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INTRODUCTION

This tutorial is to explain how to use the Tekironix 4115B
with the VAY as host. Section I explains the method of logging
in, while section I1 describes the library facilities available.
Section Il describes the basic program format to use and Section
IV telle how to compile a C program so that it includes the
library routines. The Appendix contains the library routines and
some examples of C programs written especially for the Tektronix
41158.

Special features of the Tektronix 411%SB include 256 possible
colars, 8 possible graphic swfaces, and a resolution of 1280 by
1024 piuels. There are 4 possible color modes: HLS, RGB, CMY, and
machine RGB., HLS is the default color mode. In RGR. the red,
green, and blue values go from O to 100, while in machine RGE they

go from O to 255, CMY is cyan, magenta, and yellow color mode.

1. GETTING STARTED

First. furn on the Tektronix 411%5. This is done hy pressing
the "power on" switch located in the upper right-hand corner of
the pedestal, The computer then goes through its power-up
gsequence and red lights flash on the keyboard. 0Once this process
i finished, the cursor appears in the upper left-hand corner of
the screen. In order to communicate textual infoarmation through
the VAX properly, the computer must be in “text" mode. To set
this, press the <SET UP» key which is located in the upper

right-hand side of the keyboard. The cursor has now changed to an



asterisk, Now type in "code ansi® and hit <RETURN:,  You are now

ready to log in te the VAX., Just press <5ET UF> again to get out

of "set up" mode, and press the <RETURN> key once more. Log in to
the VAX by your normal procedure.

If vou forget to set the computer tn "code ansi" before
logging in, you can still do it afterwards, Simply press the CHET
JF> key and procede according to the directions above. "Set up"
mode is local, and always takes precedence aver any other mode.

You may now use vour favorite editor to write a program for

the Tektromix 411358,

11. AVAILAELE LIBRARY ROUTINES

Many library routines written in C are available for use
within graphic programs. These routines facilitate the witing of
programs because all that is needed is the command and its
paramgters; the sending of escape sequeances and translating of
values is done through the library routine. The header file is in
Appendix A this lists all the routines which can currently be
included within a2 program. The functions have been separated into
5 files, each of which held related routines: device.c, gin.c.
line.c, pixel.c, and seg.c. These libraries can be found in
Appendix B. The correct parameters for sach function can be found

in the Tektronix Series Command Reference Guide.

Device.c contains the C rovtines which set specific modes and
alter device settings on the 41195, In common with all of these
functions is that gach must send an escape sequence to the

~

terminal for each command. The actual command is composed of 2



)

letters and each letter ie converted to its "ansi" integer
equivalent. The function "cmdout" then sends the terminal the
sscape sequence along with the commands in integer form. All
commands must go through this routine. Similarly, any integer
argument to a command must be translated into a form that the
terminal understands, and sent to the 4115 via the "intout"
routine. Two other frequently used routines included in device.c
are "setans" which sets the terminal to "ansi' mode for text
processing, and "settek" which returns the terminal to graphics
mode.,

The gin.c file contains the various gin functions. These
Foutines enable the drawing and locating of points through the use
of the thumbwheesls.

Line.c is the librarv of functions which enable line drawing.
This includes routines such as “movete" which moves the graphics
beam to (d.y) without drawing, and "drawto" which draws a line to
(¢,y). The line calor can be set through wse of the "lincal®
function which needs the index of the color as its argument.

The library file pixel.c contains the functions to enable
pixel operations. The "begpo" function should be called previous
to any other rowtine included in this file; this is the
“begin-pixel-operations® function. Commands to set a viewport,
£ill a rectangle with color, and send an array of colors to the
terminal are included within this librarvy.

The final library is seg.c, which contains various routines
involving segments. Segments can be defined within a program so

that each segment is treated as a unit and can be modified



saparately. To begin a segment, the function "sopen' is called.
and to end a segment, call "sclose."

Many more operations cam be performed on the Tektronix 41150
+han are contained within these % libraries. Additional functions
could make these libraries more complete, and not all of the
current routines have been thoroughly tested. Whenever an
addition aor modification is made to any of the library files, 2
other alterations must be made. First, if a new routine was
added, the header file must be ammended with the name of the new
function in the appropriate location. Second., the files must be

recompiled through the "make graphlib" command.

III. PROGRAMMING FOR THE TEKTRONIX 4110H

The C programming language is wsed to write programs for the
Tektronix 46115B with the VAX as host. The standard ceonventions of
£ must be maintained:; if input-output facilities are required then
the standard C library must be included.

To incorpaorate the library functions described above, 1 of
the first program statements must be “"#include "tek4115.h"." This
incorporates the header file in your program and assures access to
the library routines.

Within the program, a statement which must precede any
graphics commands is “"settek().," This will set the terminal tc
graphics mode. Then, at the end of the program, it is a good idea
to return the terminal to text mode with the “"setans ()" command.

The T commands described above are the only necessary ones

you need include in your program. As was stated above, each



routine requires its own specific parameters; for details see the

Tektronix Series Command Reference buide.

Some sample C programs which were written for the Telktronisr
41158 can be seen in Appendix C. "Cline.c" is an example of an
interactive praogram; it allows the user to input beginning and
anding coordinates and then lines are drawn from the first point
entered to the second (G, y) value. The program continues drawing
lines until CTL-D is entered.

The program "rgb.c" uses the pixel operations to fill
rectangles with color. Three sete of grids are drawn on the
screen to display the RGE color scheme., The first row of grids
explores the blue color value; blue is kept at a constant value in
each arid, while red and green values are incremented. The blue
value begins at 0 and increases by 23, until it is 100 in the

final grid. The next 2 rows of grids explore the green and red

color values in the came manner.

IV. COMPILING YOUR C PROGRAM

Tn compile vour C program for the Tektronix 4115E, the
compiler must be made aware of the library routines i+t they are
included in your pregram. To do this, type "cc <filename>.c
teld41tS.a -1m",. where <filename>» is the name of your program. You
need the "—1m" because some of the routines use the standard C
math library. The executable file will then be in “"a.out" as

usual.
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7% TEK%#115.H =/

/% This is a header file for the library functions x/
/% for the Tektronix 41158B. The file name at the 7/
/% beginning of each group is wmhere that set is located. %/

Faxk DEVICE.D =%%/

clear (3 /% clear-dialog-scroll =/
cmap ()3 /% sat-surface-color-map */
cmcdout (23 /% send escape seguence to terminal */
cmode ()i /% set-color—-mode */
defmac ()3 /% definz—-macro ¥/
drumric (J; /% draw-marker &/
flush (); /% flush-output-buffer x/
intout ()3 /% sand terminal translated integer value %/
mrikmod ()3 /% anter-marker-mode =/
mrktype ()3 /% select-marker-type */
page (J; /*¥ clear—-graphlics area */
sdef ()3 /#% set-surface~definitiions */
setans ()3 /% sa2t mode to ansi for screen editing %/
settek ()3 /% s2t mode to tek for graphics display %/
xy_coord (X3 /% translate (x,y) coordinates %

/E%% GINLC H3kx/

gin(l; /% enable-gin */
ginagry(J: /% query-gin-position =/
gint()i /7% disahle-gin %/
ginpl(); /% get-gin-pick-repcrt &/
ginin(); /% read current gin location */
gpckap(); /% set-gin-pick~aperture */
gincurd{); /% gin-cursor ¥/
intrpt(): /% interpret-report-form-tarminzal =/
reom();: /% report-frequency ¥4

sEwE LINZLC w3/

begpan (); /% begin-panel-fill-osperations x/
drawtao (); /% draw vector from current beam pos to (x,y) %/
andpan ()3 /% end-panal-operations */
filpat ()3 /% fill-pattarn x/
lincol ()3 7% set-linea-color X/
linvup ()3 7% set-window for line drawings %

moveto ()3 /% move—graphics—~baam to (x,y) Xx/



fExx PIXEL.

begpo(2; ¥
pixvup(); Vg
rectil(>; VE-
raswurt(); /%
raswtb{):; VE-
rasrun{); /%
spbpos(). /%

Z*4% SEG.C

pickid(): /%
pivot(); 7%
renaw(); /%
skill()s %
sopen(); /3
spost()s V-
segpos(); 7%

sclose(); Fg-

C Zx%k/

begin-pixasl-operations
set-pixel-viewport
rectangle-fill
pixel-raster—write (6 bits)
pixel-raster—-uwrite (8 bits)
raster—-runlzngth
set-pixel-bheam—-position

Fhx/

pick-id
set-pivot-point
renaw-view
delete-segmaent
begin-sagment
segment-visisble
segment-position
end-segment

Appendix A

x*/
=/
*/

or
>

*/

e
3

*/

*/

e
*

¥/
*/

adle
-4

*/
*x/

e
>
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/% this is DEVICE.C %/

#include <sys/ioctl.hd>

#include

Cstdioa b

#include "tek4l11l5.h"

7 3k e g e o el e de e Rk e ook e el e ok i e ke ol e e ke kook ke el e e ok ok /
Hdedek clear dialog area ks
7 %3 e e e e e e ek oo e e e e e e ek ko e ek bk e e e e ek ok ek ek et /

clear ()

{ int command [23:
command LCO01 = 743
command [1] = 90;
cmdout (command)i

}

£ hddeknhhk gk doh kg d kg ke ke hhdhhhdhd ki dkdht/
e+ 33 s2t surface color map Fkkk/
FEFnrmnikudpfikgpRdpfRn ik hdagplhgdodokdh ki ddkypdkdikrs

cmap (surfacesindaex,indexisindex?2,index3)
int surfacsa,
index,
indexl, Fx%% indices may bo &#k/
index, /%%% hls, rgb or ¥kdk/
index3; /%%% machine rgb Sedede/
{ int command C21;

command E£03 843
command C13 713
cmdout {commandl;
intout {surface):
intout (43
intout {(index);
intout (index1);
intout (index2);
intout {ind2x3};
}

P23 3.3 3-3 22333220323 33 3 2 X33 3353 33323 532 32 3 PR PPy ety
V31 set surface definitions Fkkdk/s
A &k e ek des ek ke o e e e e ook ek sl ek koo sk e ek e e el e e ok ke e ek ek /.

sdef (spac)
int #specs; /% points to array "spec"™ %/
{ int command L[23,
i’ ns

command L[0J] B2%
command £131 = 583
cmdout (command);
intout {*kspec);
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n = ¥spec: /% value indicates numher of =/
/% writing surfaces which follow %/

for (i = 15 1 <= ni 1i++)
intout (¥{spec + 1i)):
}

£k dinrd ik Rl e e ik dedk e dodk e e oo el ke ke ke ok ki k /
Vg3 34 send escape sequence to tarminal kkdk/
LAd kgl ek ket ek hop e ek ek e ek e ek e e edle e

cmdout (command)
int command L[

{ printf ("%c%c%,27,commandl0]);
if (command CO0T > 31)
printf ("Zc",commandlCi]);
}

IRy Rp kR Rk Rk e pefede e ok ek ke ok ek ek dedrdede e e e e dn e e el e ke e /)
/£ dddak set color mods Fhkx/
£ ndgsriek el ek do s pae e ek e e e e oo e e s el oo e e e ek e ekl ek

cmode {color_typeyoverlay,gray_mode)
int color_type,
ovarlay,
aray_modas

{ int command [2]3

command [03 = 84;
command [13 = 773
cmdout {command);
intout (color_type): /%%%% hls, rgh, machine rgb ®&kf/
intout (overlay); /%¥%%% opaque, sub, add ¥/
intout {(gray_mode)d; /*%¥%%% b/w or color Fhx/

}

/7 % ek e g doode ook ook oo ook oo oo g e el e e ak ek e e ke e el dede e /
/%%%%x define macro kuk/
Ak Sdekddhnk Rl ek ek Rk kS ok ek ek ko ke ks

defmac (number,lengthystring)
int number,
lengths
char string;
{ int command L2373,
i;
command C[C3 15
command C1i3 &8
cmdout (command);
intout (numbar);
intout (length);
for (i = 07 i < length;: ++1i)
intout {(string++);
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LAtk addok e dodede el e oo ek deskede s e e e e e dedle e e e e e e e sl ke Sk f
/%%%x  draw marksr *xx/
S FeRenhRgkkddlhfhkdRR ik hngk gkl dok ks

drumrk (xsy)
int xyy3

{ int command C21;
command L0] = 76;
command C11 = 72;
cmdout (command):
xy_coord (x,y2;

}

S ddedeknokr ekt sk ook ko ek ek e ek ek ek e e e e e ok e el e e e skak ek de f
sEx%E%k flush output buffer 32 74
IEpkpfnkihkRdhfafdlddddh ik d it ik dddrh bk ki kg dkik/

flush ()

{ int iyn:
long int 1n;

loctl (O,FIONREAD,E1IN);
n = 1ln + stdin =-> _enti
for (1 = 03 i € n; ++1i)
getchar ()3
}
7 % e Sede g ke e Frake e e ok e oo kb ek ek ek ol ek oo ook ek bl ok ok ek ok
/x%%%x  send translated integer value to terminal k&%x%/
e g R L I Tt e P g S R T P TR L ey

intout (value)
int value;

{ int abs_val,
length = 1,
string [£101;

abs_val = abs (value);
if (value >= 0)
string [0] = (abs_val & 15) | 4B8;
else
string [0] = (abs_val & 15) | 32:
abs_val = abs_val »>> 4;
while (abs_val > 0)
{ string Clength++] = (abs_val & 63) | &4
abs_val = ahs_val >> 6;
}
while (length— > 0)
putchar (string Clangthl);
}

A EpRlhfifhhih ok pfe ok kS ok ook ke defe e A denle e
P& 2.3 entzr marker mode Tgdek/
A% dede e R R dede e e e oo ek dee de ke e e e e e e ke el dede e

mrikmod()

{ printf (”"\0324");
3}
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ARl e e e g el et e ek e el e ke ke ek e dek okedeske ek e e de ook
Vg 2 31 cselect marker typs i/
LERERRE R kR Rk ke ek ko ke Rk ko ke ks

mrktyp(type)
int types
{ 2nt command £23;
command CC0] = command £11 = 77;:
cmdout (command);
intout(typ=)3

A% e ok desr ke sk ok ke oot ook e ook ek de e et e e et
Vg 1334 clear graphics area kxS
LAk ik iRk kiR ki okl dok dede e e e ek ek

page()

{ int command L[21;
command C01 = 12;
cmdout (command)?

}

FEFF RSt khkakdnhdd Rk ki kdr ek ke ke ek kg ok /
Vg +3-3- set mode to ansi for screen editing L 33394
7%k ok ek ook sede ek e e dede e e e ek Rk e kb ke ko ek ke e ek e /

setans )

£ int command L[£231:
command [0] = 37;
command 11 = 33;
cmdout C(command):
intout (1);

}

AR ERpE Rk Rhndhhhk kiR iRk kRl bRk Sk kdr ks kk R/
/¥%%x set mode to tek for graphics display Kk ¥Rd/
F gy gy g g e e S L s Lt Td

settek()

{ int command T23;
command L£0] = 37;
command [13 = 33;
cmdout Ccommand):
intout (0);
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FERERR RSy ek akwf ik kg kgt ek ek bk ek bRk ik /
/%%%%  translate x-y coordinatas into form £ 3 2294
Fg-33-+4 recognizad by 4lxx L3374

7 e de Rk e e s e e dedr e e e e ke e leole oo e e e e ol e e ek e e e e e e e e e/

xy_coord (x,y)
int Xy
Yy

F%x% previous hiy extra loy hix lox %%/

{ static int prev_xy [5] = {0,0,0,0,03}:
int coord £51,
hiyyextrasloyshix,;lox,
send_extra,
1y
length;

length = 0;

hiy = {Cy >> 7)) & 31) | 32;
extra = ({y & 3) €C 2) ] (x & 3> |} 9863
loy = {{y >> 2) L 31) | 936
hix = ({x >> 7)Y & 31> | 32%
lox = ({x >»> 2) & 31) | 6&4;

1f (hiy 1= prev_xy [01)

{ coord [length++] = hiy:
prev_xy [01 = hiy:

}

send_axtra = 0;
1f {(extra != prev_xy [13)

{ coord Clength++] = extra;
prev_xy L[1] = extra;
++sand_extra;

}

if (loy != prev_xy [2] |} send_extra ||l hix != prev_axy

{ coord Llength++] = loy:
prev_xy [2] = loy;

}

if (hix = prav_xy [33)

{ coord Clength++] = hix3

prev_xy [3] = hix;

}
coord Clength++3 = lox; /%%% always send lox Z¥kk/
prev_xy [£4] = lox;

for (1 = 0; i € length; ++1i)
putchar (coord Cil);



#include
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/% this is GIN.C */
"tek41l15.h"
A adedndedede i e ek e ekt e e e e e e e e ek e dr e ok ek fedde e sk ekl kb /
223 enable GIN oot desdek

At Rt Rt e e e e S 2 gt R R 2 2 3

gin (deviceyfunctiongyevaents)
int devicesfunctionsyevaents;

{ int command C£231,

devfun:
commandlL 0 = 733
commandlC 13 = 693

cmdout{command);

devfun = (device <¢ 3) | function;
intout (devfun):

intout (events);
}

Rkt dddidhkdkd ek bk d b e ek bR/
P 33 query GIN position 233374
V- 2323 32 2 33 33 3033t t2232 £2 23 3- 13333 33 2.2 2 4.2.3.8 -2 03 5 23 74

gingry (device,function)
int device,function;

{ int command £23;
int devfun;

commandL 031 73:
comnandf1l = 80;
cmdout(command);

devfun = B 3 device + function:
intout (devfund;
}

F R RERBreReR e wR R nfh b S dh ik hd Rk b dkd vk hkbghlii/
/i disablie GIN xRk /
SRR R Ry R ke kR R xRy kR kg dek kR wdkhdkdknks

gint (device, function)
int device,function;

{ int command L[23;
int devfuns:

commandl 0] T35
commandill 683
cmdout(command);
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devfun = B % device + function;
intout {devfund):

J T I P I S Py
g get GIN pick raport sl
7 s e e e e ok ek Aok ok e ok Ak e ks g ek o ek e gk A R ok ek /

ginpl (kayiyxyyssegnosidno)d
int idnosys=gnoixysyskeyi;
{
char strl123];

scanf("il2sf,strd:

((strl4] - 32) < 7)) + {((=str[5] - 32) << 2);

C{strl1] - 32) < T7) + ({str[3] - 32) << 23 + ({strl2] >> 1)
X 4);

keyi = strC033

([

x
y

segno = intrpt(strisl):
idno = intrpt(strl93);
3

/ o e gt 2 ek ook ook ek ool ok e ook e ok e de ek e ok e el ok ok dkde ke s
VET LT READ CURRENT GIN location LT
Rgikdd ki hiok Rk iRk Rk F ik ik Rddkik kk kR kg kik/

ginin (keysXx.y)
int fkoyys%xekys

{ char s L71:;

reom (0):
scanf{"ZTc",s)3

51 B 31) << 2 | (s L2] & 233

#x = (sC43 & 31) << 7 | (st
= 7 1 (sC33 E 31) << 2 § (s T21 & 2) >> 2)3

¥y = (sC13 & 31) <K
%key = s C0]:
dramrk (#x,xy);

AT T T T T P T P e B R P A P R R R e P e
b E 2 set gin pick aperture ¥kkx/
S/ Fed e dedeR et de gk f ke e dedde ek o foar e e ol sk de e e de e fede ek e el feke e /
gpckap (win)

int win;

{int commandl2];

commandLC{] T33

commandlfli] 653

cmdout (command);
intout {(win)3
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7 e dede de e ek ek defe s e e e e e oo e e e ek koo e e ek kol el e ek ek e ek e/
£ ARk gin cursor ks
£ Rd e ek dek etk e deh e fedede e ek ek e e sk de e e ek e e e ek /
gincur (dev,yfun,curno)d

int dev,funycurno;

{int commandC21;
int devfun;

commandC02 73;%
commandi1l 673
cmdout(command};

devfun = 8 % dev + fun:
intout (devfunl;

intout {(curnal;

W

}
A Rddep Rt gnid g wdddhd gk dd g hdhhdk ki kk/
Vg-+3-1 interpret report from terminal Fkfx/

7 Edet ekt etk oo e ek e e e e ek ok ok e et ko R e e e ek X S

intrpt {(str)
char #*str;

{ return (((xstr++ - 32) << 10) + ((Fstr++ - 323 << §4) +
(%str & 152333

/ %33k e lesde ook sl ek ool ook etk ek e e e e e e e oot e ke de s e ek /
Vg 323 report freguency (REOM)D wxRx/
SRR dRgarkdR ik Rk gk dokdede ek Aok g ek ek fede e ek ek dek /

reom (freg)
int freq:

{ int command C231;
command LO0J = 733
command Tl1]1 = 77;
cmdout (command);
intout (freql:
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/% this is file LINE.C %/

Binclude "tek41il5.h"

F i m iRk e o e e el e ek sk sl el deofe et e e e el e ek
Vg 13 begin panel Till operation k%% /
A ARk kg e dofe R fef e e oo oo e e el e ol e e el e e e e e e

begpan (xsyslinestylel
int Xs¥Ys
linestyle;

{ int command C£23;
command L02Y = 76;
command £1] = 303
cmdout (command);
xy_coord (x,y2;:
intout (linestyle)d;

% 30 ek A deae e ek ge e e sl desfede A e e sle e e e e ek ook ok e e ek ek e ek ool eale ke ek /
&3 33 draw vector from current beam pos to X,y Tk /
ExdemkinpidfpdRdnipnih ok d il il Sl frk g doededededefefededede s /

drawto {(x,y)
int x,
yi
{ int command E£23;
command €01 = 75;
command C1] = 71;
cmdout (command):
xy_coord (x,y):

}

7%k R R ik ok ol ok ded oo e dede e el e e e e b ko de ek ek ok
Vg +:3-4 end panel oparations ¥R/
/fpdmne ik d kRt hd ok iddl ke d gk d Rk ke ke ke kR bbbk d ki

endpan ()

{ int command C23:
command [03 = 75;
command L1] = 69;
cmdout(command):
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SR Fge ke de e R deh e de e dede e sk e ek ke ek ok ke ek
£REER fill pattern FhyuR/S
/A ek d ek e deke ke e ek ke gkt dodkoh ok kR dek ki ke ki s

filpat (pattrn)
int pattrn;

{ int command £273;
command L£L01 = 773
command C11 = B0;
cmdout (command):
intout (pattrn):

7 %5k e dooieotok dkok o e e e o ek e ek e ek e ok el ek dnokde et kok ek e ek ok /
A 23 352t line color ks
£ knffrdkd ko d e defoiedk ek e el ek e e e ool e el ek ook /

lincol (index)
int index;

{ int command C21;
commanc L[0J = 773
command L[C1] = 76;
cmdout {command);
intout {indax);

b

xR RRngduphgn g fedfd fr ik fok ko dedoddedede e e e e e e ke ok
P33 set window for line drawings Y/
FmgrdlrR e R e ek e ke e e ol e e e e ek e e e ke sk e e ook ke e e e e e el /)

linvup (loxsloyshixyhiy)
int lox,
loy,
hix,
hiys
{ int command [23;
command [0] = B2;
command [13 = 87
cmdout {command);
xy_coord {(lox,loy);
xy_coord (hixshiy);
}

/R af Rkl dodede g ek ek ek fk ph R kk ke ok bk ks
VT3] move graphics beam to x,y dknk/
IanppkgftRdhdadadddihR kiR dd ik fhdokdohdrddbd bk ik ks

movato (xjyy)
int Xy
VR
{ int command C23;
command C0) = 753
command C[13 = 703
cmdout Ccommand);
xy_coord {(x.,¥);:
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/% this is file PIXEL.L %/

#include "teké4il5.hn
#i1nclude <{math.h>

ARk el fod ek ok e e e e e e e e e el e e e e e ke ol ke e ke ke
V& $-3-35 bagin pixel cperations Fkkk/
AR eddon e tede e e e e e ke e e fep e e ke e e e e e e e ok e e e ek gk /

begpo (surfacesalu_mode,bits_per_pixz=l)
int surface,
alu_mode,
bits_per_pixel:

{ int command £23;

command £0] = 92;

command 1] = 853

cmdout (command);

intout (surfaced;

intout (alu_mocde)s

intout (bits_per_pixel):
}

iRl fede e kb ek dok ek ok ke do ok oo e e e e ek e
a4 3 set pix2l viewport t 33274
Ak et il ke ke o e e ek ek ek sk kb e ek ek ek e oo e

pixvup (loxy,loyshixyhiy)d
int lox,
loy,
hix,
hiys:
{ int command €231:

command C0] B23

command £11 333

cmdout (command):

xy_coord (loxsloy):;

xy_coord (hix,hiyd;
}

/%% Rkt kR dok ko ek ke Rk ok b ok ok kR Rk /
a3+ 3 pixel rectangel fill b2 23 94
A R ek el oo ke el e e e koo o ke e ke de e e e e e ke s /

recfil (loxsloyshixshiy,index)
int lox,loy,hixyhiy,index;

{ int command C23;

command C0J = command [12 = {2
cmcdout Ccommand):

xy_coord {(lox,loy);

xy_coord Chix,hiy):

intout (index):
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/% 3% R A e e Je sl e seak draede vz ook dredesk deok ol sk e ook ek e e e ke ks &
/% pixel rastar write REEE/
P+ t1] write array of color indices L3244
Aok nf Rk i gdhdd ekt ke fe e el ekl e de ke /

raswrt {pixels,color_code)
int pixels;
int color_code [3;

{ int i,
length,
command £23,
out_code C&507];

command C£03J B2s;
command [13] 303
cmdout Ccommand)
intout (pixels);

FE%% encode 6 bits per pixal #fk/

for (i = 0; i < pixels: ++1i)
out_cod2 F£il = color_code [i] + 32;
tntout (pixels);
length = pixels;
while (length-—— > Q)
putchar (out_code Llengthl);:

)

o B xene skole sh g e de e oo aade oo gk ke e e e sl slo ol slewde ey sleofe Sk ook ok ek Rk e e e
VE-+:33 pixel raster write (8 hits/pix21) FHhk/
Va3 133 write array of color indices *xkx/

7% FHR itk ek ddrd ok ek ek ek kot e de ke e e ke ek ki kk k /

raswutb (inar)
int inarl23;

{ int i,
command £27,
out_code [41;

command LCO0J
command L£13
cmdout (comman
intout (33;
intout (4);

823
303
d)s

/%%% encode B bits per pixel %ks
out_codel0] = {(inarl0] & 252) >> 2) + 32;
out_codefl] = ((Cinarl0] E 3) << 4) { (inarCl1] & 240) >> 4) + 323
out_codef2] = ((Cinarll1] £ 15) << 2) | Cinarf€2] & 192) >> &) + 32
out_cedel3] = (inarfl2] £ 53) + 323
for (i = 05 1 < 4; ++1)

putchar Cout_cade TCil):
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S EFRmr R psRnddddhahdnt R np iy fhhgffikhhfkkixdk/
g 333 raster runlength fkkk/
£ % e e e dede Sk de g ek ke ok e e deok ek ek ok ek ke ke A ek ok ek /

rasrun {pixelsycolor_index,bits_per_pixel)
int pixels,
color_index,
bits_per_pixel;

{ int command L[21],
runcodes
double pow (D;

runcode = pixels % pow ((double) 2,Cdouble) bits_per_pixel)
+ color_index;

command L0] = 3823

command L£13 = 763

cmcdout (command);

intout (1);

intout (runcoda);

SRRk agkddh gk ke ki bd kb ke ek ek dk sk k/
Vg 3334 set pixel beam position e 32374
ARGkt dkkdkhdpn i hkid gkl ok e fed ok kkok ek ok

spbpos {(Xsy)

int xq
ys
{ int command L2313
command L£0J = 823
command LC11 = 72;

cmdout (command)s
xy_coord (xsy);
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/% this is file SEG.C %/

(include "tek4115.h"

7 %30k fe e et ook sk ook e e ok ok ok skodesieok sk ke e el ok ek ook A ek ok ook ok /
/a%%%  Pick Id E Ty
P g P S P g L e S S S S

pickid (idno}
int idno;

{ int commandL23;}
command(D] 173

commandl1l] 7335
cmdocutl{command);

il

1]

intout (idno);
}

LA e ki ek ke Rk Rk ek kdrk ko ke dkkkkk /
Vg3 33 set pivot point £33
Fapdaniffhph b pdikdedef e p e nde g ghd xRt/

pivot (x.¥y)
int X,y
{ int command (233
command L£O0J B3:
command [13] 803
cmdout (command);
xy_coord (x,yli

}

S uRdkthRFahR et nphi ki dddkRd ki kR rrrhkRkiki/
/e reneyw viaw dedkdi s
£ RE kot ik kR or R d ik kg ik gde gk fhkk ki hkRkkkk/

rensuw (viaw)

int view;
{ int command [2
command L[CO01
command L[13]

nmnrm

3
I
7

0\ =
e

cmdout{command);
intout (viewd;
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S ERuaiihkin ki ngkpd i hkfRpdkidddhdhadhddd kil iki/
/ e e oo

deded Delete Sagment 2 +3-94
ARk dd ek ik Rk ek fe s ek e ek kededp ok ek ook ek deod ek e e e ek ke koo de /

skill (segno)
int segno;

{int commandl2];

commandl0] 83;
commandil3] 153
cmdout{command);
intout (segno);
}

1

7 Fkcdkkckdkdohgkd kool fopk Rtk otk ek de A de ke ke gk ek kg kg gk /s
Vi 3323 Begin Segment %%/
e dade dee e Aoy ek ek ek ook e ks e ek ekl e ek ks ko ek ke ke ko ko ke /
soapen (segno)

int segno;

{int commandL23];

commandlC 0] = 83:
commandC1] = 693
cmcdout(command);
intout (segno);

}
Sk dk oo e e ool e R ke e R e e e e e e dr e e e Ao oo e e e e e ek e sk e ik e e e e e e e ek /)
/%% FERx Segmoent Visible */
P 223230 32 £ e T 2 R E Y R s et i Y,
/% 1nputsi segno - the segment no
vis - 0 fer invisible
1 for visivbkle */

spost (segnosvis)
int segnoyvis;

{int commandC231:

3

commandL (] = H
= 84&3
P

B8
commandCl] = 8
cmdout{command

intout (segna}:
intout (vis):
}
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ek TR kg Rl gl e fede ek e ek e ek ok ek /
/¥xukkx  Segment Position L33 22 74
L adnkddeh kg ik dkk kb ko ke dek ke ek ok ik kg ks

segpos (segnosxyy)
int segnosxsys

{int commandL2];

commandlC0J 833
commandC11] 88:
cmdout{commandl;

intout (segnol:

xy_coordixsyl;
3

L g ek ddr e e o dedede e sle e ek e el e eofe el ek e e e e ol ek e e ek 3k /
/%% End Segment HkkkX/
LAkl fin gl ke kg R ek ok Rk el ek e deoke ek fe ok ook e &k
sclose ()
{ int commandl21;
commandC0] = 833

commandfl] = 67;
cmdout{command);
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/% CLINE.C %/
#include "tek41l5.4"
#include <{stdia.h>
main{argcy argv) * A program to draw lines on the screen */
7% givan inputs: start (x,y) and end (x, yl. %/
/% The program can be called with an index */
/% indicating a color value. Once the program¥/
% beginsy the user can input coordinate */
/3% values for minx, miny,; maxx, maxy. To */
% exit the program, a CTRL-D must be entered.*/
int argc;
char %*argv(l1l;
{
int minx, miny, /% minimum (x,y) ccordinates %/
Maxxy Maxy, % maximum (x,y) coordinates =%/
index, /% line color index */
one = 13 /% default line color is white %/
settek{);
if (argc = 2} /¥ no color index entered %/
lincolf{&on=z);
alse ( 7% s2t line color =/
index = atoilargvil1);
lincolf{findex):
}
while (scanf("Xd ¥d %d %d®, Eminx, &miny, Emaxx, Emaxy) 1= EOF)
{ /% continu? getting coordinates 3/
moveto(Eminx, &miny);
drawto(fmaxx, Lmaxy);
}
setansi1();
} ¥ end main %/
atoai(s) /% converts character string to integer %/
char sC2;:
{
int i, n, sign;
for (1 = 05 sCil == " * |] sCid == “\n” || sCil == “1t°; 1i++)
H /% skip white space %/
si1gn = 13
if {(sCy1l == "+° }| =sCa] == “=") /% =ign x/
sign = (sCi++3 == "+°) 2 1 : -1;
for (n = 05 sCi] >= "0° L€ sLil <= “97: i++)
n =10 * n + sCi] - “0°;
return(sign % nd;
} * end atoi #H/
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/% RGE.C */

/% This program exploras the color system RG3. Three */

/% rows of grids are drawn across the screen. Each *x/
/% row describes constant planes of ona color value, %/
/% while the other two color values are incremated. %/
#include "tek41l15.h"
#define CTYPE 1 /% color type = RGH */
#defina OVRLY 1 /% color overlay mode = opaque */
#define GRY 1 /% set for color */
#defina NSURF 1 /% surface for which color is defined x/
#de2fine SURF O /% current surface */
#define ALU Iv] /% no change in ALU mode *
#dafine BITS O /% current number of bits-per-pixel %/
#defina B8ITPL 8 /% number of bit planes defined for surface %
#define STEP & /% increment for colors x/
ddefine XSTEP 50 * increment of x—-coordinate -3
$dafine YSTEP 40 /% increment of y-coordinate x/
main(d
{
int x1 = 0,
y1l,
x2 = 50,
yZs
xlstart,
x2start,
index = 1, /% color indax */
ry ¥ red color value x/
= /% gresn color value x/
by /¥ blue color value */
spacl21, /% array for set-surface definition */
1e J3 /% index counters x/
settek(D;
page(); /% clear the screen ®/
cmoda(CTYPE, OVRLY, GRYD: /% set-color-mode #%/
spacl0] = 13 /% define array for set-surface-definition #*/
spacfl] = BITPLS
begpo(SURF, ALU, BITS),; /% bagin pixel operations %/
for (b = 03 b <= 100; b += 25) ( /% for each rectangle, keep %7/
xistart = x1 + 103 /% blus constant while in- 3/
x2start = x2 + 103 /% crementing red and green %/
vyl 103

0o

Z0,

y2
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r = 03
g = 03
for (1 = 15 1 <= 4; i++) (
xl = xlstart;
x2 = x2start:
for (3 = 15 j €<= 43 j++) {
cmap(NSURFs indexy ry gy b);
/% set-surface-color-map %7
recfil{xl, yl,y x2y y2, index++);
/% rectangle fill #/
r += STEP: /% 1ncrement red %/
g += STEP; /¥ increment grean %/
x1 += XSTEP;
x2 += XSTEP:
}
yl += YSTEP:
yZ2 += YSTEP;
}
}
x1 = 03 x2 = 503
for (g = 07 ¢ <= 1003 g += 233 ( /% keep green constant *x/
xlistart = x1 + 10; 7% while incrementing */
x2start = x2 + 103 /% red and blue *x/
yi = 2303
y2 = 270;
r = 0;
b = 0%
for (i = 1; i <= 4; i++) ({
xl1 = xlstart;
x2 = xZ2start;
for (3 = 17 J €= 4 j++) (
cmap{NSURF, indexy, ry gs b);
recfil{xlysy yly x2y y2s index++);
r += STEP;: /% increment rad %
b += STEP; /% increment blue &/
xl += XSTEP;
x2 += XSTEP;
}
vyl += YSTEP;
y2 += YSTEP;
}
1
xl = 0; x2 = 50;
for (r = 0; r €= 100; r += 25) ( /% keep red constant */
xlstart = x1 + 103 /% while incrementing %/
x2start = x2 + 10; /% blue and graen */
vyl = 4503
y2 = 490;
g = 0%
b = 03
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for (i = 15 i <= 4 i++) (
x1 xistart:
x2 xZ2start;

for (3 = 15 j €= 43 j+4) {
cmap{NSURF, indexy r, gy b5
recfil(xl, yl,y, x2, y2, index++);
g += STEP; /% increment green */
b += STEP; /7% increment blue */
x1l += XSTEP;
x2 += XSTEP;

}

yl += YSTEP;

y2 += YSTEP;

}
3
getchar(); /#% wait for carriage return %/
scdef(spec): /% set-surface-definition X/
/% redefine color map and erase screen %/
setans(); /7% return to ansi mode %/

7% end main %/



