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PREFACE 

This work was sponsored  by t h e  Oak Ridge N a t i o n a l  L a i o r a t o r y  (ORNL) 

F u s i o n  Energy D i v i s i o n  (FED) Large  C o i l  Program and was done i n  

c o n j u n c t i o n  with sys tem development on the GIFTS 4B1 s u i t e  of s t r u c t u r a l  

a n a l y s i s  computer p r o g r a m .  

V 





AB S TRACT 

T h i s  r e p o r t  documents t h e  u s e r - l e v e l  s u b r o u t i n e s  of t h e  TCSTKF 

s o f t w a r e  l i b r a r y  f o r  t h e  Oak Ridge N a t i o n a l  Labora to ry  (ORNL) Fus ion  

Energy D i v i s i o n  (FED) DECsystern-la. The TCSTKF g r a p h i c s  l i b r a r y  was 

w r i t t e n  and i s  ma in ta ined  s o  t h a t  l a rge -p roduc t ion  computer programs can 

access a small, e f f i c i e n t  g r a p h i c s  l i b r a r y  and produce device- inde-  

penden t  graphics  f i l e s .  T h i s  l i b r a r y  is p r e s e n t e d  as a n  a l t e r n a t i v e  t o  

t h e  l a r g e r  g r a p h i c s  s o f t w a r e  l i b r a r i e s ,  such  as DLSSPLA. The main 

e x r e r n a l  d i f f e r e n c e  between t h i s  s o f t w a r e  and t h e  TCSTEK2 ' s o f t w a r e  

l i b r a r y  i s  t h a t  t h e  TCSTKF s o f t w a r e  w i l l  create .TKF f o r m a t t e d  

i n t e r m e d i a t e  p l o t  d a t a  f i les ,  as w e l l  as producing  d i s p l a y  images on t h e  

s c r e e n  of a T e k t r o n i x  4880 series s t o r a g e  t u b e  t e r m i n a l .  

i n t e r m e d i a t e  p l o t  d a t a  f i l e s  can b e  subsequen t ly  pos tp rocessed  i n t o  

r e p o r t - q u a l i t y  images on a v a r i e t y  of o t h e r  g r a p h i c s  d e v i c e s  a t  ORNL. 

These 

vi i 





1 INTRODUCTION 

In  Oak Ridge N a t i o n a l  Labora to ry ' s  (ORNL's) Fus ion  Energy D i v i s i o n  

(FED), t h e r e  are numerous 4@88 series T e k t r o n i x  s t o r a g e  t u b e  t e r m i n a l s  

a v a i l a b l e  f o r  use.  T e k t r o n i x  s u p p l i e s  a s o f t w a r e  l i b r a r y ,  c a l l e d  t h e  

Te rmina l  C o n t r o l  System (TCS), which t r a n s l a t e s  u s e r  program d a t a  i n t o  

v e c t o r - l i n e  images f o r  g r a p h i c s  d i s p l a y  on t h e i r  t e r m i n a l s .  This 

document d e s c r i b e s  a new s o f t w a r e  l i b r a r y  t h a t  w i l l  d i s p l a y  an  image on 

t h e  s c r e e n  of a T e k t r o n i x  t e r m i n a l  and s imul t aneous ly  create a 

device- independent  p l o t  d a t a  f i l e .  This p l o t  d a t a  f i l e  can be  

s u b s e q u e n t l y  pos tp rocessed  t o  r e c o n s t r u c t  r e p o r t - q u a l i t y  drawings of the 

d i s p l a y  images on any of t h e  g r a p h i c s  d e v i c e s  a v a i l a b l e  a t  ORNL. 

The name of t h i s  new s o f t w a r e  l i b r a r y  is  TCSTKF. The f i r s t  t h r e e  

c h a r a c t e r s  mnemonically r e p r e s e n t  t h e  T e r m i n a l  C o n t r o l  g s t e m ,  and  t h e  

last t h r e e  r e p r e s e n t  T e k t r o n i x  c h a r a c t e r  ( K )  file. The i n t e r m e d i a t e  

(device- independent )  .TKF p l o t  d a t a  f i l e  c r e a t e d  by t h e  TCSTKF s o f t w a r e  

l i b r a r y  i s  s imply t h e  same ASCII dec ima l  e q u i v a l e n t  (ADE) c h a r a c t e r  

stream used  by TCS t o  c o n t r o l  t h e  e l e c t r o n  beam o r  write o u t  c h a r a c t e r s  

o n  t h e  s c r e e n  of t h e  t e r m i n a l -  

- 
- - -  

1 
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2. HOW TO USE THIS DOCUMENT 

This document h a s  t h e  f o l l o w i n g  o r g a n i z a t i o n .  S e c t i o n  3 d e s c r i b e s  

how t o  a c c e s s  t h e  TCSTKF so f tware .  I n  Sect. 4 t h e r e  are examples of how 

to p o s t p r o c e s s  t h e  .TKF f i l e .  A sample program is  p r e s e n t e d  i n  S e c t .  5. 

These t h r e e  s e c t i o n s  shou ld  be r e a d  by anyone u s i n g  t h i s  s o f t w a r e  

l i b r a r y .  The l a s t  several s e c t i o n s  p r e s e n t  a d e t a i l e d  d i s c u s s i o n  of t h e  

i n t e r n a l  f u n c t i o n s  of t h e  TCSTKF s o f t w a r e  l i b r a r y  and o p t i o n s  a v a i l a b l e  

t o  i t s  use r .  It i s  n o t  necessa ry  t o  read  t h e s e  s e c t i o n s  b e f o r e  use  of 

t h e  l i b r a r y .  An advanced sample problem is  p r e s e n t e d  i n  t h e  las t  

s e c t i o n .  

4 micro f i ched  l i s t i n g  of t h e  TCSTKF s o f t w a r e  sou rce  i s  a t t a c h e d  t o  

t h e  back cover  of t h i s  document. Throughout t h i s  document i n t i m a t e  

f a m i l i a r i t y  i s  assumed w i t h  t h e  b a s i c  TCS software ( s e e  Refs .  2 and 3 ) .  

No changes t o  t h e  e x t e r n a l  f u n c t i o n s  of the TCSTEK s o f t w a r e  l i b r a r y  were 

made. 
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3- WOW TO ACCESS THE TCSTKF SOFTWARE 

The TCSTKF s o f t w a r e  l i b r a r y  i s  a v a i l a b l e  t o  t h e  u s e r s  of t h e  FED 

DECsystem-10 by u s e  of a command f i l e  l o c a t e d  on d e v i c e  PUB: i n  a manner 

s i m i l a r  t o  a l l  o t h e r  g r a p h i c s  so f tware .  Such .CMD f i l e s  c a u s e  t h e  

i n c l u s i o n  of a l l  t h e  n e c e s s a r y  r e l o c a t a b l e  o b j e c t  modules (.REL f i l e s )  

w i t h o u t  t h e  use r ' s  hav ing  t o  concern  h imsel f  w i t h  t h e  l o c a t i o n  of t h e  

.REL f i l e s  o r  t h e  o r d e r  i n  which t h e y  are loaded. 

3 .1  STANDARD LOADING AND EXECUTION 

To e x e c u t e  a FORTRAN program, 'yourpg' i n  t h i s  example, and t o  use 

t h e  TCSTKF s o f t w a r e  l i b r a r y ,  t y p e  

.EXECUTE yourpg, @PUB : TCSTICF 

Two i n f l e x i b l e  r equ i r emen t s  must b e  m e t  by t h e  use r ' s  FORTRAN code. 

(1 )  The re  must be  a c a l l  t o  s u b r o u t i n e  INITT(@),  t h e  s t a n d a r d  way 

t o  i n i t i a l i z e  t h e  TCS so f tware .  ( A  call t o  s u b r o u t i n e  INITT 

w i t h  an  argument of z e r o  f o r c e s  TCS t o  de t e rmine  a u t o m a t i c a l l y  

t h e  TTY t r a n s m i s s i o n  speed in c h a r a c t e r s  p e r  second.) T h i s  

s u b r o u t i n e  c a l l  shou ld  be made on ly  once and must b e  t h e  f i r s t  

TCS s u b r o u t i n e  c a l l  i n  t h e  use r ' s  program. 

( 2 )  There  must be a c a l l  t o  s u b r o u t i n e  FINITT(IX,IY), t h e  s t a n d a r d  

way t o  t e r m i n a t e  t h e  TCS so f tware .  (The arguments  I X  and  I Y  

r e p r e s e n t  t h e  f i n a l  p o s i t i o n  of the a lphanumer ic  c u r s o r  i n  

a b s o l u t e  s c r e e n  c o o r d i n a t e s . )  T h i s  s u b r o u t i n e  c a l l  shou ld  be  

made only  once and mst b e  t h e  l a s t  TCS s u b r o u t i n e  c a l l  i n  t h e  

use r ' s  program so t h a t  t h e  last i n t e r n a l  c h a r a c t e r  b u f f e r  i s  

w r i t t e n  t o  t h e  .TKF f i l e .  

Assuming b o t h  of t h e  above r equ i r emen t s  have  been  s a t i s f i e d  and t h e  

u s e r ' s  program e x e c u t e s  s u c c e s s f u l l y ,  t h e n  an  i n t e r m e d i a t e  .TKF p l o t  

d a t a  f i l e  wlll have been  c r e a t e d  i n  t h e  u s e r ' s  d i s k  area. Th i s  f i l e  is  

named FOR24.TKF and  i t  may b e  p o s t p r o c e s s e d  i n  a v a r i e t y  of ways. 

( S e c t i o n  6 . 3 . 1  d i s c u s s e s  how t o  create an  i n t e r m e d i a t e  .TKF p l o t  d a t a  
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f i l e  w i t h  an d i f f e r e n t  name.) 

3.2 OVERLAYED LOADING 

As w i l l  be  d i s c u s s e d  f u r t h e r  i n  S e c t .  7., several TCS s u b r o u t i n e s  

have  been modif ied t o  pe rmi t  a u t o m a t i c  g e n e r a t i o n  of .TKF p l o t  d a t a  

f i l e s .  The re fo re ,  t h e  r e l o c a t a b l e  o b j e c t  modules c o n t a i n i n g  t h e s e  e n t r y  

p o i n t s  must be loaded f i r s t .  With nonoverlayed l o a d i n g  t h i s  i s  

accomplished by t h e  i n d i r e c t  command f i l e  PUB:TCSTKF.CMD, which c o n t a i n s  

t h e  f o l l o w i n g  t w o  d i r e c t i v e s  t o  program LINK: 

REL : TCSTKF .REL 

With oqe r l ayed  load ing ,  a set  of d i r e c t i v e s  t o  program LINK t h a t  

will i n c l u d e  t h e  TCSTKF s o f t w a r e  i n  t h e  a p p r o p r i a t e  overl-ay segment i s  

REL:TCSTKF .REL/INCLUDE:  (RESET,DATTKF,TKPDO) , 

REL: TCSTEK. KEL/USERLIBRARY 

The module RESET c o n t a i n s  a n  e n t r y  p o i n t  named RESET. The r e s t  of 

t h e  e n t r y  p o i n t s  d i s c u s s e d  in S e c t s .  6 and 7 a re  c o n t a i n e d  in module 

TKFDO e x c e p t  f o r  DATTKF, DASTKF, and DAFTKF. 
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4 .  POSTPROCESSING INTERMEDIATE .TKF PLOT DATA FILES 

Once an i n t e r m e d i a t e  oTKF p l o t  d a t a  f i l e  has been c r e a t e d  i n  t h e  

u s e r ’ s  d i s k  area, t h e  PLOT command can  b e  used t o  create  d i s p l a y  images 

on several t y p e s  of g r a p h i c s  d e v i c e s  a t  ORNL. 

d e m o n s t r a t e  how t o  p o s t p r o c e s s  a oTKF f i l e  and produce p l o t s  on t h e  

Versatec p r i n t e r / p l o t t e r  connected t o  t h e  FED DECsystem-L0: 

The f o l l o w i n g  examples 

.PLOT VEK :=FOR2 4. TKF 

The same f u n c t i o n  can b e  accomplished on t h e  Versatec p r i n t e r / p l o t t e r  

connec ted  t o  t h e  FED PDP-11/45 ( a f f e c t i o n a t e l y  c a l l e d  t h e  RAT) by t y p i n g  

.PLOT V45:  =FOR2 4 .  TKF 

T h i s  p o s t p r o c e s s i n g  s t e p  is p r e f e r a b l e  t o  t h e  p r e v i o u s  one because  t h e  

v e c t o r - t o - r a s t e r  c o n v e r s i o n  (a CPU i n t e n s i v e  p r o c e s s )  n e c e s s a r y  t o  

p roduce  a Versatec image i s  performed on the PDP-11/45 r a t h e r  t h a n  on 

t h e  DECsystem-10. Furthermore,  t h e  Versatec p r i n t e r / p l o t t e r  queue i s  

f r e q u e n t l y  backlogged on the D E C s y s t e w l j 3 ;  t h e r e f o r e ,  p l o t t i n g  on t h e  

PDP-11/45 c a n  r e s u l t  i n  a f a s t e r  turnaround.  

There are o t h e r  p o s t p r o c e s s i n g  a l t e r n a t i v e s .  For a complete  

d e s c r i p t i o n  of t h e  c a p a b i l i t i e s  of the PLOT command, see Ref .  4 .  

To o b t a i n  a copy of t h e  f i l e  BEST-TKF on t h e  FRSO a t  K-25,  a 

s p e c i a l  command i s  a v a i l a b l e .  By t y p i n g  

FICHE BEST-TKF 

a r e q u e s t  w i l l  be g e n e r a t e d  t o  a l o c a l l y  w r i t t e n  p o s t p r o c e s s o r  t o  s p o o l  

t h e  .TKF f i l e  t o  a s p e c i a l  area. N o  f u r t h e r  a c t i o n  is  r e q u i r e d  by che 

u s e r .  P e r i o d i c a l l y  ( a t  p r e s e n t ,  each  day a t  noon),  t h e  system o p e r a t o r  

creates a t a p e  t h a t  c o n t a i n s  a l l  t h e  s p o o l e d  FRSO r e q u e s t s .  This t a p e  

is s e n t  t o  K - 2 5  f o r  p o s t p r o c e s s i n g .  U s u a l l y ,  t h e  r e s u l t i n g  m i c r o f i c h e  

o r  m i c r o f i l m  o u t p u t  w i l l  be r e t u r n e d  t o  t h e  u s e r  w i t h i n  4 8  hour s .  
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5. A SIMPLE EXAMPLE 

Th i s  s e c t i o n  demons t r a t e s  a sample e x e c u t i o n  of a FORTRAN program 

t o  draw a d i s p l a y  image on a Tek t ron ix ,  create a .TKF p l o t  d a t a  f i l e ,  

and  subsequen t ly  p o s t p r o c e s s  the =TKF f i l e  i n t o  an  image on t h e  Versatec 

p r i n t e r / p l o t t e r  connec ted  t o  t h e  FED PDP-11/45. 

5-1 TEST PROGRAM 

The f o l l o w i n g  program u s e s  TCS t o  draw an  exponentially decay ing  

c o s i n e  f u n c t i o n .  This program i s  i n t e r n a l l y  commented and as such  i s  

s e l f - e x p l a n a t o r y .  A l i s t i n g  fo l lows .  

PROGRAM RNGTCS 

COMMON /DRWPAR/ I SW( 4 )  RVW ( 4 )  CON 

DATA LSW/2f l@,4f l0 ,2e)0 ,416@/ 

DATA COW/(d. 2 /  

C 

C 

DATA RVW/fl. ,2O. , -I* , l e /  

C 
C INITIAT, IZE THE T C S  SOFTWARE LIBRARY 

C 
C S E T  UP A SCREEN AND VIEWING WINDOW 

CALL I N I T T  ( 0 )  

CALL SWINDO ( ISW(1)  ,ISW(2) ,ISw(3) ,ISW(4)) 
CALL DWINDO (RVW(1) ,RVW(2) ,RVW(3) ,RVW(4) ) 

C 
C DKAW RINGER 
C 
C FIRST CALCULATE AND MOVE TO BEGINNING P O S I T I O N  

Y = COS(RVW(1)) * E X P ( C 0 N  * - R V W ( l ) )  
CALL MOVEA ( RVW ( 1 ) , U) 

C 
C NOW LOOP THROUGH ALL THE P O I N T S  

DO lf@ T=RVW( 1) ,RVW(2) , -Q)5  

CALL DRAWA ( T , Y )  
Y = C O S ( T )  * E X P ( C 0 N  * -T)  

100 CONTINUE 
C 
C D R A W  A G R I D  

DO 2@fl X RVW(1) ,RVW(2) ,2* 
CALL MOVEA (X,RVW(3) ) 
CALL DRAWA ( X , R W ( 4 ) )  
CONTINUE 
DO 21fi Y = RVW(3) ,RVW(4)  , - 2  
CALL MOVEA ( R W ( 1 )  ,Y) 

260 



CALL DRAMA (RVW(2>,Y) 
2 18 CONTINUE 
C 
C TERIVIN.4TE TCS 

CALT, FINITT ( @,7 8fl) 
STOP 
END 

5.2 SAMPLE FXECUTION 

To e x e c u t e  t h e  above program, t h e  u s e r  f i r s t  c o p i e s  i t  i n t o  h i s  

d i s k  area 

.COPY =DOC:RNGTCS.FOR 

t h e n  e x e c u t e s  i t  by t y p i n g  

.EXECUTE RNGTCS.FOR,@PUB:TCSTF 

Assuming a s u c c e s s f u l  e x e c u t i o n ,  t h e  f i l e  FOR24.TKF w i l l  have been 

c r e a t e d  i n  t h e  u s e r ' s  d i s k  area. 

y i e l d s  a n  image t h a t  shou ld  be similar t o  t h e  c u r v e  i n  Fig. 1. 

P o s t p r o c e s s i n g  on t h e  FED PDP-llj45 

5 - 3  SAMPLE RATCH EXECUTLON 

The foil-owing b a t c h  c o n t r o l  f i l e  demons t r a t e s  an a c t u a l  

s t ep -by- s t ep  e x e c u t i o n  of t h i s  t es t  program. ( N o t i c e  t h a t  a l though  t h e  

program was execu ted  i n  t h e  b a t c h  mode, no ADE c h a r a c t e r s  c l u t t e r  t h e  

l o g  f i l e ,  as would have been t h e  c a s e  w i t h  t h e  TCSTEK s o f t w a r e  l i b r a r y .  

The TCSTKF s o f t w a r e  l i b r a r y  de t e rmines  t h a t  t h e  program i s  b e i n g  

e x e c u t e d  i n  t h e  b a t c h  mode and t h e r e f o r e  does n o t  send any c h a r a c t e r s  t o  

t h e  .LOG f i l e . )  

lfl: 00: 05 BAJOB BATCON v e r s i o n  13( 1 @ 7  1) r u n n i n g  RNGTCS sequence 

1fl:00:@5 BAFlL  

1@:00:05 I iASUII Job  pa rame te r s  

4351  i n  stream 1 f o r  A 3 1  DISSPLA 
I n p u t  from DSKAQ:RNGTCS.CTL[ 1@,1@1] 

18:08:05 BAFIL Output t o  BSKAQ:RNGTCS*LOG[l@, 1911 

Tirne:00:05:00 Unique: YES Restart : NO 
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ORNL-DWG 80-3018 FED 

Fig. 1. The d i s p l a y  image f o r  the sample program i n  Sect. 

j 

5. 
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16:@Q:@5 MONTK 
1 6: 00 : 0 5  USER 
16: 0@: 08 USER 
10: @$ : 08 USER 
16:BQ: 1@ MONTR 
113: 0@: I @  MONTR 
1@:00:11 MONTR 

16: 00: 11 MONTR 
16:00: 1 4  USER 
llb:@Q:51 USER 
16 :02 :28  U S E R  
1 @ : 0 2 : 2 8  USER 

1@:@2:28  USER 
1@:@2:28  USER 
1j?J:@2:28 MONTK 
1f l :@2:28  MONTR 
1$!1:02:28 MONTR 
18: 02:  3!d USER 

18: $2 : 30 MONTR 
lj?J:Q)2:36 MONTR 
16: 02 : 3fI MON'L'R 

1 f l :02 :28  USER 

16: 02: 3fl USER 

lf l :@4:11 K - Q U E  
16: 04:  1 2  K J O R  
16: 05 : 58 TAGOUT 
lfl :@S:Sfl  LGOUT 
113: 05 : 5fl LGOUT 
16: 44: 07 LPMSG 

.LOGIN 1fJ/101 
J O B  3 7  ORNL F u s i o n  E n e r g y  6@3a TTY162 
[LGNJSP Other  j o b s  s a m e  PPN:46] 
1000 04-De c- 7 9 Tu e 

.LOCATE 1 
NODE FELIUSC( 1) ORNL Fus ion  Energy 603a 8 9 4 5 - 7 9  

L o c a t e d  

LINK: L o a d i n g  
[LNKXCT RNGTCS E x e c u t i o n ]  

..EXECUTE RNGTCS.FOR,PUB:TCSTKF 

STOP 

END OF EXECUTION 

EXIT 
CPU TIME: 0 . 2 2  ELAPSED TIME: 1:37.45 

.D IRECT FOR2 4. TKP 

FUR24 TKF 2 < 0 5 5 >  4-Dec-79 DSKA: [ 18,1811 

.K J O B  DSKA0 : RNGTCS .LOG=/W/B/Z : 4/VR : 10/VS :4 3 5  1 
/VL : 2 0fl /VP : 1 O/VD :P 

TOTAL OF 2 BLOCKS I N  1 FILE I N  LPTS1 REQUEST 
Other  j o b s  same PPN 
Job 3 7 ,  User [lf?, l lbl]  L o g g e d  off TTY162 la05 4-Dec-79 
A n o t h e r  j o b  s t i l l  logged i n  u n d e r  [1@,1011  
R u n t i m e  2 . 4 3  s 

LPTSPI, V e r s i o n  6 ( 3 4 4 1 3 )  R u n n i n g  o n  EPL01fl 

T h e  next sec t ions  of t h i s  r e p o r t  are i n t e n d e d  for t h e  a d v a n c e d  user  

who would  l i k e  t o  access some of the u n i q u e  f e a t u r e s  of t h e  TCSTKF 

software l i b r a r y .  



6 .  USER-LEVEL TCSTKF SOFTWARE 

The TCSTKF s o f t w a r e  l i b r a r y  can  be  used w i t h o u t  m o d i f i c a t i o n  t o  a 

use r ’ s  FORTRAN program t o  produce  .TKF f o r m a t t e d  p l o t  d a t a  f i l e s  

a u t o m a t i c a l l y .  With m o d i f i c a t i o n  t o  a user ’s  FORTRAN program, f u l l  

c o n t r o l  of t h e  g r a p h i c s  d e v i c e  d i s p l a y  is a v a i l a b l e .  The T e k t r o n i x  

d i s p l a y  o r  t h e  .TKF f i l e  o u t p u t  can  b e  s e l e c t i v e l y  t u r n e d  o f f  o r  on. 

S e c t i o n s  6.1 and  6.2 d i s c u s s  haw t o  c o n t r o l  t h e  o u t p u t  d i s p l a y  on a 

T e k t r o n i x  o r  i n  a .TKF f i l e  by u s i n g  t h e  ON/OFF switch c a p a b i l i t i e s  of 

t h e  TCSTKF so f tware .  

O p t i o n a l l y ,  a mode of e x e c u t i o n  is  a v a i l a b l e  t h a t  w i l l  a l l o w  t h e  

u s e r  t o  d e c i d e  a f t e r  a d i s p l a y  image h a s  been  drawn on a T e k t r o n i x  

s c r e e n  whe the r  o r  n o t  t h e  T e k t r o n i x  d i s p l a y  image shou ld  b e  saved. 

S e c t i o n  6 . 3  d i s c u s s e s  how a temporary .TKF f i l e  can  be c r e a t e d  

c o n t a i n i n g  t h e  c u r r e n t  T e k t r o n i x  d i s p l a y  image from which a permanent 

.TKF f i l e  can  be updated  by t r a n s f e r r i n g  t h e  d i s p l a y  image from t h e  

temporary t o  t h e  permanent .TKF f i l e .  Of cou r se ,  t r a n s f e r r i n g  t h e  

d i s p l a y  image t o  t h e  permanent .TKF f i l e  i m p l i e s  t h a t  t h e  d e c i s i o n  t o  do 

s o  w i l l  be  made a f t e r  t h e  d i s p l a y  image h a s  been  drawn, t h u s  a l l o w i n g  a n  

i n t e r a c t i v e  c a p a b i l i t y .  S e c t i o n  6 . 4  p r e s e n t s  how t o  d i s p l a y  a 

p r e v i o u s l y  c r e a t e d  .TKF f i l e  w h i l e  e x e c u t i n g  a FORTRAN program. S e c t i o n  

6.5 d i s c u s s e s  how t o  merge an  A S C I I  f i l e  i n t o  a .TKF d a t a  f i l e  so  t h a t  

t h e  r e s u l t i n g  .TKF f i l e  w i l l  c o n t a i n  b o t h  p l o t  and p r i n t  o u t p u t .  

Throughout Sects .  6 and  7 several FORTRAN l o g i c a l  f u n c t i o n  

subprograms are desc r ibed .  A l o g i c a l  f u n c t i o n  subprogram r e t u r n s  a t r u e  

o r  false value and can  be used t o  t a k e  a c t i o n  depending upon t h e  s u c c e s s  

( t r u e )  o r  f a i l u r e  ( f a l s e )  of a s p e c i f i c  o p e r a t i o n .  However, a l l  

DECsysternlfl  FORTRAN f u n c t i o n  subprograms, i n c l u d i n g  l o g i c a l  ones ,  can  

b e  c a l l e d  as r e g u l a r  s u b r o u t i n e  subprograms i f  t h e  u s e r  w i shes  t o  i g n o r e  

t h e  f u n c t i o n a l  v a l u e  r e t u r n e d  by t h e  subprogram. For example, 

Sect.  6.4.1 d e s c r i b e s  l o g i c a l  f u n c t i o n  TKFTEK, which d i s p l a y s  a n  

e x i s t i n g  .TKF p l o t  d a t a  f i l e  on t h e  user ’s  T e k t r o n i x  t e rmina l .  It can 

b e  c a l l e d  by e i t h e r  
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IF ( T K F T ~ (  ‘D SK: PLOT .ME‘ ) ) 1 00,200 

CALL TKF’fEK( ‘DSK:PLOT.ME’ ) 

The f i r s t  method i s  p r e f e r r e d  because  t h e  f i l e ,  PLOT.ME, might  n o t  be  i n  

t h e  user‘s d i s k  area. With t h e  second method i n f o r m a t i o n  abou t  t h e  

p r e s e n c e  o r  absence  of t h e  .TKF f i l e  is n o t  a v a i l a b l e .  

6.1 GRAPHICS DISPLAY DEVICE CONTROL 

‘These s u b r o u t i n e s  can b e  used t o  c o n t r o l  t h e  g r a p h i c s  d i s p l a y  

e i t h e r  on t h e  s c r e e n  of a T e k t r o n i x  s t o r a g e  t u b e  o r  i n  a n  i n t e r m e d i a t e  

.TKF p l o t  d a t a  f i l e .  The f i r s t  t h r e e  c h a r a c t e r s  of t h e  s u b r o u t i n e  name 

a r e  e i t h e r  TEK o r  TKF, depending upon which g r a p h i c s  d i s p l a y  t h e  u s e r  

w i s h e s  t o  c o n t r o l .  ‘ h e  l a s t  c h a r a c t e r s  are  e i t h e r  O N  o r  OFF depending 

upon what a u s e r  wi shes  t o  do w i t h  h i s  g r a p h i c s  d i s p l a y .  

In a l l  cases c a l l i n g  one of t h e s e  s u b r o u t i n e s  w i l l  f i r s t  c a u s e  t h e  

i n t e r n a l  TCS o u t p u t  b u f f e r  t o  be  s e n t  t o  a l l  g r a p h i c s  d e v i c e s  a c t i v e  

b e f o r e  t h e  c a l l  w a s  made. A f t e r  t h i s  f / O  h a s  been performed, t h e  

a p p r o p r i a t e  s w i t c h  i s  s e t  t o  c o n t r o l  t h e  r e q u e s t e d  g r a p h i c s  d i s p l a y .  

The d e f a u l t  s t a t u s  of bo th  t h e  TEK and TKF ON/OFF s w i t c h e s  is on. 

Kowever, i f  a u s e r  i s  e x e c u t i n g  h i s  program under  t h e  b a t c h  c o n t r o l l e r ,  

t h e  d e f a u l t  s e t t i n g  f o r  t h e  TEK ON/OFF s w i t c h  i s  o f €  t o  p r e v e n t  

c l u t t e r i n g  t h e  b a t c h  .LOG f i l e  w i t h  ADE c h a r a c t e r s .  

6.1.1 S u b r o u t i n e  TEKON -- 

S u b r o u t i n e  TEKON’S f u n c t i o n  i s  f i r s t  t o  c lear  t h e  i n t e r n a l  T C S  

b u f r e r ,  i f  one i s  p r e s e n t ,  and t h e n  t o  t u r n  on a s w i t c h  t h a t  p e r m i t s  

subsequen t  g r a p h i c s  t o  be t r a n s m i t t e d  t o  t h e  user‘s  T e k t r o n i x  terminal.. 

( T h i s  i s  t h e  d e f a u l t  s t a t u s  of t h e  TCSTKF s o f t w a r e  l i b r a r y . )  
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Ca 1 l i n g  s equence : 

CALL TFKON 

Argument list: None 

R e s t r i c t i o n s :  

The TCSTKF s o f t w a r e  w i l l  n o t  a l l o w  t h e  TEK ON/OFF s w i t c h  t o  b e  

t u r n e d  on w h i l e  t h e  program i s  b e i n g  execu ted  from ba tch .  

6.1-2 S u b r o u t i n e  TEKOFF 

S u b r o u t i n e  TEKOFF'S f u n c t i o n  is  f i r s t  t o  c lear  t h e  i n t e r n a l  TCS 

b u f f e r ,  i f  one is p r e s e n t ,  and t h e n  t o  t u r n  o f f  a s w i t c h  t h a t  p e r m i t s  

g r a p h i c s  t o  be  t r a n s m i t t e d  t o  t h e  use r ' s  T e k t r o n i x  t e rmina l .  

C a l l i n g  sequence :  

CALL TEKOFF 

Argument list: None 

6 . 1 0 3  S u b r o u t i n e  TKFON 

S u b r o u t i n e  TKFON's f u n c t i o n  i s  f i r s t  t o  c l e a r  t h e  i n t e r n a l  TCS 

b u f f e r ,  i f  one i s  p r e s e n t ,  and t h e n  t o  t u r n  on a s w i t c h  t h a t  p e r m i t s  

g r a p h i c s  t o  be  t r a n s m i t t e d  t o  t h e  c u r r e n t l y  open i n t e r m e d i a t e  .TKF p l o t  

d a t a  f i l e .  

C a l l i n g  sequence :  

(This is  t h e  d e f a u l t  s t a t u s  of t h e  TCSTKF s o f t w a r e  l i b r a r y . )  

CALL TKFON 

Argument l ist :  None 

6.1.4 S u b r o u t i n e  TKFOFF 

S u b r o u t i n e  TKFOFF's f u n c t i o n  is  f i r s t  t o  clear t h e  i n t e r n a l  TCS 

b u f f e r ,  i f  one i s  p r e s e n t ,  and t h e n  t o  t u r n  off a s w i t c h  t h a t  p e r m i t s  

g r a p h i c s  t o  b e  t r a n s m i t t e d  t o  t h e  c u r r e n t l y  open i n t e r m e d i a t e  .TKF p l o t  

d a t a  f i l e .  
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C a  1 l i n g  s equence : 

CALI, 'XFOFF 

Argument l i s t :  None 

6 . 2  GRAPHICS DISPLAY DEVICE STATUS 

A f a c i l i t y  h a s  been provided t o  a l l o w  t h e  u s e r  t o  examine t h e  

s t a t u s  of t h e  TEK and  TKF ON/OFF s w i t c h e s -  It w a s  de t e rmined  t h a t  

i n t e r a c t i v e  programs need t o  be  a b l e  t o  t a k e  a c t i o n  depending upon 

whe the r  a s p e c i f i c  g r a p h i c s  d i s p l a y  h a s  been t u r n e d  on o r  o f f .  For 

example,  i f  t h e  T e k t r o n i x  t e r m i n a l  i s  c u r r e n t l y  b e i n g  used as an o u t p u t  

d e v i c e ,  t hen  a u s e r  g e n e r a l l y  would l i k e  t o  be  a b l e  t o  pause  t o  v i e w  t h e  

d i s p l a y  image between drawing t h e  d i s p l a y  image and e r a s i n g  the page i n  

p r e p a r a t i o n  f o r  t h e  n e x t  d i s p l a y  image. I f  t h e  T e k t r o n i x  t e r m i n a l  i s  

n o t  be ing  used as a n  o u t p u t  dev ice ,  t h e n  a pause  i s  g e n e r a l l y  

unnecessa ry .  The f o l l o w i n g  t w o  s u b p r o g r a m  examine t h e  TEK and TKF 

ON/OFF s w i t c h e s  and r e t u r n  t h e  co r re spond ing  l o g i c a l  value depending 

upon whether UT n o t  t h e  d i s p l a y  i s  i n  use.  

6.2.1 L o g i c a l  F u n c t i o n  GTSTEK 

L o g i c a l  f u n c t i o n  GTSTEK r e t u r n s  t h e  l o g i c a l  v a l u e  of t h e  T e k t r o n i x  

ON/OFF swi t ch .  I f  t h e  v a l u e  r e t u r n e d  f o r  t h i s  f u n c t i o n  is  t r u e ,  t h e n  

g r a p h i c s  o u t p u t  can be  t r a n s m i t t c d  t o  t h e  u s e r ' s  t e r m i n a l .  I f  t h e  v a l u e  

r e t u r n e d  f o r  t h i s  f u n c l i o n  i s  f a l s e ,  t h e n  g r a p h i c s  o u t p u t  t o  t h e  user 's  

t e r m i n a l  i s  suppressed.  T e k t r o n i x  ON/OFF s w i t c h  i s  t r u e  by d e f a u l t ,  

e x c e p t  when t h e  u s e r  i s  logged i n t o  a h a t c h  job. To c o n t r o l  t h e  

T e k t r o n i x  ON/OFF s w i t c h ,  see t h e  documentat ion on t h e  TEKON and TEKOFF 

s u b r o u t i n e s  i n  t h e  pre-Jious s e c t i o n .  

C a l l i n 2  sequence:  

IF  (GTSTEK(@)) t e k o n ,  t e k o f f  

wherc. tekon and t e k o f f  symbol i ca l ly  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  which 

t h e  u s e r ' s  program can branch depending upon t h e  l o g i c a l  v a l u e  r e t u r n e d  

by subprogram GTSTEK. 
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Argument l ist: A dummy argument i s  r e q u i r e d .  

Examp le: 

LOGICAL GTSTEK 

. 
C 
C CHECK FOR TEKTRONIX CAPABILITY 

IF (.NOT. GTSTEK(@)) GO TO 160 
C 
C HERE 

C 
C HERE 
1M 

I F  ON, PAUSE TO ASSIMILATE IMAGE 
CALL A D E I N (  1, JUNK) 

I F  NOT ON 
CONTINUE 

6.2.2 L o g i c a l  Func t ion  GTSTKF 

L o g i c a l  f u n c t i o n  GTSTKF r e t u r n s  t h e  l o g i c a l  v a l u e  of t h e  

i n t e r m e d i a t e  =TKP p l o t  f i l e  c a p a b i l i t y .  If t h e  v a l u e  r e t u r n e d  f o r  t h i s  

f u n c t i o n  i s  t r u e ,  t h e n  g r a p h i c s  o u t p u t  can  b e  t r a n s m i t t e d  t o  t h e  u s e r ' s  

.TKF f i l e .  I f  t h e  v a l u e  r e t u r n e d  € o r  t h i s  f u n c t i o n  is f a l s e ,  t hen  

g r a p h i c s  o u t p u t  t o  t h e  use r ' s  .TKF f i l e  i s  suppressed .  

.TKF p l o t  d a t a  c a p a b i l i t y  i s  t r u e  by d e f a u l t .  To c o n t r o l  t h e  

i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e  O N / O F F  s w i t c h ,  see  t h e  documentat ion on 

t h e  TKFON and  TKFOFF s u b r o u t i n e s  i n  t h e  p r e v i o u s  s e c t i o n .  

C a l l i n g  sequence :  

The i n t e r m e d i a t e  

I F  (GTSTKF ( B )  ) t kf on, t k f  of f 

where t k f o n  and t k f o f f  s y m b o l i c a l l y  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  which 

t h e  use r ' s  program can  branch  depending upon t h e  l o g i c a l  v a l u e  r e t u r n e d  

by  subprogram GTSTKF. 

Argument l i s t :  A dummy argument is requ i r ed .  

Example: 

LOGICAL GTSTKF 

C 
C CHECK FOR THE *TKF FILE OPTION 
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I F  (GTSTKF(@)) GO TO 188 
C 
C HERE I F  NOT ON 

CALL TKFON !TURN I T  ON. 

C HERE I F  ON 
1 Od CONTINUE 

6 . 3  SOFTWARE FOR THE SELECTIVE SAVING OF .TKF PLOTS 

For  t h e  i n t e r a c t i v e  u s e r  a n o t h e r  o p t i o n  i s  provided by the TCSTKF 

s o f t w a r e  1- ibrary.  I n s t e a d  oE hav ing  t o  place a l l  d i s p l a y  i n a g e s  i n t o  

t h e  .TKF f i l e ,  c o n t r o l  i s  p o s s i b l e  f a r  s e l e c t i v e l y  d e c i d i n g ,  a f t e r  a 

d i s p l a y  image h a s  been drawn, whet-her o r  n o t  t o  t r a n s f e r  t h e  d i s p l a y  

image t o  t h e  permanent .TKF f i l e .  The t h r e e  s u b r o u t i n e s  d e s c r i b e d  i n  

t h i s  s e c t i o n  irilplement t h i s  c o n t r o l .  

The f i r s t  subprogram, INITKF, i s  used t o  i n i t i a l i z e  t h e  TCSTKF 

s o f t w a r e  L ib ra ry  i n t o  t h i s  mode of execu t ion .  A c a l l  t o  t h i s  subprogram 

must r e p l a c e  t h e  c a l l  t o  s u b r o u t i n e  I N I T T  ( t h e  TCS i n i t i a l i z a t i o n  

s u b r o u t i n e ) .  A t  t h e  l o g i c a l  ending of a d i s p l a y  image, a c a l l  t o  

s u b r o u t i n e  FINPAG s h o u l d  b e  made. 'l'his s u b r o u t i n e  w i l l  a s k  t h e  u s e r  

whether  o r  u o t  t h e  temporary .TKF f i l e  ( a n  exact d u p l i c a t e  of t h e  ADE 

c h a r a c t e r s  t h a t  c r e a t e d  t h e  d i s p l a y  image of t h e  user's t e r m i n a l )  i s  t o  

b e  t r a n s f e r r e d  i n t o  t h e  permanent .TKF f i l e .  The l a s t  S u b r o u t i n e  

d e s c r i b e d  i n  t h i s  s e c t i o n  p r o v i d e s  u s e r  c o n t r o l  o v e r  t h e  p o s i t i o n  and 

compos i t ion  of t h e  prompt t h a t  q u e r i e s  t h e  u s e r  whether  o r  not  t o  

t r a n s € e r  t h e  d i s p l a y  image. 

6.3.1 Logical. F u n c t i o n  INITKF 

T h e  f u l l  c a p a b i l i t i - e s  of the TCSTKF s o f t w a r e  l i b r a r y  can h e  used by 

i n i t i a l i z i n g  t h e  subprogram package w i t h  a c a l l  t o  l o g i c a l  f u n c t i o n  

INITKF i n s t e a d  of t h e  TCS s u b r o u t i n e  I N I T T  (among o t h e r  f u n c t i o n s ,  

s u b r o u t i n e  I N I T K F  c a l l s  TCS s u b r o u t i n e  I N I T T  f o r  t h e  u s e r ) .  There are 

two arguirients: an i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e  s p e c i f i c a t i o n  and a 
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l o g i c a l  v a r i a b l e  t o  set t h e  prompt swi t ch .  

t h e  l o c a t i o n  and name of t h e  .TKF f i l e  t o  be c r e a t e d .  The prompt s w i t c h  

argument shou ld  be  t r u e  if t h e  user wishes  t o  a c t i v a t e  subprogram FINPAG 

f o r  i n d i v i d u a l  .TKF p lo t - sav ing  op t ion .  This f a c i l i t y  allows t h e  u s e r  

t o  d e c i d e  a f t e r  a d i s p l a y  image i s  p l o t t e d  on t h e  T e k t r o n i x  s t o r a g e  tube  

( b u t  d u r i n g  e x e c u t i o n  of h i s  program) whether  o r  n o t  t o  p l a c e  t h e  

d i s p l a y  image i n  t h e  permanent .TKF f i l e  f o r  subsequent  pos tp rocess ing .  

I f  no i n t e r a c t i v e  i n d i v i d u a l  d i s p l a y  image s a v i n g  is  r e q u i r e d ,  t h e n  t h e  

v a l u e  of t h e  prompt s w i t c h  argument should  be  false. 

C a l l i n g  sequence:  

The f i l e  s p e c i f i c a t i o n  i s  

IF ( INITKF( ' f i1e s p e c i f i c a t i o n ' ,  prompt))  success, f a i l u r e  

where s u c c e s s  and f a i l u r e  symbol i ca l ly  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which a use r ' s  program can branch depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram IWITKF. 

Argument - 1 is t : 

' f i l e  s p e c i f i c a t i o n '  i s  a s t a n d a r d  DECsystem-la f i l e  s p e c i f i c a t i o n  

t h a t  can c o n s i s t  of a dev ice ,  f i l e  name and 

e x t e n s i o n ,  project-programmer number, and 

s u b f i l e  d i r e c t o r y .  The d e f a u l t  f i l e  s p e c i f i -  

c a t i o n  is  DSK:FOR24.TKF[-l. [The f i l e  

s p e c i f i c a t i o n  must be  passed  as e i t h e r  an  

A S C I Z  c h a r a c t e r  s t r i n g  o r  an  A S C I I  c h a r a c t e r  

s t r i n g  ending  w i t h  a d o l l a r  s i g n  ($ )  

c h a r a c t e r .  Blank c h a r a c t e r s  a r e  ignored.  An 

A S C I Z  c h a r a c t e r  s t r i n g  i s  an  A S C I I  c h a r a c t e r  

s t r i n g  t h a t  i s  gua ran teed  t o  have a n u l l  

Cha rac t e r  f o l l o w i n g  it. 1 
i s  a l o g i c a l  v a r i a b l e  i n d i c a t i n g  whether  o r  

n o t  ( t r u e  o r  f a l s e )  t h e  u s e r  wishes  t o  be 

i n d i v i d u a l l y  prompted du r ing  execu t ion  t o  save 

h i s  d i s p l a y  images. ( I f  f a l s e ,  a l l  d i s p l a y  

images  w i l l  be  s e n t  t o  t h e  .TKF f i l e  i n  

accordance  w i t h  t h e  v a l u e  of t h e  TKF ON/OFF 

swi tch .  ) 
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E x a m o l e :  

LOGICAL INZTKF 

C 
C 
C I N I T I A L I Z E  THE TCSTKF AND TCS SOFTWARE 

C 
C HERE I F  FAILURE 

TYPE 5@$@ !PKTNT ERROR MESSAGE 
56@@ FORHAT( ‘CALL TO I N I T K F  FAILED.  J O B  STOPPED’ ) 

S T O P  
C 
C HERE I F  SUCCESSmTL 
168 CONTINUE 

IF (INITKF(”ISXA:STORE.TKF[, ,GUD,DATA,HERE] ‘ , .TRUE.) )  GO TO 160 

5.3.2 L o g i c a l  F u n c t i o n  FINPAG 

The T C S  s o f t w a r e  does no t  p r o v i d e  f o r  a pause between t h e  f i n i s h  o€ 

a d i s p l a y  image, t h e  erasure of t h e  s c r e e n ,  and t h e  commencement of a 

new d i s p l a y  image. L o g i c a l  f u n c t i o n  FINPAG a l l o w s  t h e  u s e r  t i m e  t o  

ass imilate  t h e  i n f o r m a t i o n  i n  a d i s p l a y  image by paus ing  u n t i l  t h e  u s e r  

s t r i k e s  any c h a r a c t e r  on t h e  terminal keyboard ( u n l e s s  h e  h a s  p r e v i o u s l y  

t u r n e d  t h e  T e k t r o n i x  t e r m i n a l  o f f  by c a l l i n g  subprogram TEKOFF o r  t h e  

program is  b e i n g  execu ted  by t h e  b a t c h  c o n t r o l l e r ) .  

If t h e  l o g i c a l  f u n c t i o n  INITKF h a s  been c a l l e d  t o  set up prompting 

f o r  i n t e r m e d i a t e  .TKP f i l e  se lect ive d i s p l a y  image sav ing ,  t hen  a c a l l  

t o  l o g i c a l  f u n c t i o n  FINPAG w i l l  query t h e  u s e r  w i t h  a prompt and w a i t  

u n t i l  a s i n g l e  c h a r a c t e r  i s  typed from t h e  t e rmina l .  A r e s p o n s e  of N 

(uppe r  o r  lower case) w i l l  c ause  t h e  temporary .TKF f i l e  t o  b e  

r e i n i t i a L i z e d  w i t h o u t  t r a n s f e r  t o  t h e  permanent .TKF f i l e .  Any r e sponse  

o t h e r  t h a n  N w i l l  be i n t e r p r e t e d  as p o s i t i v e ,  c a u s i n g  t h e  temporary .TKF 

f i l e  t o  be t r a n s f e r r e d  a u t o m a t i c a l l y  t o  t h e  permanent .TKF f i l e .  A f t e r  

i h e  s u c c e s s f u l  t r a n s f e r  of t h e  d i s p l a y  image d a t a ,  t h e  s c r e e n  w i l l  be 

e r a s e d  and program c o n t r o l  w i l l  be r e t u r n e d  t o  t h e  c a l l i n g  subprogram. 
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N a t u r a l l y ,  f f  t h e  T K F  ON/OFF s w i t c h  h a s  been  t u r n e d  o f f ,  t h e n  no 

t r a n s E e r  will be performed,  r e g a r d l e s s  of a p o s i t i v e  r e sponse  t o  t h e  

prompt.  Also, if t h e  TFK ON/OFF s w i t c h  h a s  been t u r n e d  o f f ,  t h e n  no 

prompt w i l l  b e  made and t h e  temporary .TKF f i l e  ( i f  p r e s e n t )  w i l l  b e  

t r a n s f e r r e d  t o  t h e  permanent .TKF f i l e .  

C a l l i n g  sequence :  

I F  ( F I N P A G ( 1 A D E ) )  s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  s ta tement:  l a b e l s  t o  

which a u s e r ' s  program can  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram FINPAG. 

A r  pumen t 1 i s  t : - 
IADE i s  t h e  ADE c h a r a c t e r  s t r u c k  by t h e  u s e r  i n  r e sponse  t o  

t h e  prompt concern ing  t h e  .TKF f i l e  t r a n s f e r .  IADE w i l l  

b e  set t o  zero i f  no r e sponse  w a s  r equ i r ed .  

Examp le:  

LOGICAL FIWPAG 

C TERMINATE CURRENT PLOTTING PAGE AND 
C TRANSFER IF  SO DESIRED. 

I F  (FLNPAG(JUNK))  GO TO 188 
C 
C HERE 

5M0 

C 
C HERE 
llacb 

I F  FAILURE 
TYPE 50@@ !PRINT ERROR MESSAGE 
FORMAT( 'CALL TO FINPAG FAILED.  J O B  STOPPED' ) 
STOP 

I F  SUCCESSFUL 
CONTINUE . 

5.3.3 L o g i c a l  Func t ion  TEKFNT 

L o g i c a l  f u n c t i o n  TEKPMT may b e  used t o  change the s t a t e m e n t  

d i s p l a y e d  d u r i n g  e x e c u t i o n  when a d e c i s i o n  is made as t o  whether  o r  n o t  

t h e  d i s p l a y  image shou ld  b e  t r a n s f e r r e d  from the  temporary .TKF f i l e  

i n t o  t h e  permanent .TKF f i l e .  O p t i o n a l l y ,  subprogram TEKPMT may be  used  
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t o  t u r n  o f f  u s e r  i n t e r a c t i o n  completely a f t e r  p r o c e s s i n g  a d i s p l a y  image 

s o  tha t  f u t u r e  ca l l s  t o  s u b r o u t i n e  FINPAG do n o t  r e q u e s t  t h e  u s e r  t o  

d e c i d e  abou t  d i s p l a y  image t r a n s f e r s .  This subprogram shou ld  n o t  b e  

c a l l e d  u n l e s s  t h e  TCSTKF s o f t w a r e  w a s  i n i t i a l i z e d  by c a l l i n g  subprogram 

I NIrXF 

C a l l i n g  sequence  f o r  three-argument c a l l :  

I F  (TEKPEIT(IX,IY,  "yourpmt'))  s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  statement l a b e l s  t o  

which a u s e r ' s  program can  branch depending upon t h e  l o g i c a l  - m l u e  

r e t u r n e d  by subprogram TEKE'MT. 

Ar gumen t 1 i s  t : - 
IX 

IY 

' you rpm t ' 

i s  t h e  X a b s o l u t e  T e k t r o n i x  s t o r a g e  t u b e  c o o r d i n a t e  of 

t h e  lower l e f t -hand  c o r n e r  of t h e  prompt c h a r a c t e r  

s t r i n g .  I f  t h e  J a l u e  of I X  i s  less t h a n  ze ro ,  a s w i t c h  

i s  se t  t o  s u p p r e s s  prompting f o r  d i s p l a y  image 

t r a n s f e r r i n g .  ( A l l  d i s p l a y  images w i l l  be  t r a n s f e r r e d  i f  

T X  i s  less than  zero.)  

i s  t h e  Y a b s o l u t e  T e k t r o n i x  s t o r a g e  tube  c o o r d i n a t e  of 

t h e  lower l e f t - h a n d  c o r n e r  of t h e  prompt c h a r a c t e r  

s t. c i n g  . 
i s  t h e  t e x t  s t r i n g  t o  be  m i t t e n  as a prompt t o  a s k  t h e  

qiuestion whether o r  n o t  t o  save t h e  d i s p l a y  image. [ T h i s  

t e x t  s t r i n g  m i s t  b e  less t h a n  80 c h a r a c t e r s  l ong  and must 

be  t e rmina ted  w i t h  e i t h e r  a n u l l  o r  a d o l l a r  s i g n  ( $ )  

c h a r a c t e r .  I f  n o t ,  the c a l l  is  c o n s i d e r e d  a f a i l u r e . ]  

D e f a u l t s  : 

The p o s i t i o n  and composi t ion of t h e  prompt, u n l e s s  o t h e r w i s e  

o v e r w r i t t e n  by t h e  u s e r ,  are  (0,785) a b s o l u t e  T e k t r o n i x  s c r e e n  

c o o r d i n a t e s  and "Save t h i s  d i s p l a y  image [ Y ( e s )  o r  N ( o ) ] ? " ,  

r e s p e c t i v e l y .  

Example: 

LOGICAL TI?!WMT 

C 
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C CHANGE THE PROMPT 

C 
C HERE I F  FAILURE 

TYPE 51100 !PRINT ERROR MESSAGE 
5(6Q(@ FORMAT('CALL TO TEKPMT FAILED. J O B  STOPPED')  

S T O P  
C 
C HERE I F  SUCCESSFUL 
10B C ONTTNUE 

I F  (TEKPMT(0,@, 'HOW ABOUT I T  BUB?$')) GO TO l&4 

C a l l i n g  sequence  f o r  two-argument cal l :  - 
T h i s  form of a c a l l  t o  s u b r o u t i n e  TEKPMT changes  t h e  l o c a t i o n  of 

t h e  prompt b u t  n o t  i t s  c o n t e n t s .  

I F  (TEJ<PMT( I X ,  I Y )  ) s u c c e s s ,  f a i l u r e  

where  s u c c e s s  and f a i l u r e  symbol i ca l ly  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which  a use r ' s  program can  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram TEKPMT. 

Argument 1 i s  t : 

I X  i s  t h e  X a b s o l u t e  T e k t r o n i x  s t o r a g e  t u b e  c o o r d i n a t e  of 

t h e  lower l e f t -hand  c o r n e r  of t h e  prompt c h a r a c t e r  

s t r i n g .  I f  t h e  v a l u e  of I X  i s  less t h a n  zero ,  a s w i t c h  

i s  set to  s u p p r e s s  prompting f o r  d i s p l a y  image 

t r a n s f e r r i n g  . 
I Y  i s  t h e  Y a b s o l u t e  T e k t r o n i x  s t o r a g e  t u b e  c o o r d i n a t e  of 

t h e  lower l e f t -hand  c o r n e r  of t h e  prompt c h a r a c t e r  

s t r i n g .  

Example: 

LOGICAL TEKPMT 

C 
C CHANGE THE PROMPT'S LOCATION, ONLY. 

C 
C HERE I F  FAILURE 

5j3QQi F O W T ( ' C A L L  TO TEKPMT FAILED.  J O B  STOPPED')  

I F  (TIXPMT(@,0) )  GO TO la@ 

TYPE 50QQ !PRINT ERROR MESSAGE 

STOP 



C 
C HERE I F  SUCCESSEWL 
1 Ibca C O N T I N U E  

6.4 FORTRAN-CALLABLE SOFTWARE FOR DISPLAY OF .TKF FILES- LOGICAL 

F U N C T I O N  TKFTEK 

C e r t a i n  u s e r s  have found i t  conven ien t  t o  p r e g e n e r a t e  .TKF f i l e s  

c o n t a i n i n g  conpl-ex g r i d  l a b e l s  o r  o t h e r  d i s p l a y  images t h a t  can t h e n  b e  

d i s p l a y e d  o r  o v e r l a y e d  o n t o  a new d i s p l a y  image. The subprogram TKFTEK 

p r o v i d e s  t h i s  c a p a b i l i t y  f o r  t h e  TCSTKF s o f t w a r e  and i s  d e s c r i b e d  i n  t h e  

f o l l o w i n g  s e c t i o n .  

L o g i c a l  f u n c t i o n  TKFTEK c a n  be used t o  d i s p l a y  an e x i s t i n g  

i n t e r m e d i a t e  .TKF f i l e  on t h e  use r ’ s  T e k t r o n i x  t e rmina l .  O p t i o n a l l y ,  

t h i s  f i l e  can b e  s imul t aneous ly  cop ied  i n t o  a n o t h e r  i n t e r m e d i a t e  .TKF 

f i l e .  The s u b r o u t i n e s  TEKON, TEKOFF, TKFON, and TKFOFF c a n  be  used t o  

c o n t r o l  t h c  o u t p u t  of t h c  intermediatcl  .TRF f i l e  i n  t h e  s a m e  manner as 

t h e y  are used t o  c o n t r o l  user-program T e k t r o n i x  c h a r a c t e r  o u t p u t .  

This l o g i c a l  f u n c t i o n  w i l l  p e r m i t  o v e r l a y i n g  several d i s p l a y  i n a g e s  

on  t h e  same d i s p l a y  inage.  Remember - any new page i n s t r u c t i o n s  

c o n t a i n e d  w i t h i n  a n  i n p u t  f i l e  w i l l  h e  t r a n s f e r r e d  t o  t h e  o u t p u t  f i l e  

arid t o  t h e  T p k t r o n i x  s c r e e n  i f  t h e i r  r e s p e c t i v e  s w i t c h e s  are b o t h  t u r n e d  

on. 

C a  l l i n g  sequence:  

I F  (TKFTEK(’fi1e s p e c i f i c a t i o n ‘ ) )  s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  symbol i ca l ly  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which a use r ‘ s  program can b ranch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram TKFTEK. 

Argument l i s t :  

‘ f i l e  s p e c i f i c a t i o n ’  i s  a s t a n d a r d  D E C s y s t e m - l a  f i l e  s p e c i f i c a t i o n  

t h a t  can c o n s i s t  of a d e v i c e ,  f i l e  name and 

e x t e n s i o n ,  project-programmer number, and 

subf i l e  d i r e c t o r y .  The d e f a u l t  f i l e  s p e c i f  i- 

c a t i o n  i s  DSK:SAVPLT.TKF[-1. [The f i l e  
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s p e c i f i c a t i o n  must be passed  as e i t h e r  an 

ASCIZ c h a r a c t e r  s t r i n g  or an  ASCII c h a r a c t e r  

s t r i n g  ending  w i t h  a d o l l a r  s i g n  ($ )  

c h a r a c t e r .  Blank c h a r a c t e r s  are ignored.]  

Example: 

LOGICAL TKFTEX 
COMMON /JUNK/ FILSPC(111)) IJUNK 

C 
C READ A FILE NAME 

4M!d FORMAT( lflA5) 
ACCEPT 4fl80, FILSPC 

n 
L 

C MAKE SURE STRING IS ASCIZ 

C 
C MAKE SURE THE TEKTRONIX SCREEN IS ON. 

IJUNK = fl 

CALL TEKON 

C GO READ AND PLOT THE FILE 

C 
C HERE IF FAILURE 

IF (TKFTEK(F1LSPC)) GO TO 1530 

TYPE 58910 !PRINT ERROR MESSAGE 

STOP 
51300 FORMAT('?ERROR PLOTTING *TKF FILE. JOB STOPPED') 

L 

C HERE IF SUCCESSFUL 
188 CONTINUE 

. 
6.5 FORTRAN-CALLABLE SOFTWARE FOR MERGING PRINT OUTPUT INTO eTKF FILES 

Three subprograms are p r e s e n t e d  i n  t h i s  s e c t i o n  t h a t  e a s i l y  p e r m i t  

t h e  i n c l u s i o n  of ASCII p r i n t  d a t a  f i l e s  d i r e c t l y  i n t o  a .TKF f i l e .  

E s s e n t i a l l y  a l l  t h r e e  subprograms perform t h e  s a m e  f u n c t i o n .  However, 

t hey  d i f f e r  w i t h  r e s p e c t  t o  t h e  amount of c o n t r o l  t h e  u s e r  wishes  t o  

have  over the ASCII f i l e  t h a t  is t o  be  merged and t h e  r e s u l t i n g  

c h a r a c t e r  s i z e  f o r  t h e  merged, p r i n t e d  c h a r a c t e r s .  The g r e a t  advantage  

t o  u s i n g  t h e s e  subprograms is t h a t  t h e  u s e r  is  f r e e  t o  c r e a t e  t h e  
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i n c l u d e d  A S C I I  f i l e s  by whatever  means a v a i l a b l e  i n s t e a d  of having  t o  

r e l y  s o l e l y  upon t h e  l i m i t e d  t e x t - s t r i n g - h a n d l i n g  c a p a b i l i t i - e s  of t h e  

TCS so f tware .  

6.5.1 L o g i c a l  Func t ion  DATTKF 

L o g i c a l  f u n c t i o n  DATTKF can  b e  used t o  merge t h e  A S C I I  p r i n t  f i l e  

FOR24.DAT i n t o  a p r e v i o u s l y  opened .TKF f i l e .  The s t e p s  t h a t  subprogram 

DATlXF u s e s  t o  perform t h i s  t r a n s f e r  are d e s c r i b e d  below. 

(1) F i r s t ,  FORTRAN l o g i c a l  i i n i t  number 2 4  i s  c losed .  

( 2 )  The c u r r e n t  T C S  and  TKF s t a t u s  v a r i a b l e s  are  saved. 

( 3 )  Calls  t o  t h e  s u b r o u t i n e s  TEKOFF and TKFON a r e  made. 

( 4 )  The TCS s u b r o u t i n e  ANMODE i s  ca l l ed  t o  p lace  t h e  .TKF f i l e  i n t o  

t h e  a lphanumer ic  mode. 

( 5 )  I f  a new page w a s  r eques t ed ,  then ca l l s  t o  t h e  TCS s u b r o u t i n e  

NEIJPAG and  HOME a r e  mades If n o t ,  t h e s e  c a l l s  are bypassed. 

( 6 )  Subprogram TKFTEK i s  used  t o  t r a n s f e r  t h e  f i l e  FOR24.DAT i n t o  

t h e  c u r r e n t l y  open .TKF f i l e .  

( 7 )  The f i l e  FOR24.DAT i s  d e l e t e d .  T h i s  f e a t u r e  p e r m i t s  FORTRm 

l o g i c a l  u n i t  number 2 4  t o  be  used  ove r  and ove r  a g a i n  wi thou t  

t h e  u s e r ' s  having  t o  concern  h imsel f  about  t h e  p o s i t i o n  of t h e  

nex t  w r i t e  i n s t r u c t i o n  i n t o  t h i s  f i l e .  Because t h i s  subprogram 

d e l e t e s  POR24.DAT9 FOROTS w i l l  a lways OPEN a new FOW4.DAT 

f i l e ,  i n i t i a l i z e d  f o r  s e q u e n t i a l  o u t p u t ,  t h e  next  t i m e  FORTRAN 

l o g i c a l  u n i t  number 2 4  i s  re fe renced .  

(8)  The f i n a l  s t e p  i s  t o  r e s t o r e  t h e  TCS and  TKF s t a t u s  v a r i a b l e s .  

For a d i s c u s s i o n  of how t o  change t h e  number of c h a r a c t e r s  p e r  l i n e  

and  number of l i n e s  p e r  page t h a t  can be  r e p r e s e n t e d  i n  a .TKF f i l e ,  see 

t h e  next s e c t i o n .  Th i s  subprogram y i e l d s  7 4  c h a r a c t e r s  p e r  l i n e  and 3 5  

l i n e s  p e r  page b e f o r e  a TKF p o s t p r o c e s s o r  b e g i n s  t o  wrap around t h e  

p r i n t e d  c h a r a c t e r s .  Remember - t h e s e  c h a r a c t e r s  a r e  w r i t t e n  i n t o  t h e  

.TKF f i l e ,  n o t  drawn. The re fo re ,  t h e  r e s u l t i n g  .TKF f i l e  s i z e  is k e p t  

t o  a minimum. 
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Calling sequence :  

IF  (DATTKF(PAGE)) s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which  a user‘s program can  branch  depending upon t h e  logical v a l u e  

re t u r n e d  by subprogram DATTKF. 

Argument 1 is t : - 
PAGE i s  a l o g i c a l  v a r i a b l e  used  t o  i n d i c a t e  whether  ( true)  o r  

n o t  ( f a l s e )  t h e  u s e r  r e q u i r e s  a new page i n s t r u c t i o n  t o  b e  

i n c l u d e d  i n  h i s  .TKF file b e f o r e  t h e  r e q u e s t e d  f i l e  i s  

merged. 

Example: 

LOGICAL DATTKF 
DIMENSION ARRAY(15fl) 

C 
C INITIALIZE THE TCSTKF SOFTWARE 

CALL INITT( et ) 

C 
C BUILD AN A S C I I  TEXT FILE 

l a 0  

C 
C MERGE THE ASCII  FILE INTO THE .TKF FILE 

C 
C HERE I F  FAILURE 

WRITE(24,1000) ARRAY 
FORMAT(’F0R THE LAST PLOT THE ARRAY WAS‘,/ 

1 2 5 ( 6 E 1 2 - 5 / ) )  

I F  (DATTKF(.TRUE.)) G O  TO la0 

TYPE 5088 !PRINT ERROR MESSAGE 
5808 FOFiMAT(’?ERROR MERGING .TKF FILE. J O B  STOPPED’ ) 

STOP 
C 
C HERE I F  SUCCESSFUL 
1 b(b CONTINUE 
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6.5.2 Logical.  Func t ion  DASTKF -__. 

T h i s  l o g i c a l  f u n c t i o n  w i l l  merge A S C I I  t e x t  f i l e s  i n t o  .TKF f i l e s .  

The only d i f f e r e n c e  between l o g i c a l  f u n c t i o n s  DATTKF and DASTKF i s  t h a t  

w i t h  t h e  l a t t e r  t h e  c h a r a c t e r  s i z e  f o r  t h e  merged ASCTL c h a r a c t e r s  can 

b e  s p e c i f i e d ,  t h u s  emula t ing  t h e  v a r i a b l e - c h a r a c t e r - s i z e  c a p a b i l i t y  of a 

T e k t r o n i x  4f l14 /15  series s t o r a g e  tube  terminal. 

C a  1 l i n g  s equence : 

I F  (DASTKF(PAGE,ICHAR)) s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  symbol i ca l ly  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which a user ’s  program can  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram DASTKF. 

Argument l i s t :  

PAGE i s  a l o g i c a l  v a r i a b l e  used t o  i n d i c a t e  whether  ( t r u e )  o r  

not ( f a l s e )  t h e  u s e r  r e q u i r e s  a new page i n s t r u c t i o n  t o  b e  

i n c l u d e d  i n  h i s  .TKF f i l e  b e f o r e  t h e  r e q u e s t e d  f i l e  i s  

merged . 
ICHAR i s  an  i n t e g e r  v a r i a b l e  t h a t  c o n t a i n s  t h e  T e k t r o n i x  

c h a r a c t e r  s i z e  w i t h  which t h e  u s e r  wishes  h i s  f i l e  t o  b e  

merged ( s e e  T a b l e  I . ) .  

Table  1. T e k t r o n i x  c h a r a c t e r  sizes 

C h a r a c t e r s  L i n e s  

LCHAR P e r  
l i n e  

1 7 4 

2 8 1  

3 1 2 1  

4 133 

35 

38 

58 

65 
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Example: 

LOGICAL DASTKF 
DIMENSION ARRAY( 1516) 

C 
C I N I T I A J , I Z E  THE TCSTKF SOFTWARE 

CALL INITT(@) 

. . 
C 
C BUILD AN ASCII TEXT FILE 

lmfl 

C 
C MERGE THE ASCII FILE INTO THE .TKF FILE 

WRITE(24,1@0@) ARRAY 
FORPIAT('F0R THE LAST PLOT THE ARRAY WAS',/ 

1 25( 6E12* 5 / )  ) 

I F  (DASTKF(.TRUE.,3)) G O  TO lbfl 
C 
C HERE 

5b0(a 

C 
C HERE 
1 ldoI 

I F  FAILURE 
TYPE 5608 !PRINT ERROR MESSAGE 

STOP 
FOWT('?ERROR MERGING .TKF FILE. J O B  STOPPED') 

I F  SUCCESSFUL 
CONTINUE . 

6.5.3 L o g i c a l  F u n c t i o n  DAFTKF 

T h i s  l o g i c a l  f u n c t i o n  d i f f e r s  from DATTKF and DASTKF w i t h  r e g a r d  t o  

s p e c i f i c a t i o n  of the A S C I I  file t o  be merged. With t h e  p r e v i o u s  two 

l o g i c a l  f u n c t i o n s  i t  was i m p l i c i t l y  assumed t h a t  t h e  f i l e  FOR24.DAT w a s  

t o  be merged. This l o g i c a l  f u n c t i o n  de te rmines  t h e  file t o  b e  merged 

f rom t h e  arguments  t o  t h e  subprogram. 

C a l l i n g  sequence:  

I F  (DAFTKF(IUNIT,DIALOG,DELETE,PAGE,ICHAR) ) s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  symbol i ca l ly  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which  a u s e r ' s  program c a n  branch  depending upon the l o g i c a l  v a l u e  

r e t u r n e d  by subprogram DAFTKF 
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Argument l i s t  : - 
I U N I T  

DIALOG 

DELETE 

PAGE 

ICHAR 

i s  a n  i -n teger  v a r i a b l e  r e p r e s e n t i n g  t h e  FORTRAN l o g i c a l  

u n i t  number t o  b e  used d u r i n g  t h e  t r a n s f e r .  It can be  24.  

i s  a s t a n d a r d  D E C s y s t e m - l f )  f i l e  s p e c i f i c a t i o n  t h a t  can 

c o n s i s t  of a dev ice ,  f i l e  name and e x t e n s i o n ,  p r o j e e t -  

programmer number, and subf i l e  d i r e c t o r y .  The d e f a u l t  

f i l e  s p e c i f i c a t i o n  is DSK:FOR24.DAT[-]. [The f i l e  

s p e c i f i c a t i o n  must b e  passed  as e i t h e r  a n  ASCI2 c h a r a c t e r  

s t r i n g  o r  a n  A S C I I  c h a r a c t e r  s t r i n g  end ing  w i t h  a d o l l a r  

s i g n  ($ )  c h a r a c t e r .  Blank c h a r a c t e r s  are  ignored.]  

i s  a l o g i c a l  TJariable t h a t  i n d i c a t e s  whether  ( t r u e )  o r  n o t  

( f a l s e )  t o  d e l e t e  t h e  f i l e  d e s c r i b e d  by D I A L O G  a f t e r  t h e  

t r a n s f e r  i s  complete.  

i s  a l o g i c a l  v a r l a b l e  used t o  i n d i c a t e  whether  ( t r u e )  O K  

n o t  ( f a l s e )  t h e  u s e r  r e q u i r e s  a new page i n s t r u c t i o n  t o  be 

inc luded  i n  h i s  .TKF f i l e  b e f o r e  t h e  r e q u e s t e d  f i l e  is  

merged. 

i s  an  i n t e g e r  v a r i a b l e  t h a t  c o n t a i n s  t h e  T e k t r o n i x  

c h a r a c t e r  s i z e  w i t h  which t h e  u s e r  wishes  h i s  f i l e  t o  b e  

merged (see T a b l e  1 ) .  

Example: 

LOGICAL DAFTKF 
DIMENSION ARRAY( 150)  

C 
C INITT-ALIZE THE TCSTKF SOFTWARE 

CALL I N I T T (  8 )  

C 
C H[J'LLD AN A S C I I  TEXT F I L E  

1@g@ 
IJRITE( le), 1@00) ARRAY 
FORMAT('F0R THE LAST PLOT THE ARRAY WAS',/ 

1 25(6E12*5/ ) )  

C MERGE THE A S C I I  F ILE I N T O  THE .TKF F I L E  
I F  ( DAFTKF ( 1 6, ' FOR1 0. DAT' , . FALSE - , . TRUE. , 1 ) ) G O  TO 100 
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C 
C HERE IF FAILURE 

TYPE 5B0$ !PRINT ERROR MESSAGE 
5b(d(b FORMAT( '?ERROR MERGING .TKF F I L E .  J O B  STOPPED') 

STOP 
C 
C HERE I F  SUCCESSFUL 
1 flej CONTINUE 

. 
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7 .  MODIFIED TCS SOFTWARE AND MISCELLANEOUS SUBPROGRAMS 

Th i s  s e c t i o n  d e s c r i b e s  several modi f ied  TCS s u b r o u t i n e s  as w e l l  as 

several misce l l aneous  subprograms used  by t h e  TCSTKF s o f t w a r e  l i b r a r y .  

It i s  n o t  i n t ended  f o r  t h e  c a s u a l  user .  I”fodif icat i0n.s  r e q u i r e d  t o  

implement t h i s  s o f t w a r e  i n t o  t h e  TCS s u i t e  of s u b r o u t i n e s  invo lved  

changing  t h e  i n i t i a l i z a t i o n ,  t e r m i n a t i o n ,  o u t p u t ,  and t iming  s u b r o u t i n e s  

o f  TCSTEK. Other  s u b r o u t i n e s  i n  t h i s  s e c t i o n  d e a l  w i t h  r e q u e s t i n g  TCS 

t o  send i t s  i n t e r n a l  c h a r a c t e r  b u f f e r  t o  a g r a p h i c s  device .  A l s o ,  a 

subprogram i s  p r e s e n t e d  t h a t  initializes t h e  TEK ON/OFF s w i t c h  t o  on 

e x c e p t  when t h e  b a t c h  c o n t r o l l e r  (BATCON) i s  c o n t r o l l i n g  t h e  user ’s  j o b  

(in which case t h e  TEK ON/OFF s w i t c h  is t u r n e d  o f f ) .  

7.1 MODIFICATIONS TO TCS I N I T I A L I Z A T I O N  AND TERMINATION SOFTWARE 

Two s u b r o u t i n e s  of t h e  TCSTEK s o f t w a r e  l i b r a r y  have been augmented 

t o  a l l o w  au tomat i c  c r e a t i o n  of .TKF p l o t  d a t a  f i l e s  w i t h o u t  r e q u i r i n g  

m o d i f i c a t i o n s  t o  a user ‘s  FORTRAN s o u r c e  code. These are s u b r o u t i n e s  

RESET and  FINITT. Subrou t ine  RESET i s  c a l l e d  by t h e  TCS s u b r o u t i n e  

I N I T T  t o  reset several of t h e  impor t an t  v a r i a b l e s  i n  common b lock  

/TKTRNX/. 

d i s p l a y .  

Subrou t ine  FINITT i s  c a l l e d  t o  t e r m i n a t e  a T e k t r o n i x  g r a p h i c s  

The TCS s u b r o u t i n e  RESET h a s  been augmented t o  i n c l u d e  a c a l l  t o  

l o g i c a l  f u n c t i o n  OPNTKF (see S e c t .  7.2.1). This c a l l  is  made t h e  f i r s t  

t i m e  s u b r o u t i n e  RESET i s  c a l l e d ,  u s u a l l y  by s u b r o u t i n e  I N I T T .  

Subsequent  ca l l s  t o  s u b r o u t i n e  RESET d o  n o t  g e n e r a t e  ca l l s  t o  l o g i c a l  

f u n c t i o n  OPNTKF. There fo re ,  a u s e r  can i n t e r c h a n g e  t h e  TCSTKF and t h e  

TCSTEK s o f t w a r e  l i b r a r y  w i t h o u t  changing a s i n g l e  l i n e  of FORTRAN code. 

(The d e f a u l t  f i l e  name used  by s u b r o u t i n e  RESET when i t  cal ls  l o g i c a l  

f u n c t i o n  OPNTKF i s  FOR24.TKF. T h i s  name w a s  chosen  f o r  c o n s i s t e n c y  w i t h  

o t h e r  g r a p h i c s  packages on t h e  FED DECsystem-la, b u t  t h i s  does n o t  imply 

t h a t  FORTRAN l o g i c a l  u n i t  number 2 4  i s  used by t h e  TCSTKF s o f t w a r e  

l i b r a r y .  ) 
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The TCS s u b r o u t i n e  PLNITT h a s  been augmented t o  make a c a l l  t o  

l o g i c a l  f u n c t i o n  CLSTKF ( s e e  S e c t .  7 .2 .2 )  t o  c l o s e  t h e  .TKF f i l e .  

T h e r e f o r e ,  assuming t h e  u s e r  h a s  i-ncluded b o t h  a c a l l  t o  s u b r o u t i n e  

I N I T T  and  FIMITT i n  h i s  s o u r c e  code, he can  s w i t c h  between t h e  TCSTE 

and  TCSTKF s o f t w a r e  l i b r a r i e s  w i t h o u t  any a l t e r a t i o n s  t o  his FORTRAN 

s o u r c e  code. A .TKF f i l e  e i t h e r  w i l l  o r  w i l l  n o t  b e  c r e a t e d  depending 

upon which s o f t w a r e  l i b r a r y  t h e  u s e r  l o a d s  w i t h  h i s  program. 

7.2 THE .TKF FILEOPENING AND CLOSING SOFTWARE 

So t h a t  t h e  TCSTKF s o f t w a r e  l i b r a r y  does  no t  i n t e r f e r e  w i t h  a 

u s e r ' s  FORTRAN l o g l c a l  u n i t  number a s s ignmen t s ,  t h e  FOROTS s u b r o u t i n e s  

ALCHN. and DECHN.s are  used t o  o b t a i n  and release a d i s k  1/0 c h a n n e l  

number, r e s p e c t i v e l y .  L t  i s  n o t  n e c e s s a r y  t o  p r e a l l o c a t e  a FORTRAN 

l o g i c a l  u n l t  number (such as 2 4 ,  used by t h e  DISSPLA s o f t w a r e ) 6  when 

u s i n g  t h e  TCSTKF l i b r a r y .  T h i s  w i l l  be  done a u t o m a t i c a l l y  - j u s t  as 

FOROTS d o e s  f o r  a use r ' s  FORTRAN s o u r c e  code. 

7 '2 1 L o g i c a l  F u n c t i o n  OPNTKF 

The f u n c t i o n  of s u b r o u t i n e  OPNTKF i s  t o  open a n  i n t e r m e d i a t e  .TKF 

p l o t  d a t a  f i l e .  If  an i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e  i s  a l r e a d y  open, 

t h e n  a warning message i s  p r i n t e d  o u t  and the  e r r o r  b ranch  i s  taken. 

C a l l i n g  sequence:  

IF (OPNTKF('fi1e s p e c i f i c a t i o n ' ) )  s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which a u s e r ' s  program can branch depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram OPNTKF. 

Argument L i s t :  

' f i l e  s p e c i f i c a t i o n '  i s  a s t a n d a r d  DECsystem-1s f i l e  s p e c i f i c a t i o n  

t h a t  can c o n s i s t  of a d e v i c e ,  f i l e  name and 

e x t e n s i o n ,  project-programmer number, s u b f i l e  

d i r e c t o r y ,  and one swi t ch .  The d e f a u l t  f i l e  

s p e c i f i c a t i o n  is DSK:FOR24.TKF[-In [The f i l e  

s p e c i f i c a t i o n  must b e  pas sed  as e i t h e r  a n  
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ASCI2 c h a r a c t e r  s t r i n g  o r  an  ASCII c h a r a c t e r  

s t r i n g  ending  w i t h  a d o l l z r  s i g n  ($ )  

c h a r a c t e r .  Blank c h a r a c t e r s  are ignored .  I 

If a /A o r  /APPEND s w i t c h  is encountered  

a t  t h e  end of a f i l e  s p e c i f i c a t i o n ,  t h e n  t h e  

f i l e  append s w i t c h  is t u r n e d  O N  and  t h e  f i l e  

will b e  opened i n  t h e  append mode. (This i s  

e q u i v a l e n t  t o  c a l l i n g  s u b r o u t i n e  APNTKF p r i o r  

t o  t h i s  l o g i c a l  f u n c t i o n ,  as s e e n  i n  

S e c t .  7.4.1.)  

Example: 

LOGICAL OPNTKF 

C 
C OPEN A .TKF FILE 

I F  (OPNTKF('DSKD:PRETTY.TKF [274,23fl4,WHERE,ITS,AT] /APPEND')) 
1 GO TO lb(d 

C 
C HERE I F  FAILURE 

TYPE 5@@@ !PRINT ERROR MESSAGE 
5m0  FORMAT('CALL TO OPNTKF FAILED. J O B  STOPPED') 

STOP 
C 
C HERE I F  SUCCESSFUL 
1raQ CONTINUE 

. 
7.2.2 L o g i c a l  Func t ion  CLSTKF 

The purpose  of l o g i c a l  f u n c t i o n  CLSTKF i s  t o  c l o s e  t h e  c u r r e n t l y  

open  i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e .  If t h e r e  are c h a r a c t e r s  i n  t h e  

i n t e r n a l  TCS b u f f e r ,  t h e y  are o u t p u t  b e f o r e  t h e  f i l e  i s  c losed .  

C a l l i n g  sequence :  

I F  (CLSTKF(P))) s u c c e s s ,  f a i l u r e  

where  s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  s t a t e m e n t  l a b e l s  t o  

which a user's program can  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram CLSTKF. 
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Argument l ist: A dummy argument i s  r equ i r ed .  

Example: 

LOGICAL CLSTKF 

C 
C CLOSE THE .TKF FILE 

C 
C HERE I F  FAILURE 

56gg FORPUT( 'CALL TO CLSTKF FAILED. J O B  STOPPED') 

C 
C HEKE I F  SUCCESSFUL 
1 08 CONTINUE 

I F  (CLSTKF(0)) G O  TO 100 

TYPE 5088 !PRINT ERROR MESSAGE 

STOP 

7 . 3  REWRITTEN TCS OUTPUT AND TIMING SOFTWARE 

The e s s e n c e  of t h e  TCSTKP s o f t w a r e  l i b r a r y  c a p a b i l i t y  i s  t h e  

augmented f u n c t i o n i n g  of s u b r o u t i n e  ADEOUT, an  i n s t a l l a t i o n - d e p e n d e n t  

subprogram f o r  w r i t i n g  ADE c h a r a c t e r s  t o  t h e  u s e r ' s  t e rmina l .  (For  a 

d e s c r i p t i o n  of t h e  v e r s i o n  of s u b r o u t i n e  ADEOUT c u r r e n t l y  used  by t h e  

TCSTEK s o f t w a r e  l i b r a r y ,  see Ref .  3.) T h i s  subprogram h a s  been 

augmented t o  t r a n s m i t  t h e  same ADE c h a r a c t e r s  t o  a d i s k  f i l e  and t o  t h e  

t e r m i n a l .  Also, subprogram SLP, t h e  TCS s u b r o u t i n e  t h a t  c o n t r o l s  t h e  

page  r e f r e s h  t iming  d e l a y ,  has been modi f ied  t o  p reven t  I / O  w a i t s  under  

c e r t a i n  c o n d i t i o n s .  

7.3.1 Subrou t ine  ADEOUT 

The f u n c t i o n  of s u b r o u t i n e  ADEOUT i s  t o  o p t i o n a l l y  send  ADE 

c h a r a c t e r s  t o  t h e  T e k t r o n i x  t e r m i n a l  and/or  i n t e r m e d i a t e  .TKF p l o t  data 

f i l e ,  depending upon t r u e  v a l u e s  of t h e  TEK and  TRF ON/OFF s w i t c h e s ,  

r e s p e c t i v e l y .  This s u b r o u t i n e  replaces a s i m i l a r l y  named s u b r o u t i n e  i n  

t h e  TCSTLX s o f t w a r e  l i b r a r y .  
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C a l l i n g  sequence:  

CALL ATIEOTJT( NADE , I A D E )  

Argument 1 i s  t : - 
NADE is  t h e  number of ADE c h a r a c t e r s  t o  b e  t r a n s m i t t e d .  

I A D E  i s  a s ing le -d imens ion  a r r a y  o f  ADE c h a r a c t e r s  t o  be 

t r a n s m i t t e d  s t o r e d  one r i g h t - j u s t i f i e d  ADE c h a r a c t e r  p e r  

word. 

Example: 

DIMENSION IERASE ( 2 )  

. 
IERASE(1) = " 3 3  !ADE code  € o r  e s c a p e  
I E U S E ( 2 )  = " 1 4  !ADE c o d e  f o r  form f e e d  
C A L L  ADEOUT ( 2 ,  IERASE) 

7 3 . 2  S u b r o u t i n e  SLP 
I_ 

The T e k t r o n i x  s t o r a g e  tube  mist have t ine t o  r e f r e s h  a f t e r  a new 

p a g e  o p e r a t i o n  so t h a t  g r a p h i c s  o u t p u t  w i l l  n o t  be l o s t .  T h i s  i s  

accomplished by p u t t i n g  t h e  program t o  s l e e p .  "he v e r s i o n  of s u b r o u t i n e  

S L Y  i n  t h e  TCSTEK s o f t w a r e  l i b r a r y  u n c o n d i t i o n a l l y  p u t s  t h e  u s e r ' s  

program t o  s l e e p .  However, the v e r s i o n  of s u b r o u t i n e  SLP i n  the  TCSTKF 

l i b r a r y  w i l l  c o n d i t i o n a l l y  p u t  the u s e r ' s  program t o  s l e e p  on ly  i f  t h e  

TEK ON/OFF s w i t c h  is  on. I f  t h e  TEK ON/OFF s w i t c h  i s  o f f ,  t h e n  

T e k t r o n i x  t e r m i n a l  d i s p l a y  i s  n o t  a v a i l a b l e ,  t h e  t iming  probiern does n o t  

e x i s t ,  and t h e r e f o r e  there is  no r e a s o n  t o  d e l a y  t h e  program's 

e x e c u t i o n .  

C a l l i n g  sequence:  

CALL SLP ( I S E C )  

Argument l is t :  

I SEC i s  t h e  i n t e g e r  number of seconds t h e  program shou ld  go t o  

s l e e p .  Two seconds is g e n e r a l l y  s u f f i c i e n t  t o  pause  f o r  

s c r e e n  e r a s u r e .  Seven seconds i s  g e n e r a l l y  s u f f i c i e n t  t o  

pause f o r  a T e k t r o n i x  hard-copy device to make a p l o t .  
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7.4 OTHER MISCELLANEOUS SUBROUTINES 

The f o l l o w i n g  f i v e  subprograns are used i n t e r n a l l y  by t h e  TCSTKF 

s o f t w a r e ;  however, they may b e  c a l l e d  ( w i t h  c a u t i o n )  by a u s e r  t o  

a c h i e v e  h i s  d e s i r e d  r e s u l t .  

7 - 4 . 1  S u b r o u t i n e  APNTKF 

A c a l l  t o  s u b r o u t i n e  APNTKF w i l l  c a u s e  subsequen t  d i s p l a y  images t o  

b e  appended t o  an e x i s t i n g  .TKF f i l e  i n s t e a d  of c r e a t i n g  a completely 

new .TKF f i l e .  I f  t h e  s p e c i f i e d  .TKF f i l e  does n o t  e x i s t ,  i t  i s  not  a n  

e r r o r .  I n  t h i s  case t h e  s u b r o u t i n e  c a l l  i s  i g n o r e d  and a new .TKF f i l e  

i s  c r e a t e d .  

C a l l i n g  sequence:  

CALL APNTKF 

Argument l i s t :  None 

R e s t r i c t i o n s :  

So t h a t  t h i s  s u b r o u t i n e  can f u n c t i o n  c o r r e c t l y ,  i t  i s  n e c e s s a r y  t o  

c a l l  s u b r o u t i n e  APNTKF b e f o r e  any of the a c t u a l  f i l e - o p e n i n g  s u b r o u t i n e s  

(OPNTKF and INITKF) a re  accessed.  

7.4.2 S u b r o u t i n e  NOTKF 

S u b r o u t i n e  NOTKF w i l l  p r e v e n t  an i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e  

f rom b e i n g  opened by any of t h e  f i l e - o p e n i n g  r o u t i n e s .  By c a l l i n g  t h i s  

s u b r o u t i n e  b e f o r e  any o t l i e r  g r a p h i c s  s u b r o u t i n e s ,  t h e  TCSTKF s o f t w a r e  

l i b r a r y  becomes e q u i v a l e n t  i n  e x t e r n a l  € u n c t i o n  t o  t h e  TCSTFK s o f t w a r e  

l i b r a r y .  

C a l l i n g  sequence:  

CALL NO'TXF 

Argument l i s t :  None 
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7 . 4 . 3  L o g i c a l  FunctLon SNDTKF 

S u b r o u t i n e  SNDTKF's f u n c t i o n  is t o  f o r c e  o u t  t o  disk t h e  c u r r e n t  

i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e  c h a r a c t e r  b u f f e r .  In  g e n e r a l ,  t h i s  

r o u t i n e  s h o u l d  neve r  be cal led by t h e  use r .  

C a l l i n g  sequence :  

I F  (SNDTKF(@)) s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  s t a t e m e n t  labels t o  

which  a u s e r ' s  program can  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram SNDTKF. 

Argument l i s t :  A dummy argument is  requ i r ed .  

Examp le: 

LOGICAL SNDTKF . . 
C 
C FORCE OUT A CHARACTER BUFFER 

C 
C HERE I F  FAILURE 

TYPE 56@@ !PRINT ERROR MESSAGE 
5f@@ FOWT('?ERROR WRITING .TKF FILE.  J O B  STOPPED') 

STOP 
C 
C HERE I F  SUCCESSFUL 
1 60 CONTINUE 

I F  (SNDTKF(@)) G O  TO 180 

7.4.4 S u b r o u t i n e  CTSEND 

S u b r o u t i n e  CTSEND's  f u n c t i o n  i s  t o  check t h e  p r e s e n c e  of ADE 

c h a r a c t e r s  remain ing  i n  t h e  i n t e r n a l  TCS c h a r a c t e r  b u f f e r .  I f  t h e r e  are 

any  ADE c h a r a c t e r s  remaining,  t h e n  t h e  TCS s u b r o u t i n e  TSEND i s  c a l l e d  t o  

s e n d  t h e s e  c h a r a c t e r s  t o  t h e  g r a p h i c s  d e v i c e s  and r e i n i t i a l i z e  t h e  

i n t e r n a l  TCS c h a r a c t e r  b u f f e r .  
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C a l l i n g  sequence :  

I F  (CTSEND(@)) s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  s y m b o l i c a l l y  r e p r e s e n t  statement labels t o  

which a u s e r ' s  program c a n  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram CTSEND. 

Argument l ist :  A dummy argument i s  r e q u i r e d .  

Examp le:  

LOGICAL CTSEND 

C 
C SEND CHARACTERS TO THE GRAPHICS DEVICES 

I F  (CTSEND(0)) G O  TO 190 

C HERE I F  FAILURE 

5fJ@@ FORMAT("?ERROR SENDING .TKF CHARACTERS. J O B  STOPPED') 

C 
C HERE IF SUCCESSFUL 
10B C O N T I N U E  

TYPE 500Q !PRINT ERROR MESSAGE 

STOP 

7 .4 .5  Subrou t ine  TEKBAT 

S u b r o u t i n e  TEKBAT's € u n c t i o n  i s  t o  de t e rmine  i f  BATCON i s  

c o n t r o l l i n g  t h e  u s e r ' s  job. I f  so,  t h e n  t h e  TEK ON/OPF s w i t c h  is t u r n e d  

o f f .  T h i s  s u b r o u t i n e  e f f e c t i v e l y  p r e v e n t s  t h e  u s e r  f rom i n a d v e r t e n t l y  

t u r n i n g  on t h e  TEK ON/OFF s w i t c h  even i f  a c a l l  t o  s u b r o u t i n e  TEKON i s  

made w h i l e  t h e  program i s  b e i n g  execu ted  under  BATCON. 

C a l l i n g  sequence :  

IF (TEKBAT(0)) s u c c e s s ,  f a i l u r e  

where s u c c e s s  and f a i l u r e  symbolically r e p r e s e n t  s t a t e m e n t  labels t o  

which a u s e r ' s  program can  branch  depending upon t h e  l o g i c a l  v a l u e  

r e t u r n e d  by subprogram TEKBAT. 
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Argument l ist: A dummy argument i s  r equ i r ed .  

Example: 

LOGICAL TEKBAT 

. 
C 
C CYECK FOR BATCH STATUS 

IF (TEKBAT(g)) GO TO lfla 
C 
C HERE 

5m!3 

C 
C HERE 
1 08 

IF FAILURE 
TYPE 5BQ0 !PRINT ERROR MESSAGE 

STOP 
FORMAT('?ERROR CHECKING BATCH STATUS. JOB STOPPED') 

IF SUCCESSFUL 
CONTINUE 





43 

8 .  THE -TKF FILE FORMAT 

The TCS s o f t w a r e  a c c e p t s  h i g h e r - l e v e l  subprogram ca l l s  and c o n v e r t s  

them i n t o  g r a p h i c s  d e v i c e  i n s t r u c t i o n s  t h a t  are o u t p u t  t o  t h e  use r ' s  

t e r m i n a l  via s u b r o u t i n e  ADEOUT. These d e v i c e  p r i m i t i v e s  (machine 

i n s t r u c t i o n s )  are  a c t u a l l y  s p e c i a l  sequences  of ADE c h a r a c t e r s .  For 

example,  the f o l l o w i n g  FORTRAN code  demons t r a t e s  how t o  erase t h e  s c r e e n  

o f  a T e k t r o n i x  s t o r a g e  tube.  

D I M E N S I O N  IERASE (2) 

. 
IERASE( 1) = " 3 3  !ADE code  f o r  e scape  
IERASE(2) = "14 !ADE code  for form f e e d  . 

. 
!WRITE (5,1160) IERASE !WRITE OUT IERASE 

1 fl@ FORMAT(2RI) 

By r e p l a c i n g  t h e  WRITE and FORMAT s t a t e m e n t ,  t h e  same f u n c t i o n  can  be  

performed w i t h  s u b r o u t i n e  ADEOUT. 

IERASE(1) = "33 
IERASE(2) = "14 
CALL ADEOUT ( 2 IERASE) 

Before t h e  ADE c h a r a c t e r s  t h a t  TCS sends  t o  s u b r o u t i n e  ADEOUT a re  

o u t p u t  t o  d i s k ,  t h e y  are packed l e f t - j u s t i f i e d  f i v e  characters p e r  word, 

as  is  any o t h e r  A S C I I  f i l e .  T h i s  m o d i f i c a t i o n  was made i n  t h e  i n t e r e s t  

o f  r educ ing  t h e  f i l e  s i z e .  There are no o t h e r  d i f f e r e n c e s .  For a 

d e s c r i p t i o n  of t h e  s p e c i a l  sequences  o f  ADE c o n t r o l  c h a r a c t e r s  and t h e  

e f f e c t  t hey  have on a u s e r * s  t e r m i n a l ,  see Ref - 7 .  
Because .TKF f i l e s  are A S C I I ,  t hey  can  b e  typed  t o  t h e  use r ' s  

t e r m i n a l  by t he  i n s t r u c t i o n  

.TYPE BLETCHITKF 

Howe-Jer, t h e r e  i s  one annoyance w i t h  t h e  above i n s t r u c t i o n .  I f  t h e  
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d i s p l a y  image c o n t a i n s  t h e  A S C I I  r u b o u t  c h a r a c t e r  as a c o o r d i n a t e  

l o c a t i o n ,  t h e n  p a r t  of t h e  v e c t o r  t h a t  would have been  gene ra t ed  w i l l  b e  

d e s t r o y e d  (an inconvenience  caused  by sys tem program PIP). The r e s u l t  

w i l l  be g l i t c h e s  i n  t h e  d i s p l a y  image, even  though t h e  .TKF f i l e  i s  

p e r f e c t l y  c o r r e c t .  Because i t  is v e r y  p r o b a b l e  t h a t  some of t h e  v e c t o r s  

on a d i s p l a y  image w i l l . c o n t a i n  a rubout  c h a r a c t e r ,  t h e  PLOT command 

s h o u l d  be u s e d  t o  v i e w  .TKF f i l e s  on a Tektronix;  e.g., 

.PLOT TEK:=BLETCW.TKF 

Also, t h e  same s o f t w a r e  t h a t  creates t h e  rubou t  c h a r a c t e r  problem 

w i l l  p r e v e n t  a s u c c e s s f u l  combinat ion of two .TKP f i l e s  f o r  t h e  same 

reason .  T h i s  can be e l i m i n a t e d  by u s i n g  t h e  / I  s w i t c h  when u s i n g  t h e  

COPY command. For example, 

.COPY COMBIN.TKP=FIRST.TKF/I,LAST.TKF/I 

Remember - in t h i s  example i f  LAST.TKF d o e s  n o t  b e g i n  w i t h  a new page 

i n s t r u c t i o n  ( o r  i f  FIRST.TKF d o e s  n o t  end w i t h  one ) ,  t h e n  t h e  las t  

d i s p l a y  image con ta ined  i n  FIRST-TKF w i l l  b e  ove r l ayed  on t h e  f i r s t  

d i s p l a y  image con ta ined  i n  LAST-TKF. This may o r  may n o t  be  d e s i r a b l e .  
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9 .  ADVANCED SAMPLE PROBLEM 

The purpose  of t h i s  sample program i s  t o  demons t r a t e  how t o  u s e  

several of t h e  advanced f e a t u r e s  of t h e  TCSTKF s o f t w a r e  l i h r a r y .  The 

main program, c a l l e d  CMDTCS i n  t h i s  example, i s  a small, i n t e r a c t i v e  

d r i v e r  t h a t  c o n t r o l s  t h e  v a l u e  of an e x p o n e n t i a l l y  decaying  c o s i n e  

f u n c t i o n  and i t s  p o s i t i o n  on a T e k t r o n i x  sc reen .  The a c t u a l  drawing of 

t h e  d i s p l a y  image is done w i t h  s u b r o u t i n e  DRWRNG ( s e e  l i n e s  1 4 5  through 

186). This s u b r o u t i n e  i s  an  e d i t e d  v e r s i o n  of t h e  program d i s c u s s e d  i n  

Sect. 5. 

C o n t r o l  i s  ach ieved  via t e n  commands ( s e e  l i n e s  1 4  through 23) .  

The command prompt is  t h e  t e r m i n a l  b e l l .  A l i s t  of t h e  commands and 

t h e i r  f u n c t i o n s  follows. 

DWINDO 

CONSTANT 

Command Act i o n  t a k e n  

SWIWDO This command changes t h e  l o c a t i o n  and e x t e n t  of t h e  

TCS s c r e e n  window. The u s e r  w i l l  be asked  f o r  MINX,  

LENX, M I N Y ,  and LENY, the f o u r  arguments  t o  

s u'o r ou t i ne  S W I  NDO . 
This command changes t h e  l o c a t i o n  and e x t e n t  of t h e  

TCS v i r t u a l  window. 

XMAX, Y M I N ,  and YFlAX, t h e  f o u r  arguments  t o  

s u b r o u t i n e  DWLNDO . 
This command changes t h e  v a l u e  of t h e  e x p o n e n t i a l  

power f a c t o r ,  CON, f o r  t h e  f u n c t i o n  

The u s e r  w i l l  b e  asked  f o r  XMIN,  

DRAW 

NEWPAG 

-(CON * X) F(x)  = c o s ( x )  * e 

This command draws an  e x p o n e n t i a l l y  decaying  c o s i n e  

f u n c t i o n  i n  t h e  c u r r e n t  s c r e e n  and v i r t u a l  windows by 

c a l l i n g  s u b r o u t i n e  DRWRNG. 

Th i s  command c a l l s  s u b r o u t i n e  FINPAG t o  t r a n s f e r  t h e  

temporary .TKF f i l e  i n t o  t h e  permanent .TKF f i l e ,  

TEST-TKF. 
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TEKON 

TFXOFF 

TKFON 

TKFOFF 

STOP 

This command calls subroutine TEKON to turn on the 

TEK ON/OFF switch. 

This command calls subroutine T E K O F F  to turn of f  the 

TEK ON/OFF switch. 

This command calls subroutine TKFON to turn on the 

TKF ON/OFF switch. 

‘Chis command calls subroutine T K F O F F  to turn off the 

T K F  ON/OFF switch. 

This command terminates execution of the program, 

updating the intermediate .TKF file as necessary. 

The following is a listing of the program. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

16 
11 
1 2  
13 
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
2 3  
2 4  
25 
26 
2 7  
25 
29  
30 
3 1  
3 2  

PROGRAM CMJITCS 

PARAMETER NCMD = 16 

DOUBLE P R E C I S I O N  CMD(NCMD) ,TTYC 

LOGICAL TRANF 

IIIMENSION TCSVAR(60)  

COMMON /DRWPAR/ ISW( 4 )  , RVW( 4 )  ,CON 

C 

C 

C 

C 

C 

C 
C L I S T  OF VALID COPiMANDS 

DATA CMD/ ‘SWINDO’ , 
1 ’DWINDO’ , 
3 ’ CONSTANT’ , 
4 ‘DRAW ’, 
5 ‘NE\?PAG’ , 
G ‘TEKON ‘ , 

a ‘TKFON ‘, 

1 ‘STOP ‘ /  

7 ’TEKOFF’ , 

9 ‘TKFOFF’ , 

C 
C I N I T L A L I Z E  THE TCS SOFTWARE LIBRARY 

I F  (.NOT. INITKF( ‘TEST‘  ,-1)) GO TO 999 
‘TRANF =z *FALSE.  

C 
C LOOP FOR COMMAND SCANNER 
180 CONTINUE 

140 CONTINUE 
CALL HOME 
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33 
3 4  
35 
36 
3 7  
38 
3 9  
4 0  
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
50 
5 1  
52  
5 3  
5 4  
55  
56  
5 7  
58 
59 
60 
61 
6 2  
63  
6 4  
6 5  
6 6  
6 7  
6 8  
6 9  
70 
7 1  
7 2  
7 3  
74 
75 
7 6  
7 7  
7 8  
70 
80 
81 
8 2  
83 
8 4  

C 
C SAVE CURRENT TERMINAL STATUS 

130 CONTINUE 
C 
C RESTORE PREVIOUS TERMINAL STATUS 

C 
C RING BELL FOR A PROMPT 

CALL BELL 
CALL NEWLIN 
CALL ANMODE 
CALL TSEND 

CALL SVSTAT (TCSVAR) 

CALL RESTAT (TCSVAR) 

C 
C INPUT A COMMAND 

C 
C LOOP THROUGH THE VALID COMMANDS FOR A MATCH. 

ACCEPT 1@@0,TTYC 

DO 110 I = 1,NCMD 
I F  (TTYC *EQ* CMD(1)) GO TO 1 2 0  

1 10 CONTINUE 

C 
C INPUT COMMAND WAS INVALID. TYPE ERROR AND TRY AGAIN. 

TYPE 1fl10,TTYC 

GO TO 140 
120 CONTINUE 
C 
C INPUT COMMAND WAS VALID. BRANCH TO APPROPRIATE LOCATION 

219  CONTINUE 
C 
C *** SWINDO 
C 
C INPUT THE SCREEN WINDOW PARAMETERS 

GO TO (216,220,230,240,250,260,2716,  280,  290 ,3001  , I 

TYPE 1 2 1 g  
ACCEPT *,ISW 
CALL NEWLIN 
GO TO 1 4 0  

220  CONTINUE 
C 
C *** DWINDO 
C 
C INPUT THE VIRTUAL WINDOW PARAMETERS 

TYPE 1 2 2 0  
ACCEPT *,RVW 
CALL NEWLIN 
GO TO 1 4 0  

2 30 CONTINUE 
C 
C *** CONSTANT 
C 
C INPUT THE EXPONENTIAL POWER FACTOR 
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8 5  
8 6  
87  
8 8  
8 9  
9 0  
9 1  
9 2  
9 3  
9 4  
95 
96 
9 7  
9 8  
9 9  

100 
101 
192 
1163 
1 64 
1165 
196 
1 167 
1 08 
169 
116 
111 
1 1 2  
113 
114 
1 1 5  
116 
117 
1 1 8  
119 
12fl 
1 2 1  
122  
123 
124 
1 2 5  
126 
1 2 7  
128  
129 
1 3 a  
1 3 1  
132  
133 
134 
135 
1 3 6  

TYPE 1230 
ACCEPT *,CON 
CALL NEWLIN 
GO TO 140 

24fl CONTINUE 
C 
C *** DRAW 
C 
C SAVE CURRENT TERMINAL STATUS 

CALL NEWLIN 
CALL SVSTAT (TCSVAR) 

C 
C C&L DRWRNG TO DRAW AN FXPONENTIALLY DECAYING C O S I N E  

CATAT, DRWRNG 

GO TO 136 
TRANF .TRUE. 

256 CONTINUE 
c 
C *** NEWPAG 
C 
C CALL FLNPAG TO S E E  ABOUT DISPLAY IMAGE TRANSFER 

CALL TFXPMT (@,a) 
CALL FINPAG( JUNK) 

GO TO 140 
TRANF .FALSE. 

260 CONTINIJE 
C 
C *** TEKON 

I F  (.NOT. G T S T E K ( 0 ) )  CALL TEKON 
GO TO 130 

2 7 6  CONTINUE 
c 
C *** TEKOFF 

I F  ( G T S T E K ( @ ) )  CALL TFKOFF 
GO TO 130 

2810 CONTINUE 
C 
C *** TKPON 

I F  (.NOT. G T S T K F ( @ ) )  CALL TKFON 
GO TO 130 

2951) CONTINUE 

C *** TKPOFF 
I F  (G'TSTKF(0)) CALL TKFOFF 
GO TO 130 

300 CONTINUE 
C 
c *** S T O P  
C 
C ASK ABOUT LAST PAGE, THEN Q U I T .  

I F  (TRANF) CALL FINPAG(  JUNK) 
CALL F I N I T T  (0,780) 
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137 
138 
139 
14fl 
1 4 1  
1 4 2  
143 
1 4 4  
145 
146 
147 
148  
149 
1516 
151 
152 
153  
154 
155 
156 
1 5 7  
158 
159 
16lJ 
161 
1 6 2  
163 
1 6 4  
1 6 5  
166 
1 6 7  
168 
169 
1750 
1 7 1  
1 7 2  
1 7 3  
1 7 4  
1 7 5  
1 7 6  
1 7 7  
178 
1 7 9  
180 

The 

Fig .  2. 

999 

1908 
1@16 
121a 
1220 
12313 

C 

C 

C 

C 

C ONTINUE 
S T O P  
FORMAT(Al@)  
FORMAT('  BAD COMEIIAND? ' , A l @ )  
FORMAT( ' I N P U T  MINX, LENX, MINY, LENY ' $ )  
FORMAT('  I N P U T  XMIN, XMAX, YMIN, YMAX '$)  
FORMAT(' I N P U T  CONSTANT ' $ )  
END 

SUBROUTINE DRWRNG 

COMMON / D R W A R /  I SW( 4) , RVW (4 )  , CON 

C SET UP A SCREEN AND VIEWING WINDOW 
C A L L  SWINDO (ISM( 1) ,ISW( 2 )  ,1sw(3) , I w 4 )  ) 
C A L L  DWINDO (RVW(1)  ,RVW(2)  ,RVW(3) , R V W ( 4 ) )  

C 
C DRAW RINGER 
" 
b 

C F I R S T  CALCULATE AND MOVE T O  BEGINNING P O S I T I O N  
Y = C O S ( R V W ( 1 ) )  * E X P ( C 0 N  * - R V W ( l ) )  
CALL tIOVEA (RVW(1)  ,Y)  

C 
C NOW LOOP THROUGH ALL THE P O I N T S  

DO lm T = R V W ( l )  ,RVW(2), .flS 

C A L L  DRAWA ( T , Y )  
Y = C O S ( T )  * E X P ( C 0 N  * -T)  

188 CONTINUE 
C 
C DRAW A G R I D  

DO 260 X = R V W ( l ) , R V W ( 2 ) , 2 *  
C&L MOVEA (X,RVW(3)) 
CALL DRAWA ( X , R V W ( 4 ) )  

2@@ CONTINUE 
DO 216 Y = RVW(3) ,RVW(4) 3 -2  
CALL MOVEA (RVW(1) ,Y) 
CALL DRAWA ( R V W ( 2 ) , Y )  

RETURN 
END 

210 CONTINUE 

f o l l o w i n g  sequence of commands p roduced  the d i s p l a y  image  i n  

SWINDO 
0,35@,0, 35f l  
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DRAW 
SWINDO 

CONSTANT 
.1 
DRAW 
SWINDO 
400,3516, 400,3516 
CONSTANT 
= 0 5  
DRAIJ 
SWINDO 
0,3516, 408,3516 
C ON STAN T 
-0 1 
DRAW 
STOP 
Y 

46ra,356,B, 3 5 0  
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ORNL-DWG 80-3036 FED 

Fig .  2. The display image f o r  t h e  advanced example problem in 

Sect.  9. 
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163. CONCLUSIONS 

A new s o f t w a r e  l i b r a r y ,  c a l l e d  TCSTKF, has  been desc r ibed .  Th i s  

s o f t w a r e  l i b r a r y  w i l l  create d i s p l a y  images on t h e  s c r e e n  of a T e k t r o n i x  

4N$ series s t o r a g e  t u b e  t e r m i n a l  and w i l l  create d i s p l a y  images i n  a n  

i n t e r m e d i a t e  .TKF p l o t  d a t a  f i l e .  This l i b r a r y  makes a conven ien t  way 

f o r  u s e r s  of TCS s o f t w a r e  t o  g e n e r a t e  r e p o r t - q u a l i t y  drawings of t h e  

same d i s p l a y  image t h a t  is drawn on t h e i r  T e k t r o n i x  t e r m i n a l s .  
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