cif ies a small tick ~t 2 and 5, 

more than one p ~5 ition at a 
alld 2. Thus, n2 = -36 spe

since 36 = 2 z + 25.) 

- 40 -



Months: 

Labels are Jan. Feb, etc. MONTHS specifies a special scale 
which is useful for plotting functions of calendar date. 
January 1 is given by the value 1.01. (Technically, 
this is noon of January 1. The entire day is from 
1.005 to 1.015.) January 31 is 1.31. February 1 is 2.01, 
and the scaling function is arranged so that 1.315 is equi
valent to 2.005, since midnight of January 31 is the same as 
"zero o'clock" of February first. 

The axis is labelled by the names of the months, in a 
twelve-month cycle. That is, 1, 13. 25, etc. are all la
beled 'Jan'. E:very fourth February, starting with month 38, 
has 29 days, although for most purposes this will not be 
noticeable. Values less than zero are not allowed, and va
lues greater than 1000 may be affected by round-off errors. 
No year titles are generated, although they could be put in 
with a TITLE: command. 

The nl parameter, as usual, controls the labels, which are 
put at month 1 (January) and every Inl I months thereafter. 
nl>O signifies that the labels are to have three letters 
each (Jan Feb Mar etc.) and nl<O calls for one letter each 
(JFMetc.). 

Years: 

Values can be given by year and Julian day. YE:ARS specifies 
a special scale which is useful for plotting functions of a 
calendar date. For instance, January 1, 1976, is given by 
76.001. or 1976.001. (The former method is preferred, to 
avoid round-off errors.) 76.3655 is equivalent to 77.005. 

Base .n.: 

For log scaling, labels and large ticks are put at powers of 
the base. BASE 2, for instance, would put labels at 0.5, 1, 
2, 4, 8. etc. 

For linear scaling, this is useful for 
such as time (BASE 12) or angle (BASE 90 

non-decimal units, 
or BASE 3.14159). 

A function can be supplied by the user. 
scaling given by user routines 

USE:R n invokes 

FUNCTION TDFNCT(COORD,N) and 
SUBROUTINE TDTICK(N.VMIN,VMAX,Nl,N2,BASE,NUM,VALS,ITYPES). 

N is the scale identifier. 

(See Appendix E for more details.) 
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Examp l es: 

SET SCALE X LINEAR BASE 12 (Time scale) 
SET SCALE X LOG Y LOG 
SET SCALE X 13 1 (For limits from 0 to 13. this gives a 

tick and la bel at every integer) 
SET SCALE X 13 -2 (The same. but with an unlabelled 

small tick between each pair of large ones.) 
SET SCALE X LOG BASE 2 (Label at .5,1.2 ,4 ,8 ,,, .) 
SET SCALE X MONTHS 

5.24 

SET SIZE xxx !B YI yyy ! UNITS unitsI !REDUCE reduce I 

The SIZE of a plot measures the area of the paper (or 
screen. or film) in which plotting can be done. The UNITS 
and REDUCE parameters, together, de t ermi n e the physical 
length of t h e units involved. 

Fi rst. take the case where REDUCE = 1.0. UNITS then mea 
sures the number of plot units which will fit in one inch. 
If UNIT S = 1.0, which is the default value, xxx ~nd yyy ~re 
measured in inches. and all positions in the TEXT coordinate 
system are also in inches. 

If REDUCE = 1.0 and UNITS = 2.54 , then positions are mea
sured in centimeters. Remember that all sizes, such as for 
titles, ticks, and arrows, are still measured in tenths of 
an inch. A title size of 2 gives title spacing of 0.508 em, 
which is the same as 0.2 inches. 

If the UNITS parameter and the xxx by yyy size are kept con
stant, the REDUCE parameter is a factor by which all e l e
men ts of the p l ot are reduced. This is different from the 
unit s parameter because it affects sizes as well as posi
tions. Thus the command SET SIZE 13 BY 10 REDUCE 2 wil l re
duce a plot to half-si~e, whereas SE T S IZ E 13 BY 10 UNITS 2 
wi ll reduce the overall dimensions, but leave the titles 
disproportio n ate ly large. 

There is one furth~r comp l ica tion. The mi n imum value of RE 
DUCE is that which just al l ows the entire p l ot. xxx by yyy 
units, to fit on the graphic device 1n us e. Top Drawer will 
adjust it if too small a value is given. For size 13 by 10 
and UN I TS=1 . 0. the followi n g table gives the minimum and de
fault REDUCE values. The minimum reduce value in any case 
ca n be calculated by knowing that the true size o f the plot , 
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in inches, is the 
(UNITS'l!-REDUCE) . 

given size value (~~x 
This true size must be 

on the device in question. 

E~<'Imples: 

or yyy) divided by 
small enough to fit 

SET SIZE 30 BY 30 (Large CalComp Plotter) 
SET SIZE 13 BY 10 REDUCE 2 (Everything half-size.) 
SET SIZE 33 BY 25 UNITS 2.5Q (Measure in centimeters.) 

5. 2Q. 1 Device Size Parameters 

Maximum Minimum Default 
Device Size (inches) REDUCE REDUCE 

Sma 11 CalComp by 1 0 1 . 00 1 . 00 
l.arge CalComp by 33 O. 30 1 . 00 
Fan-fold Versatec 1 0 . 5 by 7.88 1 . 27 1 . 27 
continllous Verso by 1 0 . 0 1 . 00 1 . 00 
Gencom te['minal 1 3. 1 by 1 0 . 0 1 .00 1 . 00 
4013 termina l 8.0 by 6 . 1 1.65 1.65 
Fiche, film 1 2 . 6 by 10.4 1 . 03 1.03 
V 1 1 00 1 0 . 2 by 1 . 27 1 . 27 

5.25 SET STORAGE 

SET STORAGE [X 1 [Y 1 [OX 1 rOY 1 [SYMBOl. 1 

The Top Drawer point buffer is about 5120 numbers long. 
which gives room for 1024 points of five numbers 
(x,y,dx.dy,symbol) each. If you want more points to fit. 
you may use the SET STORAGE command to redefine the numbers 
allocated to each point. For instance, if your points have 
no error bars. you could use SET STORAGE X Y SYMBOL, and 
there would be room for 5120/3 = 1706 points. 

SET STORAGE dest['oys the current contents of the point buf
fer. SET ORDER (q.v.) will invoke a SET STORAGE if it con
tains a variable Wllich is not allocated in the cur['ently de
fined storage. (So, for instance, SET ORDER X Y Z ['edefines 
each point as having valuQS foro X, y, Z, OX, DY and SYMBOL, 
and there is room for only 5120/6 = 853 points.) 
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5.26 SET SYMBOL 

SYMBOL [xl [SIZE 01 

SET SYMBOL [xl [SIZE nJ 

The symbol 'x' becomes the default symbol to be PLOTted 
for the following points. This card does not affect the 
plotting of points already read in--the SYMBOL card must 
preceed the data cards for the points it is to affect. 
As explained for the SET ORDER command. the symbol may be 
set for each data point. overriding this default symbol. 
The symbol may be specified by one character f o llowed by a 
blank or by a character pair f rom the U.G. 
e xtended-character-set. The latter two are useful for 
specifying plotting characters. as described in Appendix E. 

The default symbol is a blank o r no character, which is 
plotted as a dot if zero error bars are specified. If 
'SIZE n' is specified, n is the app roxi mate width of the 
plotted character, in tenths of an inch. The default size 
is 2. O. 

The best symbols to use are the plot symbo ls (OP to 9P), for 
which the center of the symbol is plotted at the spe
cified point. This is not true of many other symbols, such 
as the period, which are not plotted in the center of the 
area they control. 

The two forms 
BaL ... ' exist 

of the command, ' SYMBOL ... ' and 'SET SYM-
only for convenience. They are equivalent . 

Examples: 

5.27 

SET SYMBOL SIZE 4 (Big plot symbols) 
SET SYMBOL 3P (P lot symbol is a square) 

~ TEXTURE 

SET TEXTURE 
[SOLIDIDOTSIDASHESloAASHESIDOTDASHIPATTERNEDl 

Set the textur e of all 1 ines to be drawn subsequently, 
including ticks, outl in es, histograms, and the error bars 
plotted by the PLOT command and by the automatic PLOT com
mand. It does not af f ec t titles o r axis labels. A texture 
parameter in the PLOT, JOIN, etc. commands overrides the 
value set by this command, for that action only. 
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with some plotting packages (but not 
'short dash' and 'long dash' textures. 
the DASH or DAASH keywords. 

U.G.) support both 
These are invoked by 

PATTERNED textures must be used 
PATTERN command (q.v.). 

in conjunction with the SET 

Example: 

5.28 

SET TEXTURE DOT DASH 

SET TICKS 

SET TICKS !SIZE nJ !ONlaFF] 
!{ALL!TOpIBOTTOMIr.IGHTILEFT} {ONIOFF} J 

This command controls the presence of the tick marks on the 
axes, and sets the length of the (smaller) ticks. The 
larger ticks are three times the length of the smaller. The 
value specified is in inches. The default size is 0.1. 

EXClmples: 

SET TICKS TOP OFF RIGHT OFF (Ticks on bottom and left.) 
SET TICKS OFF BOTTOM ON (Allows ticks on bottom only.) 

5.29 SET TITLE 

SET TITLE {SIZE nl 

Set the default size for titles. 
'TOP' title is 1.5 times this 

(The default 
value.) The 

size for 
default 

lue is -2. See the section on "Plotting Text" for more 
generation. formation about title sizes and cllaracter 

Example: 

SET TITLE SIZE 4.5 
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5 . 30 SET WINDOW 

SET WINDOW IX xxx ( TO ) XXX) [y yyy [TO) yyy) 

SET WINDOW I x n1 OF n21 [y n1 OF n21 

SET WINDOW sets the coordinates, in inches, of the axes of 
the coming graph. (The available plotting surface is set 
by the SET SIZE command.) More than one area may be used 
before making a NEW FRAME. If neithe r X nor Y is specified, 
the values are reset to the original, nearly full-size, va
lues. If only one is specified, the other is not changed. 
When one or both is specified, the corresponding lim
its are reset for automatic selection . They may of course 
be reset by a SET LIMITS command. 

The alternate form, using the OF keyword, divides the x- or 
y-axis into n2 sections, and sets the window values to 
fit within the n1-th section (reading left to right or bot
tom to top). The default title and label sizes are 
adjusted accordingly, although they may of course be set ex
plicitly . As usual, a border is left on each side, to leave 
some room for the titles. Non-integral n1 and/or n2 may be 
used for fine adjUstment to the window position and border 
size. 

Examples: 

SET WINDOW X fROM 1 TO 4 Y FROM 1 TO 4 (Bottom left) 
SET WINDOW X 6 12 (Right side of screen) 
SET WINDOW X 3 of 3 Y 1 OF 2 (Divides the screen/paper 

3 across and 2 high, and sets the current 
window at the bottom right.) 
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Chapter 6 

USING TOP DRAWER AS A STAND-ALONE PROGRAM 

This is the easiest way to use Top Drawer. Input can be 
prepared with any text editor, or with a program written in 
your own favorite language. A set of cards or a sequential 
file of card images is used as the interface between your 
program and Top Drawer. 

6.1 LIMITATIONS 

The Top Drawer input language has evolved according to the 
idea that Top Drawer should do what you expect it to. This 
ideal is Ilot always possible to realize, and some of the ex
ceptions are described in this section. 

- No more than 1024 points may be entered at one time. 
Blocks of this size or less must be separated by a 
PLOT, PLOT AXES, HIST, or JOIN command. (This li mit is im-
posed by a dimension statement in the Top Drawer data ar
ray definitions. The data arrays in a fortran program which 
calls Top Drawer may be of any l ength.) 

- The limits for a plot must be set at the first PLOT, 
HIST, or JOIN ccmmand. This means that if two or more 
separate sets of points are being JOINed, the automatic 
limit setter will look at the first set, and Top Drawer 
will make the axes before the second set is read in. In 
tllis case, to make sure the limits are big enough for both 
sets, an explicit SET LIMITS command must be used. 

6.2 JJ;,k 

At SLAC, the following job will work: 

//ABCDRAW JOB ABC$DE,TIME = (, 15) 
// EXEC LOADGO, 
// LKEDPRM='EP=MAIH', 
// LKEDLB2='WYL.CG.RBC.LOADMODS', 
// LKEDLB3='WYL.CG.RCB.UGFTNLIB', 
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// GOSL1='WYL.CG.RCB . UGRUNLIB ', 
// GORGN=200K 
//GO.SYS LI H DO DSN=WYL.CG.RBC.LOADMODS(TOPDRAW). 
// DISP=SHR 

JCL to define tile output dataset(s) goes here. 
(See Appendix A.) 

//SYSIN DO * 
Top Drawer input cards go here. 

If you are 
pus, to 
Drawer input 

l ogged onto Wylbur at SLAC or 
generate a standard set of 
cards in the active fil e, and 

EXECUTE FROM iTOPORAW PUBL I C CLEAR 

6.3 SAMPLE.J..Q1! 

//ABCDRAW JOB ABC$DE,TIME=(,15) 

on 
JCL, 

//DRAW EXEC LOADGO,LKEDPRM='EP=MAIH', 
// LKEDLB2='WYL.CG.RBC.LOADMODS', 
// LKEDLB 3= ' WYL.CG.RCB.UGFTHLIB', 
// GOSL1='WY L .CG.RCB.UGRUNLIB' 

Stanford Cam
get the Top 

//GO.SYSLIN DO DSN=WYL.CG.RBC.LOADMOOS(TOPDRAW), 
// DISP=SHR 
//GO.UGDEVICE DO DCB=(RECFM=FB,LRECL=80,BLKSIZE=1600), 
// DSN=WYL.gg.uuu.libname,D I SP=(NEW,KEEP), 
// VOL=SER=SCRO 01, UNIT=DISK, SPACE= (TRK, (5, ',3) ) 
//SYS IN DO "* 
SET DEVICE VERSATEC 

TITLE 3 9.5 SIZE 4 'SAMPLE OUTPUT' 
CASE 
SET 

800 
960 

1 1 20 
1280 
1440 
HIST 

WINDOW Y 1 TO 
3; 840 3; 
17; 1000 18 ; 

25; 1160 24 
51; 1320 36 
26; 1480 16 

'LLLL L LLLLL' 
4.5 

880 
1 040 

1200 
1360 

0; 920 13 
22; 1080 20 

40; 1240 58 
37; 1400 29 

1520 0; 1560 0 

SET WINDOW Y 4.5 TO 8 
SET LABELS BOTTOM OFF 
HIST 
SMOOTH 
JOIN 

(SINCE NO NEW POINTS HAVE BEEN fED IN,) 
(THESE COMMANDS OPERATE ON THE OLD ONES) 

NEW PLOT 
SET SCALE X LINEAR 5 4 Y LO G 
SET BAR SIZE .02 
TITLE TOP 'PO-l ... P R N H' CASE 'GC C 
SYMBOL 3P (RICHARDS ET AL) 
TITLE 8 8 '3 RICHARDS ET AL.' 
CASE 'P LLLLLLL LL LL' 
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SET ORDER ){ Y DY 
718. 1. 520 
782. 2.413 
832. 2.446 
1005. 1.091 
1106. 1.1 9 0 
1249. 1.190 
1433. 0.661 
SYMBOL 2P (NELSON) 

· 165 
.264 
· 23 1 
· 165 
· 165 
· 1 32 
.066 

TITLE '2 NELSON' CASE ' p 
SET ORDER ){ Y 2.42 DY 2.42 

LLLLL' 

(NELSON'S 
1590 .272 .02 
1990 . 215 .016 
2390.127 .010 
PLOT 

RESULTS DIFFER BY A 
1790 .202 .0 15 
2190 .170 .013 

The two plots made by this job follow. 

Sample 0utput 

60 

FACTOR OF 2.42) 

o~~uL~~~~~~~~~~~ 
800 1000 1200 1400 1600 
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3 .0 

H o Rlch ords et ol. 
2.0 o Nelson 

~ 
t r ~ 

1.0 
0.9 
0 .8 
0.7 ~ t 0 .5 

0 .5 t t 
0.4 t 
0.3 t 

1000 1500 2000 2500 
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Chapter 7 

CALLING fROM fORTRAN 

Top Drawer also exists as a set of subroutines which can be 
called directly by a Fortran program. The action commands 
HIST, JOIN, NEW fRAME, PLOT, and TITLE have analogs in ac
tion subroutines such as TDHIST, TDJOIN. etc. The SET 
commands can all be given as the arguement in a call to su
broutine ToSET. The Top Drawer data buffer is not available 
through fortran calls. and the data commands are not 
used. Instead. point arrays are passed as arguements of the 
calls to the action subroutines. The control commands are 
not available to fortran calls. 

7.1 LIMITATIONS 

Calling TDJOIN. TDHIST. or TDPLOT fixes the plot limits if 
they have not been fixed already. If subsequent cal l s 
will contain points which lie beyond the points in the first 
call. the limits should be set beforehand by a SET LIMITS 
command (through a call to ToSET) or calls to ToLIMS. 

Top Drawer fortran entry points will generally accept either 
REAL or INTEGER arguments. This is not true for the 
value and error arrays, which must be REAL. other types, 
such as INTEGER, DOUBLE PRECISION, and COMPLEX. and IBM 
dialect types such as REAL*8 , INTEGER*2, etc. are ille
gal. and will produce strange results with no meaningful 
diagnostics. This is an inllerant limitation of IBM Fortran. 

Character string arguments which have no implicit length 
(for ToSET, TDTITL. and TDCASE) must end with a semico-
Ion';' For safety, this semico l on should be followed by a 
blank. A single semicolon to appear in the string should 
be doubled, e.g. 

CALL TDTITL( ' CALL TDTITL(' 'TITLE;; ",' 'TOP " ); ','TOP') 

(Under moderately unlikely circumstances, it 
to make a double semicolon accidently, 
compiling or in execution-time string 
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This would be misinterpre t ed by Top Drawer. and could lead 
to incorrect teHt. wrong positioning. absent tit l es. 
or ab n o r mal program termination due to fetch-protection er
rors. For your own protectio n . you sho ul d fo l low eac h 
terminating selnico l on by an explicit blank. The added b l a n k 
will never hurt . and might save a great deal of trouble.> 

7 . 2 ARGUMENTS Of CAL LS 

7.2.t Arrays 

The value and error arr~ys X. OX. Y, and DY are REAL arra y s 
with dimension NP (or greater) where NP is the numbe r of 
points, as given in the call . OX and/or DY may be rep l aced 
by the l etters NONE [ e.g. CALL TDH I ST(SO,X,Y,4HNONE,DY» )' 
a n d the co r respo ndi n g errors will be assumed zero. I f OX o r 
DY is the l as t argument i n the ca ll, i t ma y be omitted with 
the same resu l t. 

7.2.2 

For instance . 
is the same as 

CALL TDHIST{SO,X,Y) 
CALL TDHIST{SO,X,Y.4HNONE,4HNONE) 

Abbreviated Calls 

In some d i a l ects of Fo r tran, incl u ding I BM Fortran, it is 
poss i b l e to ca ll a s u b r outine with fewer arguments than the 
sub r ou t ine expects, and the ca ll ed r outine ca n detect that 
this has been done. Top Drawer subroutines ta k e advantage 
of this to supply default value s for certain parameters, i n 
case of short calls. As a general rule. leaving out the 
l ast arg u ment in a cal l produces a default value for the om
itted argument, if such a thing has meaning. 

Fo r insta n ce, 
is the same as 
but 
at least the x-

The default va l ues 

CA LL TDJO I N{SO,X, Y. 4 HNO NE , 4HNONE,O,O) 
CALL T DJO I N{SO , X,Y ). 
CALL TDJOIN{SO , X) is wr o n g beca u se 

and y-values for each poi n t are needed. 

are 4HNONE for the error arrays OX and 
DY. a n d zero for othe r values. 
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7.2.3 Ch~r~cter Strings in Fortr~n 

Many of the calling sequences contain strings. If you 
want to manipulate string variables, rather than having 
the characters right in the call, you must arrange to mimic 
the way in which the Fortran compiler sets up string 
arguments. They are assigned one byte per character, and 
the called subroutine is pointed to the first character--the 
others follow in memory, but there is no information as to 
the number of characters. 

For instance, suppose you want to call TOHIST, sometimes 
with an x-error array, and sometimes not. XERRS is a logi
cal variable which is .TRUE. if the ox array is to be used, 
and .FALSE. if not. Then you could do this: 

IF (.NOT.XERRS) GO TO 20 
CALL TDtIIST(N,X,Y,DX,DY) 
GO TO 30 

20 CALL TDHIST(N,X,y,qHNONE,DY) 
30 CONTINUE 

But you could also do this: 

DATA XNONE /qHNONE/ 
IF (. NOT. XERRS) OX (1) =XNONE 
CALL TDHIST(N,X,Y,DX,DY) 

Note that both DX( 1) and XNONE are REAL variables with four 
bytes. If OX is to be used, 
If not the first four bytes 
which is the signal to ToHIST 

it contains the error values. 
contain the characters NONE, 

that all the errors are zero. 

A more complicated example illustrates the sort of thing you 
can do. Suppose you have five plots, which you want to 
label • PLOT NUMBER 1', 'PLOT NUMBER 2', and so forth. Then 
you could do this: 

INTEGER TITLE(q), NUMBER(S) 
DATA NUMBER /'1; ','2; ','3; ','q; ','5; '/ 
DATA TITLE /'PLOT',' NUM','BER ','0; '/ 
DO 100 IPLOT=LS 
CALL TDNEWP 
TITLE(q) = NUMBER(IPLOT) 
CALL TDTITL( 'TOP' ,TITLE) 

100 CONTINUE 

The characters appropriate 
into the TITLE string. 
Ion and blank are included 

to the particular plot are put 
Note that the terminating semico
as well as the characters . This 

scheme depends on the fact that there are four characters in 
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each integer variable. Of course. you could do the same 
sort of thing using LOGICAL*l variables. each with one char
acter, or REAL*8. with eight characters. 

7.3 EXPL ANATION QL CALLING SEqU ENC ES 

See above, "Arrays", for a description of the data arrays 
X, OX,Y,DY, and their dimens i on HP. 

The function of a subroutine is generally the same as of the 
corresponding Top Drawer input command. Refer to the com 
mand description for a more complete discussion. 
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7.3. 1 

7.3.2 

CALL TDEND 
empties T.D. buffers a nd closes graphic dataset. 

CALL TDHISTCN P,X,Y,DX ,DY,LEVEL,MODE) 
like HIST command 

CALL TDJOINCNP,X,Y,DX,DY,LEVEL,MODE) 
like JOIN command 

CA LL TDLIMS( 'keyw ord' ,NP,VALUES,E RRORS) 
sets plot limits 

CALL TDMAIN(N) 
starts Top Drawer in card-reading mode. 

CALL TDNEWPC'alias') 
li ke NEW fRAME command. 

CALL TD PLOT(NP,X,Y,DX,DY, 'symbol') 
like PLOT command 

CALL TDSETC 'text;') 
like SET command 

CALL TDTITL( 'text string; I,XPOS,YPOS) 
like TITLE command 

CALL TDCASE( 'text string; ' , 'case string;' ,XPOS,YPOS) 
like TITLE command with fancy characters 

CALL TDTSET(SIZE,ANGLE,SPACES,OATA) 
additional parameters for TDTITL or TDCASE 

CALL TD ENO 

TOEND empties Top Drawer and U.G. buffers and closes 
work should 
a n y job. 

the graphic output dataset. No more graphic 
be done. TOEND should be called exactly once in 
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7.3.3 TDHIST 

CALL TDHIST(NP,X,Y,DX,DY,LEVEL,MODE) 
CALL TDHIST(NP,X,Y,DX,DY,LEVEL) 
CALL TDHIST(NP,X,Y,DX,DY) 
CALL TDHIST(NP,X,Y,DX) 
CALL TDHIST(NP,X,Y) 

TDHIST makes 
cribed for 

a simple histogram. 
the HIST command. 

Bin widths 

7.3.4 

LEVEL 

MODE 

o HISTOGRAM 
1 BARCHART 

64 DOTS 
128 DASHES 
192 DOT DASH 
256 SOLID 
512 FUNHY 

1024 PATTERNED 
2048 DAASHES 

TDJOIN 

CALL TDJOINCNP,X,Y,DX,DY.LEVEL,MODE) 
CALL TDJOINCNP.X,Y,DX,DY,LEVEL) 
CALL TDJOIN(HP,X,Y,DX,DY) 
CALL TDJOIH(NP , X,Y,DX) 
CALL TDJOIH(HP , X.Y) 

TDJOIH provides the Top Drawer JOIH function . 

MODE gives the type of fit to be used: 

Default type ("general") 
Spl ine. 

are as des-

MODE = 0 
1 
2 

MOOE+64 
+128 
+192 
+256 
+512 

"General" (Non-linear robust algorithm). 
DOTS 

+1024 
+2048 

DASHES 
DOTDASH 
SOLID 
FUNNY 
PATTERNED 
OAASHES 

LEVEL is the number of straight-line segments which 
used in connecting pairs of the given points. 
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is default 
of NP). 

(Top Drawer will choose, depending on the value 

T o giv e level or mode without giving error bars, 
for ox and/or DY. 

7.3.5 TDLIMS 

CALL TOLIMS(' keyword', NP, VALUES, ERRORS) 
CALL TDLIMS( 'keyword' ,NP,VALUES) 

use 4HNONE 

TDL I MS sets or resets a limit o r limits for the plot. No 
plotting is done, and the argument values are not changed. 
'keyword' nlay be 'X' , 'XMIN'. 'XMAX' , ' y ' , 'YMIN', or 
' YMAX ' . 

VALUES should be the array of x -val u es. if X. XMIN. or XMAX 
is specified, or the array of y - values if Y. YMIN. 
or YMAX is specified. ERRORS is the corresponding error 
array. either ox or OY. Both are REA L arrays of dimensio n 
at least NP. The first NP values are used. 

The p l ot limit(s) indicated by 'keyword' i s(are) set to the 
mi ni mum or maxim u m value found in VALUES, or 
VALUES±ERRORS. If they a r e already set, the plot limits 
will be expanded but not reduced by this call . so mu ltiple 
calls with diffe ren t arrays may be used. (Compare the 
SET LIMIT command, which resets without reference to the 
previous v alu e. ) 

7.3.6 TDMAIN 

CALL TDMAINCN) 
CALL TDMAIN 

This statement sends Top Drawer into its card -reading mode. 
Input comes from Fortran unit 5, at its current position. 
The command RETURN or RETURN n causes a return, and if 
appropriate. N becomes zero or the value from the RETURN 
command. 
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7.3.7 TDNEWP 

CALL TDNEWP( 'alias') 
CALL TDNEWP(O) 
CALL TDNEWP 

TDNEWP starts a new plot. An alias may be given. and will 
be used if the graphic output device is appropriate (e.g. 
4013. GENCOM). Zero or no argument results in no alias be
ing used. Otherwise, eight characters are used. 

7.3 . 8 TDPLOT 

CALL TDPLOT(NP.X.'f,DX.D'f,'symbol') 
CALL TDPLOT(NP,X,'f,DX,DY) 
CALL TDPLOT(NP,X,'f,DX) 
CALL TDPLOT(NP,X,'f) 
CALL TDPLOT(O) 
CALL TDPLOT 

TDPLOT provides the Top Drawer PLOT command. The defau lt 
symbol is set by the SET SYMBOL 'symbol' command, e.g. by 
CI\LI.. TDSET( 'SET SYMBOL X;'). 

CALL TDPLOT with no argument. or with NP=O. gives the same 
function as the PLOT AXES command. Limits should be set al
ready. by a SET LIMITS command or cal l s to TDLIMS. 

7.3.9 TPSET 

CALL TDSET('text; ') 

TDSET allows the programmer to use any Top Drawer command 
beginning with the word 'SET ' The text of the command 
(with or without 'SET') is the argument in the call. The 
terminating semicolon is required, since there is no way in 
IBM Fortran for a called routine to determine the length of 
an argument string. 
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Examples; 

CALL TOSET( 'SET SIZE 10 BY 8; ') 
CALL TOSET('LIMITS X ° TO 86.2; ') 

7.3. 10 TDTITL, TOCASE and TOTSET 

CALL TOTITL( 'text string; • ,XPOS,YPOS) 
CALL TDTITL(' text string; ','p o sition') 
CALL TOTITL('text string; · ) 
CALL TDCASE( 'text string; • , 'case string; 
CALL TDCASE('text string; , , 'cas e string; 
CALL TOCASE(' text string; • , 'cas e string; 

CALL TOTSET(SIZE,ANGLE,SPACES,DATA) 
CALL TDTSET(SIZE,ANGLE,SPACES) 
CALL TDTSET(SIZE,ANGLE) 
CALL TDTSET(SIZE) 

• ,XPOS,YPOS) 
','position') . ) 

'position' may be 'TOP', 'BOTTOM', 'RIGHT', or 'LEFT' 

These routines provide the Top Drawer TITLE functions. A 
call to TOTSET is optional, to be used if the defa ult 
SIZE, ANGLE, SPACES, or coordinate system aren't wanted. A 
call to TOTSET works only once--you must call TOTSET every 
time you call TDTITL, unless the defaults are okay. 

The position of the first character may be given by two var
iables (e.g., XPOS and YPOS) or equ ivalent constants. 
This coordinate pair may be replaced by a single argument 
consisting of the wor d 'TOP', 'BOTTOM', 'RIGHT', or 'LEFT', 
as in the TITLE command, or it may be omitted to write a 
line directly under the most recent line plotted by TDTITL. 

A non-zero value for DATA indicates that 
specified in the DATA coo rdinate system 
usual TEXT system. 

the position is 
rath er than the 

TOCASE is id entical to TDTITL except for the added argument, 
which contains the string of second c haracters for each of 
the U.G. extended-character-set pairs. 

Examples: 

CALL TDTSET(3.,0.,6) 
CALL TDCASE('EOIP1=-1; 

X 'LCLGC',' BOTTOM') 
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will produce the x-axis 
minus 1'. 

label 'e to the 

CALL TDTITL( 'THIS IS THE X-AXIS; '. ' BOTTOM') 

i pi 

CALL TDTITL( 'THIS APPEARS ABOVE THE GRAPH; 'T OP') 
CAL L TDT1TL( ' SO DOES THIS; ' , 1.,9.5) 

eq ua I s 

CALL TD T1T L('THIS COMES RIGHT BELOW THE PREVIOUS ONE; ') 

7.4 JJ;J,. 

At SLAC, you c~n use the standard Fortran or Mortran cata
logued procedures, with the following additions: 
WY L .CG.RBC.LOADMODS and WY L .CG.RCB.UGFTNLIB must be conca
tenated to the Fortran l ibrary datasets , and 
WYL.CG.RCB.UGRUNLIB to the GO step li brary. In addition, 
the g r aphic dataset(s) must be set up for the GO step. 

The s u broutines in question all 
called WYL.CG.RBC.LOADMODS(TDEND). 

reside in a load module 
To load the sub r outines, 

the user program must contain the statement CALL TDEND, even 
if it is never executed. Omission will result in an unre
solved external reference at load time. 
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7.5 SAMPLE JOB 

//ABCDRAW JOB ABC$DE 
//PLOT EXEC FORTHCG.GORGN=200K. 
// LKED LB3='WYL.CG . RBC.LOADMODS' , 
// LKEDLB4='WYL.CG . RCS.UGFTNLIS', 
// GOSL1='WYL.CG.RCS.UGRUNLIS' 
//fORT.SYSIN DO * 

DIMENSION x(101l,Y( 101l,Z(101) 
DO 10 1=1. 101 

X(Il=5*CI-20) 
RADIAN=0.017453*X(I) 
Y{I)=SIN(RADIAN) 
Z(I)=0.8*COS(RADIAN) 

10 CONTINUE 
CAL L TOSET( 'S CA LE X BASE 90;') 
CALL TDJOIN(10 1, X,Y) 
CALL TDTITLC'y = sin(x);','G') 
CALL TONEWP 
CALL TOJOIN( 101,X,Y) 
CALL TOJOIN( 101.X,Z) 
CALL TOENO 
STOP 
END 

//* THE fO LL OWING JCL SETS UP THE OUTPUT DATASET 
//* fOR A TEKTRONIX 4013. OTHER DEVICES COULD 
//* BE USED ALSO. (SEE APPENDIX A.) 
/ /* 

//GO.UGDEVICE DO OSH=WYL.gg . uuu . libnarne. 
// DISP=(NEW,KEEP), 
// VOL=SER=SCR001,UNIT=DISK.SPACE=(TRK,(5.1,3)), 
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=1600) 
//GO . SYSIN DO * 

Input data goes here. 
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Appendix A 

SPECIFIC OUTPUT DEVICES 

In a Top Drawer batch job. getting the graphic output in 
picture form is different for each graphic device. 
There are three different things you must do, the details of 
which differ for each device. 

First, you must include the JCL which describes the device 
to the operating system. This requires a two- or 
three-line DO sta t ement with the DDNAME 'GO.UGDEVICE', 
which could come in your deck just before the 

//GO.S¥SIN DO * card which starts the Top Drawer input. 

Second, you must include the SET DEVICE card which describes 
the device to Top Drawer. This could be the first card 
in the Top Drawer input. that is. the first card following 
the //GO . S¥SIN DO * card. 

Third, the program output, which is a sequence of instruc
tions for the device, must be translated into a pic
ture . For some devices, like the Versatec plotter, this 
process is automatic, and the pictures will get to you in 
the same way that your printed output does. For other dev
ices, you must take some action. such as signing onto Wylbur 
and "listing" the output on a Tektronix 4013 terminal. 
or making sure the CalComp plot tape is sent to the Cam
pus plotter. The rest of this Appendix describes the pro
cess for each device. 

If you have access to Wylbur, the command EXECUTE FROM 
ITOPDRAW PUBLIC will help you add the JCL and the SET 
DEVICE card to the Top Drawer input in your active file. 

A • t .'!..Q..ll.l'..llli 

The JCL for the output dataset could be: 

//GO.UGDEVICE DO 
// DSN=WYL.gg.uuu.libname.DISP=(NEW.KEEP). 
// VOL=SER=SCROO 1. UNIT=DISK. SPACE= (TRK, (5, 1,3) ), 
// OCB=(RECFM=FB.LRECL=80.BLKSIZE=1600) 
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This is the default output device, and a 

SET DEVICE 4013 

command is not necessary unless 
viously specified. 

a different device was pre-

Plots for Tektronix 4013 terminals are normally made 
as members of a partitioned dataset (PDS) . The first 
plot is member PICT001, and replaces any existing member 
with that name. Subsequent plots are members PICT002 . 
P ICT003, etc. To display a plot made by a Top Drawer butch 
job. you must sign on to Wylbur on a 4013 terminal. 
Place the plot in your active file with the standard Wyl
bur command 

USE libnameiPICT001 ON SCR001 CLE 

and then "list" it: 

LIST UNN CLEAN NONL 

A.2 ~ SEqUENTIAL 

If the keyword SEQUENTIAL is specified in the SET DEVICE 
command (i.e. SET DEVICE 4013 SEQUENTIAL), the plot out
put will be put into a sequential dataset. The text for 
different pictures (what you get with a NEW FRAME command) 
is separated by control cards starting with./ in columns 1 
and 2. Although it may seem more complicated to have 
all the plots in one file. and have to scan for a particu-
lar delineator. it can simplify the JCL consderably. 
The following JCL will set up the UGDEVICE dataset as a 
system print file, which has a unique name, and which is 
purged along with the rest of the job. This may save 
you a separate jobstep in which you scratch any old library 
of plots before trying to make a new one. 

The JCL for the output dataset device could be: 

//GO.UGDEVICE DD SYSOUT=A, 
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=1600l 

To view the plots: 
command 

get them in your active file with the 

FETCH <jobname> CLEAR DO UGDEVICE. 

Then scan for the separator cards with the command 

LIST ',/' " 
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and finally, 'list' a particular plot by the command 

LIST fff/ill UNN CLEAN NONL, 

where fff and III are the first and last line numbers of 
the range with the picture you want to see . 

Plots are 
be used, 
mands. 

similar to stand8rd SO-column 
saved, and manipulated with 

card images, and may 
standard Wylbur com-

The 4013's can a lso be used interactively, if Fortran calls 
are not used. See AppendiK C. 

A.3 CALCOMP 

The JCL for the output dataset could be: 

//GO.UGDEVICE 00 OSN=££PLOT,OISP=(NEW,PASS), 
// VOL=SER =PLOT.UNIT=T9-800,LABEL=(l,SL), 
// DCB = (RECFM=F.LRECL=480,BLKSIZE=480,DEN=2) 

Top Dr awe r input for Ca l Comp p l ots shou l d be preceded by the 
control statement: 

or: 
SET DEVICE SMALL CALCOMP 
SET DEVICE LARGE CALCOMP 

When the job is completed. the plot tape will be put in your 
bin. Fill out a ' SCIP at SLAC 1130 Drum Plotter Request' 
from the pile o n the front desk. Pen #1 i s black. If you 
use co l ors, *2 is red and #3 is blue. Use blank paper. The 
PB pens are adequate and much easier for the operators, alt 
hough liquid ink may be necessary for publication quality. 
LOS (O.S-mm liquid ink) is a good size. You must deliver 
t h e tape and request fo r m to the information desk at For
sythe Hall (the Stanfo r d campus computing cent e r ) for them 
to deliver to the outside shop that does the plotting. The 
tape and finished plot will be returned to Forsythe Hall 
within a couple of days. 

The SET COLOR command is valid for CalComp plots. 
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A.4 MICROFICHE 

The JCL for the output dataset could be: 

//GO.UGDEVICE DO SYSOUT=Z, 
// DCB=(RECFM=F,LRECL=1480,BLKSIZE=1480) 

Top Drawer 
ceded by 

input to give fiche 
the control statement: 

SET DEVICE MICROFICHE 

A.5 16-MM UNSPROCKETEO Llkn 

output 

The JCL for the output dataset could be: 

//GO.UGDEVICE DD SYSOUT=X. 

should 

// DCB=(RECFM=F.LRECL=1480.BLKSIZE=1480) 

input to give film Top Drawer 
ceded by the control statement: 

SET DEVICE 16-MM FILM 

A.6 GENCOM 

output 

The JCL for the output dataset could be: 

should 

//GO.UGDEVICE DO DSN=WYL.gg.uuu.libname, 
// DISP=(NEW,KEEP), 

be 

be 

/ / VOL=SER=SCROO 1. UNIT= DISK, SPACE= (TRK, (5, ,.3) ) , 
// DCB=(RECFM=fB,LRECL=80,BLKSIZE=1600) 

pre-

pre-

Top Drawer 
men t: 

input should be preceded by the control state-

SET DEVICE GENCOM 

Plots for GENCOM terminals are made as members of a parti
tioned dataset (POS). The first plot is member PICTOO', and 
replaces any existing member with that name. Subsequent 
plots are members PICTOQ2. PICT003. etc. To display a plot 
made by a Top Drawer batch job. you must sign onto Wylbur on 
a GENCOM terminal. Place the plot in your active file with 
the standard Wylbur command 

USE libname#PICTOO' ON SCROO, CLE 
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and then "list" it: 

LIST UNN CLEAN HOHL 

Sequential organization can also be specified for the output 
dataset , by including the keyword SEQUENTIAL (i.e. SE T DEV
ICE GENCOM SEQUENTIAL). The advantages of this kind of data
set are discussed in the section about the 4013. JCL for 
GENCOM SEQUENTIAL output could be: 

//GO.UGDEVICE DO SYSOUT=A, 
// DCn=(RECFM=FB.LRECL=BO,BLKSIZE=1600) 

plots are similar to standard BO-column 
be used, 
mands. 

saved. and manipulated with 
card images. and may 
standard Wylbur com-

Th e GENCOM terminals can also be used interactively. if For
tran calls are not used. See Appendix C. 

A.7 VERSATEC ELECTROSTATIC PLOTTER MODEL ~ 

Thi s is the Data Analysis Group's Versatec plotter. not the 
plotter you usually see output from. Use of this plotter is 
on an informal basis. You must u~e your own output 
tape and plot the tape yourself. The JCL for the output 
dataset could be: 

//GO.UGDEV ICE DO DSN=££PLO T,DI SP=(NEW.PASS). 
// VOL=SER=xxxxxx,LABEL=( 1,SL), UNIT=T9-BOO, 
// DCB=(RECFM=FB,LRECL=130,BLKSIZE=4160.DEN=2) 

Top Drawer 
ceded by 

input for the Versatec 
the control statement: 

SET DEVICE Vll00 

plotter should 

A.S VERSATEC ELECTROSTATIC PLOTTER MODEL ~ 

be pre-

The on- lin e Versatec plotter will make plots in two differ
ent formats (continuous-roll or fan-fold) and the Unified 
Graphics System will use one of two different methods of 
preparing the plot (internal or external sort). 
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A. 8. 1 Fan - fold 

This is the usual format, in which 
7.88 inches high and 10.5 inches 
give all your position measurement5 
include the command SET SIZE 10.5 
card is not needed. 

the maximum plot size is 
wide. (If you wish to 
in real inches, you must 
BY 7.88.) A //*FORMAT 

Input should be preceded by the command 

SET DEVICE VERSATEC 
or SET DEVICE VERSATEC EXTERNAL. 

A.8.2 continuous 

This output is like the small Cal-Comp: it 
high and as wide as you want. (But remember 
command if you want something other than 13 by 

is 10 inches 
the SET SIZE 

1 0 . ) 

Input should be preceded by one of the following: 

SET DEVICE VERSATEC CONTINUOUS 
SET DEVICE VERSATEC EXTERNAL CONTINUOUS 
SET DEVICE VERSATEC CONTINUOUS EXTERNAL 

For internal sort, use 

//*FORMAT PR,DDNAME=GO.UGDEVICE,FORMS=ROLL 

For external sort. use 

//*FORMAT PR.DDNAME=UGFMAT.SYSOUT,FORMS=ROLL 

In either case. put it as the second card in 
right after the JOB card. 

the deck. 

At SLAC. continuous roll output is not processed until late 
at night. so you won't get it back until the next day. 

A . 8.3 Internal ~ 

Because of the special requirements of the Versatec p l otter, 
the picture data must be sorted before it is sent to the 
plotter. This is normally done by the U.G. System in the 
course of generating the plot. In this case, the only JCL 
that is required is: 
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//GO.UGDEVICE DO SYSOUT=P, 
// DCB=CRECFM=fBA,LRECL=134,BLKSIZE=1340) 

for complex 
require too 
system code 
gion, for 
statement, 

picturQs with many lines, internal sorting may 
large a region, causing the job to abend with a 
BOA. In this case you must specify a larger re
instance by specifying GORGN=300K in the EXEC 

or you must use external sorting. 

A.B.4 External Sort 

In this case, the U.G. System writes the picture data to a 
scratch file during the Top Drawer jobstep, and then sorts 
it and transmits it to the plotter in two subsequent steps. 
In this case, your job might look like this: 

// JOB ,TII'IE:=(' l S) ,R EGIOH=200K 
//DRAW EXEC LOADGO,LKEOPRM='EP=MAIN', 
// LKEDLB2='WYL.CG~RBC.LOAOMOOS ' , 

// LKEOLB3='WYL.CG.RCB.UGFTHLIB', 
// GOSL1= ' WYL.CG.RCB.UGRUNLIB' 
//GO.SYSLIN DO OISP=SHR, 
// OSH=WYL.CG . RBC.LOAOMOOSCTOPDRAW) 
//GO.UGDEVICE DO OSN=LLPLO T1, OI SP=(NEW,PASS), 
// UNIT=SYSDA,SPACE=(CYL,5). 
// DCB=(RECFM=FB ,L RECL=12,BLKSIZE=1440) 
//SYSIH DO * 
SET DEVICE VERSATEC EXTERNAL 
TITLE 3 9.5 SIZE 4 ' SAMPLE OUTPUT ' 
CASE LLLLL LLLLL' 
SET WINDOW Y , TO 4.5 

800 3 ; 840 3 880 0 920 13 
960 17 ; 1 000 ' 8 1 040 22. 10BO 20 

1 120 25 ; 1 160 24 1 200 40; '240 58 
12BO 5' ; 1320 36 '360 37; '400 29 
1440 26 ; 14BO '6 1520 0 ; 1560 0 
HIST 
//UGSORT EXEC SORT 
//SORT . SORTIN DO DSN=LLPLOT1.DISP=(OLD,DELETE) 
//SORT,SORTOUT DO DSN=LLPLOT2,DISP=(NEW,PASS) , 
// UNIT=SYSDA , SPACE=(CYL,S), 
// DCB=(RECFM=FB , LRECL=12,BLKS IZ E=1440) 
//SORT.SYSIH DO * 

SORT FIELDS=( 1, 2,FI,A,3,2,FI,A) 
//UGFMAT EXEC PGM=UGPPVEP 
//STEPLIB 
//SYSIN 
//SYSOUT 
// 

//SYSPRIHT 

DO DSN=WYL.CG.RCB.UGRUHLIB,DISP=SHR 
DO DSN=LLPLOT2,DISP=(OLD.DELETE) 
DO SYSOUT=P, 

DCB=(RECFM=FBA, LRECL= 134,BLKSIZE=1340) 
DO SYSOUT=A 
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A.8.5 ~xternal Sort with Fortran Calls 

In this 
wtih the 
th is: 

case, you must combine 
JCL for Fortr an Calls. 

th e JCL for External 
Your job might look 

//ABCDRAW JOB ABC$DE 
//DRAW EXEC FORTGCG, 
// LKEDLBZ='WYL.CG.RBC.LOADMODS' , 
// LKEDLB3='W YL .CG.RCB.UGFTNLIB', 
// GOSL1='WYL.CG.RCB.UGRUNLIB'. 
// GORGN=300K 
//FORT.SYSIN DO * 

DIM~NSION XC 10001),YC 10001),ze 10001) 
CALL TOSETC'SET DEVICE VERSATEC EXTERNA L ; . ) 
DO 10 1=1.10001 

XCI1=S+QI-ZO) 
RADIAN=0.017453*x Cr) 
Y(I)=SINeRADIAN) 
ZeI)=0.8*COSeRADIAN) 

10 CONTINUE 
CALL TOSETe'SCALE X BASE 90;') 
CALL TOJOINe 1000l, X,Y) 
CA LL TOTITL('y = sin(x);', 'G') 
CAL L TONEWP 
CALL TDJOIN(lOOOl.X,Y) 
CALL TOJOIN( 10001,X,Z) 
CALL TOEND 
STOP 
END 

//GO.UGDEVICE DO OSN=&&PLOT1.DISP=(NEW.PASS), 
// UNIT=SYSDA.SPACE=(CYL,S}, 
// DCB=(RECFM=FB,LRECL= l Z,BLKSIZE=14401 
//UGSORT EXEC SORT 
//SORT.SORTIN DO OSN=~&PLOT1,DISP=(OLO.OELETE) 

//SORT . SORTOUT DO DSN=&&PLOTZ , OISP=(NEW.PASS). 
// UNIT=SYSOA.SPACE=(CYL,Sl, 
// OCB=(RECFM=FB.LRECL=12.BLKSIZE=1440) 
//SORT,SYSIN DO * 

SORT FIELOS=(l,Z.FI.A,3 , 2,FI,A) 
//UGfMAT EXEC PGM=UGPPVEP 
//STEPLIB DO DSN=WYL,CG.RCB.UGRUN LIB , DISP=SHR 
//SYS I N DO DSN=&&P LOT2.D ISP=(O LD,DELETE) 
//SYSOUT 00 SYSOUT=P. 
// DCB=(RECfM=fBA.LRECL=134,BLKSIZE= 1340 ) 
//SYSPRIN T DO SYSOUT=A 
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Appendix B 

INTERACTIVE MODE: UNDER MILTEN 

The program called Back Door, which was Top D~aw e r running 
as a subsystem under Milten, has been removed from the sys
tem. Top Drawer under Orvyl provides equivalent functions 
with much less impact on the system. See Appendix C. 
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Appendix C 

INTERACTIVE MODE: UNDER ORVYL 

To use Top Drawer under Orvyl. 
4013 or a GENCOM terminal. then 
DRAW 

sign onto OS Wylbur with a 
give the command CALL TOP-

Your active file should contain standard Top Drawer card in
Ptlt. At the appropriate prompt. you can edit the input us
ing all the Wylbur capabilities. When you have finished ed
iting. 'GO' will get you back into Top Drawer . 

To bypass the initial prompting. a parameter string can be 
included in the initial call. The string may contain the 
keywords 'GENCOM' or '4 0 13'. If the Top Drawer commands are 
already in the active file. it can also contain the keyword 
'GO'. A call might be CALL TOPDRAW '4013.GO'. 

When the plot looks right. and you want ha r d copy. SAVE your 
active file as a Wylbur dataset. for future use. and then 
EXECUTE FROM iTOPDRAW PUB. This will put in the appropriate 
JCL. and you can tl1en RUN the job. 

Mor e details appear in the note 
Drawer '. CGTM No. 189 . 
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Appendix D 

INTERACTIVE MODE: UNDER VM/CMS 

Top Drawer is alive and well on VM. The input fil e must be 
a CMS fi l e, either the usual F- or V-format. or Wylbur EDIT 
format. Top Drawer cannot r ead files "packed" by COPYfILE 
or XEDIT, and gives the strange error message "NO INPUT 
FILE". 

There is a T OPDRAW EXEC on the system U-di sk. which will ac
cess the RBC 192 disk. This in turn holds the Top Drawer 
modu le, exec al\d txtlibs, as well as a limited number of 
helpfiles. HELP TOPDRAW or TOPDRAW? will give a short in
troduction, but mostly it sends you back to this manual. 

The only devices supported at present are the Tektronix 401x 
series and the Versatec plotter. 
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Appendix E 

USER SCALING 

It is possible to sca l e either or both axes. using an arbi
trary function in the same way that logarithmic scaling uses 
the logarithm. functions which might be useful are proba
bility (normal probability distribution). square root 
(for comparing fits to experimental data). etc. USER scal
ing requires at least one user fortran routine to be loaded 
with the program. 

E.l SCALING fUNCTION 

If the command 'SET SCALE {XIY} USER InJ' is given. Top 
Drawer will call the function TDfNCTCCOORO.N) each time a 
point or tick is plotted. and the plotting will be done at 
a distance along the axis determined by the value given by 
TOFNCT. In this cal l . COORD is the appropriate x or y va
lue. and N is an identifying non-negative integer. 
which i s the value given by the SET SCALE USER n command. 

E.2 TICKS ANn LABELS 

It is possible also 
use r- scaled axis. 

to specify the position 
The user must load 

of ticks along a 

SUBROUTINE TDTICK(N.VMIN.VMAX.Nl.N2.BASE,NUM,VALS,ITYPES) 

Input variables: 

N INTEGER scale identifier from the SET SC AL E command 
VMIN REAL coordinate value at the 1 ef t (bottom) edge 
VMAX REAL coordinate value at the righ t ( top) edge 
N 1 , N2 INTEGER values from the SET SCALE command 
BASE REAL va l ue from the SET SCALE command 
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output variables: 

NUM INTEGER number of ticks that the subroutine gives 
VALS REAL dimensioned array of coordinate values 
ITYPES INTEGER dimensioned array of tick/label types 

to be put at the corresponding positions. 

Type 

positive 
negative 

± 1 
±2 
±3 
±q 

Meaning 

big tick 
small tick 
no label 
normal label 
exponential label 
first decimal digit only 

E.3 EXAI"1PLE 

c 

REAL FUNCTION TDFNCT(COORD.N) 
REAL COORD 
INTEGER N 
REAL MEAN /100./.STDDEV/5./,ROOT2/1.414/ 
IF (N . EQ.2) GO TO 50 

LOGARITHMIC SCALING 
IF (COORD. GT. 0.) GO TO 10 

TDFNCT = -300. 
RETURN 

10 TDfNCT = ALOG(COORD) 
RETURN 

C PROBABILITY SCALING 
C (ERf IS AN IBM-SUPPLIED ROUTINE) 

50 TDfNCT=ERf((COORD-MEAN)/(STDDEV*ROOT2)) 
RETURN 
END 
SUBROUTINE TDTICK(N,VN,VX.Nl.N2,BASE.NUM.VALS.ITYPES) 
DIMENSION VALse 100).ITYPES( 100) 
DIMENSION VALLOG(5).ITYLOG(5) 
DIMENSION VALPRO(9).ITYPRO(91 
DATA VALLOG/. 1 •. 4. 1 . • 4., 10./.ITYLOG/2.-1.2.-1.2/ 
DATA VALPRO/O .• 50 .• 90 .• 95.,100 .• 105 .• 110 .• 150. ,200./ 
DATA ITYPRO /9*2/ 
If OLEQ.2) GO TO 20 

C LOGARITHMIC SCALING 
NUM=5 
DO 10 1=1,5 

VALS(I)=VALLOG(I) 
ITYPES(I)=ITYLOG(I) 

10 CONTINUE 
RETURN 

- 74 -



C PROBABILITY SCALING 
20 HUM = 9 

DO 30 I=1,9 
VALS(I)=VALPRO(I) 
ITYPES(I)=ITYPRO(I) 

30 CONTINUE 
RETURN 
END 

If these routines are loaded with the Top Drawer routines. 
then the command SET SCALE X USER 2 will cause the x-axis 
to be scaled according to a normal probability distri
bution. Any other value for H. for instance from the com
mand SET SCALE X USER 25, will give logarithmic scaling. 

Hate: 

TOFHCT is not told which and the 
same function could be used for 

axis is involved. 
both axes. 

- There is a check in the above function against ille
gal values of the argument for the logarithm. Top 
Drawer may exceed allowed values, in setting limits automat
ically or in trying to plot points or error bars that 
lie outside the limits. 

- ERr is different from the normal probability distri
bution function by a linear relationship. Since the values 
supplied by TorNCT are mapped onto the axis by another li
near transformation, any linear function of the desired 
function may be used. 

- TorHCT should be a monotonic function of COORD. 

- The 
the VALS 
which are 

TOTICK routine in this simple example puts into 
ITYPES arrays the predetermined values and 

set in tile DATA statements. More elaborate 
schemes could be used to set these values, using the in
formation supplied as arguments of the call. 
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If the Fortran-call control method is used, TDfHCT and 
TDTICK can be included with the other Fo r tran routines. 
If Top Drawer is run as a main program. the following deck 
will work: 

// JOB 
// EXEC fORTGCG. 
// LKEDPRM='EP=MAIH'. 
// LKEDLB2='WYL.CG.RBC.LOADMODS'. 
// LKEDLB3='WYL.CG.RCB.UGFTHLIB'. 
// GOSL1='WYL.CG.RCB. UGRUN LI B', 
// GORG N=200K 
//FORT.SYSIH DO * 

fUNCTION TDFNCTeVALUE .N ) 

'NO 
SUBROUTINE TDTICK( ... J 

'NO 
//GO.SYSLIN DO DSN=WYL.CG.RBC.LOADMODS(TOPDRAW), 
// DISP=SHR 

JCL to define the output datase tC s) goes here. 
(See Appendix A.l 

//GO.SYSIN DO * 

Top Dr awer Input Cards Go Here. 
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Appendix r 

THE UNIFIED GRAPHICS CHARACTER SET 

The U.G. System Expanded and Duplex character sets include 
upper and lower case Roman and Greek letters . many special 
characters. and any number o f levels of sub- or super
scripts. Many characters are specified by a cha.acter 
pair. as eXplained in the secti o n on TITLE and CASE strings . 

Some typewriters can make 
without requiring a character 
special character can be used. 
also. then the second character 
blank. For instance. the 'left 
be given by a character pair '[ 

some special characters, 
pair. In this case. the 

If a CASE string is us e d 
of the pair should be a 
bracket I character t [' can 

I(S'. Similarly. the lower case 
lower case characters. if they 
terminal or keypunch. or they 
responding upper case characters. 
acter 'L'. 

~ • ~ 
'" 0 

" • 

or by a character pair 
alphabet can be given by 
are available on the 

can be giv e n by the cor
paired with the CASE char-

0 ~ Alphabetic First Character 0 • • .c 
'" u 

blallk A B C D E F G H I J K L 1/ N 0 p Q R S T 

L • b c d e f g h 1 J k mn 0 p q r • 1 

H A B X I> E • r H I K A 1/ N 0 n 8 p ~ T 
C " II x 6 , ~ 7 " . K ~ " V 0 w 8 p o T 

s v ~ I t ~ II ( § • a ~ ) ± 

x V 3 () ~ £ € " A ~ , 
~ ~ 

Non-Alphabetic First Character 
blank 0 1 2 345 6 7 B 9 + • < > ( ) ? / 

s - oJ • • ~ • [ J , \ 
X c :> 
p + X ~ 0 + • + x ~ 0 

Other Keyboard Characters t . I & ! $ ; ...... - • % _ I 13 ' = .. 

Non-Printing Characters do not appear in this table. 

U V .. X Y Z 

u v " . y z 

T 0 :;: '" Z 

V " I + ( 
~ x l 

u 
, 



SET SIZE , 3 BY , 0 REDUCE 2 
SET FONT DUPl.EX 
SET TITL E SIZE 2.4 
TITLE , 9 ' Ue Roman A • C 0 E r G H I J K k M H 0 P 

MORE 'Q R S T U V W X Y Z' 
TITLE 'kC Roman A • C D E r G H I J K k M H 0 P 

CASE k k k k k k k k k k k k k k k k 
MORE 'Q R S T U V W X Y Z' 
CASE ' k k k k k k k k k CO 
TIT[.E ' Keyboard ¢ < ( + I t ! $ * ) 

L _ 
/ , Yo 

TITLE: 'Keyboard > ? # w ' , = " 0 , 2 3 4 5 6 7 8 9 ' 
TITLE 'uc Greek A 0 C D E F G H I K k M H 0 P 

MORE ' Q R S T U W X Y Z' 
CASE H H H H H H H H H H H H H H H 
CASE: ' H H H H H H H H H' 
TIT['E 'kC Gr eek A • C 0 E r G H I K k M H 0 P 

~1 0RE 'Q R S T U W X Y Z' 
CASE G G G G G G G G G G G G G G G 
CASE ' G G G G G G G G G' 
TITLE 'Math Sym I X E P D J + * Q S 2 < > = 0' 
CASE S S S S S S S S S S S S S S S S' 
TITLE 'Mor e Math M H E I A U < > k R' 
CASE X X X X X X X X X X' 
TITLE . Plat Sym 0 , 2 3 4 5 6 7 8 9 ' 
CASE P P P P P P P P P P' 
rITLE 'Special , U 0 k R • G r k R ( A Z H H W 0 U V / ' 
CASE S A A A A A S S S S S S S S S S S S S S S' 

UC Roman ABC D E F G H I J K L M N 0 P Q R STU V W X Y Z 

LC Roman abc d e f g h i j kIm n 0 p q r s l u v w x y z 
Keyboard ¢. < ( + I &! $.); _ - I , % _ 

Keyboard > ? # @ , =" 0 1 2 3 4 5 6 7 B 9 

UC Greek A B X I!. E <I> r H I K A M N 0 rr e P l: T TO:: " Z 

LC Greek" f3 X 6 € ¢ r 7) , " A JL v 0 rr 8 P (J T V OJ t '" .; 
Math Sym f x ~ '" a v !f .... oc ± .,j ~ ~ '" ~ 

More Math E f! :3 n 't/ u c ::> !;:; ~ 

Plot Sym + x 0 0 -+ ):t of X l:, 0 

Special 't, ~ ~ ~ t 1: ( ) [ 1 I I § l\ ,,0 - \ 
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Char 
Pair 

A 
B 
C 
o 
E 
F 
G 
H 
I 
J 
K 

L 

M 
N 

o 
P 
Q 

R 

S 
T 
U 

V 
W 
X 
Y 
Z 

; 

< 
( 

+ 

• • 
• 
L 

/ 

Character 
Description 

u. C . A 
U. C. B 
U. C. C 
U. C. 0 
U . C. E 
U . C. F 
U. C. G 
U. C. H 
U. C. I 
U. C. J 
U. C. K 

U. C, L 
U.C. M 
U. C, N 
U. c. a 
u . C. P 
U.C. Q 
U. C. R 
U, C. S 
U. C. T 
U. C. U 
U. C. v 
U.C. w 
U. C. x 
U. C. Y 
U. C. Z 

Char 
Pair 

AL 
BL 
CL 
OL 
EL 
FL 
GL 
HL 
IL 
JL 
KL 
LL 
ML 
NL 
OL 
PL 
QL 
RL 
SL 
TL 
UL 
VL 
HL 
XL 
YL 
ZL 

other Keyboard Characters 

Blank 
Cent Sign 
Period 
Less Than 
Left Parenthesis 
Plus Sign 
Vertical Line 
Am persa nd 
EHclamation Mark 
Dollar Sign 
Asterisk 
Right Parenthesis 
Semi-Colon 
Not 
Minus Sign 
Slash Mc:rk 
Comma 
Percent 
Underline 
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> 
? 

• 
" 
= .. 
o 
1 
2 
3 

• 
5 
6 
7 
8 
9 

Char<:lcter 
Description 

L. C. A 
L. C. B 
L. C. C 
L. C, 0 
L. C. E 
L, C. F 
L. C, G 

L. C. H 
L. C. I 
L. C, J 
L. C. K 
L. C. L 
L.C. M 
L. C. N 
L. C. a 
L. C. P 
L.C. Q 
L. C. R 
L. C, S 
L. C, T 
L. C. U 
L. C. V 
L.C, W 
L. C. X 
L. C. Y 
L.C. Z 

Greater Than 
Question Mark 
Colon 
Pound Sign 
At Sign 
Apostrophe 
Equals Sign 
Quote Marks 

Numeral 0 
Numeral 
Numeral 2 
Numeral 3 
Humeral 4 
Numeral 5 
Humeral 6 
Hunleral 7 
Numeral 8 
Numeral 9 



Char 
Pair 

Character 
Description 

Upper Case Greek 

All 
BII 
CH 
DH 
EH 
fll 
GH 
HH 
IH 
KH 
LH 
MH 
NH 
DH 
PH 
OH 
RH 
SH 
TH 
UH 
WH 
XH 
YH 
ZH 

U. C. Alpha 
U.C. Beta 
U.C. chi 
U.C. Delta 
U.C . Epsilon 
U.C. Phi 
U.C. Gamma 
U.C. Eta 
U.C. Iota 
U.C . Kappa 
U.C. Lambda 
U.C . Mu 
U. C. Nu 
U.C. Omicron 
U. C. pi 
U.C. Theta 
U.C . Rho 
U.C. Sigma 
U.C. Tau 
U.C . Upsi l o n 
U . C. Omeg a 
U. C . Xi 
U.C. Psi 
U.C. zeta 

Subscripts and Superscripts 

OC 
1C 
2C 
~C 

Enter Superscr Mode 
Leave Superscr Mode 
Enter Subscr Mode 
Lea ve Subscr Mode 

Size Changes 

EC Increase Size 
FC Decrease Size 

position Save/Restore 

4C 
5C 
6C 

Save Position- l 
Restore Pos-1 
Save Position-2 

7C Resto r e Pos-2 
BC Save Position-3 
9C Restore Pos-3 
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Pair 

Character 
Description 

Lower Case Greek 

AG 
BG 
CG 
DG 
EG 
fG 
GG 
HG 
IG 
KG 
LG 
MG 
NG 
DG 
PG 
QG 

RG 
SG 
TG 
UG 
WG 
XG 
YG 
ZG 

L.C. Alpha 
L.C. Beta 
L.C. Ch i 
L.C. De lt a 
L.C. Epsil on 
L. C. Phi 
L.C. Gamma 
L. C. Eta 
L. C. Iota 
L.C. Kappa 
L.C. Lambd a 
L.C. Mu 
L. C. Nu 
L.C. Omicron 
L. C. Pi 
L.C. Theta 
L . C. Rho 
L.C. Sigma 
L . C. Tau 
L.C. Upsilon 
L.C. Omega 
L. C. Xi 
L.C. Psi 
L.C. Zeta 

Blanks of Various Widths 

S 
OU 
1 U 
2U 
3U 
4U 
5U 
6U 

1 V 
2V 
3V 
4V 
5V 
6V 

Null 
Backw a rds Blank 
Extra Half Blank 
Half Back Blank 
Extra Third Blank 
Third Back Bla nk 
Extra Sixth Blank 
Sixt h Back Blank 

Half Up 
Hal f Down 
Third Up 
Third Down 
Sixth Up 
Sixth Down 



Char 
Pair 

Character 
Description 

Mathematical Symbols 

IS Integral Sign 
XS Times Sign 
;S Division Sign 
ES Approximately Equal 
PS Partial Derivative 
DS Del 
JS Line Integral 
+S Group Plus 
*s Group Multiply 
QS Proportional to 
SS Plus or Minus 
2S Square Root 
<S Less or Equal 
>S Gr eater or Equal 
=S Not Equal 
OS Infinity 

More Mathematical Symbols 

MX Membership Symbol 
NX Membership Negation 
EX Existential Quant. 
IX Intersection 
AX Universal Quant. 
UX union 
<X Contained in 
>X Contains 
LX Contained in/Equal 
RX Contains/Equal 
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Char 
Pair 

Character 
Description 

Plot Symbo l s 

OP P lot Sym V Cross 
lP Plot Sym D Cross 
2P P lot Sym Diamond 
3P Plot Sym Square 
4P Plot Sym F Diamond 
SP plot Sym F Squa r e 
6p Plot Sym F V Cross 
7P Plot Sym F D Cross 
8P Plot Sym Star 
9P plot Sym octagon 

other Special Symbols 

?S Interbang 
UA Up Arrow 
DA Down Arrow 
LA Left Arrow 
RA Right Arrow 
BA Left/Right Arrow 
GS Dagger 
rs Double Da ~ ger 

LS Left Angle Bracket 
RS Right Angle bracket 
(S Left Bracket 
)S Right Bracket 
AS Left Brace 
ZS Right Brace 
HS New Paragraph 
HS H-Bar 
WS Lambda -Bar 
OS Degrees 
US Underscore 
VS Overscore 
/S Backwards Slash 



tTOPDRAW ... 48 

Abbreviated Calls 
abb reviati on,., 3 
ABEND 80A ". 68 
ACTION 

commands ,., 11 
Akima. Hiroshi .,. 17 
algo rithm, . . 17 
ALIAS, .. 12. 17. 58 

52 

A[.[. , . , 27. 28. 29. 36. 38 
ANGLE.,. 12. 19. 20. 41 
A PL . .. 1 
apostrophes, .. 19 
Arguments of Calls ... 52 
arithmetic". 1 
Arrays .,' 52 
ARP.OW ... 10. 12. 13 
AXIS .. . 10 

labels 28 

Back Door 
BAR 

70 

1 0 
56 

SIZE .. , 
BARCHART 
BARGRAPH '" 
BASE .. , 28. 
BASIC", 27, 
batch 

job ... 62 

1 1 , 
4 0, 

33 

1 2, 
41. 

Beach. Robert, .. 2 
BIN ... 11. 21. 26 
BINS ... 21. 23 
BOTTOM ... 6, 

28. 29, 36, 
BOX ,, ' 12 

12 . 19. 
38, 45 

SIZE ... 10 
Braces .,.11 
Brackets ... 11 
brightness , .. 35 

1 3 
73 

27, 

CalComp ... 2. 31. 39. 62. 
6 4. 67 

calendar ... 7. 41 
CALL 

TDPLOT ... 55 

Index 

TDSET .. . 55 
call ing sequences ... 54. 55 
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Chapter 1 

INTRODUCTION 

TOp Drawer is a program developed at SLAC to display the 
kinds of data that physicists produce. It makes histograms, 
scatter plots, data points with error bars and plot symbols, 
curves passing through data points, and elaborate titles. 
Because of its restricted applicability, Top Drawer can be 
controlled by a relatively simple set of commands, and this 
control is further simplified by the choice of reasonable 
default values for the plot parameters. Despite this empha
sis on simplicity, Top Drawer plots are suitable for presen
tation at conferences and in journals. This represents a 
remarkable step forward in the preparation of data for pub
lication, which is otherwise a tedious and lengthy process . 
Even for preliminary work, turning a list of numbers into a 
graph is so simple that the user is not distracted from the 
analysis itself. 

There is very little facility in Top Drawer for arithmetic 
manipulations. Top Drawer generally assumes that the user 
has his data already, and wants it displayed to best advan
tage. For a function evaluation or data fitting, one should 
use something like APL, Speakeasy, or a statistical analysis 
package, which have more capabilities for calculation, and 
fewer for elaborate and detailed plotting. 

Top Drawer was written by one person who works for a 
research group, and the program is still evolving. All of 
these factors indicate the informal nature of support for 
Top Drawer-- features (and bugs) may be added at any time. 
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1.1 OUTPUT 

Output from Top Drawer 1s of two kinds. The first is 
printed immediatel y on the screen of a graphics terminal, 
such as the Tektronix 4013, or siffiiliar device. (See the 
SET DEVICE command.) The second type is the graphic Qut
put--the plots--which ultimately are drawn on paper, a CRT 
screen, or photographic film by some sort of graphic device. 
The process involved in printing the plots and getting them 
to the user depends on the device that is used. 

connection to the graphic device(s) used for output is 
through the SLAC Unified Graphics system' (U.G.), so output 
can be made on any non-interactive device known to U.G. 
This includes such devices as the Tektronix 4013, the Versa
tec Electrostatic plotter, the Imagen laser printers, or 
other graphics printers. Many of the features of a plot can 
be described by the user, with control cards containing key
words and values. In the absence of specific instructions, 
Top Drawer chooses values based on the given data. A good 
plot can often be made just from the data points, with no 
additional instructions. 

Top Drawer is to be run as a self-contained program, reading 
a data fOie pf TopDrawer commands. At SLAC, the device may 
be specified in a list of parameters, and passed on to the 
main program by a REXX EXEC. Otherwise, the " SET DEVICE com
mand should be used as one of the first cards. 

1) Robert Beach, 
FORTRAN 77, CGTM No. 

1.2 INPUT 

The SLAC unified Graphics System 
203 (August 1981). 

for 

Input for Top Drawer is a data file which is normally pre
~ared using a text-editing system such as XEDIT. This file 
~s a sequence of commands, one or more per record, which 
describe the plots to be made. The commands consist of key
words, which are English or technical words, and values. 
The command language is limited, and the syntax is not Eng
lish, so it is not generall y possible to generate a correct 
Top Drawer command from an English description of the 
desired result. However, it is often possible to infer the 
effect of a given Top Drawer command on the plot to be made, 
which makes input listings easy to read. 
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1.2.1 Input Formats 

Data and commands are read from the input file, Fortran unit 
5 . Input is free-field. Field separators are $ * / , -
and blank. Input values may be given in integer, decimal, 
or exponential notation. (As a general rule, any Fortran 
output, with I, F, E, or D format, is a legal input value 
for Top Drawer.) 

Keywords are recognized by comparing the input string to a 
list of acceptable words. Keywords may be abbreviated to 
as few characters as will match one and only one word in the 
list, to a minimum of two characters. (Of course, one
character keywords, such as 'X', are matched by one charac
ter.) Top Drawer reads commands from left to right, so 
parameters follow the keyword they modify. Independant key
words may come in any order in the command, but in the case 
of conflicting keywords, the rightmost is used since it is 
the last one scanned . 

Comments on input cards may be enclosed in parentheses (). 
All enclosed characters are ignored. Comment fields are not 
continued to the next line, whether or not they are explic
itly terminated. 

A semicolon (;) ends the current command. In this way, mul
tiple commands and/or data points may be entered in a single 
record. 
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1.3 ABOUT THIS NOTE 

This note 1s intended as a reference manual rather than an 
introduction. If you are just starting to use Top Drawer 
stop reading this and get "Introduction to Top Drawer"", 
which will show you some of the things you can do, and get 
you started.... The information in this note is intended 
for "random access" reading, rather than sequential. Right 
now, put a paper clip or a piece of Scotch tape on the 
"Anatomy of a Plot U section, and look at that picture for a 
while. You will want to refer to it while you read about 
the various commands. 

Read the rest of this chapter lightly . The information in 
it is technical, and it refers to commands and parameters 
which haven't been explained. Later I when a command 
description refers to the DATA coordinate system or a 
device-generated character string, you will want to know 
where to find an explanation. 

The other chapters should be read in "browse" mode. Look at 
the lists of commands, pick keywords which sound as if they 
might produce an effect that you could use, and read the 
description of that command. 

Some of the material in this note is specific to SLAC VM 
under CMS. Top Drawer now lives in several different envi
ronments, with different operating systems and graphic 
devices, and the details of getting a picture will be dif
ferent in each situation. If Top Drawer has been installed 
for general use, there should be another note describing the 
local conventions. If you are using it on an informal ("at 
your own risk") basis, remember that Top Drawer is a Fortran 
program, and uses standard Fortran conventions and the 
graphics drivers that are indigenous to your system. 

~) Roger B. Chaffee, Introduction to Top Drawer, CGTM No. 
189 (August 1977). 
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1. 4 THE ANATOMY OF ~ PLOT 

The figure shows some of the features of a Top Drawer plot, 
and indicates the commands which control them. 

TOP Title 
~ SET WINDOW' X FROM 2.6 TO 11.7 ... 

1 1 
6 

5 +~ + + 

Big Ticks .. 
"0 4 + + + + 
i::'"' ~ Small Ticks 

'" 0", • "'0 -~ 3 
+++ 

+ + :U: ;::: .... § .... ~ Point with Error Bara 
~g 2 + + + + 

~~ Plol Symbol IP i ...... ~olnl w1.lh No Error Bars 

"'"' "'''' I + )( + + + 

! ! 0 

" /" SET GRID SYMBOL OP 

pO 2 3 4 5 
BOnDy Title 

SET llllUTS X FROM 0 TO 5 ... 
Labels Outline 

I 2 3 • 5 6 7 6 9 10 11 

Edge of Paper (From SET SIZE 13 BY 10) 
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1.5 COORDINATE SYSTEMS 

There are two coordinate systems used by Top Drawer. The 
first is called the 'TEXT ' system, . because it is normally 
used for giving the positions of titles. The second is the 
'DATA ' system, which is the coordinate system in which the 
data points are normally plotted. 

1. 5.1 The TEXT Coordinate System 

The TEXT system measures the positions of points on the 
screen or paper, in some units such as inches or centime
ters . It is specified by the graphic device in use and by 
the SET SIZE command. The point (x,y) - (0,0) is at the 
bottom left of the screen or paper. (See the description of 
the SET SIZE command for details about units.) Any command 
which generates graphic output forces the TEXT coordinate 
system to be defined, with the default device (Imagen 8-300 
at SLAC) and/or size (10 by 7.5 inches) if they haven't been 
set explicitly. The TEXT coordinate system is redefined by 
a SET DEVICE or SET SIZE command, but this requires the 
start of a new picture. It is not possible to 'undefine' 
it. 

1.5.2 The Window 

Data plotting is done in a rectan.gular area (the 'window') 
which is normally within the limits of the screen or paper. 
The position of the window in the TEXT coordinate system is 
set by the SET WINDOW command. The window position must be 
defined when the DATA coordinate system is defined, or when 
a title is made with a position relative to the window (TOP, 
BOTTOM, LEFT, or RIGHT). The default window position leaves 
a 10% border on the top and right, and a 20% border on the 
bottom and left. Axis labels and titles are put outside the 
window. 
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1. 5.3 The DATA Coordinate System 

The DATA system maps points to be plotted into the window 
area. The mapping does not have ~o be 11near--logarithmic 
scales are part of the system, as well as linear and calen
dar scales, and others could be defined by the user . Param
eters for the DATA system are set by the SET LIMITS and SET 
SCALE commands or implicitly by the data points known to Top 
Drawer at the time the DATA system becomes defined. 

Plotting points or titles in the DATA mode, or putting on 
labelled axes, forces the DATA system to be defined. It 
becomes undefined when new data points are read in, and a 
NEW FRAME, SET DEVICE, or SET WINDOW command is given. New 
data points alone! or the change in picture, are not suffi
cient, and the old system is retained. The DATA system and 
the window become undefined when the TEXT system is rede
fined. 

1.6 PLOTTING TEXT 

1.6.1 Character Size 

Text is specified by the TITLE command, and other symbol 
plotting is done for axis labels and plot syIDbo1s . For each 
of these, one of the parameters used is the SIZE. The con
vention used in Top Drawer is that character size is speci
fied in tenths of an inch. For instance, for SIZE- 2 the 
spacing between characters is nominally 0.2 inches. (Note 
that character size can be a decimal fraction as well as an 
integer. SIZE- 2.5 is halfway between SIZE=2 and SIZE=3.) 

This nominal value is affected by several factors. First, 
an overall reduction of the plot changes the character 
sizes. This is controlled by the SET SIZE command. 

Second, for the more elaborate DUPLEX character set, the 
character spacing is adjusted according to the width of the 
particular characters used . For instance, the letter 'm' 
takes about twice as much space as the letter lit . This 
makes it difficult to achieve an exact length or fill a par
ticular space with a string, but the pleasing appearance is 
generally a more important factor. 

Third, when "device-generated" characters (see below) are 
used, the character spacing may be somewhat different from 
the given value, but not different enough to require "vec
tor" characters. 
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1. 6. 2 Device-Generated and Vector Characters 

Some graphic devices, such as the interactive terminals, can 
make a single character as a unit, rather than drawing each 
character as a sequence of lines. . Characters produced by 
the graphic device as a single unit are known in this 
writeup as "device- generated" characters, and are made by 
the device's "character generator". Characters which are 
drawn as a sequence of lines (or "vectors"), each individu
ally calculated in the main computer program rather than in 
the graphic device, are called IIvector" characters. 

Device-generated characters are better for some applications 
than vector characters, because they take much less time to 
draw. In order to allow device-generated characters on a 
device which supports them, but to produce the text in any 
case, the following convention is used: if the size speci
fied for a title or label is negative, and if the device in 
use has a character generator which can match the given 
angle and magnitude of the size reasonably closely, then the 
character generator is used. otherwise, vector characters 
will be drawn. Thus, under default conditions, SET TITLE 
SIZE -2 will allow the character generator on the Tektronix 
4013 terminals, but SET TITLE SIZE 2 will require vector 
characters. The Gencom terminals use pica spacing, with 
ten characters to the inch, and the corresponding SIZE is 
-1.0. 

Some character strings can be produced only by vector char
acters. Examples are mathematical formulae and Greek char
acters, which do not exist in the character generators of 
the graphic devices used by Top Drawer. An inelegant solu
tion to this problem has been implemented: character strings 
which contain a CASE parameter are in all cases produced as 
vector characters. 
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1.7 DEFAULT VALUES 

There are four different levels of permanence for each Top 
Drawer parameter which can be set or changed by a SET com
mand. Some values can be changed ·only by an explicit com
mand, others revert instantly to the default, and most are 
treated in an intermediate fashion. The four levels are: 

Levell parameters are never reset by Top Drawer, but are 
changed only by an explicit command. This group contains 
the DEVICE and the SIZE values associated with it. It also 
includes the parameters associated with the input and out
put, which are the FILE units, the CARD LENGTH, and the 
FORMAT. It contains the FONT, which is expensive to change. 
And finally, it contains the MODE values. 

Level 2 parameters are set to the default value by the com
mands NEW FRAME (or NEW PLOT) and SET DEVICE, which clear 
the screen or advance to a clean plotting surface. Most 
parameters belong to this group. 

Level 3 parameters define the DATA coordinate system, and 
are given by the SET LIMITS and SET SCALE commands. With 
one exception, all these parameters are reset by a NEW FRAME 
or SET DEVICE command, and the parameters for a single coor
dinate are reset by a SET WINDOW command for that coordi
nate. The exception is that if new points are not read in 
to the Top Drawer data storage, the old limit and scale 
parameters are retained even across a SET DEVICE, SET 
WINDOW, and NEW FRAME command. (Of course, they may be 
reset explicitly.) 

Level 4 parameters are set only during the current command. 
The values are not retained. This group includes all param
eters which are set in an action command, such as the tex
ture of a JOIN or the size of a TITLE. There is generally a 
corresponding SET command (e.g. SET TEXTURE or SET TITLE 
SIZE) which produces a level 2 change in the same parameter. 
SET GRID also gives level 4 parameters, since the grid is 
made only on the current plot. 
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The following table gives some of the Top Drawer parameters. 

Level Command 

2 SET ARROW 
SIZE 
FLARE 

2 SET AXIS 
2 SET BAR SIZE 
2 SET BOX SIZE 
1 SET CARD LENGTH 
2 SET COLOR 
1 SET DEVICE 
2 SET DIAMOND SIZE 
2 SET ELLIPSE SIZE 
1 SET FILE 

INPUT 
OUTPUT 

1 SET FONT 
1 SET FORMAT 
4 SET GRID 
2 SET INTENSITY 
2 SET LABEL 

LEFT I BOTTOM 
TOP I RIGHT 

3 SET LIMITS 
1 SET MODE 

2 SET ORDER 
2 SET OUTLINE 
3 SET SCALE 
1 SET SIZE 

REDUCE 
2 SET SYMBOL 
2 SET TEXTURE 
2 SET TICKS 
2 SET TITLE SIZE 
2 SET WINDOW 
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Default Value 

2 
0.5 
ON 
0.1 
1 1 
72 
Black 
4013 Interactive 
1 1 
1 1 

5 
6 
Extended 
(SOA1) 
OFF 
2 

ON 
OFF 
Depend on data 
Novector l 
Echo 20 I NOdebug 
X Y DX DY SYMBOL 
ON 
Linear 6 -5 Base 10 
13 BY 10 UNITS 1 
Depends on Device 
Blank (plotted as dots) 
Solid 
ON 
-2 
In 20% from screen edge 
on bottom and leftl 10% 
on top and right. 



1 . 8 COMMANDS 

There are four types of commands: DATA, ACTION, SET, and 
CONTROL. 

DATA commands give points to be entered into Top Drawer 
storage, or they specify operations to be performed on 
the stored data. The basic DATA command is the data 
point, which can give coordinate values, error-bar val
ues, and a symbol. Other DATA commands are SMOOTH, 
which replaces the stored data values by new values 
which make a smoother curve, and BIN, which replaces 
the stored data values by a summary of their distribu
tion. 

ACTION commands produce some kind of graphic output. The 
ACTION commands are PLOT, HISTOGRAM, JOIN, BARGRAPH, 
TITLE, and NEW FRAME. 

SET commands describe the output which is to be 
setting or changing parameters . They do not 
cause output. 

made, by 
themselves 

The notation used in command description is taken from the 
Xedit manual. Briefly, n I n means nOR n and separates 
alternatives. Brackets [] enclose optional material. 
Braces [} enclose one or more options, one of which 
must be specified. An underscore indicates a default 
option, which need not be given explicitly. Upper 
case text must be used as specified. Lower case indi
cates text, characters, or values to be given by the 
user. 
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Chapter 2 

ACTION COMMANDS 

List of Action Commands 

ARROW FROM xxx yyy 
TO xxx yyy 
[SIZE xxx] 

[DATA] [LESS ddd] 
[DATA] [LESS ddd] 
[[FLAIR I FLARE} fff] 

BARGRAPH [POINTS nl [TO] n2] 
[SOLID I DCTS I DASHES IDCTDASH I PATTERNED] 

BOX xxx yyy [DATA] [SIZE dx [dy]] 

CIRCLE xxx yyy [DATA] [SIZE dx [dy]] (Same as ELLIPSE.) 

DIAMOND xxx yyy [DATA] [SIZE dx [dy]] 

ELLIPSE xxx yyy [DATA] [SIZE dx [dy]] 

HISTOGRAM [POINTS nl [TO] n2] 
[SOLID IDCTS I DASHES I DCTDASH I PATTERNED] 

JOIN [level] [SPLINEiGENERALl [TEXT] 
[SOLIDIDCTS IDASHES DCTDASH PATTERNEDIFUNNY] 

[POINTS nl [TO] n2] 
makes a curve passing through given points . 

NEW FRAME [[ALIAS- ]' alias' ] starts a ne w page . 

PLOT [POINTS nl [TO] n2] 
plots given points I with error bars and symbol . 

PLOT (AXIS IAXES) plots the axes l but no points. 

TITLE [TOplBOTTOM IRIGHTILEFTI 
xxx yyy [DATA I XOATAI YDATA] [CENTER] [LINES-n]] 
[SIZE n] [ANGLE x] [SPACES n] [INDEX n] 'text' 

CASE 'text' 
MORE 'text' 

writes text on plot. The CASE card or parameter 
is optional. It calls for fancy characters . 
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2.1 ARROW 

ARROW FROM xxx yyy 
TO xxx yyy 
[SIZE xxx) 

[DATA) [LESS ddd) 
[DATA) fLESS ddd) 
[[FLAIR FLARE} fff} 

Draw an arrow from one poin~ to another. The coordinate 
point (xxx,yyy) is 10 the TEXT coordinate system 
unless the DATA keyword 1s specified, in which case the 
DATA coordinate system is used. 

If the LESS parameter is used, the result is an arrow which 
goes toward or away from the indicated point, but does 
not extend all the way to the point. The distance 
ddd between the arrow and the point is measured in 
units in the TEXT coordinate system, whether or not the 
DATA system is used to specify the point (xxx,y¥y). 
(This parameter is useful for drawing an arrow from 
the first character of a title , or for pointing at 
some plot feature, without obliterating the character 
or feature.) 

The SIZE parameter gives the length of the arrowhead- -that 
is, the altitude of the isosceles triangle--measured 
in tenths of an inch. FLARE gives the ratio of the 
base to the altitude, which is the "fatness". The 
default values are set by the SET ARROW command. 

Examples: 

ARROW FROM 3 5 TO 3.5 5 (A horiz. arrow 1/2 unit long) 
ARROW TO 3.5 5 FROM 195 8.3E5 DATA 
ARROW FROM 1 1 LESS .3 TO 17.8 190 DATA LESS .2 

2.2 BARGRAPH 

BARGRAPH [POINTS n1 [TO] n2} 
[SOLIDIDOTSIDASHES DOTDASHlpATTERNED} 

Make a simple bargraph. Bars are centered on the given x
values, with heights given by the y-values. Half
widths can be given by the dx-values, or Top 
Drawer will choose an appropriate value. The dy values 
are not used. 

The SOLID, etc., 
to be drawn. 
cormnand. ) 

keyword specifies the texture of the lines 
(See the description of the SET TEXTURE 
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The POINT range refers to the data points by the order in 
which they were entered into the Top Drawer data 
arrays . If one is given, only the given points will be 
used in the graph . However, all the points that Top 
Drawer knows about will be used to determine the plot 
limits, if that is required. 

Example: 

BARGRAPH POINTS 11 TO 50 

2.3 BOX 

BOX xxx yyy [DATA] [SIZE dx [dy]] 

Draw a rectangle, with sides parallel to the plot axes and 
center at the given point . 'DATA ' signifies that 
(xxx,yyy) is in the DATA coordinate system. Other
wise, it is taken in the TEXT system. 

The size values are for the width (dx) and height (dy) of 
the rectangle. If the height is not given, the 
width is used and the rectangle becomes a square. If 
size values are not specified at all, the values from 
the SET BOX SIZE command are used. 

2.4 CIRCLE 

CIRCLE xxx yyy [DATA] [SIZE dx [dy]] 

CIRCLE is another word for ELLIPSE (q.v.). 

2.5 DIAMOND 

DIAMOND xxx yyy [DATA] [SIZE dx [dy]] 

Draw a diamond, with axes parallel to the plot axes and cen
ter at the given point. 'DATA' signifies that 
(xxx,yyy) is in the DATA coordinate system. Other
wise, it is taken in the TEXT system. 

The size values are for the width (dx) 
the diamond. If the height is 
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width is used and the diamond becomes a square, rotated 
at 45 to the plot axes. If size values are not speci
fied at all, the values from the SET DIAMOND SIZE com
mand are used. 

2.6 ELLIPSE 

ELLIPSE xxx yyy [DATA) [SIZE dx [dy)) 

Draw an ellipse, 
center at 
(xxx,yyy) 
wise, it is 

with axes parallel to the plot axes and 
the given point. 'DATAl signifies that 
is in the DATA coordinate system. Other
taken in the TEXT system. 

The size values are for the width (dx) and height (dy) of 
the ellipse. If the height is not given, the width 
is used and the ellipse becomes a circle. If size val
ues are not specified at all, the values from the 
SET ELLIPSE SIZE command are used. 

2.7 HISTOGRAM 

HISTOGRAM [POINTS nl [TO) n2) 
[SOLID I DOTS I DASHES I DOTDASH I PATTERNED) 

Top Drawer makes simple histograms from data points. Bin 
edges are put halfway between the ends of the adjacent 
error bars, or halfway between the points if there 
are no error bars. 

The SOLID, etc., 
to be drawn. 
command. ) 

keyword specifies the texture of the lines 
(See the description of the SET TEXTURE 

The POINT range refers to the data points by the order in 
which they were entered into the Top Drawer data 
arrays. If one is given, only the given points will be 
used in the graph. However, all the points that Top 
Drawer knows about will be used to determine the plot 
limits, if that is required. 

Example: 

HISTOGRAM POINTS 11 TO 50 
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2.6 JOIN 

JOIN [level) [(SPLINEI GENERAL) 
[POINTS nl fTO} n21 [TEXT} 
(SOLID I DOTS DASHES DOTDASH I·PATTERNED I FUNNY) 

Draw a line from point to point. Error bars and symbols 
are not used. If 'level' 1s specified, it is the 
number of straight line segments which will be used in 
connecting adjacent points. If 'level' is not speci
fied, Top Drawer chooses an appropriate value, depend
ing on the number of points. 

The GENERAL curve is calculated using an algorithm which 
allows multiple-valued functions and repeated points. 

SPLINE invokes a natural cubic spline fit to the given 
points. (For the SPLINE fit, there is a maximum number 
of points, and either the x- or y-values must be 
strictly increasing. Top Drawer checks these condi
tions, and uses the GENERAL fit if they are violated.) 

TEXT instructs Top Drawer to use the TEXT coordinate system. 
No plot axes are made. (otherwise, the DATA system is 
used, and axes are drawn if needed.) 

The POINT range refers to the data points by the order in 
which they were entered into the Top Drawer data 
arrays. If one is given, only the given points will be 
used in the graph. However, all the points that Top 
Drawer knows about will be used to determine the plot 
limits, if that is required. 

The SOLID I DOTS I DASHES I DOTDASH I FUNNY keyword specifies the 
texture of the lines to be drawn. FUNNY gives 
dots at odd intervals, determined by the level parame
ter and the joining algorithm. 

(JOIN draws only the 
or error bars. 
PLOT as well. ) 

Examples: 

JOIN 

curve or line segments, 
For symbol and error 

not the symbol 
bars, you must 

JOIN I DASHES (Joins with dashed straight lines) 
JOIN POINTS 1 TO 200 DOTS 
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2.8.1 The 

The algorithm used for the GENERAL curve is an adaptation of 
ACM algorithm #433, by Hiroshi .Akima (C.A . C.M. 15, 10 
pp 914-918 (Oct 72).), with control near cusps and dis
continuities suggested by J.R. Manning (Computer Jour
nal 171 2 P 181), and extended by some unpublished work 
of Roger Chaffee and Anthony Lawton . It is unique to 
Top Drawer. 

2 . 9 NEW FRAME 

NEW FRAME [[ALIAS-] 'alias'] 

Start a completely new picture. 
ted before going on. 

Untreated points are PLOT-

with the U.G. graphics package, 05/370, and some graphic 
devices, e.g . 4013 and GENCOM, output is a PDS, and 
each member is one plot. In this case, member names 
are PICTODl, PICT002, etc., but they may be given an 
alias. The given alias names the following plot, not 
the previous one. 

Example s: 

NEW FRAME 
NEW FRAME ALIAS 'TRANSFER' 

2.10 PLOT 

PLOT [POINTS nl [TO] n2] 

Plot the current points, with the given error bars and sym
bols. This command sets limits if not already set. 
If the current points have not been processed (i.e. by 
a PLOT, JOIN, or HIST command), PLOT is performed 
automatically at the end of input, or before a NEW 
FRAME or SET WINDOW command. 

The POINT range refers to the data points by the order in 
which they were entered into the TOp Drawer data 
arrays. If one is given, only the given points will be 
used in the graph. However, all the points that Top 
Drawer knows about will be used to determine the plot 
limits, if that is required. 
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Examples: 

PLOT 
PLOT POINTS 20 TO 50 

2.11 PLOT AXES 

PLOT [AXIS[AXES] 

PLOT AXES plots the axes, using all the current parameters, 
but does not plot points. The points in point 
storage will be used if it is necessary to set limits. 
Axes will be plotted even if they have been plotted 
before. 

The axes are plotted automatically at the first PLOT, HIST, 
or JOIN command, so PLOT AXES is not normally needed. 
It is useful for special effects such as making two 
different x-axes for the same plot, as in the following 
commands: 

SET AXES ON RIGHT OFF 
SET LIMITS Y 0 TO 100 
PLOT AXES 
SET AXES OFF RIGHT ON 
SET LIMITS Y 0 TO 500 
PLOT AXES 

The two forms, with AXIS and AXES, exist only for con
venience. They are equivalent . 

Example: 

PLOT AXES 

2 . 12 TITLE, CASE, AND MORE 

TITLE [TOP [BOTTOM[RIGHT[LEFT[ 
xxx yyy [DATA [XOATA[YDATA] [CENTER] [LINES- n]] 

[SIZE n] [ANGLE x] [SPACES n] [INDEX n] 'text' 

[CASE 'case text'] 

[MORE 'more text'] 
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IItext ll will be written on the plot. It must be enclosed 
in apostrophes or quotes. The title size and 
orientation, and the position of the first charac
ter are set by the other parameters on the card. If 
the text delimiter (II or' ) appears in the text as 
well, it must be doubled. Thus, 'This Exp' 't' is 
equivalent to "This Exp't". 

If DATA is not specified, (xxx,yyy) are measured in the TEXT 
coordinate system. (See "Coordinate Systems ll

.) 'TOP', 
'BOTTOM', 'RIGHT', or 'LEFT', may be used instead, to 
indicate a position relative to the current "window". 
The picture in the section called "Anatomy of a Plot" 
may help to explain these terms. If no position is 
given, the text will be placed below the most recent 
title line. INDEX- n gives the line spacing in this 
case, in multiples of the character spacing. The 
default is INDEX- 2. 

If DATA is specified, (xxx,yyy) are in the coordinate 
system of the data points, as set by the most recent 
SET LIMITS command or operation with the data points. 

If CENTER is not specified, the given (x,y) position is for 
the center of the first character of the string 
to be plotted. If CENTER is specified, Top Drawer will 
attempt to place the first character of the string 
so that the middle of the entire string is at the 
given position. This may not work right, because of 
the variable character spacing which is used for esth
etic reasons, or because the string contains control or 
positioning characters which affect the physical 
length. In this case, SPACES- n can be used to tell TOp 
Drawer the width of the title, in character widths as 
given by the SIZE parameter. TOP, BOTTOM, RIGHT, and 
LEFT titles are always centered. 

LINES n moves the starting position of the line "Upll n 
spaces. Thus, TITLE TOP LINES 3 'text' would put the 
given text in the right place for a three-line title 
above the plot. (Unless the window were set lower than 
normal, it would also put it off the top of the paper 
in this case.) 

SIZE n gives the approximate spacing between the letters, in 
tenths of an inch. (See "Text Plotting" for a further 
explanation of character string sizes.) 

ANGLE x is in degrees, 
x-axis. 

measured counter-clockwise from the 

CASE 'case text' is optional and may appear on the same card 
or the following card. It modifies the TITLE text 
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that it follows. It must correspond, character for 
character, to 'text' in the preceeding card. Each 
pair of characters, the first from the TITLE card and 
the second from the CASE card,. makes a character pair 
which will be interpreted according to the U.G. 
extended- character-set specifications, described in 
the U.G. writeup (CGTM No. 170) and briefly listed in 
Appendix A. 

For example, 

TITLE BOTTOM 
CASE 

'EOIPl- -l ' 
'LCLGC 

would produce the x-axis title "e to the i pi equals minus 
1", since L as second character of a pair produces 
lower case Roman letters, G produces lower case Greek, 
and OC and IC are the control characters specifying, 
respectively, "enter superscript mode" and "leave 
superscript mode". 

The MORE command may follow a TITLE command or a TITLE-CASE 
pair. The 'more text' is used as a continuation of 
the text from the TITLE command. MORE text may be mod
ified by CASE text in the same or the next input 
line. More MORE commands may follow, to give up to 
160 characters or character pairs for the entire TITLE 
string. 

For more examples, see "Introduction to Top Drawer", CGTM 
No. 189. 
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Chapter 3 

DATA COMMANDS 

3.1 LIST OF DATA COMMANDS 

Data points : a data point command has only values, 
and no keyword. See the SET ORDER command 
for an explanation of parameter position. 

BIN [BINS- n] [FROM xmin] [TO xmax] [BY dx) 

SMOOTH (Xly) [LEVEL n) [POINTS nl (TO) n2) 

(XlyIDXIDY) [(BINSlpOINTS)[nl [TO) n21n2)) 
[FROM xxx) [TO xxx) [BY xxx) 

3.2 DATA POINTS 

The basic DATA command is the data point, which 
coordinate values, error-bar values, and 
This "command" gives points to be entered 
Drawer storage. 

can give 
a symbol. 
into Top 

The SET ORDER command specifies the order and meaning of 
values that appear on a data card. Each value is 
a number or a symbol. Values are separated by blanks 
or some other separator, as explained in the section on 
Input Formats. 

Examples: 

10 3 50 10 OP 
10 1.2 5.e-9 '$ ' 23 

1 
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3.3 BIN 

BIN [BINS- n) [FROM xmin) [TO xmax) [BY dx) 

The data points are replaced by a new set which give the 
frequency distribution of the old points. (The origi
nal values are destroyed.) To do this, an array of 
"bins" is made with width and centers as given in 
the command. If no parameters are given in the com
mand, a bin is centered on each of the small ticks on 
the x-axis, as given by the SET SCALE command or the 
default scaling. Only linear scaling is allowed. 

As the points are "binned", each old point has a weight 
~iven by the y-value for that point. (If the y-value 
15 zero, or none was given, then 1.0 is used.) A bin 
is determined for each point, according to its x-value, 
and the weight for the point is added to the contents 
of the bin. (If the x-error for the point is non
zero, then the point is taken as a normal distribution 
centered at the x-value, with a standard deviation 
given by the x-error.) (The y-errors of the old points 
are not used . ) 

The BIN command is usually followed by a HISTOGRAM command. 

3.4 SMOOTH 

SMOOTH [Xly) [LEVEL n) [POINTS nl [TO) n2) 

Replace the y-values specified by new values which give a 
smoother curve. The values are smoothed according 
to a non- linear algorithm which supposes that the 
given values are from a histogram of equally spaced 
bins. It is relatively insensitive to fluctuations in 
individual points. (The original values are 
destroyed. ) 

LEVEL n refers, approximately, to the number of points on 
each side of the bin in question which will be used in 
setting the value for that bin. 

POINTS nl TO n2 specifies the points, of those currently 
present in the Top Drawer point storage, which 
will be treated. (Remember that point storage is 
restarted with point 1 after each PLOT, JOIN, or HIST 
command.) 
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Examples: 

SMOOTH 
SMOOTH LEVEL 3 
SMOOTH Y POINTS 1 TO 100 LEVEL 5 

3.4.1 The Smoothing Algorithm 

The algorithm used for the SMOOTH command was developed by 
John W. Tukey and Alberto Tubillo at SLAC. It repeat
edly transforms the points and the residuals, using 
running medians, running means, quadratic interpola
tion, and hanning . Similar smoothing algorithms are 
described in Tukey's book Exploratory Data Analysis, 
although this particular combination of means, etc., is 
not in the book, and may be unique to Top Drawer. 

3.5 ~ BINS/POINTS 

Put 

[X I Y I OX tOY } [[BINS I POINTS} [n1 [TO} n2 t n2}} 
[FROM xxx] [TO xxx] [BY xxx] 

a linear sequence 
or error arrays. 
the base axis of a 
errors. 

of values into one of the data point 
It is particularly useful for doing 
histogram, or installing constant 

POINTS means that the values are to be generated as defined. 
BINS gives values at the centers of bins whose edges 
are specified by the command. For instance, 

X POINTS FROM 0 TO 10 BY 1 

gives 11 values: 0,1,2, ... ,10. 

X BINS FROM 0 TO 10 BY 1 

gives 10 
assumed 

values : 0.5,1.5,2.5, ... ,9.5 . 
if neither is specified. 

POINTS is 

n1 and n2 define the indices in the 
If not given, nl is taken as 1. 

X BINS-10 FROM 0 TO 20 

Top Drawer data array. 
Thus, 

gives 10 values: 1,3,5, . .. ,19. 

If there is insufficient information to make the array, e.g. 
if only FROM and TO are given, the current number of 
data points is used for n2. 
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Example: 

SET ORDER Yi 10; 6; 3; 8; 12; 14· . , 
X BINS FROM 0 BY 2; HIST 

is equivalent to 

SET ORDER X Y 
1 10 ; 3 6 ; 5 3 7 8 9 12 ; 11 14 ; HIST 
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Chapter 4 

CONTROL COMMANDS 

Examples of Control Commands 

DUMP [FLAGS] is a debugging aid 

END (This command is not required.) 

LIST [POINTS [FROM] n1 [TO] n2] 
lists values currently in T.D. data buffers. 

PAUSE is a debugging aid for interactive Top Drawer 

RETURN [n] 
returns to calling program 

(see 'Calling from Fortran') 

TIME prints information about computing time. 

4.1 DUMP 

DUMP [FLAGS] 

This is a debugging 
mon blocks, 
dumped. 

command, not for general use. 
or only the flag settings, 
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4.2 

END 

Stop reading input cards. This command is not required. 
TOp Drawer normally stops processing at the end of the 
input. 

4.3 LIST 

LIST 

LIST [POINTS [FROM] nl [TO] n2] 

causes Top 
output of 
This would 
mand which 

Drawer to make a list 
the data currently 

be useful after a BIN, 
changed the values. 

in the line-printer 
in the data buffer . 

SMOOTH, or other com-

The POINTS parameters allow a partial listing. 
refer to the order of the points. 

n1 and n2 
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Chapter 5 

SET COMMANDS 

List of SET Commands 

SET ARROW [SIZE xxx] [[FLAIR I FLARE] fff] 

SET [AXISIAXES) 
[[ALLI TOP I BOTTOMIRIGHTILEFT) [ONIOFF)] 

controls presence/absence of axes. 

SET BAR [SIZE] xxx sets size of ends of error bars 

SET BOX [SIZE xxx [yy]] 

SET CARD [LENGTH] length sets length of input cards. 

SET CIRCLE [SIZE xxx [yy]] (Same as SET ELLIPSE.) 

SET COLOR 
[WHITE I RED I GREEN I BLUE I YELLCW I MAGENTA I CYAN I BLACK] 

SET DEVICE [device keyword] ['string'] [SIDEWAYS] 
[DDNAME-ddname] 
[INTERNAL I EXTERNAL] 
[PDS I SE9UENTIAL I INTERACTIVE] 
[FANFOLD I CONTINUOUS] 

chooses output device . (4013, Imagen, ... ) 

SET DIAMOND [SIZE xxx [yy]] 

SET ELLIPSE [SIZE xxx [yy]] (Same as SET CIRCLE.) 

SET FONT {BASIC I EXTENDED I DUPLEX] 
chooses U.G. character set. 

SET FORMAT 'format' 
format for TDMAIN card reader (usually 'BOAl'). 

SET GRID{{OFFIHORIZONTALIVERTICALloNI 
SYMBOL {x] {SIZE n]l 
specifies grid marks to overlay the plot. 

SET INTENSITY level 
sets line width or intensity for some devices. 
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SET LABELS [SIZE- n] 
[{ALLI TOP I BOTTOM I RIGHT I LEFT] {ONIOFF]] 

controls numeric labels along axes. 

SET LIMITS [X [FROM] xxx [TO] Xxx] 
[Y [FROM] yyy [TO] yyy] 

[XMIN xxx] [XMAX xxx] [YMIN yyy] [YMAX yyy] 
sets limits for each plot axis. 

SET MODE [VECTORINOVECTOR] [ECHO [n] I NOECHO] 
[TRACE I NOTRACE] 

SET 

SET 

SET 

SET 

SET 

SET 

SET 

sets misc. flags. 

ORDER [X [fctr]] [Y [fctr]] [DxIRX [fctr]] 
[DyIRY [fctr]] [SYMBOL] [DUMMY] 

determines interpretation of input data cards. 

OUTLINE 
[{ALLI TOP I BOTTOMIRIGHTILEFT] {ONIOFF]] 

controls presence/absence of plot outine. 

SCALE {X I Y} [nl [n2]1 [BASE n] 
[LINEAR LOGARITHMIC MONTHS I YEARS I USER nl 

NORMAL [MEAN x] [DEVIATION s} ] 
sets scaling, number of labels, and ticks 

SIZE xxx [BY} yyy [UNITS- units} [REDUCE- reduce] 
defines active area of paper or screen. 

SYMBOL [x] [SIZE n] 
sets symbol used for plot character . 

TEXTURE 
[SOLID I DOTS I DASHES I DOTDASH I PATTERNED] 
sets line texture for all lines to be drawn 

TICKS [SIZE n] 
[{ALLITOP I BOTTOM I RIGHT I LEFT} {ONIOFF}} 

controls tick marks on axes. 

SET TITLE [SIZE n] sets size for titles 

SET WINDOW [X xxx [TO] xxx] [Y yyy [TO] yyy] 
SET WINDOW [X nl OF n2} [Y nl OF n2] 

defines position of outline of current graph . 
(Labels are outside this window. Titles and other 
graphs may be made inside or outside . ) 
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5.1 SET ARROW 

SET ARROW [SIZE xxx] [(FLAIRIFLARE] fff] 

Set the size and shape 
ARROW command. 
FLARE is 0.5. 

Examples: 

of the arrowhead drawn by the 
The default SIZE is 2. The default 

SET ARROW FLARE 1 (wide arrowhead) 
SET ARROW SIZE 1 FLARE O.B 

5.2 SET AXES 

SET (AXISIAXES) 
[(ALLI TOP I BOTTOM I RIGHT I LEFT) (ONIOFF)] 

Controls the presence or absence of each axis, which con
sists of the outline, ticks, and labels. The axes 
are drawn at the first HIST, JOIN, PLOT, or PLOT AXES 
command, using the axis parameters in effect at the 
time. 

OFF prevents drawing the outline, labels, and tiCKS. ON 
allows all three: the outline, ticks and labels 
mayor may not be drawn I depending on the SET 
OUTLINE, SET TICKS and SET LABELS commands . (The book
keeping for SET AXES and for these latter three 
commands is kept separately by TOp Drawer. Both the 
axis and the individual element must be ON for the ele
ment to be drawn, but changing one does not affect 
the state of the other.) 

The two forms, SET AXIS and SET AXES, exist only for con
venience. They are equivalent. 

Examples: 

SET AXES ALL OFF (no axes) 
SET AXES ALL OFF BOTTOM ON (bottom only) 
SET AXES TOP OFF RIGHT OFF (left and bottom unaffected) 
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5.3 SET BAR 

SET BAR [SIZE] xxx 

Set the size of the lines on the ends of the error bars. As 
in the SET TICK SIZE command I the default value is 
0.1, and the unit 1s inches. 

Example: 

SET BAR SIZE 0 (Just a line for the error bar, with no 
cross bars at the ends of it.) 

5.4 SET BOX 

SET BOX [SIZE dx [dy]] 

Set the default values for the BOX half-widths . See the BOX 
command. 

5 . 5 SET CARD 

SET CARD [LENGTH] length 

Sets the number of significant columns for the input cards. 
The default value is 72. 

Example: 

SET CARD LENGTH 80 (Read 80 columns) 

5.6 SET CIRCLE 

SET CIRCLE [SIZE dx [dy]] 

Set the default values for the CIRCLE and ELLIPSE semi
axes. See the ELLIPSE command. 
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5. 7 SET COLOR 

SET COLOR 
[WHITE ! RED ! GREEN ! GLUE ! YELLOW ! MAGENTA ! CYAN ! BLACK] 

Select the color for a device which will draw in more than 
one color. 

Presently the only device known to Top Drawer which can do 
colors is the IBM 3179 Color Graphics Terminal . 

Example : 

SET COLOR RED 

5.8 SET DEVICE 

SET DEVICE [device keyword] ['string'] [SIDEWAYS] 
[DDNAME- ddname] 
[INTERNAL ! EXTERNAL] 
[PDS ! SEQUENTIAL ! INTERACTIVE] 
[FANFOLD I CONTINUOUS] 

keyword 

IBM 3179 
IMAGEN 
IMPRT10 
IMGN240 
IMGN300 
TEKTRONIX 
4013 
VllOO 
VERSATEC 

Device 

IBM 3179 Color Graphics Terminal 
Any of the Imagen 240 printers. 
Same as IMAGEN 
Same as IMAGEN 
Any of the Imagen 300 printers. 
Tektronix 401x graphics terminal 
Same as TEKTRONIX 
Versatec Plotter Model 1100 
SLAC On-Line Versatec Plotter 

SET DEVICE VERSATEC may be followed by 
CONTINUOUS and/or EXTERNAL. 

the keywords 

For TEKTRONIX or 4013 under VM/CMS, the INTERACTIVE keyword 
is used to send output to the terminal, rather than to 
a disk file. 

If a 'string' is given, it is passed as the argument to 
subroutine UGOPEN, concatenated at the end of the 
argument options specified by the other keywords. 
See the V.G. writeup (CGTM No. 170) for details of 
UGOPEN options. Most UGOPEN options are available 
through Top Drawer keywords I and this parameter is 
useful mainly for new or experimental graphic 
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devices. 
beginning 
device or 

The argument 
of the UGOPEN 
string. 

FULSCR 
options 

is always placed 
list, regardless 

at 
of 

the 
the 

SET DEVICE 4013 
SEQUENTIAL, 
fonnat. 

or GENCOM may be followed 
to specify the sequential 

by the keyword 
dataset output 

DDNAME can be used to specify the ddname of the graphic out
put dataset, on some IBM/U.G. systems. This would be 
useful if you wanted to plot on several devices in one 
Top Drawer job. 

SIDEWAYS causes Top Drawer to treat the graphic device as if 
it were rotated by 90 degrees. This is mostly for fit
ting the shape of a rectangular device to a rectangular 
picture. For instance, fan-fold Versatec output is 
normally 10 .5 inches wide and 7.88 inches high. SET 
DEVICE VERSATEC FANFOLD SIDEWAYS gives you output that 
is 7.88 inches wide and 10 .5 inches high, which is much 
better put in an 8 . 5-by-ll publication. (Of course, 
you couldn't use all the page unless you SET SIZE 7.88 
by 10.5 .) 

The default device, and the default parameters associated 
with each device, vary according to the operating sys
tem and the devices available. To be sure of a partic
ular result, you should specify the device and key
words. 

5.9 SET DIAMOND 

SET DIAMOND [SIZE dx [dy]] 

Set the default values for the DIAMOND half-widths. See the 
DIAMOND command. 
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5.10 SET ELLIPSE 

SET ELLIPSE [SIZE dx [dy]] 

Set the default values for the CIRCLE and ELLIPSE semi
axes. See the ELLIPSE command. 

S.l! SET FILE 

Top Drawer normally writes to Fortran unit 6. This may be 
changed, for example to unit 3, by the command SET FILE 
OUTPUT 3. The DEBUG and ERROR parts of this command 
allow different kinds of output to be routed to differ
ent units. They are not intended for general use. 

Top Drawer normally reads cards from Fortran unit 5. This 
may be changed, for instance to unit 12, by the com
mand SET FILE INPUT 12. 

SET FILE can cause execution errors 
and it may cause printed output 
the graphic output . 

due to missing units, 
or garbage to appear in 

Examples: 

SET FILE INPUT 3 (Read from Fortran unit 3.) 
SET FILE OUTPUT 8 (Printed output to Fortran unit 8.) 

5.12 SET FONT 

SET FONT (BASIC I EXTENDED I DUPLEX) 

This command causes the Unified Graphics system to load 
the appropriate character set. 

The BASIC set is missing many characters, and is probably 
not useful. 

The EXTENDED set is the usual one, and is loaded by Top 
Drawer before any graphic output is done. 

The DUPLEX set is the most complex, and provides 
output suitable for publication. It is also the 
most expensive, in memory requirement, computing time, 
and volume of graphic output. On devices which use 
dots instead of vectors, and which have only moderate 
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resolution, 
(The VGT is 

the DUPLEX set may 
an example . ) 

not give good results. 

Example: 

SET FONT DUPLEX 

5.13 SET FORMAT 

SET FORMAT 'format' 

Sets the format used by 
reading input cards . 

the Fortran READ statement 
The default value is '(eOAI)'. 

in 

This command would be useful only 
defined which contains unit 
characters. It should be used 
CARD LENGTH command, as in the 

if an input dataset is 
records longer than eo 
together with the SET 

following example. 

Some versions of Top Drawer, such as Top Drawer under 
VM/CMS, do not use the standard Fortran input routines. 
If this is the case, the SET FORMAT command may have no 
effect. 

Example: 

SET FORMAT '(133Al)'; SET CARD LENGTH 133 

5 . 14 SET GRID 

SET GRID (OFFI HORIZONTAL I VERTICAL I ON I SYMBOL (xl 
(SIZE nl) 

This command causes a grid to be overlayed on the plot when 
the axes are drawn. The grid marks appear in line with 
the large tick marks on each axis. 

OFF inhibits the grid marks. HORIZONTAL causes horizontal 
lines only (joining pairs of big ticks on the 
y-axes). VERTICAL causes vertical lines only. ON 
causes both horizontal and vertical, that is, a rec
tangular grid. SYMBOL x causes the given symbol 
to be plotted at the vertices of a rectangular grid, 
and the grid lines to be omitted. (The default symbol 
is 00, a plus I which makes the · plot look like a 
NASA photograph . ) The SIZE parameter sets the size of 
the grid symbols to be plotted. 
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SET GRID is not an action command, because the grid is not 
made until the next PLOT, HIST, JOIN, PLOT AXES, 
or BARGRAPH. For this reason,_ the grid can be called 
for before the axes are defined, but it will not be 
made until the necessary information is available. 
SET GRID acts only on the current plot. Only one grid 
is made by each SET GRID command. A new SET GRID 
command is required to make another grid, and it 
must follow a NEW FRAME or a SET WINDOW command. 

Examples: 

SET GRID ON 
SET GRID HORIZONTAL 
SET GRID SYMBOL 
SET GRID SYMBOL 10 SIZE 3 

5.15 SET INTENSITY 

SET INTENSITY level 

On some graphic output 
different levels 
command sets this 
in mid-plot, so 
intensities. 

devices, the plots can be made using 
of brightness or line width. This 
level. Line intensity can be changed 
plots can contain several different 

Currently, the 
ported is 

only device for which this option 
the Versatec model 1200 plotter. 

is sup-

'level' is a number from 1 to 4. 
an integer, and decimal 
The default intensity level 

Example: 

For t he Versatec, it is 
fractions are truncated. 

is 2. 

SET INTENSITY 4 (very bright or wide lines) 
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5.16 SET LABELS 

SET LABELS fSIZE-n] [ON I OFF] 
[[ALL TOP I BOTTOM I RIGHT I LEFT} [ON I OFF)) 

Sets the size of the numeric labels along the axes, and 
specifies which axes are to be labelled. Character 
size conventions are described in the section on "Plot
ting Text". The default size is -2. The defaults 
are ON for left and bottom, and OFF for top and right. 
See also SET AXES. 

Examples: 

SET LABEL SIZE 3 (Make bigger labels.) 
SET LABELS ALL OFF (Make no labels.) 
SET LABELS ALL OFF TOP ON (Label the top only.) 

5.17 SET LIMITS 

SET LIMITS [X [FROM] xxx [TO] xxx] 
[Y [FROM} yyy [TO] yyy] 
[XMIN xxx} [XMAX xxx] [YMIN yyy] [YMAX yyy] 

OVerride (or request) the automatic selection of plot lim
its. If no limits are given, all are set for automatic 
selection. With automatic selection, limits are set 
to 10% beyond the range of input values, at the first 
PLOT, PLOT AXES, JOIN or HIST command. If some are 
specified, the others are not changed. 

The difference between limits may have any non-zero value. 
XMIN gives the value at the left edge of the 
x-axis, and XMAX gives the value at the right end, but 
there is no requirement that XMIN be less than XMAX. 
(And the use of YMIN and YMAX is of course similar.) 
For instance, 

SET LIMITS X FROM 10 TO -10 Y FROM a TO -20 

is legal, 
the 
top. 

Examples: 

and sets values from 10 at the left edge to -10 at 
right, and from zero at the bottom to -20 at the 

SET LIMITS X FROM a TO 100 
SET LIMITS XMIN a XMAX 100 
SET LIMITS X a 100 Y 100 150 
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5.18 SET MODE 

SET MODE [VECTOR I NOVECTOR] [ECHO [n] I NOECHO] 

VECTOR requires vector characters in all text, even if the 
current device has a character generator. NOVECTOR 
nullifies a previous VECTOR comand. 

ECHO n sets the number of data point cards in each block 
which will be listed in the printed output. 
(There is no way to suppress the printing of control 
cards.) ECHO is equivalent to ECHO 10000. NOECHO is 
equivalent to ECHO O. The starting value is 20. 

Examples: 

SET MODE NOECHO (Don't list input data points.) 
SET MODE ECHO 100 (List only the first 100 points.) 

5.19 SET ORDER 

SET ORDER [X [fetr]] [Y [fetr]] [z [fetrl] 
[DxIRX [fetr]] [DYIRY [fetr]] [DZ RZ [fetr]] 
[SYMBOL] [DUMMY] 

Set the order in which the values on each data card will be 
interpreted. The default order is [X Y DX DY 
SYMBOL]. Each value is a number or a symbol. Values 
are separated by blanks or some other separator, as 
explained in the section on Input Formats. 

x and Yare coordinate values. OX and 
for the error bars used in the 
and RY signify that the errors to be 
to the central value. 

DY are half-widths 
PLOT command. RX 
given are relative 

"fctr" are four multiplicative factors which will be applied 
to the data on each input card. If a factor is 
not explicitly given, 1.0 is used. Values from a pre
vious SET ORDER card are not retained. 

DUMMY signifies that the value at that position on the card 
is to be ignored. You can specify multiple DUMMY posi
tions . 

SYMBOL is 
(The 
may 

the symbol which will be used to PLOT the point. 
default symbol is given by the SYMBOL card.) It 
be specified by a single character or a U.G. 
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extended-characte r- set pair, as for the SYMBOL com
mand . 

For instance, 

SET ORDER X DX Y DY SY 
10 3 50 10 00 

i s equivalent to 

SET ORDER X RX Y RY SYM 
10 .3 50 .2 00 

and to 

SET ORDER X 10 RX Y DY 10 SYMBOL 
1 . 3 50 1 00 

and to 

SET ORDER X DUMMY DUMMY DX Y DY SYMBOL 
10 ABC 123 3 50 10 00 

Note that the 00 under SYMBOL is a "zero" and the letter "0" 

5 . 20 SET OUTLINE 

SET OUTLINE 
[[ALL ITOp IBOTTOMIRIGHTILEFT} [ONIOFF}} 

Controls the presence/ absence of the outline surrounding the 
plot. See also SET AXES. 

Examples: 

SET OUTLINE ALL OFF 
SET OUTLINE ALL OFF BOTTOM ON 

- 38 -



5.21 SET PATTERN 

SET PATTERN pl sl p2 s2 p3 ... 

The • pattern , set by this command is used in drawing 'pat
terned' lines, when enabled by a SET TEXTURE PATTERNED 
command or a PATTERNED keyword in a JOIN, HIST, PLOT, 
or BAR command. 

The first number gives a distance (in inches as modified by 
any REDUCE value) to draw. The second number gives a 
distance to be skipped or left blank. The third gives 
a distance to draw, the fourth a distance to skip, and 
so forth. When the list is exhausted, it starts again 
with the first number. (A zero skip is assumed at the 
end if there is an odd number of numbers in the list.) 

Examples : 

SET PATTERN .1.1 gives dashed lines 
SET PATTERN .01 .09 g~ves dotted lines 
SET PATTERN .01 .04 glves dots with half the spacing 
SET PATTERN .1 .1 .01 .1 gives dot-dash 
SET PATTERN 0 .1 .1 gives dashes, starting with a blank 

5.22 SET SCALE 

SET SCALE [X I Yj [nl [n2]] [BASE nl 
[LINEAR LOGARITHMICIMONTHS YEARS I USER nl 

NORMAL [MEAN x] [DEVIATION s] ] 

Scaling for each axis is independent. nl and n2 specify the 
type and spacing of labels and ticks. If nl and/or 
n2 are zero or omitted, TOP DRAWER chooses its own 
value(s). Control is different for each scaling mode. 

Linear: 

There will be at most (Inll+l) intervals (and Inll+2 major 
ticks) on the axis. (Since labels are placed at round 
numbers, which may not coincide with the ends of the 
axis, there may be fewer . ) Each interval is 
divided into In21 subintervals by unlabelled ticks. 

Positive nl gives big ticks at major intervals. Positive n2 
gives big ticks for subintervals. Negative gives 
small ticks. The default values are nl- 6 and n2- -S, 
which produces approximately 6 intervals, separated 
by large labeled ticks. Each interval is divided by 
small ticks into 5 small intervals. 
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(To choose the linear axis markings, T~p Drawer lays out 
an axis with nl intervals of Slze BASE*ROUND*POWER, 
where BASE is given by the BASE parameter, ROUND is 1., 
2., 2.5, or 5., and POWER is an integral power of ten. 
ROUND and POWER are chosen for the minimum axis 
length which is not less than the difference of the 
limits. Normally this axis is longer than is 
required, and only the part within the limits is plot
ted. Under certain circumstances, it is not long 
enough, and Inll+l intervals are used . ) 

Logarithmic : 

Each decade is labelled the same. nl controls the labels. 
If nl is positive, standard notation, e.g. '10000', 
is used for the labels. If nl is negative, exponential 
notation, e . g. '10', is used at integral powers of 
ten, and only the first digit is used for any interme
diate labels. n2 controls ticks. If n2 is negative, 
short ticks are used except at integral powers of ten. 
If n2 is positive, long ticks are used exclusively. In 
any case, the magnitudes of nl and n2 make bit pat
terns which specify the positions of intermediate ticks 
and labels, according to the following scheme: 

value meaning 

1 
2 

2**n 

No intermediate labels (nl) or ticks (n2) 
Label or tick at all positions, 2 thru 9 
Label or tick at the n-th position 

(A sum may be used to 
time, except for 
specifies a small 

Months: 

specify more 
the values 1 
tick at 2 and 

than one 
and 2. 

5, since 

position at a 
Thus, n2 - -36 
36 - 2 + 2 .) 

Labels are Jan, Feb, etc. MONTHS specifies a special scale 
which is useful for plotting fUnctions of calendar 
date. January 1 is given by the value 1 . 01. 
(Technically, this is noon of January 1. The 
entire day is from 1.005 to 1 . 015.) January 31 is 
1.31. February 1 is 2.01, and the scaling fUnction is 
arranged so that 1 . 315 is equivalent to 2.005, since 
midnight of January 31 is the same as "zero o'clock" of 
February first . 

The axis is labelled by the names of the months, in a 
twelve-month cycle. That is, 1, 13, 25, etc. are all 
labeled 'Jan'. Every fourth February, starting with 
month 38, has 29 days, although for most purposes this 
will not be noticeable. Values less than zero are not 
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allowed, and 
by round-off 
although they 

values greater than 1000 may be affected 
errors. No year titles are generated, 
could be put in with a TITLE command. 

The nl parameter, as usual, controls the labels, which are 
put at month 1 (January) and every Inll months there
after. nl>O signifies that the labels are to have 
three letters each (Jan Feb Mar etc.) and nl<O calls 
for one letter each (J F M etc.). 

Years: 

Values can be given by year and Julian day. YEARS specifies 
a special scale which is useful for plotting functions 
of a calendar date. For instance, January 1, 1976, is 
given by 76.001, or 1976.001. (The former method is 
preferred, to avoid round-off errors.) 76.3655 is 
equivalent to 77.005. 

For log scaling, labels and large ticks 
the base. BASE 2, for instance, 
0.5, 1, 2, 4, 8, etc. 

are put at 
would put 

powers of 
labels at 

For linear scaling, 
such as time 
3.14159) . 

this is 
(BASE 12) 

useful for 
or angle 

non-decimal units, 
(BASE 90 or BASE 

Examples: 

SET SCALE X LINEAR BASE 12 (Time scale) 
SET SCALE X LOG Y LOG 
SET SCALE X 13 1 (For limits from 0 to 13, this gives a 

tick and label at every integer) 
SET SCALE X 13 -2 (The same, but with an unlabelled 

small tick between each pair of large ones.) 
SET SCALE X LOG BASE 2 (Label at .5,1,2,4,8, ... ) 
SET SCALE X MONTHS 
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5.23 SET SIZE 

SET SIZE xxx [BY] yyy [UNITS units ] [REDUCE reduce ] 

The SIZE of a plot measures the area of 
screen, or film) in which plotting can 
UNITS and REDUCE parameters, together, 
physical length of the units involved. 

the paper 
be done. 

determine 

(or 
The 
the 

First, take the case where REDUCE - 1.0. UNITS then meas
ures the number of plot units which wi l l fit in one 
inch . If UNITS - 1 . 0, which is the default value, xxx 
and yyy are measured in inches, and all positions in 
the TEXT coordinate system are also in inches. 

If REDUCE - 1.0 and UNITS - 2.54, then positions are meas
ured in centimeters. Remember that all sizes, such as 
for titles, ticks, and arrows, are still measured in 
tenths of an inch . A title size of 2 gives title spac
ing of 0.508 ern, which is the same as 0.2 inches. 

If the UNITS parameter and the xxx by yyy size are kept con
stant, the REDUCE parameter is a factor by which all 
elements of the plot are reduced . This is different 
from the units parameter because it affects sizes as 
well as positions. Thus the command SET SIZE 13 BY 10 
REDUCE 2 will reduce a plot to half-size, whereas SET 
SIZE 13 BY 10 UNITS 2 will reduce the overall dimen
sions, but leave the titles disproportionately large. 

There is one further complication. The minimum value of 
REDUCE is that which just a l lows the entire plot, xxx 
by yyy units, to fit on the graphic device in use. Top 
Drawer will adjust it if too small a value is given. 
For size 13 by 10 and UNITS- l.O, the following table 
gives the minimum and default REDUCE values . The mini
mum reduce value in any case can be calculated by know
ing that the true size of the plot, in inches, is the 
given size value (xxx or yyy) divided by 
(UNITS*REDUCE). This true size must be small enough to 
fit on the device in question. 

Examples: 

SET SIZE 30 BY 30 (Large CalComp Plotter) 
SET SIZE 13 BY 10 REDUCE 2 (Everything half-size.) 
SET SIZE 33 BY 25 UNITS 2.54 (Measure in centimeters . ) 
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5.23.1 Device Size Parameters 

Maximum Minimum Default 
Device Size (inches) REDUCE REDUCE 

Small CalComp by 10 1.00 1.00 
Large CalComp by 33 0.30 1.00 
Fan-fold Versatec 10.5 by 7.88 1. 27 1.27 
Continuous Verso by 10.0 1.00 1.00 
Gencom terminal 13 . 1 by 10.0 1.00 1.00 
4013 terminal 8.0 by 6.1 1.65 1.65 
Fiche, film 12.6 by 10.4 1. 03 1. 03 
VllOO 10.2 by 1. 27 1. 27 

5.24 SET STORAGE 

SET STORAGE [X] [Y] [OX] [OY] [SYMBOL] 

The Top Drawer point buffer is about 5120 numbers long, 
which gives room for 1024 points of five numbers 
(x,y,dx,dy,symbol) each. If you want more points to 
fit, you may use the SET STORAGE command to redefine 
the numbers allocated to each point. For instance, if 
your points have no error bars, you CQuid use SET 
STORAGE X Y SYMBOL, and there would be room for 5120/3 
- 1706 points. 

SET STORAGE destroys the current contents of the point 
buffer . SET ORDER (q.v.) will invoke a SET STORAGE if 
it contains a variable which is not allocated in the 
currently defined storage. (So, for instance, SET 
ORDER X Y Z redefines each point as having values for 
X, Y, Z, DX, DY and SYMBOL, and there is room for only 
5120/6 - 853 points.) 

5.25 SET SYMBOL 

SYMBOL [x] [SIZE n] 

SET SYMBOL [x] [SIZE n] 

The symbol 'x' becomes the default symbol to be PLOTted 
for the following points. This card does not affect 
the plotting of points already read in--the SYMBOL card 
must preceed the data cards for the points it is to 
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affect. As explained for the SET ORDER command, the 
symbol may be set for each data point, overriding this 
default symbol. The symbol may be specified by one 
character followed by a blank or by a charac
ter pair from the U.G. extended-character-set. 
The latter two are useful for specifying plotting 
characters, as described in Appendix A. 

The default symbol is a blank or no character, which is 
plotted as a dot if zero error bars are specified. 
If 'SIZE n' is specified, n is the approximate width of 
the plotted character, in tenths of an inch. The 
default size 1s 2 . 0. 

The best symbols to use are the plot symbols (00 to 90), 
(note again that this is "zero" "0" as in the letter 
110") for which the center of the symbol is plot
ted at the specified point. This is not true of many 
other symbols, such as the period, which are not plot
ted in the center of the area they control. 

The two forms 
SYMBOL ... ' 
equivalent. 

Examples: 

of the command, 
exist only for 

'SYMBOL .. . ' 
convenience. 

SET SYMBOL SIZE 4 (Big plot symbols) 
SET SYMBOL 30 (Plot symbol is a square) 

5.26 SET TEXTURE 

SET TEXTURE 
[SOLIDI DOTS I DASHES IDOTDASH I PATTERNED) 

and 
They 

'SET 
are 

Set the texture of all lines to be drawn subsequently, 
including ticks, outlines, histograms, and the error 
bars plotted by the PLOT command and by the automatic 
PLOT command. It does not affect titles or axis 
labels. A texture parameter in the PLOT, JOIN, etc. 
commands overrides the value set by this command, for 
that action only. 

PATTERNED textures must be used in conjunction with the SET 
PATTERN command (q.v.). 
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Example: 

SET TEXTURE DOTDASH 

5.27 SET TICKS 

SET TICKS [SIZE n] [ON I OFF] 
[[ALLITOPIBOTTOM RIGHT I LEFT] [ONIOFF]] 

This command controls the presence of the tick marks on the 
axes, and sets the length of the (smaller) ticks. 
The larger ticks are three times the length of the 
smaller. The value specified is in inches. The 
default size is 0.1. 

Examples: 

SET TICKS TOP OFF RIGHT OFF (Ticks on bottom and left . ) 
SET TICKS OFF BOTTOM ON (Allows ticks on bottom only . ) 

5.28 SET TITLE 

Set 

SET TITLE [SIZE n] 

the default size for titles. (The default size for the 
'TOP' title is 1.5 times this value.) The default 
value is -2. See the section on "Plotting Text" for 
more information about title sizes and character gener
ation. 

Example: 

SET TITLE SIZE 4.5 
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5.29 SET WINDOW 

SET WINDOW [X XXX [TO] xxx] [Y yyy [TO] yyy] 

SET WINDOW [X nl OF n2] [Y nl OF n2] 

SET WINDOW sets the coordinates, in inches, of the axes of 
the coming graph. (The available plotting surface is 
set by the SET SIZ~ command.) More than one area may 
be used before making a NEW FRAME. If neither X nor Y 
is specified, the values ar e reset to the original, 
nearly full-size, values. If only one is specified, 
the other is not changed. When one or both i s 
specified, the corresponding limits are reset for 
automatic selection. They may of course be reset by a 
SET LIMITS command. 

The alternate form, using the OF keyword, divides the x- or 
y-axis into n2 sections, and sets the window values 
to fit within the nl-th section (reading left to right 
or bottom to top). The default title and label 
sizes are adjusted accordingly, although they may of 
course be set explicitly. As usual, a border is left 
on each side, to leave some room for the titles. Non
integral nl and/or n2 may be used for fine adjustment 
to the window position and border size. 

Examples: 

SET WINDOW X FROM 1 TO 4 Y FROM 1 TO 4 (Bottom left) 
SET WINDOW X 6 12 (Right side of screen) 
SET WINDOW X 3 of 3 Y 1 OF 2 (Divides the screen/paper 

3 across and 2 high, and sets the current 
window at the bottom right.) 
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Chapter 6 

USING TOP DRAWER AS A STAND-ALONE PROGRAM 

This is the easiest way to use Top Drawer. Input can be 
prepared with any text editor, or with a program writ
ten in your own favorite language. A set of cards or a 
sequential file of card images is used as the interface 
between your program and Top Drawer. 

6.1 LIMITATIONS 

The Top Drawer input language has evolved according to the 
idea that Top Drawer should do what you expect it to. 
This ideal is not always possible to realize, and some 
of the exceptions are described in this section. 

No more than 1024 points may be entered at one time. 
Blocks of this size or less must be separated by 
a PLOT, PLOT AXES, HIST, or JOIN command. (This limit 
is imposed by a dimension statement in the Top Drawer 
data array definitions. The data arrays in a Fortran 
program which calls Top Drawer may be of any length.) 

The limits for a plot must be set at the first PLOT, 
HIST, or JOIN command. This means that if two or 
more separate sets of points are being JOINed, the 
automatic limit setter will look at the first set, 
and TOP Drawer will make the axes before the second 
set is read in. In this case, to make sure the limits 
are big enough for both sets, an explicit SET LIMITS 
command must be used, 
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Appendix A 

THE UNIFIED GRAPHICS CHARACTER SET 

The V.G . System Expanded and Duplex character sets include 
upper and lower case Roman and Greek letters, many spe
cial characters, and any number of levels of sub- or 
superscripts . Many characters are specified by a 
character pair, as explained in the section on TITLE 
and CASE strings . 

Alphabetic First Character 

A B C D E F G H I J K L M N 0 p Q R S T U V W X Y Z 
L a b c d e t g h i i k I m n a p q r s t u v w x y z 
F A B X t. E t r t I K A M N 0 n II p E T T 0 . ... Z 
G a f3 X 6 £ ¢ "1 ¢ , /C A /.I. II 0 1T 8 p " ., v Co> t '" ~ 
K 1\ l\ 
M .. r - • 1 > ., J 1 < ~ " • '" - .l. X a v 
p t * 

, § " ? 

S @ ( ¢ S ) ! # - II 
T V 3 " :> n " c <: q: u 
W .. ~ .. t 

D 

Non-Alphabetic First Character 
blank 0 1 2 3 4 5 6 7 B 9 + - • / - ( 

M ~ V ± T • . 
'" . L ) 

0 + x () 0 + " + x ;~ 0 J 
p 

S 70 & \ [ 1 

Other Keyboard Characters ct I&!. . - • 70 _ # ., , = " • 
Non-Printing Characters do not appear in this table. 
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Some typewriters can make some special characters, 
without requiring a character pair . In this case, 
the special character can be us.ed. If a CASE string is 
used also, then the second character of the pair should 
be a blank . For instance, the 'left bracket' charac
ter '[' can be given by a character pair '[ or by 
a character pair '(S' . Similarly, the lower case 
alphabet can be given by lower case characters, if 
they are available on the terminal or keypunch, 
or they can be given by the corresponding upper 
case characters, paired with the CASE character 'L'. 

Below is an example using TITLE and CASE commands along with 
the plot produced by Top Drawer. 

SET SIZE 13 BY 10 REDUCE 2 
SET FONT DUPLEX 
SET TITLE SIZE 2.4 
TITLE 1 9 ' UC Roman ABC 0 E F G H I J K L M N 0 P 
MORE 'Q R STU V W X Y Z' 
TITLE 'LC Roman ABC 0 E F G H I J K L M N 0 P , 
CASE L L L L L L L L L L L L L L L L 
MORE 'Q R STU V W x y Z' 
CASE 'L L L L L L L L L L' 
TITLE 'Keyboard CT. ( + I & ! $ *- ) ; " - I , % 
CASE' SS 
TITLE 'Keyboard> V 
CASE ' pp 

# @ " _ " o 1 2 3 4 5 6 7 8 9' 

TITLE tve Greek ABC 0 E F G H I K L M N 0 P 
MORE 'Q R STU W X Y Z' 
CASE F F F F F F F F F F F F F F F 
CASE 'F F F F F F F F F' 
TITLE 'LC Greek ABC 0 E F G H I K L M N 0 P 
MORE 'Q R STU W X Y Z' 
CASE G G G G G G G G G G G G G G G 
CASE 'G G G G G G G G G' 
TITLE 'Math Sym ABC D E G H I J L M N P R S T X Y Z' 
CASE M M M M M M M M M M M M M M M M M M M' 
TITLE 'More Math 0 2 + - *- Ie. ( ) A E F G I K L M N V' 
CASE M M M M M M M M M M T T T T T T T T T T' 
TITLE 'Plot Sym 0 1 2 3 4 5 6 7 8 9' 
CASE ' 0 0 0 0 0 0 0 0 0 0' 
TITLE 'Special I V D L R B P F B E ( ) L R P H L DUO I' 
CASE P W W W W W D P S S S S SSP K K M DDS ' 
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• 

UC Roman ABC D E F G H I J K L M N 0 P Q R STU V W X Y Z 

LC Roman abc d e f g h i i kim n 0 p q r stu v w x y z 

Keyboard ¢ ~ . ( + I & ! $ .. ) ; " - / . % _ 

Keyboard >? : # @ • =" 0 1 2 3 4 5 6 7 B 9 

UC Greek A B X 1'1 E cI> r H I K A M NOll ® PET TO:=: 'l' Z 

LC Greek 0< (J X 15 € ¢ 'Y T} L IC A J1. v 0 1T epa TV", ~ '" (" 

Math Sym '" r = 0 1 > ;,; J :! < :;; "¢ Ql oc ~ .L X /l V 

More Math = ..; ± T ® 7 = . l J V :3 :2 :> n ~ c e: f!. U 

Plot Sym + x <> 0 + )t tto X ;:( 0 

Special 1 t .j. ... ... ++ ~ :t ( ) [ ] ! I § ti. " 0 _ - \ 
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Char Character Char Character 
Pair Description Pair Description 

A U.C. A AL L.C. A 
B U. C. B BL L.C. B 
C U.C. C CL L.C. C 
0 U.C. 0 OL L.C. 0 
E U.C. E EL L.C. E 
F U.C. F FL L.C. F 
G U.C. G GL L.C. G 
H U.C. H HL L.C. H 
I U.C. I IL L.C. I 
J U.C. J JL L.C. J 
K U.C . K KL L.C. K 
L U.C. L LL L.C. L 
M U.C . M ML L.C. M 
N U.C. N NL L.C. N 
0 U.C. 0 OL L.C. 0 
P U.C. P PL L.C. P 
0 U.C. 0 OL L.C. 0 
R U.C. R RL L.C. R 
S U.C. S SL L.C. S 
T U.C. T TL L.C . T 
U U.C. U UL L.C. U 
V U.C. V VL L.C. V 
W U.C. W WL L.C . W 
X U.C. X XL L.C. X 
Y U.C. Y YL L.C. Y 
Z U.C. Z ZL L.C. Z 

Other Keyboard Characters 

Blank > Greater Than 
Cent Sign ? Question Mark 
Period Colon 

< Less Than # Pound Sign 
( Left Parenthesis @ At Sign 
+ Plus Sign , Apostrophe 
I Vertical Line - Equals Sign 
& Ampersand " Quote Marks 

Exclamation Mark 
$ Dollar Sign 0 Numeral 0 
* Asterisk 1 Numeral 1 
) Right Parenthesis 2 Numeral 2 
; Semi-Colon 3 Numeral 3 
+ Not 4 Numeral 4 

Minus Sign 5 Numeral 5 
I Slash Mark 6 Numeral 6 
, Comma 7 Numeral 7 , Percent B Numeral B 

Underline 9 Numeral 9 
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Char Character Char Character 
Pair Description Pair Description 

Upper Case Greek Lower Case Greek 

AH U.C. Alpha AF L.C. Alpha 
BH U.C. Beta BF L.C. Beta 
CH U.C. Chi CF L.C. Chi 
DH U.C. Delta DF L.C. Delta 
EH U.C. Epsilon EF L.C. Epsilon 
FH U.C. Phi FF L.C. Phi 
GH U.C. Gamma GF L.C. Gamma 
HH U.C. Eta HF L.C. Eta 
IH U.C. Iota IF L.C. Iota 
KH U.C. Kappa KF L. C. Kappa 
LH U.C. Lambda LF L.C. Lambda 
MIl U.C . Mu MF L.C. Mu 
NH U.C. Nu NF L.C. Nu 
OH U.C. Omicron OF L.C. Omicron 
PH U.C. Pi PF L.C. Pi 
OH U.C. Theta OF L.C. Theta 
RH U.C. Rho RF L.C. Rho 
SH U.C. Sigma SF L.C. Sigma 
TH U.C. Tau TF L. C. Tau 
UH U.C. Upsilon UF L.C. Upsilon 
WH U.C. Omega WE' L.C. Omega 
XH U.C. Xi XF L.C. Xi 
YH U.C. Psi YF L.C. Psi 
ZH U.C. Zeta ZF L.C. Zeta 

Subscripts and Superscripts Blanks of Various Widths 

OX Enter Subscr Mode U Null 
lx Leave Subscr Mode ou Backwards Blank 
2X Enter Superscr Mode lU Extra Half Blank 
3X Leave Superscr Mode 2U Half Back Blank 

3U Extra Third Blank 
Size Changes 4U Third Back Blank \ 

5U Extra Sixth Blank 
OY Increase Size 6U Sixth Back Blank 
lY Decrease Size 

lV Half Up 
Position Save/Restore 2V Half Down 

3V Third Up 
OZ Save Position-l 4V Third Down 
lZ Restore Pos-l 5V Sixth Up 
2Z Save Position-2 6V Sixth Down 
3Z Restore Pos-2 
4Z Save Position-3 
5Z Restore Pos-3 
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Char Character Char Character 
Pair Description Pair Description 

Mathematical Symbols Plot Symbols 

IM Integral Sign 00 Plot Sym V Cross 
XM Times Sign 10 Plot Sym D Cross 
, M Division Sign 20 Plot Sym Diamond 
EM Approximately Equal 30 Plot Sym Square 
PM Partial Derivative 40 Plot Sym F Diamond 
OM Del 50 Plot Sym F Square 
JM Line Integral 60 Plot Sym F V Cross 
+M Group Plus 70 Plot Sym F D Cross 
*M Group Multiply 80 Plot Syrn Star 
OM Proportional to 90 Plot Sym Octagon 
SM Plus or Minus 
2M Square Root Other Special Symbols 
<M Less or Equal 
>M Greater or Equal IP Interbang 
- M Not Equal UW Up Arrow 
OM Infinity OW Down Arrow 

LW Left Arrow 
More Mathematical Symbols RW Right Arrow 

BW Left/Right Arrow 
MT Membership Symbol OP Dagger 
NT MemberShip Negation FP Double Dagger 
ET Existential Quant. BS Left Angle Bracket 
IT Intersection ES Right Angle bracket 
AT Universal Quant. (S Left Bracket 
UT Union )S Right Bracket 
<T Contained in LS Left Brace 
>T Contains RS Right Brace 
LT Contained injEqual PP New Paragraph 
RT Contains/Equal HK H-Bar 

LK Lambda-Bar 
OM Degrees 
UD Underscore 
00 OVerscore 
I Backwards Slash 
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[ . • . 11 

abbreviation ... 3 
ACTION 

commands ... 11 
Akima, Hiroshi ... 17 
algorithm .. . 17 
ALIAS ... 12, 17 
ALL . _, 27-29, 36, 38 
ANGLE ... 12, 18-19, 41 
APL ... 1 
apostrophes ... 18 
arithmetic ... 1 
ARROW ... 10, 12-13 
AXIS ... 10 

labels ... 28 

BAR 
SIZE ... 10 

BARGRAPH .. . 11-13 
BASE ... 28, 39-41 
BASIC ... 27, 33 
Beach, Robert ... 2 
BIN ... 11, 211 26 
BINS .. . 21, 23 

INDEX 

BOTTOM ... 6, 12, 18, 27-29, 
36, 38, 45 

BOX ... 12 
SIZE ... 10 

Braces ... 11 
Brackets .. , 11 
brightness ... 35 

calendar .. . 7, 40-41 
CARD 

LENGTH ... 10 
cards ... 47 
CASE ... 8, 12, 18, 48-49 
CENTER ... 12, 18-19 
centimeters ... 42 
character 

generator ... 8 
set , . . 7, 33, 47 
spacing 7, 19 

CIRCLE . .. 12, 14, 33 

clear 
screen ... 9 

COLOR ••. 10 
columns ... 30 
comments ... 3 
conflicting 

keywords ... 3 
CONTINUOUS ... 27, 31 
control 

commands . .. 25 
coordinate 

system ... 6 
coordinate system ... 6 
CRT ... 2 
cusps .. . 17 

DASHES ... 12-13, 15-16, 28, 
44 

data ... 6-7, 16, 18-19 
Commands . .. 20 
coordinate 

system ... 13-15 
fitting .. . 1 
points . . . 21 

DATA system ... see 
"coordinate system" 

DDNAME ... 27, 31 
decade ... 40 
deVice-generated 

characters ... 7-8 
DIAMOND . . . 10, 12, 14 
dimension . .. 47 
discontinuity ... 17 
DOTDASH .. . 12-13, 15-16, 

28, 44 
DOTS ... 12-13, 15-16, 28, 

44 
DUMMY . . . 28, 37 
DUMP ••• 25 
DUPLEX 7, 27, 33 
DX ... 21, 23 
DY •• • 21, 23 

e to the i pi 20 
ECHO ... 28, 37 
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Electrostatic 
Plotter ... See Versatec 

ELLIPSE 10, 12, 15, 33 
END ... 25 
English ... 2 
Error 

bars .. . 16-17, 21 
exponential ... 40 

notation ... 3 
EXTENDED ... 27, 33 
EXTERNAL ... 27, 31 

FANFOLD ... 27, 31 
fatness ... 13 
Field 

separators ... 3 
FILE ... 33 
FLAGS . .. 25, 28 
FLAIR ... See Flare 
FLARE ... 10 , 12-13, 29 
FONT . .. 9-10 
FORMAT . . . 10 
Fortran ... 25, 47 

unit ... 33 
FULSCR ••. 31 
function 

evaluation 1 
FUNNY . .. 12, 16 

gencom ... 17 
GENERAL ... 12, 16 
Greek . .. 8, 20, 48-49 
GRID ... 10 

HISTOGRAM ... 11-12, 15, 22 
HORIZONTAL 27, 34 

IBM 
3179 ... 31 

Imagen ... 2, 31 
inches ... 7, 42, 45-46 
INDEX ... 12, 18-19 
input 

format ... 3 
INTENSITY ... 10 
interactive .. . 25, 27, 31 

terminals . .. 8 
interface ... 47 
INTERNAL ... 27, 31 
interpretation of 

input ... 28 
isosceles 

triangle ... 13 

} ... 11 

JOIN ... 11-12, 16 
Julian .. , 41 

Keyboard .. . 49 

labels ... 28-29, 39 
language ... 47 
Lawton, Anthony 17 
LEFT ... 6, 12, 18, 27-29, 

36, 38, 45 
legal 

input . .. 3 
LESS ... 12-13 
level . .. 16, 22 
limitations ... 47 
limits ... 17, 47 
line 

segments ... 16 
texture ... 28 
width ... 35 

linear ... 7, 22, 28, 39 
LIST ... 25-26 
logarithmic 7, 28, 39-40 
Lower 

case ... 11, 20, 48 

math symbol 49 
MODE ... 9 
months ... 28, 39-40 
MORE ... 12, 18 
multiple 

commands . .. 3 

NASA ... 34 
NEW 

FRAME ... 7, 9, 11-12, 
17, 46 

NODEBUG ... 28 
NOECHO .. . 28, 37 
non-decimal ... 41 
normal ... 28, 39 

distribution ... 22 
NOTRACE ... 28 
NOVECTOR ... 28, 37 
numeric 

labels ... 36 

OF ... 28, 46 
OFF ... 27-29 
ON ... 27-29, 34 
ORDER ... 10 
OUTLINE ... 10, 28-29 
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Output ... 2 

pair ... 37 
paper clip '" 4 
PATTERN ... 12-13, 15-16, 

28, 39, 44 
PAUSE ... 25 
PDS ... 17, 27, 31 
permanence ... 9 
pica ... 8 
PLOT ... 11-12, 17 

AXES ... 12, 18 
character ... 28 
symbols ... 44 

plot symbol ... 49 
plotter ... See Versatec, 

Tektronix, etc. 
point buffer . .. 43, 47 
POINTS ... 12, 23 
POWER ... 40 
probability ... See "normal" 
publication ... 33 

quotes ... 19 

random 
access . . , 4 

RBC ••• 17 
rectangle ..• 14 
REDUCE ... 10, 28, 42-43 
reduction ... 7 
RETURN ... 25 
REXX .. . 2 
RIGHT . . . 6, 12, 18, 27-29, 

36, 38, 45 
Roman ••. 20, 48-49 
ROUND ..• 40 
round numbers ... 39 

scaling ... 28, 39 
function . . . 40 

semi-axis . . . 30, 33 
semicolon ... 3 
separator ..• 21 
SEQUENTIAL .. • 27, 31-32 

SET 
ARROW ... 13, 27-26 
AXES ... 29 
AXIS .•• 27, 29 
BAR ... 27, 29 
BOX . . , 27, 30 
CARD . .. 27, 30 
CIRCLE .. . 27, 30 
COLOR .. . 27, 30 
Conunands ... 26 
DEVICE .•• 2, 6-7, 9, 27, 

31 
DIAMOND ... 15, 27, 32 
ELLIPSE .. . 15, 27, 32 
FONT ... 27, 33 
FORMAT ... 27, 34 
GRID . .. 9, 27, 34 
INTENSITY ... 27, 35 
LABELS '" 27, 29, 35 
LIMITS ... 7 , 19, 28, 36, 

46-47 
MODE ... 26, 36-37 
ORDER ... 21, 28, 37, 43 
OUTLINE ... 26-29, 36 
SCALE ••• 7, 22, 28, 39 
SIZE ... 6, 28, 41, 46 
STORAGE ... 43 
SYMBOL .. . 26, 43 
TEXTURE ... 13, 15, 28, 

44 
TICKS ... 28-29, 45 
TITLE ... 28, 45 

SIZE ... 6 
WINDOW ... 6-7, 9, 28, 45 

sideways ... 27, 31-32 
SIZE ... 10 
SMOOTH ... 11, 21-22, 26 
SOLID ... 12-13, 15-16 , 28, 

44 
SPACES ... 12 , 16-19 
spacing between 

characters ... 7 
Speakeasy ... 1 
SPLINE ... 12, 16 
Stand-Alone Program ... 46 
standard devi ation ... 22 
subscript .. . 49 
superscript ... 20, 48 
SYMBOL ... 27-26, 34, 37 

TDMAIN ... 27 
Tektronix ... 2, 8, 17, 31 
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TEXT ... see also 
"coordinate system", 6, 
12, 16, 18 
coordinate 

system . .. 13-15, 42 
editor ... 47 

text-editing ... 2 
TEXTURE •.. 10, 16 
tick 

marks . .. 28 
TICKS ... 10, 28-29, 39, 45 
TIME ... 25, 41 
TITLE ... 7, 11-12, 18-19, 

48-49 
SIZE .. . 10 

TOP ... 6, 12, 18, 27-29, 
36, 38, 45 

TRACE ... 28 

U. G .... 2, 20, 27, 31, 37, 
44, 48 

UGOPEN • • • 31 
UNITS .. . 28, 42 
Upper 

case . . . 11, 48 
user ... 28, 39 

vector ... 28, 37 
characters . • . 7 

Versatec ... 2, 31, 35 
VERTICAL ... 27, 34 
VGT • •. 34 
VM/CM$ 34 

weight ... 22 
window • .. 6-7, 10 
WORLD system ... see 

"coordinate system" 

X .. . 21, 23 
XDATA • .. 12, 18 
Xedit • . . 2 
){MAX • •• 28, 36 
XMIN . . . 28, 36 

Y ••• 21, 23 
YDATA . .. 12, 18 
years . . . 28, 39, 41 
YMAX 28, 36 
YMIN . .. 28, 36 

[ '" 11 

401x .. . See Tektronix 

1 ... 11 
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