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INTRODUCTION

IPLIB is o collection of HP FORTRAN 77 subroutines ond functions that facilitaie
the use of o COMTAL imoge processing system driven by on HP 10088 computer. These
Subprograms are based on work by Nettie D. Faulcon ond Jomes H. Monteith of the
Rcoustics and Vibration Instrumentotion Section at NASA Langley Research Center,
and were put into their present form by Keith Miller of the College of William and

Mory”s computer science department while he wos o summer fellow in the ASEE/NASA
program.

IPLIB uses an HP 1888 driver., DVR41. uhich directs oll communications between the

HP 1888 ond the COMTAL Vision One/20 system. DVR4! was written by M. Brown of Coulter
Computer Corporation. revised by R.U. Bagdozion of Hughes Aircraft Corporation. anc
documented by Jomes Monteith ond Keith Miller.

This user’s monual is intended for progrommers who wont to use the HP 10892 to drive
the COMTAL imoge processing system, It is dssumed that the progrommer Knows HP 1090
FORTRAN 77. or at least one FORTRAN diclect. It is also assumed that the programmer
has some familiority with the COMTAL Vision Ones/20 system.

The manuel is divided into six sections:

1. . SUBPROGRAM HANDL ING:

This section tells how to lood and modifiy the subprogroms in IPLIB as well as
how to add subprograms to the 1ibrory.

n

ALPHABETIC CATALDG: v
R1l the subprogroms ore listed in alphobeiic order with o few words that suggest
the purpose of each. Test progroms ore listed in olphabetic order also. '

3. CROSS REFERENCE FILE:
Each subprogrom ond test progrom is Yisted along with the subprogroms it calls.

4. SUBPROGRAM SOURCE CODE:
The source code for each subprogram is given in its entirety. The code for all
subprograms follows o documentation outline which was designed to moke each
subprogrom understandoble without reference to any other code.

5. TEST PROGRAM SOURCE CODE:
The source code for some progroms used in the unit testing of the IPLIB sub-
~“programs ore given. These test progroms are not well documented., but they
should be easily undersiood when used in conjunction with the documentaotion
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of the subprograms they test.

6. HP DRIVER SOURCE CODE:

The ossembler code of DVR41. the HP driver for the COMTAL imoge processing
system. is listed in its entirety.

The following references ore suggested for progrommers working with IPLIB:

«

"FORTRAN 77 Reference Monual (RTE~-6/VM and RTE-R HP 1088 Computer System) .
Hewlett~-Packard Compony. 1981. ’ |

"Hundbook on COMTAL’s Imoge Processing System". Nettie D. Faulcon., NASA TM BS671.
July 1983.

"Vision One/28 User’s Maonucl®. COMTAL Corporation. 1982,

SUBPROGRAM HANDL ING

LOARDING SUBPROGRAMS

When looding o program thot colls IPLIB subroutines and funciion ("subprograms®).
enter: ’

SER %IPLIB::21

as port of the looding sequenée. For example. the following looding sequence is
used to lood o program TNOTE which calls o number of IPLIB subprograms: ‘

LOADR

RE. #TNOTE
SEf. % IFLIR
SER

DI

EN

ADD ING SUBPROGRAMS

In order to odd subprogroms to the librory. 4 files must be chonged: FILES::21,
XREF::21, MAKELIB::21. ond %IPLIB::21,

FILES::2! is on alphabetized. onnototed list of the IPLIB subprogroms ond test
progroms for those subprograms. Using the text editor. odd the mome of the sub-



program in alphaobetic order along with o short describtion of its effect. Also,
odd the name of the unit testing progrom to the second list in FILES::21,

XREF::21 is o list of each subprogram ond unit testing program along with the
subprograms it caolls. ' Add the new subprogrom and testing program to the 1ist,
using the some format that is alreody there.

MAKLIB::21 is a list of the load modules of all the subprograms and test progroms
in IPLIB. This list is in no special order. so just add the new subprogram’s lood

module to the list. The stondard convention is to use % as the first choroacter in
load modules.

2IPLIB holds all the lood modules in the imoge processing library. If %NEW is the
name of the lood module to be included in IPLIB. the following sequence accompl ishes

the addition: (HP prompts giwen within parentheses.) “<CR>" signifies entering o
. carriage return.

(:)MERGE

(ENTER DESTINATION NAMR) #%IPLIBKCR>
(ENTER COMMAND NAMR) 1<CR>

(ENTER NAMRY 2IPLIB<CR>

(ENTER NAMR) ZNEWKCR>

(ENTER NAMR) /E<CR>

CHANGING SUBPROGRAMS

Modified progroms must be tested before being changed in the librory. Chonges to

porometers ore not allouwed: if such o serious modification is necessary, a NEUW sub-
program should be written. ond odded with o slightly different nome. (See above for
cdding o subprogrom to IPLIB). ‘ '

If o subprogrom is modified. the new source code must reploce the old code. If
necessary. the explanation in FILES::21 must be chonged. If o different set of
subprogroms are colled., ¥REF::21 must be chenged. In order to reploce the old

lood module in XIPLIB with the modified version, enter the following sequence
(HF prompts given within parenthesis.)

(:IMERGE :
(ENTER DESTINARTION NAMR) X%IPLIB
(ENTER COMMAND NAMR) MAKLIB



IPLIB CATALOG

Unless otherwise stoted. these files contain subrout ines.

ADDIZ : odds 2 images. ond reguires o scaling foctor (p. 11),
ADDIM : odds 2 imoges. no scaling foctor (p., 15). ' '
BWFDS : tronsfers o monochrome imoge to COMTAL from disk (p. 19,
CLFDS : tronsfers o color image to LOMTAL from disk (p. 22),
CLRGR : clears o COMTAL grophics plane (p. 26),
CLRIM : clears o monochrome COMTAL image (p. 28).
CMMN2 : sends o COMTAL commond given os o constont string from HP to COMTAL (p. 38).
CMMND : sends a COMTAL commond given s constant siring ond length porometer

from HP to COMTAL (p. 33). -
COUNT : compiles the pixe! count for each of the possible volues, B ~ 255 {p. 36).
DELAY : puts HP in @ busy woit for number of seconds designated (p. 39),
DIGIT : function that tokes B - 9 integer input ond returns ‘@’ - *g° (p. 4.
DSPBL} : disploys o monochrome COMTAL imoge (p. 43). B
DSPEL : displaoys o colo~ COMTAL imoge (p. 45).
DSPGR : displays o graphic plane to the COMTAL monitor (p. 48).
DSPVD : displays the COMTAL imoge (5) set to the video comera (p. SB).
HILQ : scons o monochrome image ond returns the high and low pixel values (p. 52),
HISTO : disploys o scoled histogram of the designoted imoge on the COMTAL

monitor (p. 54),
ICORY : copies one monochrome COMTAL image to another (using CMMND) (p. 57,
ICFYZ : copies one monochrome COMTAL imoge to another (using RDILN & WRILN) (p. 68).

MERGE : merges two bytes into one byte (oll arguments are INTEGER) (p. 63).
NORML : finds lowest pixel value in on imoge. then subtrocts that value .
from oll pixels in thot imoge: used to get light toble voriations (p. 65)
NOTEZ ¢ writes o line of choracters into o graphics plone with o given
color ond size ot o locotion: tokes @ constaoni string orgument (p. 67),
NOTES : writes @ line of charecters into o graphics plone with o given
color 'ond size ¢t o locotion: lokes o characier array and length (p 72),
. PRINT. @ intercctive "puinting” of sguare patches on COMTAL image (p. 76).
PROFL @ gives HP cccess to the COMTAL Profiiing copabilities (p. 808),
RANGE : logicol funstion (hai determires if lst orgument is within 2nd & 3rd (p. 83).
RDGLN : reods one horizonta! line of o COMTAL graphics plone (p, B84),
RDGFT ¢ reuds one point from o COMTAL grephics plone (p. 86).
REILZ : recds one horizontel line of COMTAL npixels: | pixel/inieger returned (p. 89,
RLILM ¢ recsds one horizontal line of COMTEL pixels: 2 pixels/integer returned (p. 823,
RDIPT : reocds one pixe! from o COMTAL monochrome imoge (p. 94),
RDIRC : rewds o rectangle of pixels from o COMTAL monochrome imoge (p.97).
RDLUT : reads the contents of o COMTAL look-up table (p. 101), '
RDPSU : reocds the contenis of o COMTAL pseudo-color table (p. 184),
RPTAE ¢ reads the COMTAL Image/Grophics Table (p. 186).

-y
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RDTAR :

SETV

reads the COMTAL cursor locotion (p. 109,

: sets o COMTAL image 5 - S to the video comera (p. 111D,
SPLIT ¢

SPRED :

suBiI2 :

SUBIM
THRSH

TSTI1

TVZ2C4

splits on integer into two bytes. both bytes stored in new integers (p. 114).
finds low ond high pixel volues in an imoge. and does © linear

stretch on all pixel values to expond .the ronge to 8 - 255 (p. 116).
subtrocts two images with an offset of 128: differences <@ set to. 8 (p. 119),
subtrocts two imoges with no offset! differences <B set to 8 (p. 123).

sets pixels in output imoge to black(B) or white(255) depending

on the corresponding pixel in input imoge ond o threshold volue (p. 126)

! generotes "TeST Image 1". increasing pixel volues right ond .doun:

TV2CM

WRIT
WJIPGR

disploy appears as o darkening slash ocross the screen (p. 129),
digitizes 4 imoges from TV comerc ond overoges them into one image (p. 131).
digitizes on image from TY camera into o COMTAL memory plane (p. 133).

: holis HP processing until the HP <CR> is entered (p. 136).

WRGLN :
URGPT :
WRILZ :

WRILN ¢

WRIPT :
WRIRC :

WRLUT :
WRPSU :
WRTAR :

removes o. grophics:-plone-from the display (p. 137).

writes o horizontal line of graophics bits to a COMTAL graophics plone (p. 139).
writes one graphics bit to o COMTAL grophics plane (p. 141).

urites o horizontel line of pixels to o COMTAL imcge memory: one
pixel walue 7/ integer in the buffer (p. 144). :

urites o horizontal line of pixels to o COMTAL image memory: tuo
pixel values 7/ integer in the buffer (p. 147).

urites one pixel volue to o COMTAL imoge memory (p. 158),

urites an array of integers to o rectongle of o COMTAL imoge memory:
one pixel volue ~ integer in the buffer (p. 153),

urites o look-up table to the COMTAL (p. 157).

urites o pseudo-color table to the COMTAL (p. 159),

urites o torget (cursor) location to the COMTAL (p. 1613,

The files that follow are test programs for the subprogroams nbous,

TADDZ :

TADDI
. TCLR

TCLRI

TQHT

S TRIGI

TDSF

progrom that tests ADDI2 (p.163),

P program that tests ADDIM (p. 164),

! program that tests DSPCL., "DiSPlay Color" (n. 165).
TCLRG :

program that tests CLRGR, "CLeaR GRophies® (p. 166).

! orogram thot tests CLRIM. "CLear IMage" (n. 167).
TCHME
TOMMN :

progrom thot sens oll nossible single bytes to COMTAL 1 ot a time (p. 168).
program that sends COMTAL commands win the HP keybomrd: tests CMMIND (p. 169).

T oorogram thot tests subroutine COUNT (o, 178).
CONS +

TCGRY @

pregram that tests the string concatenmtion facility in HF FORTRAN 77 (p. 171D,
peragram thot tests ICOPY. "Image COGPY" (p. 172).

Poprogram that tests the function DIGIT (n, 1732,
* progrom that tests DSPBU. "DiSPlay Black & Wnhite" and DSPCL. "DiSPlay

THIST =
TRNGRM 3
THNGTE

Color™ (n., 174)

program theat tests HIST, "HISTogram®™ (n, 175).
pirogram that tests NORML, "NORMaLize" (n. 176).
orogram that tests NOTEZ and NOTES ¢ o, 177).



TPNT : progrom that tests PAINT (p. 178).
TPROF : progrom thot tests PROFL, "PROFiling" (p. 179).
TRANG : program that tests the function "RANGE" (p. 189).

TRDTA : program thot tests RDTAR. "ReaD TARget" (p. 181),

TSETY ¢ program thot tests SETV. "SET Video camera" (p. 182),
TSPRD : progrom that tests SPRED. "SPREaD pixel volues" (p. 183),
TSUBI : progrom that tests SUBIM and SUBIZ2 (p.184).

TTHRS ¢ program thot tests THRSH. "THReSHolding" (p.185),

TTST! : progrom that tests TSTI1, "TeST Image 1" (p. 186),
TTVZC : progrom thot tests TV2CM and TV2C4. "TV to CoMial® transfers (p. 187).
TURIT ¢ progrom thot tests WAIT (p. 188).
TUIPE : progrom thot tests WIPGR ond DSPGR (p. 189).
TXFDS ¢ progrom thot tests BWUFDS and CLFDS. "Black & White From DiSk" ond
“Color From DiSk" (p. 138).
program thot tesis WRGLN and RDGLN. *WRite Graphics LiNe® and
"RecD Grophics LiNe® (p. 191). .
TXGPT : progrom that tests WRGPT ond RDGPT. "WRite Graphics PoinT" and
"ReaD Graphics PoinT" (p. 192). v
TXILN @ progrom that tests WRILN and RDILN. "WRite Image LiNe" anc
"Real Imoge LiNe" (p. 193). ' s
TXIPT : progrom that tests WRIPT and RDIPT. "WRite Image PoinT® and
"ReaD Imoge PoinT" (p. 194).
TXIRC : program that tests WRIRC and RDIRC. "WRite Imoge ReCtongle® and
"Real Imoge ReCtaongle" (p. 195), '
TXLUT : program thot tests WRLUT ond RDLUT. "WRite Look Up Table® ond
"Real Look Up Table" (p. 196).
TXPSU @ progrom thot tests WRPSU and RDPSU, "WRite PSeUdo-color table" and
- "ReaD PSeldo-color table" (p. 197).
TXTAR : progrom thot tests LRTAR and RDTAR. "WRite TARget" ond "RecD TARget" (p. 199).

TXGLN

.o

CROSS-REFERENCE FILE

To use this file to find out which procedures or programs call o certain procedurse
"FRED". just use the text editor to locate all the lines that contain FRED. One
of those lines is the line "FRED calls:", The remaining lines identify which
nrocedures call FRED.

HP FORTRANTY intrinsic functions (uhich need not be 1onded manually) are nrecesded
with o x, '

ADD12 crlls: -
DIGIT CMMND RANGE
ADDIM calls:



CMMND
BWFDS
CMMND
CLFDS
CMMND
CLRGR
CMMND
CLRIM
CMMND
CMMN2
_ *_E
CMMND
COUNT
RANGE
DELAY
DIGIT
RANGE
DSPBUY
RANGE
DSPCL
CMMND
DSPGR
CMMN2Z
DSPVD
CMMND
HILO
RDIL2
HISTO
CMMN2Z
1CoPY =
CMMND
ICPYZ
CMMND
MERGE
NORML
HILO
NOTEZ
ADDGR
NOTES
Crinz
PRINT
CHMMND
PROFL
CHAR
RANGE
RDGLHN

DIGIT RANGE
calls:
DIGIT OPEN RANGE RERDF LWRILN
calls: :
DIGIT OPEN RANGE READF UWRILN
calls:
DIGIT RANGE
calls:
DIGIT RANGE
colls:
N
colls no other procedures.
colls:
RDIL2

colls no other procedures.
calls:

calls:

calls:

DIGIT RANGE

calls:

DIGIT RANGE

calls:

DIGIT

calls:

calls:

DELAY DIGIT RANGE
“ealls:
~» DIGIT RANGE

crills:

DIGIT RANGE

crills no other procedures,
crlls:

RDIL2 UWRILZ2

crills:

CMMN2 CMMND DELAY DIGIT ».EN
cnlls:

CMMND  DELAY DIGIT DSPGR RANGE
culls:

RDTAR WRIT WRIRC
calls: .

CMMND DIGIT RANGE WAIT

cnlls no other procedures,

calls:

RANGE



RANGE
RDGPT calls:
BTEST RANGE
RDIL2 calls:
*ICHAR RANGE
RDILN calls:
RANGE
RDIPT calls:
*]CHAR RANGE
RDIRC calls: .
*JCHAR RANGE = RDILN
RDLUT calls:

RANGE
RDPSU calls no other procedures.
RDTAB colls:

BTEST RANGE
RDTAR colls no other procedures.
SETV calls:

CMMND DIGIT RANGE
SPLIT calls no other procedures.

SPRED ‘calls:

FLOAT HILD IFIX RDIL2 LRILZ
SSORT colls no other procedures.
SUBI2 colls:

CMMND DIGIT RANGE
SUBIM calls:

CMMND DIGIT RANGE
THRSH calls:

RANGE RDILZ WRILZ2
TSTI1  ~colls:

WRILN
TV2C4 calls:

ADDI2 RANGE TVY2CM
TV2CM calls:

CMMND  DIGIT DSPBW RANEGE
LAIT cnlls no other procedurss,
WIPGR crlls:

CMMN2 DIGIT RANGE
WRGLN calls:

RANGE
WRGFT cnlls:

. *IBCLR *IBSET RANGE
WRILZ. calls:
' EHAR RANGE
WRILN calls:
RANGE



WRIPT
RANGE
WRIRC
CHAR
URLUT
RANGE
WRPSU
 WRTAR
RANGE

‘The following ore test

TADD2
ADDI2
TASDT
ADDIM
TCLR
~ DSPCL
TCLRG
CLRGR
TCLRI
CLRIM
TCMMZ
CMMND
TCMMN
CMMND
TONT
COUNT
TCONS

TCOPY
CMMND .

TDELR
DELARY
TDIGI
DIGIT
TDSF
CMMND
TDSFV
DSPYVD
THIST
CHMN2
TNORM
HILO
TNOTE
CHMMN2
TPNT

colls:

calls:

RANGE RDIL2

calls:

calls no other

calls:

calls:
CMMND
calls:
CMMND
calls:

calls:
CMMND
calls:
CMMND
calls:
WARIT
calls:

calls:
RANGE

colls no other

calls:
DIGIT
calls:
CMMNZ
colls:
RANGE
calls:
DSPBU
calls:
CMMND
calls:
DIGIT
calls:
HORML
calls:
CMMND
cnlls:

DIGIT

DIGIT

DiGIT

DIGIT

RDIL2

1COPY

WAIT

DSPCL
DIGIT
HISTO
RANGE

DELARY

WRIL2

procedures,

progroms for many of the procedures above:

RANGE

RANGE

RANGE

RANGE

procedures,

RANGE

RANGE

WRIT

RANGE

RDIL2

DIGIT

WAIT

DSPBW RANGE

WRIL2

DSPGR NOTE2 NOTES RANGE UWRTAR



CMMND
TPROF
CMMND
TRANG
RANGE
TRDTA
RANGE
TREET .
TSETV
SETV
TSPRD

PAINT
calls:
DIGIT
calls:

calls:
RDTAB

colls no other

colls:

RANGE DIGIT

-calls:

RANGE

PROFL

RANGE RDIL2 SPRED

TSSRT
TSUB1

cclls no other

calls:

CMMND DIGIT RANGE

TTHRS

calls:

RANGE RDIL2 THSH

TTSTI
TTV2C
ADD12
TWRIT
WAIT
TUWIPE
CMMN2
THFDS
BWFDS
THGLN
RANGE
TXEPT
RANGE
THILN
RANGE
- TXIPT
RANGE
TXIRC
RANGE
TXLUT
RANGE
TXPSU
RDFPSU
- TYTAR
RDTAR

10

calls no other

colls:
CMMND
calls:

calls:
DIGIT
calls:
CLFDS
culls:
RDGLN
calls:
" RDGPT
Tdlls:
RDILN
calls:
RDIPT
calls:
RDILN
calls:é
RDLUT
calls:
LRPSU
calls:
WRTAR

DIGIT

DSPGR
CMMND
WRGLN
RDTAR
WRILN
WRIT

RDIRC
WRLUT
RANGE

RANGE

RDILN RDTAR

RANGE UWAIT

procedures,
CMMND DSPBU

WRIL2
procedures.

SUBIZ SUBIM

WRILZ2
procedures,

DSPBU DSPVD

RANGE UWAIT

DIGIT RANGE

WRGPT

WRIPT

WRILN WRIRC

WAIT

LRILN UWRIRC

WAIT

RANGE TV2C4 TV2CM WAIT

WIPGR

WRILN



&ADDIM T=00084 1S ON CREEB21 USING 88824 BLKS R=p000

8981
8802
0803
8094
085S
6086
poe?
2608
6809
Po10
pe11
9812
8013
8814
9815
6916
Bo17
8218
819
6920
6021
Be22
6e23
BB24
8325
8626
vo27
#2828
0629
6039
631
6932
633
6834
Ba@35
8836
8837
6232
8639
8049
pB41
pa42
6343
BB44

CCCCCCCCCCCt‘[‘f‘r‘f‘FCP[‘T‘P(‘FPCCCCCCCCCCCCCCCCCCL[ ccccccceccoeeeeeeeeeeeeeee
SUBROUTINE ADDIM(C. A, B)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCFFFPPrPPPFPPFPPPPPPfC_
C

CaolokPARAMETER DECLARATIONS:

C
INTEGER C ! the COMTAL image into which ithe sum of
C 4 imauge A ond imcge B iz plsced by (C =R+ B)
INTEGER R. B ! ihe imoges whose sum is taken (C = A + B)
c
Coaoiok INTRODUCTION
c
C The subrouiine "ADD IMoges® tokes ¢ pixel by pixe! sum
C of imoges A and B and plases the resuliing imoge into image C.
C The truecolor image 8 is used in the processing of ADDIM. ang wil}
C be left os the combination of C. A. and B for red. green. ond blue
respect ively,. :
c
C ADDIM does not do any scoling of the addition. If scoling is desired.
C see the procedure ADDI2.
C
CyookL ANGUAGE :
C B
C FORTRAN 77, the HP 1888 version for RTE-E/VM,
c
Coorokl IMITATIONS :
C .
€ The truecolor 8 image is destroyed during this operation. C is
L obviously destroyed. This subroutine is cccompl ished using COMTAL
C commands that exploit the pipel ine processors. Because of this, the
C processing steps are obscure. For exomple., there is no motivation
C outside the COMTAL insiructions for moking the combinotion of C., A.
C B ocolor image. Recders should be aware of these obscurities before.
C trying to understand the code. ‘
c .
c If the sum of ony two pixels. exceeds 255. the wvalue in C is set to 255,
c
C ADDIM does not scale or offset the sum result. If you wish to sccle
C the sums. see the subroutine ADDIZ.
C ' .
» If any of the imoge numbers are out of ronge. an error message is printed
c and no further processing takes plaoce.
€ This subroutine ossumes thot 8 is not o legal imoge for the COMTAL
C configuration.

11
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8845
8046
8847
8848
8849

8850 .

8851
8052
8853
8854
8855
08856
ae57
8858
pess
88606
0961
0862
80863
Boe4d
8065
Be66
Bo6?
8868
Be6s
Bo7o
8971
pe72
0073
ge74
8075
4120 d 3
BorY
pere
Bor9
bege
oee1
BBz
Bre3
0BB4
BBss
2171303
Bog?Y
BeBes
Bees
4]2)17]

c :
CoxSUBPROGRAMS CALLED:

name source load remorks

CMMND  &CMMND %CM'ND Sends o command to the COMTAL as if the

commond were sent from the Keyboard
RANGE &RANGE #RANGE logicol function that determines if the ist

porameter is within the ronge of the 2nd & 3rd.
DIGIT &DIGIT %DIGIT charocter*! function which returns “B°-*9°
' occording to integer input 8-9.

»oklRITTEN BY:

OO0 OO0O00O00

C  KEITH MILLER. July. 19B4. with the support of o NASA-ASEE
C summer fellowship.

c
CoxokREVISION HISTORY:
c : '
c
Cwoiok OCAL VARIABLES:
c v
INTEGER IBUF(128) ! o buffer for passing commonds to COMTAL
CHARACTER*255 CBUF | character overloy for IBUF
EQUIVALENCE ( IBUF.CBUF)
c .
LOGICAL RANGE ! function thot determines if lst parometer
C l"is within 2nd ond 3rd parameter
c
INTEGER IMLO. IMHI ! limits on COMTAL imoge numbers
INTEGER TERM
CHARACTER*!  DIGIT ! charocterx! function that returns "B’-’8°
C ' ! occording to integer input ©-3,
c
Coaolok INITIAL IZATIONS:
c
DATA IMLOsY/. IMHIZE/
DATA TERM/ 1/
C
CrorkPROCESS ING
-
IF (.HOT..(RANGE (A, IMLO. IMHIY)) GOTO BEBB1 ! error return
¥ (.NOT.(RANGE(B.IMLO, IMHI))) GOTO 8181 ! error return
IF (.NQOT. (RANGE(C., IMLO. IMHI))) GOTO 8281 ! error return
»
(W The follouwing chargcter string sends o series of Keyboord



o9l
8892
pE93
2894
8895
es6
0897
e93
8893
9100
101
2182
103
8184
0105
81086
6187
2108
2109
8118
6111
B112
B113
p114
B115
Bli6
8117
8118
8119
g12e
6121
6122
6123
Biz24
125
6126
B127
6128
8129
61326
B13:
6132
6133
6134

6135

8136

OOO0OO0OO0OO0O0O 0

c

c
€801
EBE3

c
e1o1
£1iBs3

c

€261
8283

commands to the COMTAL. In the comments below. each command

is exploined. The nototion #X uwhere X is either A, B, or C
stands for the single choracter that corresponds to the single
digit number ossocicted with the porameter ¥X.

" In this notation. letters in cops were entered into CBUF. ond

lower cose leiters ore the full commonds filled in by the COMTAL
NOTE: this code assumes thot the digit B is NOT o legal walue. for
the paraometers A. B, ond C.

The °$’ seporctes COMTAL commands.

CBUF =
‘UN I B. 87/
UNossign Image B ! just in caose 8 is olready assigned.
"AS T 8 "/ADIGIT(CYs/" *//DIGIT(RY /7" *//DIGIT(BY /7’ $° 7/

ASsign Truecolor imoge 8 red #C blue #A green #B
‘D18 s/ ‘

Disploy Imoge B

4 ‘SECOMG+B/ 1 s/ ! sets B offset by defoult. ond

P " 1" sets no scaling.
SEt COMbine <Green -+ Blued ~/ 1
‘A COM $* /7
Rdd COMbine
*1 *7/DIGITCCY77” DR &7/

Imoge #C = Displaoyed Imuge Red ! Red is crbitrory. since difference

! of imoges is monochome
*D 1 *//DIGIT(CY /7" S* /7

Display Inage #C

"su coM *

SUbtraoct COMbine.
CALL CMMND(IBUF. 78)
RETURN

CxookERROR RETURNS

WRITE CTERM. £283) A

FORMAT(" THE ZND IMAGE PARAMETER.”. I3, *. 15 OUT OF RANGE.*)
GOTO 8560

WRITE (TERM., E:83) B

FORMAT (" THZ IRD IMAGE PARAMETER.”. I3, *, IS OUT OF RANGE,’)
GOTO 898@

WRITE(TERM, E283) C

FORMAT(” THE :ST IMRGE PARAMETER.’. I3, *, IS OUT OF RANGE.*)
GOTO 8560

13



0137
p138
p139
e14e

- Bl41

14

vl14z

c

89686 LRITE(TERM. 8981)

BSB1 FORMAT(” ADDIM RETURNS WITHOUT FURTHER PROCESSING.
RETURN

END

*)



&ADDIZ2 T=pB884 IS ON CREBB2! USING 08824 BLKS R=0800

9801
0002
6883
2084
Bees
BOBE
8087
o8
6229
6010
8811
8e12
BB 13
w14
BE15
8o16
%17
0e18
- 8819
8028
821
8022

BBe3 -

8a24
8625
Boze
86027
Ba28
@29
o330
go3!
Ba32
833
@634
BE35
0038
gg3v
Bo3g
ge3s
@arag
o4l

oo42.

Bed43
Bo4d4

CCCCCCCCCCCCCCCCCCCCf‘f‘l"l"r‘PPPPPFI‘PPPPPI‘CCCCCCCCCCLLLLLLCLLLLLLLLLLLLLLL
SUBROUTINE ADDI2(C. A, B. SCALE)

oL 7 o o o oo o oo o o o 0 40 1 4 4 1 4 034 3540 0 3 0B 0 3 1 01513 51 013 0L 0 0y B 0 0 00 0
c

CrokPARAMETER DECLARATIONS:

c
INTEGER C ! the COMTAL imoge into which the sum of
c ! imoge A ond image B is placed (C = A + B)
INTEGER A. B ! the imoges whose sum is token (C = A + B)
INTEGER SCALE! each pixel sum divided by this number.
c
Coaook INTRODUCTION:
c .
€ The subroutine "ADD TMages® tokes o pixel by pixel sum
C of imoges A and B. divides each sum by SCALE. ond places the resulis
C  into imoge C. SCALE must be between ! and S inclusive, '
C The truecolor imoge 8 is used in the processing of ADDI2, ona wild
C be left os the combination of C. A. and B for red, green., ond.blue
respectively.
C
Colok L ANGUAGE :
In
C FORTRAN 77, the HP 1888 version for RTE~6/VM.
c
Coclokl IMITATIONS ¢
C
C  The truecolor 8 image is destroyed during this operation. C is
C. obvicusly destroyed. This subroutine is cccompl ished using COMTAL
€ commonds that exploit the pipeline processors. Becouse of this. the
C processing steps cre obscure. For example. there is no motivot ion
C outside the COMTAL instructions for moking the combinotion of C, R. and B
C- o color imoge. Reoders should be aware of these cbscurities before trying 4o
C understand the code.
c
c
C The three image numbers must be distinct,
C .
c If the sum of ony tuo pixels exceeds 255. the value in C is set to 255.
c
C  The SCALE foctor must he beiween ! and 9 inclusive.
C .
C If ony of the imoge numbers are out of range. an error messoge is printed
C . and no further processing takes place.
c

This subroutine assumes that 8 is not o legal imoge for the COMTAL

AN

15



80845
8846
Be4r
0648
8645
8056
8851
8852
8053

8054

8es55
8856

8857

8058
8859
8oen
8061
Bo62
8063
po64
8965
B8B66
8067
8068

Bees:

6670
871
poB72
PB73
pe74
8875
peTe
eor?y
e7s
oars
Baso
0eEs1
a@8z

Boes.

og84
@ees
Bass
@87
poss
8689
147

16

C configuration.
c
CxokSUBPROGRAMS CALLED:

(@)

noame source lood remarks

c

C

C CMMND &CMMND 2CMMND Sends ¢ commond to the COMTAL es if ihe

c - commond were sent from the Keyboord

C RANGE &RANGE «®RANGE logicel function thot determines if the 1si

c - porameter is within the ronge of the 2nd & 3rd.
c DIGIT &DIGIT ZKDIGIT choracter*! function which returns “0°-’9°
c

C

C

according to integer input 8-S.

»wioklRITTEN BY:
c

C KEITH MILLER. July. 19B4. with the support of o NRSA-ASEE
C summer fellowship.

c .
CaokREVISION HISTORY:
C
C
CaoxLOCAL VARIABLES:
c
INTEGER IBUF(128) | o buffer for puassing commonds to COMTAL
CHARACTER*255 CBUF ! charoctier overlay for IBUF
EQUIVALENCE (1BUF .CBUF) :
c
LOGICAL RANGE ! function thot determines if lst porometer
c ! is within 2nd ond 3rc porometer
c- : '
. INTEGER IM.0. IMHI ! limits on COMTAL imoce numbers
INTEGER TERM i A
CHARACTER*1  DIGIT ! charocter*l function ithat returns ‘8°~"9’
C ! occording to integer inpui 8-9.
C
Croiok INITIAL IZATIONS:
c
DATA IM.Os17, IMH1z4/
DATA TERM/ 1/
c .
COaoke:PROCESS ING
c
IF (.NOT. (RANGE(A, IML.O. IMHI))) GOTO 88@1 | error return
IF (.NOT.(RANGE(B. IMLO. IMHI))) GOTO 8181 ! error return
IF (.NOT.(RANGE(C. IMLO, IMHI})) GOTO B221 ! error return
C



8891
8892
8893
898394
BB95
Bas6

@8s?

88398
88383
8169
B101
@1z
8183
8184

8185 -

B106
@187
@108
8109
0110
8111
p112
8113
@114
8115
B116
0117
@118
8118
B1ze
g1z
B122
Bi123
giz4
6125
gize
Gizy
gize
@125
Gz
G.o.
B3z
p132
g134
G135
§136

OoOOO0OO0OO0O0O0O0O0O00

.

[N

c

c

1 WRITE(TERM, €1
2 FORMAT(® THE Z

The following choracter string sends a series of Keyboard
communcs to the COMTAL., In the comments below. each commond

is exploined. The notoiion #X where X is either A, B. or C
staonds for the single chorocter that corresponds to the single
digit number ossocioted with the porometer X.

In this notation. letiers in cops were entered into CBUF, ond
lower case letters ore the full commonds filled in by the COMTAL
NOTE: this code assumes that the digit 8 is NOT o legual velue for
the porameters R. B, aond C.

The *$° separates COMTAL commonds,

CBUF =.
‘UN 18 877 , :
UNessign Image 8 ! just in case 8 is already assigned.
RS T 8 "//DIGIT(CY 77" *7/DIGIT(RYZ7* *//DIGIT(BY /" &7/

ASsign Truecolor image 8 red #C blue #A green #B
‘D18 S/

Display Image 8

4 *SECOMG + B ~ *//DIGIT(SCALEY 7/*  Z° 27

SEt UOMnine <Green - Blue> ~/ SCALE
‘A COM "7/
Add COMbine
*1 */7/DIGIT(CYs7" DR S /7 _
Image 2C = Displeyed imuge Red ! Red is orbitrary. since difference
| of imoges is monochome
"D 1 "//DIGIT(CY 77" &* 17/
Disploy Imoge #C
*Su coMm *
SUbtroct COMbine,
CALL CHMMNDCIBUF, 77)
RETURH

CrololERROR RETURNS

WRITECTERM. 8823) A
FORMAT (" THE 2WD IMAZZ TARAMZTER.. 13, °. 1S OUT OF RANGE.’)
GOTO eesgdh

ZRD TMAST PERAMETER. . I3, 7. IS OUT OF RANGE.™)
GOTO &St

WRITECTERM, 8203) C
FORMATC(* THE 1ST IMAGE PARAMETER.’. 13. ”, IS OUT OF RANGE.")
GOTO e%ea

17



18

8137

2138
8139

g1dp

0141
8142

BB1 FORMAT(* ADDI2 RETURNS WITHOUT FURTHER PROCESSING.*)

C

8588 WRITE(TERM. 83981)
RETURN

END



&BUFDS T=02884 IS ON CROEE21 USING BBRI1E BLKS R=0208

poo1
8082
80083
0084
0885
8eo6
8007
209088
2889
2010
BB11
2812
8013
8014
8B15
8616
goiv
8018
Bo19
o208
2821
pE22
poZ23
goz4
o825
8926
goz?
po28
6029
8030
2031
8632
6633
6@z 4
6935
‘8936
BE37
ga3s
8039
Ba40
godal
go42
0843
8044

[ 04 54 5 0 0 (4 ¢ 04 1 0 0 (00 O .00 0 0 0 0.0 00 O O O I O O O B0 I CCCCCCCCLCCCCeeereerorrcrererreree
SUBROUTINE BUFDS(IMAGE. FLNAME)
CCCCCCCCCCCCC[‘(‘!ijrjnn[,(,[_,L,L,LLul‘lll‘lnnu1(_,1,111[1131311uunlnl_,
C
CoaolokPARAMETER DECLARATIONS:
C .
INTEGER IMAEE ! the number of the COMTAL image plaone to be
C - ! filled from the HP disk file.
INTEGER FLMNAME(3)! the HP filename from which on imoge will be read.
C
CHorkINTRODUCTION:
C .
C The subroutine *Block und White From DiSK® tronsfers one biw -image
C from the HP to the COMTAL. The imoge mumber and the nome of the HP
C disk are given as parometers.
C
Cxoickl ANGUAGE :
cC
C FORTRAN 77. the HP 1888 version for RTE-6/VM.
C
Coolokl IMITATIONS :
C

C  BWFDS only works for bw imoges. Since o color imege requires

C three seporate b&w imoges. cnother subroutine, CLFDS is avgilabl
C for reading color imoges from the disk. :
c :
c

CaokSUBPROGRAMS CALLED:

nome source locd remarks

argument is within the 2nd end 3rd inclusive.
OPEN = HP FORTRAN?? intrinsic subroutine: opens.c file
onc stores doto block information in first param.
READF - = HP FORTRAN?? instrinic subroutine: reads o record
! from a file: requires cn OPENed dota block.
WRILN  8WRILN x%uREILN WRites o COMTAL Image horizental LiNe: 2 pixels
per integer in the huffer, :

oy

c

C -

C RANGE  8RANGE X%RANGE logicol function thot determines if the Ist
c

c

c

C

c

c

C

C CMMND 8CIMMND  %CMYND sends commonds to the CIMTAL cs if they were
C typed at the COMTAL Keybocrc.,

C DIGIT &DIGIT #DIGIT o cherocterk!l function thot returns o single
c ) ASCII digit when given on integer 8-9

C

C

KR ITTEN BY:

19



20

8045

9846

pe4r
848
Bo4s
0058
0as]
8052
8e53
0854
BBs5S
ease
BBs7
68058
08859
(4]2]35
BB61
ge62

0063

Boc4
0665
@B66
0es7
Bo68
Bo69
8ero
0071
ger2
BB73
ger4
(412143
0ere
aery
0ars
6e79
alat=ldl
BEs!
aes2z
8Be83
60&4
8685
oeee
ges?
gess
@e89
8090

s NeNeNs!

OOOnD0o00O0

WIokREVISION HISTORY:

Aok OCAL VARIABLES:

INTEGER  DBLOCK(144)
INTEGER  IERR
INTEGER  IBUF (256)
INTEGER  ROW
LOGICAL  RANGE

]
]
!
]
!
!
!
!

The éode on which this subprogram is bosed was written by
"NETTIE D. FAULCON, July.
KEITH MILLER. July. 1984,

summer fellowship.

1983. This subprogram was written by
with .the support of o NASA-ASEE

! o Dota control BLOCK used in file I0.

! holds HP 10 return code.

' buffers one horizontal row of COMTAL pixels,
! 1oop indexing which COMTAL rou.

logicel function thot determines if ist porometer

c is between 2nd ond 3rd. inclusive.
INTEGER IMLO. IMHI ! limits on COMTAL imoge numbers,
INTEGER  TERM + logical unit for terminal output

C
CHARACTER*1  DIGIT P function that returns “B°.°1,...,or °9°

C ! according to & B8.1,...0r 9 integer inmput,
CHARACTER*255 CBUF ! overloys IBUF
EQUIVALENCE  (CBUF. IBUF)

c .

CoaorkINITIAL IZATIONS:

c
DATA IMLO/1/. IMHI 4/

DATA TERM- 1/

¢

CxikPROCESS ING

C
IF (.NOT. (RANGE (IMAGE . IML.O.IMHI))) GOTO 8881 ! error reiurn

c
CALL OPEN(DBLOCK. IERR. FLNRME)

IF (IERR .LT. @) GOTO 820! ! error return. open foiled

c
CBUF = *D I *//DIGITCIMAGEY ! Display the Imoge to be filled.
CALL CMMND CIBUF.5)

C
DO 188D ROW = @, 511

CALL READF(DBLOCK. IERR. IBUF)
IF (IERR .LT. @) GOTO 838! ! erfror return. bad read
CALL URILNCIMAGE. ROW. IBUF)
1968 CONTINUE
C



0091
BB92
8e93
6894
8095
8096
0887
0098
8eS9
0189
81061
pl1e2
8183
0104
8185

. 8186

6107
o168
81A8
61186

T

RETURN

TwokERROR RETURNS

c

c

c

c

8001
8003

82081
82083

8301
8383

8900
8901

WRITE(TERM. 8883) IMARGE. IML.O. IMHI
FORMAT(* IMAGE NUMBER.”.13.”., 1S OUT OF RANGE:*.214.°.%)
GOTO 8988

WRITE (TERM. B8283) IERR

FORMAT(’> ERROR OCCURED DURING IMAGE FILE OPENING:’.14.”.”)

GOTO B8990

LRITE(TERM., 8383) I1ERR

FORMAT(® ERROR DCCURED DURING IMAGE FILE READ:”., 14, *.”)
GOTO 8988

UWRITE (TERM., 8981)

FORMAT(’* BWFDS FAILS. NO TRANSFER TAKES PLACE.’)
RETURN '
END

21
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&CLFDS T=80084 IS ON CROEB21 USING 98818 BLKS R=3000

#0201
8002

- 0Be3

0Re4
vegs
0886
0eg’
poes
(7)214}]
Bo1o
171501
9812
0813
9914
va15
eale
gaiv
6018
va19
0020
eg21

pe22
Be23
pa24
@25
Ba2¢c
6827
pB28
Be29
P30
8631

Be32
pez3
pe34
BB3s
90836
0B37
vp38
0639
BB4e
BO41

pB42
pa43
Bo4a

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLLLC
SUBROUTINE CLFDS(RED. GREEN. BLUE. COLOR. FLNAME)

041 04 0 4 0 ¢ o o o o o I I I 04 I I O I I 0O O I 0 O 0 O O 4 O O I O B 0 O O B

C

CookPARAMETER DECLARATIONS:

c

INTEGER RED. GREEN, BLUE ! colors of the COMTAL image planes

C ! to be filled from the HP disk file,
INTEGER COLOR ! the truecolor imoge to be formed and disployed.
INTEGER FLNAME(2)! the HP filename from which on imoge will be read.

Wk INTRODUCTION:

The subroutine “Color imoge From DiSK® transfers three b&w imoges
from the HP to the COMTAL. ond then ossigns these to a truecolor
imoge on the COMTAL. The filenome nomes o single file holding all
three monochrome imoges. The COLOR image number is outomotically
vnassigned ond ossigned by CLFDS. ond after oll three component
imoges ore tronsferred. the color imoge is disployed.

OOO0O000O00000

Coolokl ANGURGE :
C

C FORTRAN 77, the HP 1888 wversion for RTE-6/VM.
c

Coorxl, IMITATIONS :

The three pcrometers RED. GREEN ond BLUE must be distinct ond

within the IMLO. IMHI ronge. " COLOR must be within the TRLO., TRHI

ronge (which is mutually exclusive with IMLO-IMHI). The limits on
truecolor numbers are arbitirary. However. this subroutine enforces the

in the order RED. GREEN. ond BLUE.

HkSUBPROGRAMS CALLED:

nome source load remurks

—— - - - — e - — o

RANGE &RANGE  “RANGE logical! function thot determines if the lst
argument is within the 2nd cnd 3rd inclusive.

OPEN  ==mmme e HP FORTRAN?? intrinsic subroutine: opens o file
and stores dota block information in first poraom.

RERDF - HP FORTRAN?? instrinic subroutine: reacds o record
from o file: requires on OPENed datc block.

WRILN  8WRILN ZUWRILN WRites o COMTAL Image horizontal LiNe: 2 pixels

OOO0O0O0O0O0O00000000000000

grbitrary limits. The HP imog€ file must contain all three monochrome imoges



8845
8846

eo4q7 -

0048
8049
8858
8851
8852
@853
8854
8855
0856
oes?
- 8858
8839
BO60
Boe 1
8062
8863
8064
6e65
Ba6e
BB6E?
8068
Be69
(4]2rg]
6avr!
Bov2
Bo73
par4a
gavs
8876
por?
aers
aavs
6asa

Q@ M
(A IR R Y

[T 0 I &)
[EN N R0 S

m G

Tjaterl
geas
Gues
215120
8E8s
eas8s
4]4}°14

c per integer in the buffer.
C CHMMND 8CMMND %CMMND tronsfers a command string to the COMTAL. which
C gccepts it 0s o Keyboard commond.
C DIGIT &DIGIT 2ZDIGIT charocterk! function thot returns o single dagil
c on legal integer inputs B-9,
c
CxoklRITTEN BY:
c
C The code on which this subprogram is based was written by
C  NETTIE D. FARULCON. July. 1983. This subprogram was written by
C  KEITH MILLER. July. 1884. with the suppori of o NRSR-QSEE
C  summer fellowship.
c
CHokREVISION HISTORY:
c
c
CxorxLOCAL VARIABLES:
c
INTEGER  DBLOCK(144) | o Doto control BLOCK used in file 10.
INTEGER IERR ! holds HP 10 return code.
INTEGER  IBUF (256) ! buffers one horizontol row of COMTAL pixels.
INTEGER ROUW - ! loop indexing which COMTAL row.
LOGICAL  RANGE ! logical function that determines if 1st porcmeter
C ! is between 2nd and 3rd. inclusive.
INTEGER IMLO, IMHI ! limits on COMTAL b&w image numbers.
INTEGER  TRLO, TRHI ! limits on COMTAL truecolor imoge numbers,
INTEGER  TERM ! logical unit for terminal output
c .
CHARACTER*255 CBUF ! character overloy for sending COMTAL commonds
EQUIVALENCE  (CBUF. IBUF)
CHARACTER*!  DIGIT ! function that returns °B’*."1"..., or’9’
C ! accerding to B.1.....0r 9 integer input.
c
CoaorkINITIAL IZARTIONS:
c
DATA IM0s1/. IMH1z4/
DATA TRLO/S/, TRHI/S/
DRTA TERM-1/
c
CxoiokPROCESS INS
c .
IF (.NOT.(RANGE(RED  ,IMLO.IMHI))) GOTO 8881 | error return
IF: (.NOT. (RANGE(GREEN , IMLO. IMHI))) GOTO 8181 ! error return
IF (.NOT.(RANGE(BLUE ,IMLO.IMHI))) GOTO 8201 ! error return
c

IF ((RED .EQ. GREEN) .OR. (GREEN .EQ. BLUE)

23



6891
8082
2893
8os4
@395
eeses
6837
6938s
Bass
0106
lo1
p182
g183
6184
a1e5
6186
o187
0108
B1g%Q
8110
8111
p112
8113
B114
8115
B116
a117
B118
119
p120
B121
@122
6123
g124
@125
p1ze
Qizy
gize
£iz29
(G
Bidl
9132
9133
134
8135
o136

-
e
PageL

24

OO0 00n

c

1000

20808

3909

-OR. (RED .EQ. BLUE)) . GOTO 8381 ! error return
IF (.NOT. (RANGE (COLOR. TRLO.TRHI})) GOTO 8481 | error return

CALL OPENC(DBLOCK. IERR. FLNAME)
IF CIERR .LT. 8 GOTO 8581 ! error return., open foiled

CBUF = ’D I *//DIGIT(RED) ! Disploy the RED Imoge as it is filled.
CALL CMMND(IBUF.5) '
D0 1006 ROW = B.511
CALL READF(DBLOCK. IERR, IBUF)
IF (IERR .LT. @) GOTO 8681 ! error return., file read failed
CALL WRILNCRED. ROW. IBUF)
CONTINUE

CBUF = *D I *//DIGIT(GREEN) ! Display the GREEN Image os it is filled.
CALL CMMNDCIBUF.S)
DO 2008 ROW = B.511
CALL RERDF(DBLOCK. IERR. IBUF)
IF (IERR .LT. B) GOTO 8701 ! error return, file read foiled
CALL WRILNC(GREEN. ROW. IBUF)
CONTINUE

CBUF = ’D 1 *//DIGIT(BLUE} | Displey the BLUE Imoge as it is filled.
CALL CMMNDCIBUF.S)
DO 3880 ROW = 8.511
CALL READF(DBLOCK. IERR. IBUF)
IF CIERR .LT. 8> GOTO 8881 ! error return. file read foiled
CALL WRILN(BLUE. ROW. IBUF) ‘
CONTINUE

Let #C, #R. #G, #B be the DIGIT associated with COLOR. RED.
GREEN. ond BLUE respectively: then the following CMMND calls
read os follouws: UNaussign Imoge "#C: ASsign Truecolor #C

red #R green #G blue #B: Display Imoge #C

CBUF = *UN I *//DIGIT(COLOR)

CALL CMMNDCIBUF.6)

CBUF = "AS T *//DIGIT(COLORY /" *//DIGIT(REDY /1" * 1
DIGIT(GREENY /" *//DIGIT(BLUE)

CALL CMMND(1BUF, 12)

CBUF = *D I *//DIGIT(COLOR)

CALL CMMNDCIBUF.5)

RETURN '

CaoikERROR RETURNS



8137

8138

139
8149
8141
8142
8143
8144
B145
v14¢
6147
8148
8149
6158
B151
8152
8153
B154
8155
8156
8157
0158
8153
168
6161
gl1e2
pl1e3
B164
B165
Bie6
B167
B168
8163
give
8171
B172
8173
8174
g17rs
gire
Givve

8001
8683

8101
8183

8281
82083

83081
8363

8401
8403

8501
8583

86081
6603

.87e1

Bra3

£5801
8803

8968
8301

WRITE (TERM. 8083) RED. IM.C. IMHI

FORMAT(* RED IMAGE NUMBER.’,13,’. IS OUT OF RANGE:’.214,°.%)
GOTO 8588

WRITECTERM, 8183) GREEN, IMLO., IMHI

FORMAT(* GREEN IMAGE NUMBER.* .13, . IS OUT OF RANGE:".214,°.%)
GOTO 8960 .

WRITE (TERM, B8283) BLUE. IML.O. IMHI

FORMAT(* BLUE IMAGE NUMBER.’.I3.’. IS OUT OF RANGE:*.214.°.%)
GOTC 8508

WRITE(TERM, 8383) RED. GREEN., BLUE

FORMAT(® 3 MONOCHROME IMAGES MUST BE DISTINCT YOURS:*,314)
GOTO 8986

WRITE(TERM. 8483) COLOR. CLLO. CLHI

FORMAT(” YOUR TRUECOLOR IMAGE.’.14.7. 1S OUT OF RANGE:’.214)
GOTO 3908

WRITE(TERM. 8583) IERR

FORMAT(* ERROR WHILE OPENING IMAGE FILE:”. 15)
GOTO 858H

WRITE (TERM. 8683) IERR

FORMAT(* ERROR WHILE READING IN 'HE RED MONOCHROME IMAGE:*., 14)
GOTO 8918

WRITECTERM., 8783) IERR

FORMAT(" ERROR WHILE READING IN THE GREEN MONOCHOME IMAGE:”.14)
GOTO g9B@A

WRITE(TERM. 8883) IERR

FORMAT(* ERROR WHILE READING IN THE BLUE MONOCHOME IMAGE:*.14)
GOTO 8%5@B :

WRITE (TERM. 89@1)
FORMART(”* CLFDS FAILS. NO TRANSFER TRKES PLACE.*)

" RETURN

END

25



8&CLRGR T=gcG@4 IS ON CROEB2! USING 88012 BLKS R=0088

6po1
802
BB23
Beo4
oaes
B8oBs
eog?
uass
goos
Bo1p
13)20 8!
8912
60813
tB14
gois
6316
getr
Baig
819
6620
6a21
a2z
pe23
@az4
8925
g6z
6e27
©o2e
aoze
. @GEs0
Go3
E0z2
GBIz
GEis4

6e3s -

AL A
G233
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SUBROUTINE CLRGR( GRAPH )

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
c

CHoPARAMETER DECLARATIONS:
C

INTEGER GRAPH ! the number of the COMTAL GRAPH to be cleored.

O 0

Hkk INTRODUCTION:

CLeoR GRAPH cleors the grophics designated by GRAPH. GRAPH should
be within the ronge 1-4 for the present IRD COMTAL system.

If GRAPH is out of ronge. on error message is printed ond

no COMTAL tronsfer tokes place.

Aokl ANGURGE ¢
FORTRAN 77, the HP-1880 wversion for RTE~-6/VM.

ookl IMITATIONS :

GRAPH must be within the limits GRLO ond GRHI explained below.

HookSUBPROGRAMS CALLED:

name source lood remarks ..

RANGE ~ &RANGE %RANGE logical function that determines if its ist
parameter is between (inclusive) its last porometers

CHMND - &CMMND  2CMMND sends o COMTAL commond os if it were typed ot
the COMTAL Keuboeord.

DIGIT  &DIGIT #DIGIT returns o character (lst parameter) which is the
character eguivalent of the integer 2nd porameter.

Nl JR ITTEN BY:

YOO 0N DO 0O000MC 00O n

The code on which this subprogrom is hased wes writien hy
NETTIE D. FAULCON. July. 1983, This modification is by
KEITH MILLER. June., 1384.

HOREVISION HISTORY:

Aokl OCAL VARIABLES:

OO0O0O0 Mnm



BB45 INTEGER GRLO.GRHI ! 1imits on COMTAL GRAPH numbers
8646 CHARACTER*!  WHICH

eo47v LOGICAL RANGE | logicol function thot determines if its
B94e : ! 1st parometer lies within last 2 porometers.
8049 INTEGER TERM ! logical unit number of the terminal output
8050 INTEGER IBUF(128) ! COMTAL commond buffer

8851 CHARACTER*255 CBUF ! overlays the IBUF command buffer.

0e52 EQUIVALENCE  (IBUF.CBUF) :

8833 C

8054 CHookINITIALIZATIONS: -

B@55 C

pese DATA GRLO/1/. GRHI/4/

BBSY DATA TERM/1/

BB38 C

0859 CwokPROCESS ING

pase C

geEs! IF (.NOT. (RANGE (GRAPH.GRLO,GRHIY)) GOTO 8881 ! error return

gesz2 C ELSE...clear the GRAPH

@63 CALL DIGIT(WHICH, GRAPH)

Boe4 CBUF = *CLEAR GRAPH * ~/ WHICH ! since CBUF overloys [BUF.

gaes ! this stotement locds IBUF with
vaee ! the COMTAL command

BoE? CALL CMMNDCIBUF, 13)

8aes RETURN

8869 C

8678 CxkERROR RETURN

ggv1 C

Borz 8081 WRITE(TERM. 8803) GRAPH. GRLO. GRHI

g6r3 8883 FORMAT(® GRAPH NUMBER, *., 14, * 1S OUT OF RANGE:*, 213, *.*)
Bav4 WRITE (TERM. 8885)

BGrS  88B5 FORMAT(* CLRGR FARILS. NO COMMAND SENT TO COMTAL.®)

gave RETURN

bary END
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BoBY
Bage
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6ol
gele
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getrv
12]25%:]
B 19
£oze
821
Boe22
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Bo27
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Bu3z
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Golt
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0843
pe44
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SUBROUTINE CLRIM( IMAGE )

o702 of {1 % o 1 o oo o o o o o0 4 4 4 5 04 4 0 4 4 0 5 05 X X 3 3 3 X B By 3 3 3
c

CHookPARAMETER DECLARATIONS:

c
INTEGER IMAGE ! the number of the COMTAL image to be cleared.
C
Caok INTRODUCTION::
c
C ClecR IMoge cleors the imoge designated by IMAGE. IMAGE should
C be within the ronge 1-4 for the present IRD COMTAL system.
c If IMAGE is out of range. an error messoge is printed ond
C no COMTAL tronsfer tokes place.
C
Cookokl ANGUAGE :
c
C FORTRAN 77. the HP-1888 version for RTE-6/VM.
c
Cookkl IMITATIONS :
c
C IMAGE must be within the limits IMLO ond IMHI exploined below.
C
CaooxSUBPROGRAMS CALLED:
c
C  nome source lood remorks
c -- .
C RANGE  &RANGE %RANGE logical function thot determines if its 1st
c ' porameter is between (inclusive) its. lost porometerC
C CMMND  &CMMND  ZCMMND sends o COMTAL command as if it were typed ot
C the COMTAL Keyboord.
C  DIGIT &DIGIT ZDIGIT o character®l function which returns the character
C gssocioted with integer inputs B....,9. '
-
CarolIRITTEN BY':
c
c The code on which this subprogram is based was written by
T HETTIE D. FRULCCHM. July. 1983. This modificution is hy
€ KEITH MILLER. June. 1984,
C
CriKREVISION HISTORY:
c
Gl OCAL VARIABLES:
c



8645
8846
8047
48
BB49
850
6e51
6852
6053
B854
Bo55
BE56
6857
@ese
8659
€68
as 1
062
663
pE64
@ES
666
667
a6s
6B69
BE78
6e71
BB72
6873
Bo74
6avs
676
6e77

INTEGER IMLO, IMHI ! limits on COMTAL imoge numbers
LOGICAL RANGE | logicaol function thot determines if its
! Ist porometer lies within last 2 parometers.,
INTEGER TERM ! logical unit number of the terminol output
INTEGER IBUF(128) | COMTAL command buffer
CHARACTER*1  DIGIT | function thot returns the RSCII choracter
C ! associoted with integer input, 8.....9.
CHARACTER*255 CBUF ! overloys the IBUF command buffer
EQUIVALENCE  (IBUF.CBUF) '
c
Cook INITIAL IZATIONS:
c
DATA IM.O/1/. IMH1/4/
DATA TERM/1/
c
CookPROCESS ING
C

IF (.NOT. (RANGE (IMAGE. IMLO. IMHIJ)) GOTO 888! ! error return
C ELSE...clear the image
CBUF = “CLEAR IMAGE * ~/ DIGIT(IMAGE) ! since CBUF overlays IBUF,
! this stotement loads IBUF with

. | the COMTAL command
CALL CMMNDCIBUF. 13)

RETURN
c
CaoikERROR RETURN
c

8661 WRITE(TERM. 8883) IMAGE. IMLO. IMHI
8083 FORMAT(® IMARGE NUMBER. ., 14, * 1S OUT OF RANGE:’, 213, *.%)
WRITE (TERM. 8B85)

8685 FORMART(* CLRIM FRILS. NO COMMAND SENT TO COMTAL.”)
RETURN
END
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c

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLCLLLLLLLLLLLLLLEL
SUBROUTINE CMMN2 (INBUF) '

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
gxwaﬂRnMETERS :

- CHARACTER* (%) INBUF ! the choracters of o COMTAL command string
E***}NTRODUCTIGN:

c

~

c
C
c
c
c
c
c

c

c
c
c
C
c
C
c
c
c
c
c
c
L
c
c
c
C
cC
c
c
C
c
C
c
c
c

This subroutine "CoMMoNd 2" allows o charocter string commond to be
sent to the COMTAL much as if the commond were typed ot the Keyboord.
CMMN2 is designed to be sent constant strings.

The mojor differences are that the INBUF command string moy include
multiple commonds. eoch separated by the charoacter "$*,

A choracter orroy buffer i1s used in equivalence with an integer array
in this subroutine to illustrote the utility of the charocters ond
still allow obvious compotobility.

The subroutine CMMND is very similar. only there on integer buffer
of fixed size is used with on extra parometer to identify how many
characters are valid parts of the intended command.

skl ANGURGE :
FORTRAN 77. the HP~1888 wversion for RTE-6/VM.

dolokl IMITATIONS:

In order to moke it easier to send single COMTAL commands.to CMMND.

the finol hlonk. %, ond the required zero hyte ore added cutomoticolly
to the INBUF string. '

I the last character isn’t o blank, CMMND adds one.
However. the caller should NOT add the final $ or zero byte to the
siring. Note thot ecch $ in the string should he preceeded by o hlonk.

VARNING: UWnen o command is sent to {he COMTAL thot generutes o
COMTAL error, the COMTAL system is frozen until ¢ manual
<ESC> (or perhaps several) is entered from the COMTAL Keyboard.

#4xSUBPROGRAMS CALLED:

nome source lood remarks



ga45s C  ==--

8846 C  LEN integer function returns length of charocter string
B@47 T

8848 CxikRITTEN BY:

Be4s C

8858 C The original code upon which this subroutine is based was written
BB5! C by NETTIE D. FRULCON . JULY. 1983.

Besz C

BE33 CxkREVISION HISTORY:

ga54 €

@es5s C Modified by Keith Miller. 6-18/84,

€856 C

8857 CxxxLOCAL VARIABLES:

gese C

©B959 CHARACTERX1 CBUF(256) ! character buffer

paon INTEGER IBUF(128) ! the character buffer overlayed os integers
BEs5i INTEGER IZERO ! constont value B for moking o B byte (ZERO)
Bas62 INTEGER WGRDS | counts number of words

Boe3 INTEGER NUMCHR ! counts number of bytes

o854 INTEGER LEN I intrinsic HP FORTRAN?? function that returns
eoeS C ! the length of o charocter string.

aess CHARACTER*1 BLANK, DOLLAR ! special ASCII characters

Bos? CHARACTER*1 ZEROD | zero is DBOOBBOB binory.

boes EQUIVALENCE (CBUF, IBUF). (ZERO. IZERD)

pass C

earg  CouokkINITIAL IZATIONS:

pari C

@gor2 DATA BLANK/" */, DOLLAR/"%"/, IZERO/B/

aers C

pE74 NUMCHR = LENCINBUF)

Eavs €

1 @ETe  ComkPROCESSING:

gary C

gorea DO 1@ INDEX = 1. NUMCHR

gars CBUF (INDEX) = INBUF C(INDEX: INDEX)

Laso 18 CONTINUE

eegl C

naez IF (CBUF (NUMCHR) .EQ. BLANK) GOTO 38

DGCZ C... ELSE...

gusd NUMCHR = RUMCHR + 1

GoeSs CBUF (NUMCHR) = BLANK

BGSE C )

687 C... ADD ENDING CHARACTERS TO COMMAND

page C

Be8s 38 CBUF (NUMCHR+1) = DOLLAR
Baso CBUF (NUMCHR+2) = ZERO



BES1
B@ES2
BB93
6894
6095
BOY6
Ba9?
Be9E
8G9
p1e6
g1a1
p1e2
€143
gipd
9195
G166
shicre
g1ee
B1es
g11oe
G111
allz
6113
8114
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OO

CBUF (NUMCHR+3) = ZERO ! safety precoution
NUMCHR = NUMCHR + 2

CHANGE BYTE COUNT TO WORD COUNT

WORDS = (NUMCHR+1) 7 2 ! if N is even. intentional truncotion

Progremming note:

The EXEC commond parometers ore discussed in the HP RTE-6/VM
Programmer’s Reference Monual, 2-18 ff. The COMTAL porometers
gre discussed in section 5.2.4 of ihe COMTAL User’s Manual.

The first porometer to EXEC identifies it as o write command.
The second poarometer identifies the resident HP driver (36B)

ond gives o code for the operotion reguired by this call (5B8B),
The third porameter is the command string. ond the fourth gives
the length in words of the buffer thgot is to be used. The fifth
porometer is a code for the COMTRL interfoce that directs the
command tronsfer,

CALL EXEC(2, 36B + 588B. IBUF. WORDS. 24881B)
RETURN

END
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
SUBROUTINE CHMMNDCINBUF, INCNT)

9117 o o] o o] oo o oo 4 oo oo o o 4 4 4 04 04 4 4 O 04 4 4 B 8 5 05 B 5 B % B B B A 5 Y
c

CoolkPARAMETERS :
c
INTEGER INBUF(128) ! the characters of o COMTAL command string
INTEGER INCNT ! the number of cheorocters in command string
c
Cookk INTRODUCTION:

This subroutine "CoMMaND" allows o chaoracter string commond to be
sent to the COMTAL much as if the command were typed at the Keyboard,
The mojor differences ore that the INBUF command string moy include
multiple commonds. each separated by the choracter "$"., HNotice

thot NUMCHR is in terms of characters (bytes). not words. INBUF

is an integer arroy to be compatable with previously written softuare.
but an F77 character array would probably be more gppropricte.

R character orroy buffer is used in eguivalence with an integer orray
in this subroutine to illustrate the utility of the choractiers aond
still ollow chvious compatobility.

okl ANGUAGE :

FORTRAN 77. the HP-18BB version for RTE-5/VM.

aiokl IMITATIONS:

In order to moke it easier to send single COMTAL commands to CMMND.
the final blark., £, ond the required zero byte are cdded automatically
tce the INBUF string. '

I the last chorocter isn’t a blank. CMYND odds one.

However. the coller -should NOT add the finol $ or zero byte to the
string. Note thot ecch $ in the stiring should be preceeded by o blank.

UARNING: When o commond is sent to the COMTAL that genercies @
COMTAL error. the COMTAL sustem is frozen until o monucl

HikSUBPROGRANS CALLED: NONE.

kR ITTEN BY:

OO0 OO0 0O0000000O000000000000O000O000

<ESC> (or perhops several) is entered from the COMTAL Keyboard,

33



8845
8046
€047
6o48
8849
6E5g
88351
@@s2
8853
BaS54

Bess

8656
8857
©e58
8853
8750
Gae!
Boo2
Boes
vEe4d
@o6Ss
aaee
Gee?
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aars
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- 087¢E
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@ga7s
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GEg
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R
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B8e86
oes?
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8389
512114
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€ The original code upon which this subroutine is bosed wos writien
C by NETTIE D. FRULCON ., JULY. 1883.
c
CaiokREVISION HISTORY:
c
C Modified by Keith Miller, 6-/18/84.
C
Cxoxx OCAL VARIABLES:
C
CHARACTER*! CBUF (256) ! character buffer
INTEGER IBUF(128) ! the charocter buffer overloyed os integers
INTEGER IZERO ! constant value B for moking o B byte (ZERD)
INTEGER . WORDS ! counts number of words
INTEGER NUMCHR ! counts number of bytes
CHARACTER*1 BLANK. DOLLAR ! special ASCII chorocters
CHARACTER*1 ZERCO ! zero is BO2000BOD hinary.
EQUIVALENCE (CEBUF, IBUF), (ZERO. IZERQ)
C
Lo INITIAL IZATIONS .
C
DATA BLANK/* "/, DOLLAR/’$’/, 1ZERO/B/
c ,
NUMCHR = INCNT ! protects the input porometer. since NUMCHR is
C ! recssigned in the subroutine.
c
CoaokkPROCESS ING:
c
WIRDS = (NUMCHR+1) ~ 2
DO 18 INDEX = 1. WORDS
IBUF (INDEX) = INBUF (INDEX)
18 CONTINUE
c
IF (CBUF (NUMCHR) .EQ. BLANK) GOTO 3@
c. ELSE...
NUMCHR = NUMCHR + 1
CBUF (MUMCHR) = BLANK
C
C.. ADD EMDIMG CHARACTERS TO COMMAND
~
30 CBUF (HUMCHR+1) = DOLLAR
CBUF (MUMCHR+2) = ZERD
CBUF (NUMCHR+3) = ZERO ! safety precaution
NUMCHR = NUMCHR + 2
c
c.. CHANGE BYTE COUNT TO WORD COUNT
C .




@e91
8892

8893

B854
8895
8896
6BS?
Bass
pR9s
g160
glet
glez
BiB3
o1e4
8185
G186
Bier
8168
B1es

OOO0O0O0O00O00O0O0O0000O0 00

WORDS = (NUMCHR+1) ~» 2 ! if N is even. intentional truncation

Programming note:

The EXEC commond parometers cre discussed in the HP RTE~-6/VM
Progrommer’s Reference Monual. 2-18 ff. The COMTAL parcmeters
ore discussed in section $5.2.4 of the COMTAL User’s Monual.,

The first parometer to EXEC identifies it os o write commond.
The second porometer identifies the resident HP driver (36B)

ond gives o code for the operation reguired by this call (568B).
The third porometer is the commond string. and the fourth gives
the length in words of the buffer thot is to be used. The fifth
parameter is o code for the COMTAL interface thot directs the
commond transfer.

CALL EXEC(2. 36B + 508B. IBUF, LORDS. 24881R)
RETURN

END
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&COUNT T=CGCO4 15 ON CR20B2Z1 USING 88012 BLKS R=0800

8881 CCCCCcccececeeeeeccececcececeeeeccecceccececcccecceccceccecccceccececcecceceeee
6282 SUBROUTINE COUNT(COUNTS. IMAGE)

=] <1 T S o o o o o o o o o o o o o o o 0 o o o o o o o o o o o o o o o o o o o o € o o o o o o
gbpa C ,
BeB5 CxxkPARAMETER DECLARATIONS:

pegs C .
12]] ) INTEGER®4 COUNTS(256) | holds the counts for pixel values 8-255
baae INTEGER IMARGE ! COMTAL imoge number of which COUNTgrom is
gees C ! to be token
eB1s C
6811  CHxxINTRODUCTION:
ge12 C '
E212 C  The subroutine COUNT exeamines each pixel volue in the COMTAL
pe14 C imoge ossocioted with the number IMAGE. and compiles o count of
gE15 C  how mony pixels hold the values 8-255. These 256 counts are
BBi6 C returned in the INTEGER*4 array COUNTS.
paiy C
Be18  CwsokL ANGURGE:
6B19 C
B2 C FORTRAN 77. the HP-1888 version for RTE~&/VHM.
8a21 C
BB22 CHorx IMITATIONS:
Bez2: C -
GE24 C Note that COUNTS is on INTEGER*4 arroy. The 32.767 limit for INTEGER*2
gozs C is not sufficient. since there ore over 250,888 pixels in o 512 X 512
g6 C COMTAL imoge. COUNT does no scaling or grophing.
pgzr C '
B8 CoxaGUBPROGRAMS CALLED:
g@2e €
6636 C  nume source lood remarks
BGZ1 L mem—ee - - ———————————
&G@z2 C  RDIL2 &RDILZ %RDILZ recds o horizontol line of pixels from o
goz: C COMTAL image )
Eo34 C  FANGE  &RANGE ZRANGE logical function thot determines if its Ist
gp3s C parameter is within the 2nd ond 3rd porometers.
pazs C
CO37 CowmdRITTEM BY:

36

The code on which this subprogrom is boased was written by
NETTIE D. FAULCON. July., 1983. This subprogram was written by
KEITH MILLER. July. 1984, with the support of o NASA-ASEE
summer fellowship.
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*orkREVISION HISTORY:



Ba4S
9046
@247
0045
8849
Baso
Be51
Bes2
BeS3
GOS4
BoS5
BOSE
Bos57?
Bess
BeSS
Bos60
0o6 1

BRe6Z

663
Bec4
BosS
6e66
667
poss
669
7@
Bo7 1
9872
Bav3
Be74
875
BETE
@ar?
| Bare
Bery
BESE
P!
Becz
EaE3

fagl

6Bgs
BEse
Bos?
]
BBo3s
pgse

c .
c
CaoiokLOCAL VARIABLES:
c
LOGICAL RANGE ! logical function thot determines if its Ist
c ! porameter is within the 2nd ond 3rd porometers.
INTEGER INDEX ! loop index wvoricble
INTEGER LBUF(512) | Line BUFfer holds @ row of pixels.
INTEGER WHICH ! changes from pixel volue to count arroy index
INTEGER IMLO, IMHI! limits on COMTAL image numbers
INTEGER ROW. COL ! leop indices
INTEGER TERM ! logical unit for terminal output
C
Coxork INITIAL IZATIONS:
c
DATA IMLO/L7. IMHIZ4G/
DATRA - TERM/1/
C
CoxakPROCESS ING
c
IF (.NOT.(RANGE(IMAGE, IMLO. IMHI))) GOTO 8081 ! error return
c .
c initialize COUNTS to @
c

DO 1086 INDEX = 1,256
COUNTSCINDEX) = @
1888 CONTINUE

c
C collect counts
C .
DO 3808 ROW = B, 511
CARLL RDIL2(LBUF. IMAGE. ROW)
DO 26@8 COL = 1. 512
WHICH = LBUFC(COL) + ! | "+1" reguired becouse pixel values are

C P 8-253, COUNTS orray is indexed 1-256.

COUNTSCWHICH) = COUNTSC(WHICH) + 1
26606 CONTINUE
3685 CONTINUE

-~
(]

RETURHN
C
C¥kERROR RETURN
C -

8681 WRITE(TERM. 8883)IMAGE. IMLO, IMHI
8093 FORMAT(® IMAGE NUMBER.', 14, ", OUT OF RANGE:’, 214)
WRITE(TERM. 89@1)

37



BeS! . €961 FORMAT(® SUBROUTINE COUNT FRILS. COUNTS ARRAY NOT CHANGED. )
#0832 RETURN
pE93 END

38



&DELRY T=888@4 IS ON CRBE0O21 USING 90885 BLKS R=pBEO

BBo!
Beg2
BoB3
BaB4
BoOS
80086
aeay
BoBe

ooos

BB 10
8ot
gBlz
BE13
Boi4
@15
Bale
ge1v
gole
Bo19
8828
ag21
gaz2
Be23
BOz24
ge2s
Bo26
ea27
gg2e
Gaz9
8e30
go31l

- BE32

@o33
gas4
Ba35
Ba36
g3y
@638
6b29
Be4o
vo41
60842
BB43
0844

CCCC{’:CCCCCCCCCCC_CCCCu.u..t.LLLLLLLLLLLLLCCCCCCLLLLLLLLCCCLLLLLLLLLLLLLLC
SUBROUTINE DELAY(SECOND)

914 ] o0 o o o o o o o 4 % o o o oo 0352 4 o 0 4 4 40 4 4 1 04 1 4 O B X 4 B 0 L X DY B 5 Y B B 3 X
c .

CaokxPARAMETER DECLARATIONS:

C
INTEGER SECOND - the number of seconds to delcy., >= 0@,
C ~
Cookk INTRODUCTION:
C 4
C  This routine, DELAY. mokes the HP busy wait for ot least the
c seconds given in the input porometers.
»
CoorkL ANGUAGE :
cC .
C FORTRAN 77. the HP-1888 wersion for RTE-G6./VM.
c A
Cotokl. IMITATIONS::
c
€ There is no claim thot the timing here is exoct. However., the HP
€ busy waits for AT LEAST the time required by the input parcometer,
€ The HP EXEC for time request gives tens of milliseconds. bui this
C procedure uses the simpler seconds measure.
c
C  The procedure will not work properly when the Jul ion calendor spins
C over to 8-@;8;@»9:0.
c
CaokSUBPROGRAMS CALLED:
c
C None.
cC
CaorlJRITTEM BY:
c
C The code on which this subprogram is based wos written by
C NETTIE D. FAULCON. July. 1983. This subprogrom was writtien by
€ KEITH MILLER. July. 1984. with the support of o NASA-ASEE
C summer fellowship. ,
C
CaortREVISION HISTORY:
c
c
Caokk OCAL VARIABLES:
C

INTEGER INTIME(E) ! the milliseconds. seconds. minutes. hours.

39



8e4s
BB46
8847
Beas
8949
BB58
6851
6E&52
3833
6a54
Bess
Bese
8057
pese
@@53
©B50
vBs1
8062
663
Be64
865
8066
eg6?
6868
BEs9
687g
871
Bo72
€o73
o874
6e?7s
BE7E
‘0077
BO7E
667Y
6650
ugs)
B@s2
66g3

40

and Julion day when procedure entered.

!
INTEGER%4 INCNT ! the INTIME in units of tens of milliseconds
| from B.G;G‘Gaﬂ.
INTEGER NOW(e) ! the milliseconds, seconds., minutes. hours.
' ! and Julion doy of the lotest EXEC coll thot
INTEGER*4 NOWCNT ! NOU in units of tens of mill iseconds from
! 8.8.8.0.0. ‘
! determines the time.
INTEGER TIMREQ ! the EXEC number for o time request.
INTEGER TERM ! logical unit for terminal output,
C
Cxoiok INITIAL IZATIONS:
C
DATA TIMREQ/ 11/
DATA  TERM/1/
c .
CoskkPROCESS ING
C
IF (SECOND .LE. 8) GOTO 888! ! error return
C .
CALL EXEC(TIMREQ, INTIME)
INCNT = INTIME(1) + 1B8XINTIME(2) + G6BBBXINTIME (3)
1 + 36B00OXINTIME (4) + 360BGB*365KINTIME(S)
C .
1088 CALL EXEC(TIMREQ. NOWb
NOWCNT = NOWC1) + 188xNOW(2) + 6BBaKNOWC3Z)
1 + 360088xN0W(4) + 36890B%3E5XNOW(S)
IF ((NOWCNT-INCNT) .LT. (SECOND*182)) GOTO 1088
C
RETURN
C
CxokkERROR RETURN:
C
8801 WRITE (TERM.8083) SECOND
8883 FORMAT(” THE SECONDS COUNT.’.I15.°., I8 <= 8.°)
8989 WRITE(TERM.8981)
8981 FORMAT(* DELAY FAILS. NO TIMED DELAY OCCURS.*)
RETURN
END



LDIGIT T=BBEBB4 IS ON CRBBO21 USING 88012 BLKS R=3889

21%)2D
0082
eee3
0804
BBBS
8BB6
vae7
8oB8
pBBS
00106
Bo11
pB12
B213
6pi4
6o 15
gale
Bo1?
eol8
eg1s
pozoe
0821
pp22
923
poz4
BB25
0828
pozvy
Bo2E
@g23
oB30
po31
gB32
Be33
BB34
@o3s
8025
gg37
peE2e
BB
pE4e
Ba4gl
BY4z
243
posd4q

CCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLCCCCCCCCCCCCCCCCLLLLCLLLLLLLLLLLLLLLLLL

CHARACTER FUNCTION DIGITC INTIN :
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
c .
CoookPARAMETER DECLARATIONS:
c
INTEGER INTIN ! INTeger INput porometer. ctonveried io o digit.
c A
Coork INTRODUCTION:
c
C DIGITS converts on integer between B ond 9 into o single
C choracter digit. If the INTIN poremeter is out of range.
c on error messoge is printed ot the terminal ond DIGIT is
c set o o blank,
c
Cooro ANGURGE ¢
c
C FORTRAN 77, the HP-1888 version for RTE-5/VM.
[
Cororokl IMITATIONS :
c
c The INTIN porometer must be betueen B ond 9.
c
CHorkSUBPROGRAMS CALLED:
c
c nome source lood remarks
c
C RANGE © S&RANGE %RANGE logicol funciion determines if the firsti parometer
c lies within (inclusive) the nexi tuwo porometiers,
c
Lokl JRITTEN BY:
c
C KEITH MILLER. RSEE NRSA-Lungley fellou. Summer. 1984.
c .
CoorkREVISION HISTORY:
c
c
Croov OCAL VRRIABLES:
C
CHARACTER*! DGTARAC1B) ! DiGiT ARFRY holds the digits ‘@°-’9°
LOGICAL RANGE ! function thot determines if its first porometer
C ) ! iz betueen (inclusiwe) its last tuo porometers,
INTEGER TERM ! logicol unit number for terminal output.
c

41



8845 CxookINITIAL IZATIONS:

Boas C

8047 DRTA DGCTARR/’B*,%1%,%27,%3",°4%,°5°,°6%,°?°.,°8°.°8*/
8648 DATA TERM/ 1/

8848 C

BB5B CxookPROCESS ING

pes1 C

@252 IF (.NOT.(RANGE(INTIN. 8. 9))) GOTD 8881 ! error return
B33 C ELSE... convert to digit ond return

8654 DIGIT = DGTARACINTIN + 1)

BBSs5 RETURN )

gese . C

8ES7 CxookERROR RETURN

6g58 C

8858 8881 WRITE(TERM. 8883) INTIN
6666 8863 FORMAT(*THE INPUT TO DIGIT.’. 14.

Bo61 1 "» 1S NOT A SINGLE DIGIT. DIGIT RETURNS R BLANK.*)
Bae2 DIGIT = * *

are3 RETURN

BeH4 END

Boes

6066



&DSPEL T=BGBB4 IS ON CROBBZ1 USING 88882 BLKS R=B008

eco1
BEE2
BOB3
pB24
BEeS
6086
607
608
al2L
w10
Bo11
P12
8012
8514
Be15
6814
Be17
6o 16
6919
820
6621
8B22
8823
024
8625
Be26
Ba27
8025
BE29

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCLLLLLLLLLLCC
SUBROUTINE DSPBU( IMAGE)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

CHorokPARAMETER DECLARATIONS:

C

INTEGER  IMARGE ! o number 1-4 designating o COMTAL image
C :
Cxkx INTRODUCTION:
c
c "DiSPlay Blaock ond White" is o subroutine that allows the caller
C  to send o disploy command to the COMTAL from on HP program.
C  The coll con turn on one bleck and white imoge. number 1. 2, 3,
C or 4. Any previous psuedocolor or function memery commoands are
C  nullified by o DSPBW call.
c :
C The resident driver DVR4! is called via an EXEC to accomplish the
C display.
C
Cooiokl. IMITATIONS :

c

C This subroutine does NOT disploy truecolor images. That is
C  occompl ished using the subroutine DSPCL.
cC
c

*1kSUBPROGRAMS CALLED:

c :

c name  source load remarks

C ______ - -

C  RANGE SRANGE Z%RANGE logical function that determines if the

C first parometer is within the bounds defined
C by the second and third parometer (inclusive),
C .

Ot JR ITTEN BY:

C

c

) The code on which this subprogram is based was written by’
METTIE D. FRULCON. July. 1983. This madification is by
KEITH MILLER. June. 1984,

HAXREVISION HISTORY:

#rk L OCAL VARIABLES:

QOO0 0O (2

LOGICAL RANGE | o functiion for determining if on integer is
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@045
Ba4c
8647
BE48
8049
0ase
Bos Y
©a52
8053

B@S4

8853
8856
8@57
Bess
6859
Gaee
Gael
gosez
0063
Boe4
gaes

6e6s

Bas?
Boss
@869
aeve
G6ovl
@arz

Bov3

6074
Ba7s
- 8676
6377
5678
cavs

44

c ! within o certaoin range
INTEGER TERM ! the logical unit number for the terminal
INTEGER IDUMMY! fills the place of an unused EXEC parameter

C
Coook INITIAL IZATIONS:
c
DATA TERM/ 1/
C
Cx¥oxkPROCESS ING
c

IF (RANGE(IMAGE. 1.4)) GOTO 2889 ! legal image number
C ELSE... illegol image number
WRITE(TERM. 1881) IMAGE
1801 FORMATC * The image number *, I3, * is out of range. )
WRITE(TERM. 1882)
1882 FORMATC * DSPBW foils. No action taken on command.’ )
RETURN
c
2688 LONTINUE ! send o display commond to COMTAL

In the following coll, the first parameter indicotes o write

operation. The second parometer is o combination of tuo codes:
@BB3 + 36B. 36B indicates the proper resident driver. and jatalul:]
informs the driver (DRV41) that we require o display operation.
The third and fourth porometers are ignored. The final parameter
indicates the imoge to be displaoyed. The subtraction in that

B to 3: the multiplication is necessary to push the imoge number
into the proper bits in the commond word sent to the COMTAL.

OOOO0O0O0O0O0O0O0O00 00

CALL EXEC(2. 9@BB + 36B. IDUMMY. B. (IMAGE-1) x 2)
RETURN
END

final parometer is necessory becouse the COMTAL imoges ore numbered



¢DSPCL T=80884 IS ON CRBBQZI USING 80886 BLKS R=B800

412121
BBz

- 983

8BB4
BoBs
512121
podr
voos

2809

pe1e

ge1l

bBl12
8813
8814
8815
ga16
8017
BoIg
Bo1s
8420
Be2!
gB22
BE23
pB2d
BB2S
BB26
BB27
8028

8029

B30
BB31
BB32
Bo33
2934
BBIS
Be36
pes?
@638
Ba3s
@a4e
vB41
BB4z
BB43
goa4

CCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLLLLLLbLLLLLLLLLLLLLCLLLLLLLLLLLbLLUL
SUBROUTINE DSPCL(RED. GREEN., BLUE. TCLR)

I'I_I'I_I'L[_l:ll[Ll[l[ll[ll[[[([lllll[ll[l[lf[[[[[[lllllllll’llll[lllllll[lll

c
Caook INPUT PRRAMETERS:
c ' )
INTEGER RED. ‘GREEN. BLUE ! COMTAL imoge numbers for the 3 color
c | components of the truecolor imoge to
c | be disployed.
INTEGER TCLR | COMTAL imoge number for the truecolor
c . | imoge formed from RED. GREEN. ond BLUE.
c h g
Caook INTRODUCTION:
c :
C *DiSPloy Color" commonds the COMTAL to disploy one
c RGB true color imoge. RAny previous function or
c psuedocolor memory commonds ore nullified. See the
c subroutine DSPBU to disgploy block ond white images.
c
C The color display is occcompl ished via the CMMND subroutine,
C which ollows COMTAL commonds to be sent to the COMTAL as if
c they were typed on the COMTAL keyboard.
c 4
CoorokL ANGUAGE ¢
c
C FORTRAN 77, the HP-188 version for RTE-6/VM.
c
Coorokl IMITATIONS:
C.
C The three poraometers RED. GREEN ond BLUE must be distinct ond
C  within the IMLO. IMHI romge. TCLR must be within tihe TRLO, TRHI
C ronge (which is mutuglly exclusive with IMLO-IMHDD. The limits on
C  truecolor numbers cre orbitrary. However. this subroutine enforces
c the arbitrary limits. The HP imoge file must contoin-all three '
C monochome imoges in ihe order RED., GREEN. ond BLUE.
c
CrorSUBPROGRAMS CALLED:
c
C  nome source lood  remorks
c .
C RANGE  &RANGE ZRANGE logical function thot determines if the Ist
C | argument is within the 2nd ond 3rd inclusive.
C  CMMND &CMMND  %CMMND tronsfers o command string to the COMTAL. which
c

ccecepts it almost as o Keyboord commond.
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8045
8846
BR47
8848
BB43
8058
e85y
8@52
8853
6054
80855
8856
8857
8858
8053
pB6o
8261
0962
BoE3
BoEd
gecs
eess
0067
Boss
BasY
Be7o
8071
pe72
8073
0674
Bavs
Bo7s
Ba7?
BE7s
pe79
o08g
Bes 1
gos2
6083
BoSS
Bees
pE26
8@S?
BoEE
8089
Bo9P

46

C DIGIT &DIGIT £ZDIGIT charocter*! function that returns o single digit
C on legol integer inputs B8-S,

C

CaookRITTEN BY:

c

C The code on which this Subprogram is based was written by

€ NETTIE D. FARULCON. July. 1983. This subprogrom was written by
€ KEITH MILLER. July. 1984, wiith the support of o NASA-ASEE

C  summer fellowship.

C .

CHokREVISION HISTORY:

c

C v
CoorcxLOCAL VARIABLES:

C

INTEGER  IBUF (256) ! buffers COMTAL command .
LOGICAL  RANGE | logical function thot determines if 1st porometer
o I is between 2nd ond 3rd. inclusive. -
INTEGER  IMLO. IMHI | limits on COMTAL buw imoge numbars,

INTEGER  TRLO. TRHI ! limits on COMTAL truecolor imoge numbers,

INTEGER  TERM ! logical unit for termincl output

¢ :
CHARACTER*255 CBUF | ehorocter overloy for sending COMTAL commands
EQUIVALENCE  (CBUF., IBUF)
CHARACTER*1  DIGIT ! function thot returns *8°.°1%,,., or’9’.
C ! occording to B.1.,....0r S integer input,
c
CoorokINITIAL IZATIONS:
c. .
DATA IMOs1s, IMHIvzG/
DARTA TRLO/5/. TRHI1/S/
DATA TERMZ1/
c
CoookPROCESS ING
c : .
IF (.NOT.(RANGE{(RED ,IML.O.IMHI))) GOTD 8081 | error return
IF, (.NOT. (RANGE(GREEN . IMLO, IMHI))) GOTO 8181 ! error return . -
IF (.NOT.(RANGE(BLUE ,IMLO.IMHI))) GOTO 8281 ! error return
c
IF ((RED .EQ. GREEN) .OR. (GREEN .EQ. BLUE)
1 .OR. (RED .EQ. BLUE)) GOTO 8381 ! error return
c .
- IF (.NOT.(RANGE(TCLR. TRLO.TRHIJ)) GOTD B481 ! error return
C ' .
c DISPLAY THE COLOR IMAGE
c The following commands are nbbreviations of the following



Bes!

-$892

88s3
B8S4
BOSS

8896

8o9?
pPSB
ee9s
6168
8181
P12
0183
B1B4
8185
B1B6
0187
6168
g1BSs
pilip
8111
8112
8113
8114
8115
8116
@117
8118
g118
8126
8121
g122
9123
8124
B125
B126
@127
p128
€129
6130
8131

C COMTAL commonds. where #R. #G. #B. ond #{ Stands for the single
c charocter digits corresponding to RED. GREEN. BLUE. end TCLR:
T UNessign Imoge #C e
C ASsign Truecolor #C red #R green #i blue #B
L Display Imoge #C
c
CBUF = “UN 1-“//DIGITCTCLR)
LALL CMMNDCIBUF.6) a
CBUF = “AS T “//DIGITCTCLR) //* "//DIGITC(REDY27* *//
1 DIGIT(GREENY 7/* *//D1GIT(BLUE)
CALL CMMND(IBUF.12)
CBUF = *D I “//DIGIT(TCLR)
CALL CMMNDCIBUF.S)
RETURN '
c ,
CaokERROR RETURNS
C ' .
BBB1 WRITE(TERM. 8B83) RED, IM.O. IMHI
BBB3 FORMAT(* RED IMAGE NUMBER.’.13.°. IS OUT OF RANGE:*.214.°.%)
GOTO 8900
c
8181 WRITE(TERM. 8183) GREEN. IM.D. IMH] .
8183 FORMAT(* GREEN IMAGE NUMBER.’.13.’. 1S QUT OF RANGE:’.214.°.*)
GOTO 8988
c
8281 WRITE(TERM. 8283) BLUE, IM.O. IMHI
8283 FORMAT(* BLUE IMAGE NUMBER.’.I13.’. 1S OUT OF RANGE:*.214,°,°)
GOTO gsee
C -
~8301 WRITE(TERM. 8383) RED. GREEN. BLUE
8383 FORMAT(” 3 MONOCHROME IMAGES MUST BE DISTINCT. YOURS:’.314)
GOTO 896@ .
c
8481 WRITE(TERM. 8483) TCLR. CLLO. CLH]
8483 FORMAT(* YOUR TRUECOLOR IMAGE.’.1d.’. 1S OUT OF RANGE:*.214)
GOTO s9em B
c
8566 LRITE(TERM. 8981)
§9@1 FORMAT(* DSPCL FAILS. NO DISPLAY TAKES PLACE.’)
RETURN
END
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8DSPGR T=08884 IS ON CREOB21 USING 88812 BLKS R=gBog

‘80D 1

vgg2

88083
Baeg

Booes5
BBoBE -

epe7
p2ese
Bees
8016
ga11
Be1z
Bo13
go14
ga15
BziE
Bpi?
6218
8319
8628
gaz1
@022
e
ge24
8825
paze
8527
Boze
“UB25

<t Q@
A
al

(S C% B KN I 0% RSN |
J R AV SR

o}

~
)

48

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLC
SUBROUTINE DSPGR(GRNUM)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
c

CHsiPARAMETER DECLARATIONS :

C
INTEGER  GRNUM ! & number 1-4 designoting o COMTAL graphics plone.
C .
Cowolok M{TRODUCTION:
c

"DiSPloy GRophics® is o subroutine that cllows the coller
to send o disploy commond to the COMTAL from am HP program.

The call con turn on one graphics plane. nurber 1, 2. 2.
or 4,

S0kl IMITATIONS ¢

c

€

C

c

c

c

C :

C This subroutine does not turn off previous graphics plones,

C  Thet is accompl ished using the subroutine LIPGR.

c It is OK to coll DSPGR repectedly without an intervening WIPGR,
C The extro calls hove no effect. but they don’t hong up the COMTAL
c
C
C
£
c
c
C
c

#ikGUBPROGRAMS CALLED:

nome source 1ooad remorks

RGNGE &RANGE ZRANGE logicol function that determines if the
first porometer is wiihin the bounds defined

- by the second and third porometer (inclusive),
{ CHvMH2  aCMMN2 %CMMN2. sends o constont string to the COMTAL as if

C the string were tuyned on the COMTAL Keyboard.,
C  DIGIT &DIGIT %DIGIT charbcterx! fumction thot returns °p’..*9”

£ acecording to integer input B..9.

CoacilJSITTEN BY:

c

C The code on which this subprogrom is bosed wos writien by
C NETTIE'D. FRULCON. July. 1983. This mocdificotion is by

C KEITH MILLER. June. 1984,
c - '
c

c

C

C

HIREVISION HISTORY:

»iok 0CAL VARIABLES:



BOAS
BB4E
8847
pOAE
8B4y
8850
051
BB52
PE53
B854
peSs
8856
8957
POSE
peSS
P85
BBE1
BEs2
P63
BB54
BaESS
BESE
BOS?
pES8
BBEY
8E7o
@e7 1
Ba72
8873
BO74
8875
BETE
Ga7?

c .
LOGICAL RANGE ! @ function for determining if an integer 13

c | within o certcin ronge.
INTEGER TERM ! the logicol unit number for the terminal.
INTEGER IDUMTY | fills the ploce of.on unused EXEC porameter.
INTEGER GRLO.GRHI! 1imits on o grophics plone number.
CHARACTER*! DIGIT P functlion that returns *8°..°9" for input

c ! integers 8..8.

c

- CoolxINITIALIZATIONS:

C
DATA TERM/ 1/ ~
DARTA GRLO/1/.GRHI 4/

c

CrokPROCESS ING

c
IF (. NOT. (RANGE (GRNUM, GRLO.GRHIY)) GOTO 8881 ! error reiurn

c

c "ADD GRaphics #GRNUM", where #CRNUM stcndr for the digit

c corresponding to GRNUM volue,

c
CALL CMMN2C*ADD GR *~//DIGIT(GRNUM))
RETURN

c

CoookERROR RETURN:

c

8081 WRITE(TERM, 8883) GRNUM. GRLO, GRHI

cC
8366 WRITE(TERM. 8981)

8683 FORMATC * THE GRAPHICS NUMBER.”.13.°. OUT OF RANGE:’,214)

8981 FORMAT( ’* DSPGR faoils. No cction token on commond, ® )

RETURN
END
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&DSPVD T=008004 IS ON CRE28B21 USING ©P924 BLKS R=pP900

0091
2062
8003
0004
6005
0006
0097
o008
a[alaLe]
o109
8611
00912
0013
14
g015
o816
017
8018
0019
6020
0621
0822
pa23
8024
6025
60926
0027
0028
8629
6030
6031
@032
6033
6034
Gazs
6036
wez?
ga32
BE39
e840
Bo41
a4z
643
pa44

50

ool oo ol o7 7 o o oo o o 0 o 0 O 0 4 I O 0 0 0030 0 004
SUBROUTINE DSPVD

0 % o 4 0 O I O O I 000 0 0 ¢
C

Coaork INPUT PARAMETERS:

c

C  None.

C

CHokk INTRODUCTION:

C

C "DiSPlay ViDeo" commands the COMTAL to disploy the video imoge
C which, by arbitrory convention. is aluwoys assigned to COMTAL
C image #5. The video must be set to image S previous to this
C coll.,

In

CookkL ANGUAGE :

c

C FORTRAN 77. the HP-188 wversion for RTE-6/VM.

C

Cowkokl IMITATIONS :

C

C  The COMTAL imoge #5 must hove been set to video before DSPVD is colled.
o ;
CxooxSUBPROGRAMS CALLED:

nome source load remorks

CMMND  &CMMND  %CMMND tronsfers o command string to the COMTAL. uhich
accepts it as o Keyboard command.

DIGIT  &DIGIT #%DIGIT character*! function that returns *0°-"9°
according to integer input B-9.

BIKWRITTEN BY:

The code on which this subnrogram 35 based was writisn by
NETTIE D. FAULCOM. July. 1883. Thiz subprogram was writtisn by
KEITH MILLER. July, 1884, :w:3iih the zumnort of o NASA-ASEE
summar fallashin,

#HKREVISION HISTORY:

OO0O00O0O00O0O000000C0O00O0MO0e

xkLOCAL VARIABLES:

()



ea4s
6346
pa4v
ao4c
Ba43
84850
@gas1
6852
@853
Be34
Bass
Bas56
aasy
BeS8
gass
8060
851
Basz
Ba@s3
vBe4

INTEGER IBUF(256) ! buffers COMTAL commond
CHARACTER*255 CBUF ! choracter overloy for sending COMTAL commands
EQUIVALENCE (CBUF. IBUF)
INTEGER TVIMAG ! COMTAL imoge % for video comera
CHARACTER#1  DIGIT I function that returns "8°-"9" according
C ! to integer input B-9,
C
CAox INITIAL IZATIONG:
c
DATA TVIMAG/S/ ! arbitrary choice.
C
CaolekPROCESS ING
C
In DISPLAY THE VIDED IMAGE
c
CBUF = "DISPLAY IMAGE *//DIGIT(TVIMAG) /" *
CALL CMMNDCIBUF. 16)
C

RETURN
END
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8HILO T=gOBB4 IS ON CRBBB21 USING BBBB4 BLKS R=P280

8081
o8B2
8803
8004
0085
BBBs

BREY

Boes
pees
88186
Bol1
0812
BB13
8014
6315
616
BB17
6918
BB1s
8629
8821
BB22
8023
@824
8825
Be26
eez7
bB28

52

’T_Unllllrl[‘1(1‘[[lHlHIllrrnrlll[l_l1lrllrllll_xlnnn[rrvnnlnlnr_g
SUBROUTINE HILO(HI. LO. IMAGE) :
CPPPPPPPPPPCCCPPPP[‘[”1111H‘r_‘_[lILI_I_,LL,L,LLLCLLLLLL.LLLCLI””“””””rr
c
CaoikPARAMETER DECLARATIONS:
C ‘
INTEGER HI. LO ! output porameters., the high and low pixel uanlues
C -1 found in the designoted imoge.
INTEGER IMAGE ! the COMTAL image number of the image thot is to
c ! be searched for its high ond low pixel volues.
c
Coorok INTRODUCTION:
c

T  The subroutine *High-ond LOw volues #2° recds through on imoge end *
c determines the highest ond lowest pixel volues. returning the

C volues found. HILD scons the entire imoge.
c

Coaorok ANGUAGE :

C ,

C FORTRAN 77. the HP-1P00 version for RTE-6/VM.

C . .

Coolokl, IMITATIONS ¢

C . .

c Rs noted chowve, this subroutine posses through on entire imoge. pixel

C by pixel. In some opplicotions you may want to combine other processing
C during thot pess. but this subroutine won’t let you do thot,

B¥okSUBPROGRAMS . CALLED:

Co -

C  nome source lood remorks-

c

C RANGE  &RANGE %RANGE logical function that determines if ist orgument
C is within 2nd & 3rd inclusive. :
C RDIL2 @RDPILZ 2ZRDILZ recds o horizontal lime of pixel volues inio

c o 312 integer arroy. ‘

c

Lo JRITTEN BY:

c

C The code on uvhich this subprogrom is based uvos uritien by

C NETTIE D. FAULCON. July. 19832, This subprogram uwes uritten by
C  KEITH MILLER. July. 1884, with the support of a NASR-ASEE

C  summer fellouship.

c

c

#KREVISION HISTORY:



8845
.BB46
BB47
80648
8B4
80508
8851
8852
Ba53
BB54
8B5S
8056
BB57
8858
8853
Bvoss
BB6 !
vos2
BB63
B@s4
8e65
BB66
Beey
vges
BoEs
©eve
Be7 !
BoY2
Bo73
pB74
Bors
Bo7s
ear?
078
gers
Bzse
@egl
B2az
BG83

A
1 S

Bees
686
peg?
6088
8885
8690

c
c
Cooek . OCAL VARIABLES:
C
INTEGER IBUF(512) | buffer for o horizontel row of COMTAL pixel wvolues
INTEGER PXLO. PXHI! pixel volue limits (for 8 bits, B-255)
INTEGER ROW. LOL ! indexes into the COMTAL imoge
INTEGER LNLO. LNH1! limits on COMTAL imoge line numbers
INTEGER ARRALO. ARAHI! limits on buffer arroy dimension
INTEGER IMLO. IMHI | limits on COMTAL imoge numbers.
LOGICAL RANGE ! function thot determines if Ist argument is within
C ! 2nd & 3rd orguments inclusive.
C h 4
CoookINITIALTZATIONS
c :
DRTA IMLO/1/, "IMHIZ4/
DATA PXLO/B/., PXH1/255/
DATA LNLOB/, LNHI/S11/
DATA ARALO/1/.ARAHI/S12/
C
CxoiokPROCESS ING
c
IF (.NOT. (RANGE (IMAGE, IM.O, IMHI))) GOTO 8881 | error return
C .
HI = PXLO ! ortificiolly low
LO = PXHI | ortificially high
c
DO 2088 ROW = LNLO., LNHI .
CALL RDIL2(IBUF. IMAGE. ROW)
DO 1888 COL = ARALO,ARAHI
IF CIBUF(COLY .GT. HI).HI = IBUF(COL)
IF C(IBUF(COLY .LT. LOY LO = IBUF(COL)
p{ajald CONTINUE
2800 CONTINUE
o
RETURH
8881 WRITE (TERM.EBE3) IMAGE . IMLO. IMHI
60a3 FORMAT(” IMAGE NUMBER.’.I5.°. 15 QUT OF RANGE:*.215.°.°%)
GOTO 890G
c
6980 WRITE (TERM.E581)
8581 FORMAT(’ HILO FAILS, HI AND LO PARAMETERS UNCHANGED.’)

RETURN
END
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¢HISTO T=80004 1S ON CRE0B21 USING 88885 BLKS R=B000

122123
9802
9003
0oDa
8085
Boovs
peo?
p008
9009
o010
BB11
9812
BB13
9014
8815
9016
6017
2018
BB19
9020
9021
8022
9023
624
8825
2026
Bpo27
2828

@029 -

8030
@B31
8032
pB33
8034
pe35
8036
@e3r
BG38
Bo39
8B40
BB41
8842
8043
BB44
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CCCCCCCCCCCLCCCCCCCCCCeeereCCeeCCCCeCCCCCCCCCCCCCCCeCeceeeceeeceeceeee
SUBROUTINE HISTO(IMAGE)

{0104 04 4 04 04 0 4 4 04 0 4 I i 0 3 0 0 0 1 o o o o o o o o o o o o o o o o o o o o o o o 0
C

CxookPARAMETER DECLARATIONS:

C N
INTEGER IMAGE | the COMTAL image number to toke the histogram of.
c .
Caoiok INTRODUCTION:
C
C The subroutine HISTOgram uses the COMTAL "function memory® (o look-up
C toble) to construct o histogrom of the given image. which is held
C. IN A SCALED VERSION in the function memory associcted with [IMAGE.
C This histogrom is disployed by HISTO.
c :
Cook ANGUAGE :
C
C FORTRAN 77. the HP=1088 version for RTE-6/VM.
c
Coork IMITATIONS®
c
C The function memory associoted with imoge number IMAGE is destroyed.
c IMAGE must be within the boundaries for COMTAL imoge memories, or
C on error messoge is given ond HTABLE is unchanged.
c
C Notice thot the histogrom is scoled so thot the lorgest volue reoches
C to the top of the screen when displayed. Thus, no absolute counts can
g be easily deduced from the function memory volues. See the subroutine
c COUNT if absoluite pixel wvolue counts are desired,
¢
C HISTO puts the HP into o busy‘wait while the COMTAL determines the
C histogrem. Otherwise, the COMTAL ignores subsequent CMMN2 commands.
C
CxookSUBPROGRAMS CALLED:

nome source lood remarks

CMMN2 SCHMMNZ2  %CMMN2 sends o constant string to the COMTRL., which
treats it os o command typed on the COMTAL.
&DELAY ZDELAY puts the HP into o busy woit for at least the
given number of seconds.
DIGIT &DIGIT %DIGIT character*! function that returns *8°-°9°
' cccording to integer input B-9,
RANGE  &RANGE #%RANGE logicol function that determines if its ist

OO0 00
[
m
r
D
=<



2045
8B4a6
8847
B048
2049
8850
0e51
8052
Bo53
po54
8055
8856
8857
9858
2859
b l2[7]
po6 1
PBE2
8063
go64
B@6SsS
pa6s
Bo6?
Be68
06S
pa7e
Ba7 1
- par2
oav3
Ba74
pR7s
oB76
Bav?
Ba7s8
9a7s
Boen
[dig=p!
Bacs2
6083
P84
Boss
BosS6
Bos?
@038
vas8s
6aSo

c argument lies within its 2nd and 3rd., inclusive,

.C

CoaokWR ITTEN BY:

c
C  The code on which this subprogrom is based wos written by
C NETTIE D. FAULCON, July. 1983. This subprogram was written by
C  KEITH MILLER. July. 1984, with the support of o NASR-ASEE
C summer fellowship.
C
CoaolkREVISION HISTORY:
C . .
c
Crolk.OCAL VARIABLES:
C ,
CHARACTER*1 IMCHAR | the single digit choracter corresponding to
! input porometer IMAGE. :
CHARACTER*1 DIGIT | function thot returns “8°="9° for dnteger
C I input 8-9. .
LOGICAL RANGE ! function thot determines if lst orgument is
c | within 2nd ond 3rd, inclusive.
INTEGER TERM ! logical unit for terminal output..
INTEGER IMLO. IMHI ! limits for IMAGE number.
C
CookINTTIARL IZATIONS:
C
DATA  IMLO/1/. IMHIZ4/
DATA  TERM/L/
c
CaokPROCESS ING:
C. g :
> IF (.NOT. (RANGE ( IMAGE., IMLO, IMHI))) GOTO 8881 ! error return
¢
IMCHAR = DIGIT(IMAGE) ! deloy initiclization until after IMAGE
c | has been found to be within its limits.
c .
c The following COMTAL command expends to:
C Function memory %I = Histogrom of imoge
c where #I is the single digit associated with IMAGE.
C Imoge %I is cutomotically used for the histogrom,
c
CALL CMMNZ(’F *//IMCHAR/Z" H™)
C .
c Uhile the COMTAL compiles the histogram. it ignores cll HP
c commonds: thus., we pause until the histogrom is found.
C

CALL DELAY(15) | 14 seconds experimentally determined as the
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6291
8292
6093
0694
6495
guss
6e9?
BEse
08399
6166
8161
51862
G183

56

c
c
c
c

’ ! time it tokes o compile o histogram.
CALL CMMN2C’D F “//IMCHAR) ! "Display Function memory #*1°
RETURN

WIKkERROR RETURNS:

6081 WRITE (TERM.8283) IMAGE ., IMLO, IMHI
8003 FORMAT(” THE IMAGE NUMBER.’.IS.°. IS OUT OF RANGE:’.215.°.°)
€908 WRITE (TERM. 8381)
€921 FORMAT(* HISTO FRILS. NO HISTOGRAM TABLE ASSIGNMENT.”)
RETURN
END



&ICOPY T=088084 1S ON CROEBE21 USING 88212 BLKS R=0000

o001
p082
2003
pRB4
0085
0066
oBo?
po28
@0o9
PO 18
o011
0012
2013
op14
8o15
8O 16
6017
8018
pe19
0028
0821
Be22
8823
0024
6025
8026
po2?
6828
pa2g
pezo
o831
6032
pe33
Ba34
o35
Ba36
ee37
6a3e
8039
0040
8641
po42
0843
6o44

C

c
C
c
c

CLLLLLLLLLLLLlIll"lll'lllllllLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLC
SUBROUTINE ICOPY(OUTIMG. INIMG)

CCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLbbLLCC

%ok INPUT PARAMETERS

INTEGER OUTIMG | COMTAL imoge number for the destination
INTEGER INIMG | COMTAL imoge number for the source

0k INTRODUCTION::

"Image COPY" commands the COMTAL 4o copy one black and
white image into-onother. The OUTIMG destinotion image

is. of course., wiped out by this exchonge. The input

image for ICOPY and the output imoge must be associoted with
o COMTAL  image memory plane (1-4 currently), .

The componion subrcutine ITPY2 requires that the OUTIMG

be o COMTAL image memory plane. but the INIMG can be in the ronge
1-9.

ik ANGUAGE :

FORTRAN 77. the HP-1886 version for RTE-6/VM.

skl IMITATIONS :

ICOPY only works for the grey level imoges of COMTAL. not the
truecolor imoges.

%ikSUBPROGRAMS CALLED:

name source load remorks
CMMND  &CMMND %CMMND this subroutine takes on INTEGER orroy which -

: contains a COMTAL command string. ond tronsfers
the commond to COMTAL. The second porameter
gives the choracter count of the commond string.

RANGE &RANGE %RANGE this logical function determines if iis first
argument is within the bounds formed by its
last 2 arguments. inclusive.

DIGIT &DIGIT %DIGIT charocterki function thot returns o single digit

' ‘8°-"9" according to integer input B-39,

KR ITTEN BY:
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8045
pa4de
BB4?
ea48
6849
0858
8es51
8852
8853
8854
8855
BBS6
57
0858
8e59

8060

BBs 1!
Bec2
8863
Beed
BBES
8p6es
8067
poEs
Bees9
vave
BoY 1
bo72
8ar3
gor4
6875
8765
8e?7?
6873
6o79
geso
Bas !
vE32
8983
a4
€885
bo86
8887
2688
eees
0090

58

86881 WRITE(TERM. BBB3)0UTIMG.

c

C The code on which this subroutine is based was written by

€ NETTIE D. FAULCON in July. 1983. This modification is by

C KEITH MILLER June. 1984.

C

CoaoikREVISION HI1STORY:

c

C

CooioiLOCAL VARIABLES:

c -

LOGICAL RANGE ! function determines if lst argument is

C ''within 2nd ond 3rd orgument inclusive.
CHARACTER*1  DIGIT I function returns ‘8"-"9’ gccording to

C ! integer input B-S.

THARACTERX25S 'LCOMM | choracter buffer for building up..@ call

c ! 40 the CMMND 'subroutine.

INTEGER IBUF (128)! integer owerloy of CCOMM
EQUIVALENCE  (CCOMM. IBUF)

C .
INTEGER IMLG., IMHI ! the ronge of legal COMTAL imuge numbers
INTEGER TERM ! terminal logical unit

c

CoxorokINITIAL IZATION:

>
DATA IMLO/1/, IMH1z4/

DATRA TERM/ 1/

C

CoorokPROCESS ING :

C .

o IF (.NOT.(RANGE(OUTIMG. IM.O. IMHI))) GOTD 8881 ! error return

o IF (.NOT.(RANGE CINIMG., IMLO.IMHIY)) GOTO 8181 | error return

c

C Legal image numbers. so do the copy

C

2868 CCOMM = *IMARGE "~//DIGIT(OUTIMGY~/* = IMAGE *//DIGITCINIMG)

C

C PROGRAMMING NOTE: see COMTAL USER’S GUIDE for

c furiher information on the commond string obbreviated

C in the string obove.

c
CALL CMMNDC IBUF., 17 ) ! sends copy command to COMTAL

. RETURN

c - .

CroiokERROR RETURNS :

c :

IMLO, IMHI



B8S1  BBB3 FORMAT(" YOUR OUTPUT PARAMETER.’. 15.°. 1S OUT OF RANGE:’.214)
8892 GOTO BS88

80993 T

8854 B181 LRITE(TERM. 8183)INIMG, IM.O. IMHI

BBSS 8183 FORMAT(" YOUR INPUT PARAMETER.’.I5.’. 1S DUT OF RANGE:’.214)
80396 GOTO 89008

Basy C

6oSe 8980 WRITE(TERM. 83981) ’

@833 8981 FORMAT(* ICOPY FAILS. NO COPYING TAKES PLACE.”)

6169 RETURN )

Bl1e1 END



&ICPY2 T=00084 IS DN CROBB21 USING PBO1S BLKS R=BoD0

8001
BBB2
8ea3
o84
8ees
eBe6
agar

6e88

808s
@810
8011
Be12
ve13
8814
8815
Boiec
eB17
Bu1e
819
8020
8821
8822
8823
8924
8825

8026

ve27
8828
BB29
8830
8031
8832
8833
8034
@935
8836
Bo37
vo38
Bo39
80490
Bo41
8842
8843
BB44
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SUBROUTINE ICPY2(OUTIMG. INIMG)

Py PRy

o o oo s o o o o o o 4 O I 0 4 4 4 54 4 O 4 04 08 04 04 04 04 4 I8 04 08 W 8 3 Y O N B B 0 O O o )

c
c
Coaokk INPUT PARAMETERS @

C .

INTEGER OUTIMG ! COMTAL imoge number for the destingtion
INTEGER INIMG ! COMTAL imoge number for the source

»oiok INTRODUCTION:

*Image CoPY #2* commands the COMTAL to copy one black and
white dmage-intoranother. The JUTIMG destinction imoge
is.wofrcourse.'uiped'out by this exchonge. The input
image for ICPY2 con be any single digit number: the outpui
image must be o COMTAL image memory plane (1-4 currently).
The componion subroutine ICOPY requires that both images
be COMTAL imoge memury plones.

ook ANGUAGE :
FORTRAN 77, the HP-180 version for RTE-6.VM.

okl IMITATIONS ¢

ICOPY only works for the grey level imoges of COMTAL. not the
truecolor imoges.

PiolokSUBPROGRAMS CALLED:

nome source load remarks

CMMND  &CMMND X%CMMND this subroutine tokes on INTEGER orray which
contains a COMTAL command stiring, ond transfers
the commond to COMTAL. The second parameter
gives the character count of the commond string,

RANGE &RANGE %RANGE this logicol function determines if its first
argument is within the bounds formed by its
last 2 arguments. inclusive.

DIGIT &DIGIT %DIGIT character*! function that returns o single digit
"8*-"9" according to integer imput 8-9,

#wicklRITTEN BY:

OO0O0O0O0O0O0OO00000O000000n



9845
0846
oB4r?
B4
pa49
Bo5o
pas1
pasS2
nzs3
BEs4
fGEss
pese
gesy
@@58
8859
41414}
Bes1
peez
6s63
Buc4
@ges
pBee
-ageY
©oeses
nees
BE?E
@gavl
pe7e
Bz73
pa74
pavrs
| @ore
4]7rdre
Bovg
514rg”
gaao
gesl
Gzz2
Bag3
Gosd
BEas
BGaGe
£6s7
poes
oa@gs
taga

C The code on which this subroutine is bosed was written by
C NETTIE D. FAULCON in July, 1983. This modification is by
C KEITH MILLER . June. 1584.
C
CaookREVISION HISTORY:
c
c
Crorr OCAL VARIABLES:
C
LOGICAL RANGE | function determines if Ilst argument is
c | within 2nd ond 3rd crgument inclusive.
CHARACTER*1  DIGIT | function returns “8°-"9" according to
C ! integer input B-9,
CHARACTERx255 CCOMM ! chorocter buffer for building up o caill
C ! to the CMMND subroutine.
INTEGER IBUF (128)! integer overlay of CCOMM
EQUIVALENCE  (CCOMM. IBUF)
C
INTEGER IMLO., IMHI | the ronge of legal COMTAL image numbers
INTEGER TERM ! terminal logical unit
c
Coolok INITIAL IZATION:
c
DATA IMLO/1/, IMH1Z4/
DATA TERM/1/
c
CoorkPRACESS ING ¢
c
IF (.NOT.(RANGE (OUTIMG. IMLO. IMHI))) GOTO 8881 ! error return
. IF (.MOT.(RANGE(INIMG, 1. S ))) GOTO 8181 | error return
X
e Legul imoge numbers. so do the copy
C .
2888 CCOMM = ’IMARGE ’//DIGIT(OUTIMGY//" = IMRGE °//DIGITCINIMG)
C
c PROGRAMMING NOTE: see COMTAL USERS GUIDE for
[ further informotion on the command string cbbrevioted
C in the siring cbove.
c
CaLL CMMNDC IBUF, 17 ) | sends copy command to COMTAL
RETURN ‘
c
CasiokERROR RETURNS:
C .
8661 WRITE(TERM. 80@3)0UTIMG. IMLO. IMHI

80803 FORMAT(® YOUR QUTPUT PARRAMETER.”, IS.*. IS OUT OF RANGE:’.214)

61



6891 GOTO 898@

6892 C ,

@693 8181 WRITE(TERM. 8183) INIMG

BB94 ©193 FORMAT(® YOUR INPUT PARAMETER.”.I15.°. IS OUT OF RANGE: 1. 9%)
6e85 GOTO 8900

BRe%s C '

0657 ©980 WRITE(TERM. 8581)

€698 8901 FORMAT(® ICPY2 FAILS. NO COPYING TAKES PLACE.’)

@E%s RETURN ‘

G1Ea END
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&MIRGE T=0GGO4 1S ON CRC@E21 USING 0005 BLKS R=G0OY

Goc
eaG2
Gooz
eSS
Gaes
0G06
Cooy
GCoz.
e
Lio
IHZRS!
eGiz
£eis
Loig
AR
gGla
ES17
Caie
6019
gazo
AN
Gazz
£5z232
Clz4
]
€1z
Co27
AEr

cwha D

oo

A «
(S

Lo
(oo

[T

-
','" - —'
oo
7o

£rse
ELzg
0406
G4l
(o2
LL43

(AT

oL SLW o o o o o o o o o0 o o o 0 L 0 0 0 B L 0 L 0 B L O B L0 0 B 0 0 B o
SUBROUTINE MERGE(OUTURD, BYTE!. BYTEZ)

oL 1 o of o ol {3 4 0 0 6 0 0 5 B0 01 00 L 6 B DL B LB o0 0 B o o o

c | |

CaviotPARAMETER DECLARATIONS :

c

IMTEGER QUTWRD ! ths ouinut, the 2 Innut buiss merasd into | ninnar
INTEGER EYTEL | ths inft, » ah orasr innut buls (in oume butz),
INTEGER BYTEZ | the right, low ordsr apot buie Gin lowsr bule),

HAok INTRODUCTION:

, -
The subroutine MERGE takes 4uo integer dnputs wvhich should be non-zero

. .
ir the louwer bule onlu, ond merges these louwer order butes into ¢ sinale
.
integer output

#o ANGUAGE :

FORTRAN 77, the HP-18B6 wver=ion

OOO0OO0OO0CO0O00OM
e
3073

wolokl IMITAT IONS :

Nols thot MERGE does noi chec .

input INTEGERS cre zeros. This sheook could ba added, but will slow
down MERGE execution. This spesd ix imporiant, since MERGE wos designed
to be o very low level routine.

#ioSUBPROGRAMS CALLED:
rione.

OMOOOOO0O0O00

[l

AR ITTEN BY:

C

C The code on which this suiprogram is hosed was written by

€ MWETTIE D. FAULCOM. July, 1983, This subprogrem wes written by
C KEITH MILLER, July. 1984. with the support of o NASR-ASEE

2 summar fellowship,

CoolREVISION HISTORY:

c

C .

CHao . OCAL VARIABLES:

C

INTEGER IHOLD ! an INTEGER interpretotion of bits
CHARACTER CHOLD(2) ! o CHARACTER interpretation of bits

-
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BOZs € ,
Co<5 INTEGER IMERGE ! on INTEGER interpretttion of hits
gosy CHARACTER CSPLIT(2)! o CHARACTER interpretation of bits
6248 €
GLsg ECGUIVALENCE (IHOLD, CHOLD). (IMERGE. CSPLIT)
€e5e ¢ .
EES1  CowerINITIALIZATIONS: none.
gosz ¢
BE53 €
€I04  CuaiPROCESSING:
BuEsE ¢ -
GEE IHOLD = BYTE!
o] CSPLIT(1) = CHOLD(2)
85s IHOLD = BYTEZ
55 CSPLIT(2) = CHOLD(2)
GEEE OUTWURD = IMERGE
RETURHN
END
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CHOTML T=0BGE04 IS ON CRE@021 USING 60884 BLKS R=0580

BOT CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
araz SUBROUTINE NORML ( IMAGE)

e CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
crdg ¢ : ‘

GL50  CuskPRRAMETER DECLARATIONS: ‘

c

INTEGER IMAGE ! desighates o COMTAL imege to "normalize" (see below)

C

. Cooiok THTRODUCTION::
Llig ¢
6311 C  The subroutine NORMaL searches through on imoge {0 find its lowesst
ELlZ C pixel value. Then NORML replaces each pixel in the imoge :
GG13 ¢ (call thot value X) with the volue (X - low). This subrouiine was
stid C developed to obtain on imoge of the variations inherent in the lighting
LLis ¢ ieble thot should give o constant boackground light. but is instead giving
6Gins C ¢ light with o veriction of os mony as 1@ grey sccle levels cut of 255,
Lo € The "normulized" bockground imoge is subtrocted from the digitized image
6618 C  to simulote o uniform background, :
619 C ‘
G028 Lokl ANGUAGE :
pgzl ¢
6022 C  FORTRAN 77. the HP-1886 version for RTE-6/VH.
g3 C
€024 ComorL IMITATIONS:
gazs C
6625 C  This subroutine mokes tuwo pusses through the image. one to obtain the
Cozy € lowest pixel vulue. ond one to write out the new pixel values, In some
Bz C epplications. the programmer moy wont to odd new processes during one
6225 C  of those posses. Also. the subroutine HILD is used here. even though

C .only the louwest volue is required. To optimize, creute ¢ new subroutine

C which only determines the low value.

C -

CrmeSUBPROGRAMS CARLLED:

c .
G C nama source  lood remarks

. C MDILZ  GRDILZ YNDIL2 reocds onc horizenlod OOMTaL inuge line inio

Lol an integer orray. one integer/pixel.
oo

LRILZ  2WRILZ  4LRIL2 writes one horizonmtal COMTAL image line from
3 an integer array: one integer/pixel.
HILO GHILO  %HILO determines the highest ond lowest pixel volue
in an image.

N

0t g
poreit e

T

|2\
pEsEsEcNeNeNelNe

WRITTEN BY:

<
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oo Mon

Y O 3

c

The code on which this subprogram is bosed wos writien by
NETTIE D. FAULCON, Julu., 1983. This subprogrom was written by
KEITH MILLER. July. 1984, wiih the support of o MASA-ASEE
summer fellowship.

wtiREVISION HISTORY:

wonLOCAL VARIRELES:

INTEGER IBUF(S1Z) | buffer for pixel volues: one pixel / integer
INTEGER ARALO.ARAHI! orroy hounds for o pixel huffer

INTEGER LHNLO. LNHI | 1imits on COMTBL row numbars

INTEGER HI. LD ! highest und lowsst pixel velues in IMAGE
INTEGER ROWL COL ! loop indices

sIosls

o INITIAL IZATIONS 5

DATA ARALOY1/. ARAHI/S1Z/
DATA LNLO ~G/, LNHI /S5t1/

CroPROCESS ING

C

C

CALL HILOCHI. LO. IMAGE)

DO 2080 ROW = LNLO. LNHI
CALL RDILZ(IBUF. IMAGE. ROW)
DO 1860 COL = ARALO. ARAHI
IBUF(COL) = IBUF(COL) - LO

168@  CONTINUE

CALL WRILZ(IMAGE. ROUW. IBUF)

2860 CONTINUE

RETURN
END



&NOTEZ T-B0824 IS ON CREBB21 USING 88824 BLKS R=0000

4]2]% 31 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLCC
0882 SUBROUTINE NOTE2(GRNUM.XCODR,YCDOR,COLOR,FQCTOR.NOTEJ

0603 CCCCCCCCCCCCCCCCCCCCCCCCCBCCCCCCCCPPPPPPPFPPPPCCCCCCCCCCCCCCCCCCCCCCCC
B4 C

BBBS CxokkPARAMETER DECLARATIONS:

BBBE C :

8oe7? INTEGER GRNUM | the number of the grophic to be written into:
BoEs C ! NOTES doesn’t clear or display this grephic.
gees INTEGER XCOOR !

8o1e INTEGER YCOOR | XCOOR and YCOOR define the upper left corner of the
go1l C : ! position of the first choracter in the NOTE.
8812 INTEGER FACTOR! controls size of characters plotted: 1..16.
8813 CHARACTER*! COLOR ! signals if you wish to stoy the some color (*s*)
6014 C ! or change to red (’R’), green(’G’). blue(’B*),
g815 C ! black (*K*), white(’W’), or yellow("Y’y,

o116 CHARACTERK(XINOTE | the message to be printed in graphics: NOTES
817 C ! designed for constant stirings.

ggigs C

813  CrokINTRODUCTION:

88208 C :

8821 C  This subroutine, NOTEZ writes a line of characters into a COMTAL graphics
8822 C plone. The parometer NOTE should be o constant string,

8023 C A very similar subroutine. NOTES. uses o string vericble ond o length
6624 C  parometer insteod of the constont string.

8825 C

8826 Coork ANGUAGE :

B2y C .

B828 € FORTRAN 77. the HP-1888 version for RTE-6,VM.

pB2S C-

6038 Crokl IMITATIONS:

8a31 C

832 C  GRNUM must be in the ronge -4 inclusive.

8023 C  XCOOR and YCOOR must be in the roange 8-511,

GG34 C  COLOR must be one of the following: *S* (for "Some color"),

g@zs C "R” (for "Red"™. "G’ (for "Green"), °B* {for "Blue").

Ba3s C KT (for "RlacK™). ‘W (for "Wnite") or ‘Y (for "Yellow").

637 T Other colors could he easily cdded. See TABLE ! in the NOTES

6928 C section for other colors,

0839 C  FACTOR must be in the range 1-16 inclusive.

6843 C  If o restriction is violated. NOTES fails with on error message.
Bod41 C

842 C The graphics plane named here is turned on ond oll other grophics
8843 C planes are turned off when this subroutine is executed.

Ba44 C The GRNUM plane is NOT cleared.
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8045
8846
0047
848
8849
8050
Bes1
8@852
8053
B854
8855
8856
08857
8858
80358
Boco
8861
BB62
BB63
8BB4
8065
8866
Be67Y
Bo68
BB6S
8070
peri
8e72
Ba73
Bev4
8075
B8B76
4] rdrg
8678
#8739
0880
881
8382
©683
8084
885
@886
BB3Y
8088
8889
6ese
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O0O0O0O0O00ON0O00000O0000000000000N0060

The length of time it tokes the COMTAL to write o note in graphics
causes o timing problem: the COMTAL moy ignore the next COMTAL
commond sent from the HP. Therefore. we DELAY the HP for o number
of seconds proportional to the size of the NOTE cheoracters.

WwiokSUBPROGRAMS CALLED:

name source load remorks

CMMN2  &CMMN2  2CMMN2 sends constont siring to COMTAL as if it
were tuped at the COMTAL keyboord.

CMMND  &CHMMND XCMMND sends command string and length porometer to
COMTAL as if it were typed ot the COMTAL Keyboord.

DELAY "&DELAY RDELAY puts the HP 4n-u busy woits the argument +to DELAY
gives the number of seconds to DELAY.

DIGIT &DIGIT %DIGIT choracterx! function that returns *8’-*9*

: oceording to integer input B-9,

DSPGR  &DSPGR %DSPGR odds o graphics plane to the display.

LEN HP- FORTRAN?? instrinsic integer function that
returns the length of o charocter siring.

RANGE  &RANGE «%RANGE logical function thot determines if 1st

HIkWR ITTEN BY:

parometer is within the 2nd & 3rd inclusive.

The code on which this subprogram is bosed wos written by
NETTIE D. FRULCON. July. 1983. This subprogrom was written by

KEITH MILLER. July. 1984, with the support of o NASA-ASEE
summer fellowship,

CrookREVISION HISTORY:

C
C

Caokk OCAL  VARIABLES:

c

c

c

" CHARACTER*1

INTEGER

LOGICAL

CHARACTERX!
INTEGER
INTEGER

DIGIT | function that returns “€°-°9" for integer
input B0-S.

]
LEN ! intrinsic HP FORTRAN7T? function that returns
! the length of o character string.
RANGE !
!

logical function determines if 1st orgument is
''within 2nd and 3rd orguments, inclusive.
GRCHAR! the single digit that corresponds to GRNUM.
LONG ! length of the character string.

START ! the # of first chorocter in CBUF thaot holds

! the first choracter of NOTE.



B6e91
vB92
80393
8094
8ass
@Be96
ees?
sass
8699
81606
Bloi
812
8183
Bilg4
8185
B1@S
Blo?
gl1o8

G199

G110
B111
B112z
B113
e114
8115
e11e
8117
a11e
@119
8120
B121
g122
8123
al24
125
a1z2s
giav
8128
8129
@13
0131
B132
8133
8134
8135
a136

C
INTEGER GRLO.GRHI | 1limits for COMTAL graphics plaone number.
INTEGER CMLO.CMHI | 1limits on COMTAL coordinates.
INTEGER FCLO.FCHI ! limits on FACTOR.
INTEGER TERM ! logicol unit for terminal output.
c
INTEGER IBUF(128) ! huffer for sending CMMND commends.
CHARACTER%255 CBUF ! overlaoys IBUF
EGQUIVALENCE  (IBUF.CBUF)
C
CxokINITIAL IZATIONS :
c
DATA GRLO/1/.GRH1/47
DATA CMLO/B/.CMH1 511/
DATA FCLO/1/,FCH1 16/
DATA TERMZ 1/
c
CHoiokPROCESS ING:
C .
IF (.NOT. (RANGE (GRNUM. GRLO.GRHI})) GOTO 8881 ! error return
IF (. NOT. (RANGE (XCOOR. CMLO.CMHI))) GOTO 8181 ! error return
IF (. NOT. (RANGE(YCOOR. CMLO.CMHI))) GOTO 8281 | error return
IF (.NOT. (RANGE (FRCTOR,FCLO.FCHI))) GGTO 8381 ! error return
c
GRCHAR = DIGIT(GRNUM ! initiclization delayed until GRNUM checked.
c
IF (CCOLOR .E@. "S*).0R.(COLOR .EQ. *s’)) GOTO 2088 ! "Same®
IF ((COLOR .EQ. *R*).OR.(COLOR .EQ. *r")) GOTO 1888 ! "Reg"
IF (CCOLOR .EQ@. *G").OR.(COLOR .EQ. "g”)) GOTO 1188 ! *Green®

1
!
!

IF ((COLOR .EQ. “B”).0R.(COLOR .EQ. *b’)) GOTO 1208 ! "Blue®
!
!
!

IF (C(COLOR .E@. "K”).OR.(COLOR .EQ. “K*)) GOTO 1388 "blacK®
IF ((COLOR .EQ. “W’).0R.(COLOR .EQ@. *w’)) GOTO 1409 "White"
IF C(CCOLOR .EQ@. “Y*).OR.(COLOR .EQ. "y”)) GOTO 1588 "Yellow®

C ELSE...COLOR on illegul character
GOTQ 8481 ! error return

c
C Color grephics red
1888 CALL CMMM2(’CO G *//GRCHAR/~* RED*)
GOTO 26646
c
C Color groaphics green
1188 CALL CMMN2("CO G *//GRCHAR//* GRN*)
LO0TO 206@
c A
C Color graphics blue

1288 CALL CMMN2(¢"CO G *~//GRCHAR-/* BLU’)

69



8137
0138
@139
B140
B141
B142
8143
Bi144
0145
B146
Gidgy
B148
b14g
150
8151
p152
8153
8154
@155
@158
G157
@158
8159
glée
Ble
B162
8163
@164
g165
8166
g1e7
pigs
8169
B1va
@171
(i72
0iv3
givd
G173
give
@177
@173
@179
G189
6181
B1LE2
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[ N 9]

1360

0

1488

o0

1508

2080

3000

‘4800

[N )

c

GOTO 206

Color graphics black
CALL CMMN2(’CO G *~//GRCHAR//* BLA")
GOTO 2680

Color graophics uwhite 4
CALL CMMN2C(CO G *//GRCHAR//* WHT")
GOTO 2eonr

Color graphics white
CALL CMMN2¢’CO G *~//GRCHAR//* YEL’)
GOTO 2080

CALL DSPGR(GRNUM) | display the chosen grophics
CALL URTARCXCOOR. YCOOR) ! position the curser for writing

LONG = LEN(NOTE)

IF (FACTOR .GE. 12) GOTO 2088

ELSE...
CBUF(1:8) = *G *//GRCHAR//* L *//DIGIT(EACTOR) /v’ *
START = 9 '
LONG = LONG + 8
GOTO 4000

THEN. ..
CBUF(1:9) = *G *//GRCHAR//* L 1*//DIGIT(FACTOR-18)7/* *
START = 1@
LONG = LONG + 9
GOTO 4poe

CBUF (START:LONG) = NOTE
CALL CMMND(IBUF.,LONG)

Put the HF in o busy woit while the COMTAL writes the note.
CRLL DELAY((FACTOR/4)+1)
RETURN

CaoERROR RETURNS:

C
e ap
603

c
81081
8103

WRITE (TERM. 8603) GRNUM, GRLO. BRH1
FORMAT(* THE GRAPHICS NUMBER.’.15.*, 18 OUT OF RANGE:*,214.°,%)
GOTO 8S6@

WRITE (TERM. 8183) XCOOR, CMLO. CMH1 -
FORMATC(* THE X COORDINATE.’.I5.*, IS OUT OF RANGE:*,214.7,")
GOTO 896@



0183
8184
8185
@186
8187
@188
6189
0196
@191
0192
©193
©194
0195
8196
B197
2198
6199
0260

8201
8283

8381
8303

8481
8403

8900
8901

WRITE (TERM. 8283) YCOOR, CMLO.CMH1

FORMAT(* THE Y COORDINATE.’.15.°. IS OUT OF RANGE:’.214.°.*)
GOTO gsea

WRITE C(TERM, B3@3)FACTOR.FCLO, FCHI

FORMAT(” THE SCALE FACTOR.”.I5.°. IS OUT OF RANGE:’.214.%.°)
GOTO 8sea

WRITE (TERM. 8483) COLOR

FORMAT(® THE COLOR PARAMETER.*.A1.,*, IS NOT S. R. G. OR B.*)
GOTC 89v@

WRITE (TERM.83801)
FORMAT(® NDTE2 FAILS. NO LETTERING PLACED INTO GRAPHICS.*)

RETURM
END
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&NOTES T=80004 IS ON CRBO821 USING 80804 BLKS R=0880

Bes!
Beo2

@en3

ooo4a
8085
Beos
pear
eza8
eaas
140!
Ball
2012
8813
Bz14
Ba1%
Ba1e
agiv
pel1s
ge1s
oo2e
Bz21
8222
6a23
Ba24
Bo2S
0026
gazv
eB23
8629
6030
BG31
BG32
pEz3
€334
oU33
gaze
B&37
Bozo
Ea39
6849
ghal
goaz
843
0a44
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLCLIFELLIl!llll'Ll;'L'L
SUBROUTINE NOTES(GRNUN,XCOOR.YCUDR.COLOR,FQCTUR,NDTE,LENGTH)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLL

o

CraookPARAMETER DECLARATIONS

C
INTEGER GRNUM | the number of the graphic to be written into:
c T ! NOTES doesn”t clear or disploy this grophic.
INTEGER XCOOR !
INTEGER YCOOR ! XCOOR ond YCOOR define the upper left corner of the
C ! position of the first character in the NOTE.
INTEGER FACTOR! controls size of characters plotted: 1-16,
CHARACTER*!  COLOR ! signols if you wish to stoy the same color (“S*)
£ ! or chonge to red (“R*). green(’G”). or blue(’B’).
CHARACTER#255 NOTE ! the message o he printed in graphics is in the
c I first LENGTH choracters of this string.
INTEGER LENGTH! the number of NOTE chaoracters that are to be used,
C
Cook INTRODUCTION::
This subroutine. NOTES writes o line of characters inic o COMTAL grophics
plaone. The porameter NOTE should be o declared string.
AR very similar subroutine. NOTE2. uses o string consiont without & length
parameter. '
€k ANGUAGE :

FORTRAN 77. the HP-100B version for RTE-E6-VM.

€kl IMITATIONS :

GRMUM must be in the range 1-4 inclusive.

XCOOR and YCOOR must be in the ronge 8-511,

COLOR must be one of the following: *S* (for "Some color").

"R (for "Red"). "G’ (for "Green"). or ’B* (for "Blue").,

FACTOR must be in the range 1-16 inclusive.

LENGTH must be in the ronge B-255 inclusive.

I¥ @ restriction is violated. HOTES foils with on error messoge.

The graphics plane nomed by GRNUM is (urned on and all other
graphics planes are turned off. GRNUM plane is NOT cleared.

Because the COMTAL takes o while o write the note to the screen.
there con be a timing problem between the COMTAL and the HP which

OO0 N0O0OOCO0000000000O0O0O0000O0O



8245
846
8247
0048
6049
BBS0
8as1
B8a52
8853
aEs4
BB55
8856
pasr
Boess
eBss
6a66
B8e1
vB62
8863
Bac4
BB63
Bo6e
6867
pa6s
BoGS
4l5rgs

8erl

aar2
Bor3
oava
Bo?s

agr

BEY?
targs]

6o7rs

EEE0
€51
aro?
60a3

Cosa
ooy

@eEss

HE26

gea?

Bezes
aosg
ga9g

%iokSUBPROGRAMS CALLED:

couses the COMTAL to ignore the next HP commond. Therefore. the
routine DELAY is used to cause o deloy proportionol to the size
of the choracters being printed ot the COMTAL.

OOO000O00O0O0000000000000000000000

00 oro,

CHARACTER::1

(g}

LOGICAL

0

CHARACTER::1
INTEGER

IMTEGER GRLO
INTEGER CMLOD
INTEGER FCLO
INTEGER STLO
INTEGER TERM

WIREVISION HISTORY:

#oLOCAL VARIABLES:

DIGIT
RANGE

|
i
!
s
GRCHAR!
LONG !
GRHI |
LCMHI !
.FCHI !
.STHI !
{

CHARACTER*255 CBUF

Volim
13

name source load remarks
CHMMN2  &CMMN2  %CMMN2 sends constont siring to COMTAL as if it
. were typed at the COMTAL keyboord.

CMMND  &CMMND  %CMMND sends o fixed string command to COMTAL as if it
were typed ot the COMTAL Keyboord.

DELAY  8DELAY XDELAY puts the HP in o busy woit for the number of
seconds designoted- in DELAY’s porometer.

DIGIT  &DIGIT #DIGIT characterk! function thot returns °@°-*9°
according to integer inpui 8-9.

DSPGR ~ &DSPGR %DSPGR adds o graphic plone to the disploy.

RANGE ~ 8RANGE XZRANGE logica! function thot determines if the isi
argument is within the 2nd & 3rd inclusive.

WKRITTEN BY:

The code on which this subprogrom is based was uritten by
NETTIE D. FAULCON. July. 1983, This subprogrom was wriiten by
KEITH MILLER. July. 1984, with the support of o NASA-ASEE
summer fellowship,

function that returns "B8°~’9" for integer
input 0-9,

functiion thaot determines if lst argument is
within 2nd ond 3rd orguments. inclusive,.
ithe single digit thut corresponds to GRNUM.

S the loncih aof the CMMND command.

1]

far COMTARL groaphics plone numaer.
imits on COMTAL coordinutes.
limits on FACTOR.

Foe 1
"~ o=

! 1imits on string LENGTH.
‘ logical unit for terminol autput.

! buffer for CMMND commands
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ragl INTEGER IBUF(128) ! overlaoys CBUF

Bag92 EQUIVALENCE  (CBUF. IBUF}

0esz C

68094 CarkINITIALIZATIONS:

pR9s C

8096 DATA GRLO/1~/.GRH1Z4/

8e97 DATA CMLO/B/.CMHI/S11/

6e98 DATA FCLO/1/,FCHIZ16/

peg99 DATA STLO/B/,STH1/255/

8166 DATA TERM/ 1/ '

@181 C

@162 C¥okPROCESSING:

0163 C : ,

@14 IF (. NOT. (RANGE (GRNUM. GRLO.GRHIJ)) GOTO 80881 ! error return
8185 IF (.NOT. (RANGE(XCOOR. CMLO.CMHIJ)) GOTO 8181 | error return
8186 IF (.NOT. (RANGE(YCOOR. CMLO.EMHI))) GOTO 8281 ! error return
8187 IF (.NOT. (RANGE(FACTOR,FCLO.FCHIY)Y GOTD 8361 ! error return
8163 IF (.MOT. (RANGE(LEMGTH,STLO.STHI))) GOTO 8481 ! error return
819 C

6110 GRCHAR = DIGTT(GRNUM. ! initialization deloyed until GRNUM checked.
111 C

@112 IF (¢COLOR ,EQ. *S°).0R.(COLOR .EG. "s”)) GOTC 2008 ! *Scome®
9113 IF ((COLOR .EQ. ’R*).OR.(COLOR .EQ. “r*)) GOTO 1080 ! "Red"
@114 IF (C(COLOR .EQ. *G").0R.(COLOR .EQ. “g”*)) GOTO 1188 ! "Green"
8115 IF (<(COLOR .EG. ’B”").0R.(COLOR .EQ. "b*)) GOTO 1208 | "Blue"
g11e C ELSE...COLOR an illegol character

p117 GOTC 8581 | error return

p1i1g C

g119 C Color cgraphics red ‘

@120 +188@ CALL CMMN2(’CO G *~//GRCHRR//* RED*)

@121 » GOTO 2626

B12z C

g1z2z3 C Color grophics green

alzd 1180 CeLL CHMMH2(’CO G *~/GRCHAR//" GRN7D

@123 GOTO 2G&E

gize C

g2z C Color grophics hlue

gizs 126860 CALL CHMMz("CO G "~~GRCHAR,/" BLUD

g1z9 GOTO 2Ge&

6136 C

@131 2088 CAlLL DEZRER(GRNUM ! digploy the chosen graophics

G132 CALL LRTAR(XCOOR., YCOOR) ! position the cursor for writing
@123 C

B134 IF (FACTOR .GE. 18) GOTO 3000

g135 C ELSE...

136 CBUF = *G ’*~//GRCHAR//’ L *~/DIGIT(FACTORY /" *//NOTE
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0137
B138
9139
B140
@141
pigz
0143
p144
@145
B146
G147
8148
8149
01508
8151
0152
©153
0154
8155
@156
8157
8158
159
9166
G161
6162
0163
B164
6165
7166
G167
6168
€169
give
a171
6172
€173
174
@175
@178
G177
Give
0179
6180
6181

C

c
C
c
C

c

3e08

4800

LONG = LENGTH + 8
GOTO 4809
THEN. ..
CBUF = *G *//GRCHAR//* L 1°//DIGIT(FACTOR-18)//" *//NOTE
LONG = LENGTH + 8
GOTO 4008

CALL CMMND(IBUF.LONG)

Delay for o second or two to relieve timing problem between
the HP and the COMTAL

CALL DELAY((FACTOR/4)+1)

RETURN

CaokERROR RETURNS &

C

c

c

C

8081
£083

8181
8183

8201
8283

8381

Ve303
A}

C

c

c

c

8481
8483

8381
8563

gcon
gs61

WRITE (TERM. 8883) GRNUM. GRLO, GRHI

FORMAT(" THE GRAPHICS NUMBER.”.I5.’, IS OUT OF RANGE:*.214.%.%)

GOTO sc@e

WRITE (TERM,8183) XCOOR. CMLO.CMHI

FORMAT(" THE X COORDINATE.’.IS.”. IS OUT OF RANGE:*.214.°.°)
GOTO 894

WRITE (TERM. 8283) YCOOR.CMLO.CMHI

FORMAT(" THE Y COORDINATE.’.I5.”. IS OUT OF RANGE:’.2I14.%.°)
GOTC s96A

WRITE (TERM,8383)FACTOR.FCLO, FCHI

FORMAT(* THE SCALE FACTOR.’,I5.‘. IS OUT OF RANGE:’.214.°.*)
GOTO soB@E

WRITE (TERM, 8483) LENGTH.STLO, STHI _
FORMATC" THE STRING LEMGTH.’.15.°. 1S QUT OF RANGE:’.214.°.")
GOTO &saa

WRITE (TERM, 8563)COLOR ,
FORMATC" THE COLOR PARAMETER.”.AL1,”, IS NOT S. R. G, OR B.*)
GOTO go0b

LRITE(TERM. 8961
FORMATC(” HOTES FAILS. NO LETTERING PLACED INTO GRAPHICS.*)

RETURN
END
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SPAINT T=00004 IS ON CROG321 USING ©0894 BLKS R=0900

BoO1
Bee2
BE03
pe4
@ees
BoO6
poo?
BoEs
6e09
BE10
BO11
6012
Be13
614

8815

gpie
ge1v
6018
6019
17]2244]
BB21
022
623
p@24
Ba25
(4]24S)
6327
'8G28
po29
pz38
gE31
ge32
go33
go24
eass
poB3o6
Bosv
0g3e
Gnas
(SRqCaa]
Bhial
peaz
6643
8044
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
SUBROUTINE PRINT(IMAGE., BRUSH., SHADE)

0101 0 0 o oo o o o o oo 0 o o o o o O 4 04 O O 04O O O 04
C

CxoiekPARAMETER DECLARATIONS:

c
INTEGER IMAGE | number of the COMTAL image to be pointed
INTEGER BRUSH ! size of the squaore brush arec
INTEGER SHADE ! the pixel value to be brushed on
C
Caaorx INTRODUCTION:
C
€ The subroutine PAINT allows the interactive user to paint
C onto o COMTAL imoge. using the trockball to guide the brush.
C The user uses the HP Kkeyboord to signal when to paint.
C Eoch time the HP {CR> is pressed. PAINT points o BRUSH X BRUSH
c squore of pixels with the cursor position in the upper left corner
C of the squore. The moximum size for o brush has been set (arhitrarily)
C to 64 pixels sguaore,
C
Cookokl ANGUAGE
C e
C FORTRAN 77. the HP-10B0 wversion .for RTE-6/VM.
c ~
CaoloklL IMITATIONS :

The COMTAL keyboord is inoccessible to the HP. Therefore. we
must use the HP Keybocrd even though we use the COMTAL trackball.
Becouse of the HP keyboord limitations. the progrom requires

a pointilistic pointing: one square in the image is dorkened
each time the HP <CR> is pressed.

-«

»ockSUBPROGRAMS CARLLED:

name source lood remarks

DSPBW  &DSPBLI Z%DSPBl display o monochrome COMTAL imoge.

UWRIRC  GURIRC ZURIRC wriles the contents of an orroy to o COMTAL imoge:
the values are recd into o rectongle in the imoge.

RDTAR  &RDTAR Z%RDTAR reads the current COMTAL cursor position.

WRIT GWAIT  Z2WAIT halts HP processing until HP <CR> entered.

CMMND  &CMMND  %CMMMD sends o character string to COMTAL. which
treots the siring as o COMTAL Keyboord commond.

OO0 0O000000O00000



8845 CxokxWRITTEN BY:

8046 C -

8847 C€C The code on which this subprogram is based was written by

8648 C  NETTIE D. FAULCON. July., 1883, This subprogrom was writien by

Ba4s C KEITH MILLER. July. 1984, uxth the support of a NASA-ASEE

858 C  summer fellowship.

ges1 C

8852 CxotREVISION HISTORY:

@653 C )

Bo54 C

Be55 CHorxLOCAL VARIABLES:

BoS6 C . :

8857 INTEGER  BOX(64%64) ! the squore thot octs as o paint brush-
vosSg C ! this rectongle ploced into IMAGE whenever
8p58 C ! <CR> entered to locote cursor on COMTAL.
Bace INTEGER  XPOS ! loop index for initiolizing BOX.

gee6! INTEGER  UPLFX. UPLFY ' X and Y coordinates of last COMTAL cursor
g2 C ! (terget) position recorded via RDTAR:
ga63 C ! used as upper left corner of rectongle
Boe4 C ! to be pointed.

BBes INTEGER . TERM ! logical unit for terminol 1/0.

0366 INTEGER IMLO., IMHI ! 1imits on COMTAL image number.

BBe? INTEGER PXLO. PXHI ! limits on COMTAL pixel walues.

Bo68 INTEGER BRLO. BRHI ! limits on size of brush for painting.
goe9 CHARACTERk1 INCHAR ! character buffer for HP Keyboard input.
0ave LOGICAL RANGE ! function that determines if Ist argument
gor1 C I is within the 2nd ond 3rd., inclusive.
Ba72 - INTEGER IBUF (128) ! buffer for sending CMMND strings

Bar3 CHARACTER*255 CBUF | character overlay for IBUF

aer4a EGUIVALENCE  (IBUF.CBUF)

8875

gave C

par? CuoekINITIAL IZATIONS:

gavg C

geve DATA  IMLOZL1/. IMHIZ4/

peso DATA  BRLO/1/. BRHIZ128/

aag1 DATA FALO/B/. PXHIZZES/

8032 DATA TERMAL1/

Be83 C

0784 Cxm=PROCESSING

@S - C .

A IF C.NOT.(RANGE (IMAGE, IMLO, IMHID))) GOTO 8681 ! error return

oeEe? IF (.NOT. (RANGE(BRUSH, BRLO. BRHI))) GOTO 8181 ! error return

poes IF C(.NOT.(RANGE(SHADE. PXLO. PXHI))) GOTO 8281 ! error return

6689 C

gpss C Muke sure the image in question is disployed
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8091
092
6093
@684
@ess
0096
Basy
Besse
BO9S
o160
B1@1
8102
@103
0184
8185
@106
p1e7
6108
@108
@110
B111
@112
8113
B114
B115
@116
B11?
@118
8119
@120
@121
g122
0123
B124
0125
Gi26
G127
0128
0129
@136
G121
G132
8133
8134
@135
0136
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c
: CALL DSPBUW(IMAGE)
c
c Initialize the paoint brush (this initiclization done here
c instead of cbove to auoid processing when o porameter is bad).
C
€ Programming note: the BOX arrcy is filled as a one dimensional orray.
C but is interpreted by WRIRC below as o two dimensional array.
C

DO 488 XFOS = 1. (BRUSH*BRUSH)
BOX(XPOS) = SHADE
488 CONTINUE

C
C add the target ond dump the imoge on the COMTAL
In
CBUF = “ADD TARGET $DUMP IMAGE *
CALL CMMNDC(IBUF, 23)
c
c Give instructions to user
c :

WRITE(TERM., 5@1)
581 -FORMAT(* ENTER <CR> TO PAINT A SQUARE,’.
1 " ENTER S<CR> TO EXIT PAINTING.’)

c
c . Loop for input/pointing starts here:
C

1088 INCHAR = - °
READ(TERM. 1881) INCHAR
18661 FORMATC(1AL)
IF (INCHAR .EQ. * *) GOTO 28@8 ! paint another square and continue,
IF CCINCHAR .EQ. *S”) .OR. CINCHAR .EQ. *s*)) GOTO S208 | terminate
c ELSE...illegal entry
URITE(TERM. 1883) INCHAR
1603 FORMAT(” THE CHARACTER ENTERED. "*. 1R1. *". 1S NOT LEGAL’,

i ° FOR PAINTING.’., .’ PLERSE TRY AGAIN,”)
GOTC 1@Bo
c
c  Actuol pointing tokes ploce here:
C

2608 CALL RDTAR(UPLFX. URLFY)
CALL URIRC(IMAGE. UPLFX. UPLFY. BOX. BRUSH. BRUSH)
GOTO 1@6@
c .
CxwoERROR RETURNS @
c
8001 WRITE(TERM. ©003) IMAGE. IMLO. IMHI



B137
8138
8139
68148
v141
B142
8143
@144
8145
a146
8147
B148
8148
6150
8151
B152
8153
0154

8083

8181
8183

8261
8203

8900
8341

9009

FORMAT(” IMAGE NUMBER.*. I5. *, OUT OF RANGE:*. 214, *.*)

.GOTO 8s@.

WRITE(TERM. 8183) BRUSH. BRLO. BRHI

FORMAT(”* BRUSH ARGUMENT.®. 15. ’. OUT OF RANGE:’. 214. *.”)
GOTO 8908

URITE(TERM. 8203) SHADE., PXLO., PXSH

FORMAT(* SHADE ARGUMENT.”. 1S.’, OUT OF RANGE:’, 214. *.°)
GOTO 8960

WRITE(TERM. 8981)
FORMAT(" PAINT SUBROUTINE FAILS.”)

CONTINUE
RETURN
END
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&PROFL T=888@4 1S ON CROBE2: USING 00084 BLKS R=0080

0001
6062
0603
8684
8805
pEB6
voo?
beos
4215
(1537
Bo1l
8812
8813
6014

6Be1s,

gele
ga17
818
@a1g
0020
5]5) 3|
oez2
8023
86824
p925
8B2¢
827
Bo28
ep2¢
. Be3a
Be31
2]aX;
Oe33
©@34
@iA2s
Qaze
037
Be3s
68839
0040
pa41
g@42
0043
gr44
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
SUBROUTINE PROFL(GRAPH. IMAGE)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C N

CxxFARAMETER DECLARATIONS:
c

INTEGER GRAPH ! the number of the COMTAL graphics plane in which
C ! the profile is to he displayed,

INTEGER IMAGE ! the number of the COMTAL imoge which is going to
c ’ ! be "profiled."
c
Coolok INTRODUCTION:

The subroutine PROFiLe gives HP access to the COMTAL’s interactive
profiling focilities. This subroutine initial izes the COMTAL for

- toking profiles of IMAGE ond dispiaying them in the specified GRAPH
plane. Note that this subroutine clears the specified graphics plane.
Control posses to COMTAL for profiling. and then o <CR> on the HP
terminal restores control to the HP termincl.

QOO0O0O0O0O00000

Aokl ANGUAGE ¢

FORTRAN 77, the HP-1888 version for RTE-6/VM.

skl IMITATIONS

GRAPH and IMAGE ore checked. ond if they are out of bounds. no
profiling tokes place ond an error message is printed. The shifi
from the HP terminal to the COMTAL terminal moy result in some
confusion. but this switch exploits ithe COMTAL circuitry much more
efficiently thon would be possible using the HP terminal alone.

OOO0OO0OO0OO0O0O00O00O000

HookSUBFPROGRAMS CALLED:

name source load remarks

———— ——— - o T e e e e o o T o o e . e . B s 0 0 . . s . 220 0 e e S S o e s o e e

REMGE  GRAMBE %RANGE logicel function thal determines if Ist argu~
ment is within 2nd ond 3rd., inclusive.

CMMMD.  &CMMND ZCMMND sends o commond to the COMTAL as if it were

. typed ot the COMTAL Keyboord.

WAIT BWAIT  ZWAIT halts HP processing until <CR> is pressed on
the HP Keyboard.

CHAR instrinsic HP FORTRAN?? function that converts
integers into choracters

OO0O0O0O0O0O00O00O0O0000



BG45
Bade
Bo4ar
fg4s
6o49
€es56
GG51
8652
Gas53
gesyg
£635
Gase
BEz?
gaseg
8959
geen
Gesl
Boc2
BaES
8ec4
BoeEs
Goes
goer
paes
afatate!
earva
part
gerez
Gars
@era
cars
peve
Gary
care
Gevs
BEGG
6Lt
gooz
Goos
fads
6ass
bess
bagy
GGee
pagy
BESq

IR ITTEN BY:

DIGIT &DIGIT %DIGIT characterkl function that returns *0’,.°9*

according to integer input @..9.

The code on which this subprogrom is hased was written by

-

NETTIE D. FAULCON. July. 1983. This subprogrom was written by
KEITH MILLER. July, 1984, with the support of o NASA-ASEE

summer fellouwship.

(o

c

c

C

CHorxREVISION HISTORY:
c :

Caxr OCAL VARIABLES:
c

CHARACTER*1 GCHAR

CHARACTER*1  ICHAR
C .

CHARARCTER=*1 BELL

CHARACTER*1 DIGIT

c , integer argument 8,.9, :
CHARACTER CHAR intrinsic FORTRANT? function for integer to
c charocter conversion.
€
INTEGER IBUF (1285 ! integer buffer for sending COMTAL commonds
CHARACTER*255 CBUF I overlays IBUF
EQUIVALENCE (IBUF.CBUF)
c
INTEGER GRLO.GRHI! limits on numbers of grophics planes in COMTAL
INTEGER IMLO. IMHI! limits on numbers of image plones in COMTAL
LOGICAL RANGE ! logical function that determines if I1st argu~
c

INTEGER TERM

c :
Cooek INITIAL IZATIONS :
c

the chaoracter thot corresponds to the single
digit argument. GRAFPH '
the choracter thot corresponds to the single
digit argument., IMAGE

the RSCII code for ESCAPE.

function that returns *9’,,°9’ cceording to

! ment is within 2nd and 3rd ergumenti, inclusive,

! logical unit for terminal output

DATA GRLO~1/.GRHI 4/
DETA IMLOA17, IMHI /40
DATH TERM/ 1,
ZLL = CHAR(?) | HP bell
C
CoorkPROCESS ING
C :
IF (.MOT. (RANGE (GRAPH,GRLO.GRHIY)) GOTO 8801
IF (.NUT.(RRNGE(IMRGE‘IMLD{IMHI))) GOTO B1B1
C

81



aag1
gesz
Gk
pas4g
8095
8696
aasy
ee9s
pBag
e1oa
gio1
giez
6103
B164
6185
g1as
g1e7
e1pg
v16s
6118
@111
€112
6113
G114
6115
piige
8117
e11g
Bl119
8129
giz1
v1z2
T @123
g124
@125
G1ze
@1z7
8128
c12g

Gi3a

@131

132
B133
8134
8135
B136

82

o000 OOO0O000 [ o

00

7881

C
CoraE
c
8601
8aaz
C
g101

163

c
8506
83901

set up COMTAL display for profil ing

GCHAR = DIGIT(GRAPH)
ICHAR = DIGIT(IMAGE)

the following COMTAL command reads as follows (#G stonds for
the single digit associated with GRAPH: ond #I, with IMAGE):
Display Image #1: Add Graphics #G: ClLear Graphics #G:

COLor Grephics #G RED.

CBUF = *D I *//ICHAR//* $ADD G "//GCHAR//’ S$CL G *//GCHAR /7
1 * 2C0 6 *//GCHAR//* RED’
CALL CMMNDCIBUF. 34)

the following COMTAL command reads: Add TArget:
Gruphics #G = PROfile of image I,

CBUF = *A TR $G *~//GCHAR//* PRD " 771CHAR
CALL CMMNDCIBUF, 15)

print out instructions for the COMTAL Keyboaord interaction

WRITE (TERM. 7801
FORMAT(* COMTAL function switches control profiling.’,
7." Switch 2 toggles X profiling on and off.”., .,
" Switch 3 toggles Y profiling on and off.”, ~,
* Switch | requests new profiles.”. /.
* Press <ESC> on the COMTAL keyboord and then press’,

g <CR> on the HP Keyboard to end profiling.”)
CALL WARIT
RETURN

A N —

RROR RETURNS:

WRITE(TERM. EB@3)GRAPH. GRLO. GRHI
FORMAT(” THE GRAPH PARAMETER., *,14.°. IS OUT OF RANGE:’.213)
GOTO g960

SRITECTERM. 8183) IMAGE, IMLO. IMHI
FORMAT (" THE IMAGE PARAMETER.’.14.7, IS QUT OF RANGE:*.213)
GOTO 8560

WRITE(TERM. 83@1)

FORMATC(* PROFL FAILS. NO PROFILING DONE.’)
RETURN

END



&RANGE T=80084 IS ON CRBBO21 USING 88083 BLKS R=GG6GQ

361 N 1 404 0 6 € 0 0 04 4 4 5 0 O 1 o 1 o o o o o o o o 6 I e ot X X X i
GEs2 LOGICAL FUNCTION RAMGE(OBRJECT. LOW, HIGH)

@eEZ  CCCCCCCCCCCCCCCECCeeeeeeeeeecceceeceeceeoceeeeccccececeecececcooceeecceececce
B84 C

GLES  CaokaPARARAMETER DECLARATIONS:

Gegs C

pui? INTEGER ORJECT I the number 10 he examined

Losa INTEGER LOU., HIGH ! ine limiizs on the number

Gats C

GO10 CHorINTRODUCTICON:

ezt C

gei2z C  This funciion returns JTRUE. if the ORBJECT is wiihin ihe ronge
o133 C beiween LOW and HIGH (inclusive). aond .FALSE. if it is outscide
gg14 C thot range. If LOW .GT. HIGH. on error messoge is printed.

ga1s C and ,FALSE. is returned.

anie C

G@i7  CHolxl IMITATIONS:

6318 C

€319 C Mo error code is returned. Only o message is printed out.
gaza C

GG21  CweklRITTEN BY:

egzz C

@823 € Keith Miller. NASA-Longley RSEE fellow. 1984
gaz4 C

GOZS  CAaREVISION HISTORY:

@geze C

gezy C

goog CHl OCAL VARIABLES:

C
INTEGER TERM ! logicol wnit for terminal output
C
LoZs CoexIMITIARL IZATIONS:
: 2 C
DATA TERM 1/
c
Lok FROCESS ING::
Lusy T
G IF (LGLW .GT. HIGH) WRITE(TERM. 1631 LOW. HIGH
G329 1681 FORMATC(® LOW.". 15. *, .GT. HIGH.”. IS, . RAHGE fails.”)
0040 RANGE = ((OBJECT .GE. LOW) .AND. (OBJECT .LE. HIGH))
egal RETURM
gaaz END
6643



&RDGLN T=BEOB4 IS ON CROAB21 USING 880818 BLKS R=8809

P01
0862
0003
eeg4
alaa]s
alalals
poG?
BGos
6609
ae1e
e811
6012
o813
£014
ee15
BE16
6017
6e18
2@13
BO26
P021
822
6823
©a24
6825
6626
BG27?
paze
gg29
ee33
BE31
gE32
033
oE34
B35
BLZES
gas?
alajetc:
Cuzy
ZEla
pa41
0842
gnaz
paad
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLCLEECLLLLLLLLLLLLLLLLLLLLLL

SUBROUTINE RDGLN (ONOFFS. GRAPH. LINE)
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C : '
CrorkPARAMETER DECLARATIONS:

c
INTEGER DONOFFS(32) ! 16 bits per ihiegér. 512 bits in o line.
INTEGER GRAPH ! COMTAL image grophics # to be written.to.
INTEGER LINE ! which horizontal line to be written to:

c ' linés numbered from 1 (screen top) io 512.

c

Coook INTRODUCTION::

C

C  This subroutine ReaDs o Grophics LiNe from the COMTAL. The 1ine of
C  bits is coded as 1 for on ond 8 for off.

C

CoorkL ANGUAGE :

C

C FORTRAN 77, the HP-1008 version for RTE-6 VM.

C

CookkL IMITATIONS :

C

€ If GRAPH or LINE is out of range. an error message is printed
C ond no troansfer tokes ploce.

C

CrolkSUBPROGRAMS CALLED:

c .

‘C  nome source lood rémorks

L emmmeme e e

c RANGE LRANGE  %RANGE logicol function thot determines if its
C first porcmeter is within the lost twe porometers.
»

CoorxJRITTEN BY:

c

C  The code on which this subprogram is based was written by

C NETTIE D. FRULCOM. July, 1983. This modification is by

C KEITH MILLER. June. 1984,

C

CloREVISION HISTORY:

c

C -

CookklLOCAL VARIABLES:

C

LOGICAL RANGE ! function thot ascertaoins if its first parometer



8945
8846
8247
6048
8049
8050
B651
aps52
8853
60654
BB55
8856
8057
8058
8859
Boee
aa61
BB62
8863
Bre4
Ba6s
BEes
BeBe?
@Bss
gges
Bare
ee7i
garz
@gr3
Bov4
Be7s
Bére
ilred
bsre
gere

GeEes -

aese
Basry
8688
ooes

C ! is between linclusive) its last 2 poremeters
: INTEGER TERM ! the logicol unit for termincl output
INTEGER GRLO. GRHI ! the 1imits on COMTAL monochrome imoge numbers’
INTEGER LNLD. LNHI ! the limits on COMTAL imoge line numbers
c -
CoaorkINITIAL IZATIONS:
c
DATA TERM/1/
DATA GRLO/1/. GRH1v4/
DATA LNLO/B/, LNHI/S511/
C
CoaokkPROCESS ING
c
IF (.NOT. (RANGE (GRAPH.GRLDO,GRHIY))  GOTO 8891 ! error return
IF (.NOT.(RANGE(LINE. LNLO.LNHIY)) GOTO 8181 ! error return
c
c Programming note:
c The EXEC call is exploined in detail in the
» HP Programmer’s Reference Monual for RTE~6/VM.p.2-19ff. This
c tronsfer function for tne COMTAL is discussed in the
C COMTAL User’s Manual. Section 5.2.2.1. In the EXEC call
c that follows, the HP resident driver. DVR4l. is called as
c follows: the first porometer (1) signifies o read: the
C second parameter is in two parts: 36B identifies the resident
c DVR41 driver. and 188 identifies the line transfer ocperation
C of that driver; the third porometer (ONOFFS) holds the deto to be
C troansfered. ond the fourth porometer gives ONOFFS’ length in words
C (32): and the fincl porometer is o COMTAL command code for the traonsfer
CALL EXEC(1.36B+108E. ONOFFS. 32, (GRAPH-1)#2848 + LINE + 512)
. RETURN
c
CaolokERROR RETURNS
c
go@1 WRITE(TERM, 8083) GRAPH. GRLO, GRHI
8883 FORMAT(" GRAPHICS NUMBER,”. I3, * OUT OF RANGE:’. 212.°.°)
GOTO goea
c
8181 WRITECTERM. 8103) LINE, LNLO., LNHI
8183 FORMAT(" LINE NUMBER.’. 14, " QUT OF RANGE:’. 213, *.°)
GOTO 8sBE
C
goeb WRITE (TERM. 83881)
8961 FORMAT(® RDGLN FAILS. NO TRANSFER.’)
RETURN
END
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&RDEFT T=BG3G4 1S ON CREEG2! USING 66824 BELKS R=Bgon

2oo1
Bag2
Bea3
goes
Gogs
gaes
ozar
(Bes
6639
go1o
Ga1l
ooz
6B13
go14
€a15
g1
catiy
ga18
6019
poze
0o21
pgz2
623
Ba24
&GE2s
pGzs
goz
aoze
alupes
CG53m
GE3l
Gasz
ge23
e634
Bezs
Gaze
Casy
Buzs
0039
5040
6641
no4z
Ga43
BG44
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
SUBROUTINE RDGPT(VALUE. GRAPH. XCOOR. YCOOR) '

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
c :

CHokPARAMETER DECLARATIONS:

c :
INTEGER  VALUE ! B-1 grophics welue to be retrieved.
INTEGER GRAPH P COMTAL greph number to be read from,
INTEGER XCOOR. YCOOR! point where value is to be read from.

c ;

Corork INTRODUCTION:

c .

C This subroutine Reals o Groph PoinT from the COMTAL. The value

C of the grophics is on on/off decisicn, represented

C by on integer 1 or 0,

r If the graph number or caording:es are out of range. on error

c messoge is printed ond no tronsfer tokes place,

c

Crotokl ANGUAGE ¢

c

C  FORTRAN 77. the HP-1808 version for RTE-6/VM.

C .

Cxorekl IMITATIONS ¢

c

C  If GRAPH. XCOOR. YCOOR. or VALUE are cut of range. on error messoge

C is printed ot the terminal ond no traonsfer tokes place.
C
CorkkSUBPROGRAMS CALLED:

C

C ncme source looad remcarks

C _____________________ -———

C  RANGE  &RANGE %RANGE logical function that determines if its

C first poromecter is within the last two parameters,
C BTEST ~e—m—e o HP FORTRAN?? instrinsic function that tokes on
C integer orgument and returns .TRUE. or .FALSE.
C according {0 the hit selected v its second

C argument: bii = B, FALSE returned.

C

CootetlRITTEN BY:

() ’ .

C The code on which this subprogrom is based was writien by

C NETTIE D. FAULCON. July, 1983. This modificction is by

C KEITH MILLER. June. 1984,

c



6045
BB46
Qu4r

B34S

649
ges3
Gosi
0asz
6rzs
BEs4
Gass
BOsSe
Ges?
B&s5s
Bas9g
Coe6
aia)|
Les?
gass
Bas4
@aes
Boct
BocE?
Boss
Bpess
Bo70o
g7 1
ger2z
Qars
agr4
- 6073
Goare
uer?y
Lers
gora
3o
£ae1
Cisz
CoIs
glca
gazs
B3s6
Bagy
Bess
(2]
©Bse

CootREVISION HISTORY:
c
C
CuoiLOCAL VARIABLES:
c .
LOGICAL RANGE ! function thot coscertaoins if its first parcmeter
c : ! is betuween (inclusive) its lost 2 parometers
LOGICAL BTEST ! is o certoin bit on or off.
INTEGER TERM ! the logical unit for terminal output
INTEGER GRLO. GRHI ! the 1imits on COMTAL monochrome graph numbers
INTEGER LNLO, LNHI | the limits on COMTAL graph line numbers
INTEGER BTLO. BTHI ! the limits on COMTAL graphics volues
INTEGER BITS(32) ! @ buffer to recd & write a COMTAL grophics 1ine
INTEGER WORD I which word of BITS holds the bit selected by XCOOR.
INTEGER BIT ! which bit in BITS(WORD) holds the biti selected by
C. P XCOOR: bits numbered B-15. right {0 left.
C .
Caolk INITIAL IZATIONS ¢
c :
DATA TERM/1/
DATA GRLO-1/. GRH1z4/
DATA LNLO/B/. LNHI/S11/
C
CxokkPROCESS ING
c
IF (.NOT. (RANGE (GRAPH,GRLO.GRHIY)) GOTO 8881 ! error. return
IF (.NOT. (RANGE (XCOOR.LNLO.LNHIY)) GOTO 8101 ! error return
IF (.NOT. (RANGE (YCOOR.LNLO.LNHI))) GOTO 8281 | error return
c
C Progromming note: :
[ The EXEC calls below are to the DVR41 driver. The first call
C is identicol to the coll made in RDILN. The second EXEC call
C is identicul to the one in WRILN. See the documentation for
c those subroutines for detluils on these culls.
[
C Read the COMTAL line (horizontal) that contains the point in question:
c
CRLL EXEC(1.,36B+1688.EB1TS, 32, (GRAPH~1)%2048 + 512 + YCOOR)
C . Find the single bit thot has been solected:
C .
WORD = (XCOOR/16) + 1 _
BIT = (16%WORD) - XCOOR - 1
C

VALUE = @ _ ! bit is cleor until proven set,
IF (BTEST(BITS(WORD),.BIT)) VALUE = 1
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pas
8p392
GE93
6394
GGE9s
6636

gagar

715134}
gasc
6169
aial
g1pz
@103
@184
B1es
U106
O1lor
pleg
8189
811e

88

c

RETURN

CooxERROR RETURNS

c

c

c

c

8601
8083

g1o1
8163

8281
82a3

8966
8501

WRITE (TERM. 8883) GRAPH. GRLO. GRHI
FORMAT(* GRAPH MUMBER,’, 13, * OUT OF RANGE:’. 212,*.%)
GOTO 89am

WRITE(TERM. £183)XCOOR, LNLO. LKHI
FORMAT(* X COURDINATE.”, 14, * OUT OF RANGE:*, 214, *.*)
GOTO sseam

WRITE (TERM. €2032)YCOOR. LNLO. LNHI
FORMAT(* Y COORDINATE.”, 14, - OUT OF RANGE:*. 214, *.*)
GOTO e3%8a

WRITEC(TERM. €981)

FORMATC(" RDGPT FAILS., NO TRANSFER, *)
RETURN

END



&RDIL2 T=008884 1S ON CREEBB21 USING 608218 BLKS R=08880

oeol
aag2
oea3
koG4
BeOsS
Benes
pagy
ggee
gag9
o186
eo11
8812
Be13
8014
Gai1s
pG16
Bo17
po1g
BE1Y
pa2o
6821
@022
86823
gaz4
8E25
Ga26
4[5y
pezs
go29
515K
pE3 1
g2
GG33
gead

ga3s

BO36
GET?
GE3E
693
BoLd
6e41
6e42
@43
0044

CCCCCCCeCcccceccecceeccecececcececcecccccccecccccccccceccoeceeeeoeeceeeceeeeee
SUBROUTINE RDILZ(INTS, IMAGE. LINE)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCC
c

CaokkPARAMETER DECLARATIONS:

c
INTEGER INTS(S512) ! 512 pixel wvalues to be reod. one integer/pixel
INTEGER IMAGE ! COMTRL image number to be read from ‘
INTEGER LINE ! which horizontal line is to be read from:

c ! 1ines numbered from 1 (screen top) to 512.

c

Coork INTRODUCTION:

C _

£ This subroutine ReeDs on Imoge LiNe from the COMTAL. The line of

C pixels is mode up of 8 bit (B-255) grey scale intensities. The

C . PIXELS arrouy will be filled to capocity by RDILZ.

c .

CororkL ANGURGE :

C

C FORTRAN 77. the HP-1088 version for RTE-&/VM.

e ‘

Coolokl IMITATIONS:

c

C IMAGE must be o monochome imoge. The LINE porometer must be between

C B and S11. If IMAGE or LINE is out of ronge. on error messoge is printed

c and no transfer tokes place.

c .

CrortSUBPROGRAMS CALLED:

c

C nome source lood  remarks

C

C  RANGE  %RANGE XRANGE logical function thot determines if its

c first parometer is within the last two parameters.,

C ICHAR  ==—mme —mo—ee intrinsic HP FORTRAN?? function that converts

c o character (1 byte) into an integer (2 bytes)

c

Ol R ITTEN BY:

c

C The code on which this subprogrom is bosed was written by

C METTIE D. FARULCOMN., July. 1983. This modification is by

C KEITH MILLER. June. 1984, :

C

CoomkREVISION HISTORY:

c

89



9645
8046
#0847
0048
9049
9850
8851
RB52
053
OS54
6855
pE56
BO57
BO58
8859
PB6E
oe61
Be62
BE63
Ba54
BO6S
0966
6e67
Be6s
Be69
BB7o
8871
Be72
pe73
Be74
875
pa7e
Be7?
6%7s
Gavs
G6aY
6581
BES2
6Ba3
BaS4
0ess
BESE
gac?
6088
6029
6e90

90

C
CroeiLOCAL VARIABLES:
c
INTEGER PIXELS(256)! 512 bytes. 1 pixel/byte. transferred to COMTAL
CHARACTER*1 CPIX(512)! overlays PIXELS
EQUIVALENCE (PIXELS.CPIX)
c
LOGICAL RANGE | function thot ascerticins if its first{ porometer
C I is between (inclusive) its last 2 porometers
INTEGER TERM ! the logicol unit for termincl output
INTEGER IMLO. IMHI ! the limits on COMTAL monochrome image numbers
INTEGER LNLO. LNHI ! the limits on COMTAL imoge line numbers
INTEGER INDEX ! loop index for stepping through the arroys.
C
Cwok INITIAL IZATIONS:
C
DATA TERM/ 1/
DATA MOt/ IMHIZ4A/
DATA LNLO/B/. LNHI/S11/
C
CooloxPROCESS ING
c
IF (.NOT.(RANGE ( IMAGE. IMLO, IMHI))) GOTO 8881 ! error return
IF (.NOT.(RANGE(LINE, LNLO,LNHI))) GOTO 8181 ! error return
C .
c Progromming note:
c The EXEC coll is exploined in detail in the
C HF Progrommer’s Reference Monual for RTE-6/VM.p.2-19ff. This
C ~tronsfer function for the COMTAL is discussed in the
£ COMTAL User’s Manual. Section 5.2.2.1. In the EXEC coll
C thot follows, the HP resident driver, DVR4l, is called os
c follows: the first porometer (1) signifies o reoad: the
c second poarometer is in two ports: 35B identifies the resident
C DVRAL driver. ond 1BBB identifies the line transfer operctiion
C of that driver: the third porameter (PIXELS) holds the dota to be
C transfered, ond the fourth porometer gives PIXELS® length in words
C (258): and the final porameter is o COMTAL command code for the transfer
CALL EXEC(!1, 36B+100R., PIXELS. 256. (IMAGE-1)%*2848 + LINE)
C
C transform the 512 8 bit values into 512 16 bit integers
C

DO 18882 INDEX = 1,512

INTSCINDEX) = ICHAR(CPIXCINDEX)) ! CPIX overloys PIXELS
1808 CONTINUE

RETURN



28891
B892
08893
pB94

8e9s.

0696
BE97
6e9e
6@99
8100
101
01082
8183
2104
8185

c

CHaokERROR RETURNS

C

c

C

6881
8003

8181
€103

8960
89a1

URITE (TERM. BBB3) IMAGE. IMLD. IMHI
FORMAT(’ IMAGE NUMBER.’. 13, * OUT OF RANGE:’. 212.°.7)
G0TO 8902

WRITE(TERM. §183) LINE, LNLD. LNHI A
FORMAT(® LINE WUMBER.’. 14, * OUT OF RANGE:*, 213, *.")
GOTO 8% -

WRITE(TERM, B89B1)

FORMAT(® RDILZ2 FRILS. NO TRANSFER.")
RETURN

END

9l



ERDILN T=02804 IS ON CREBPE2] USING 82018 BLKS R=pp@Q

0001
veB2
8883
oee4

8005

5212151
(1417)d
6008
6@gs
Be21p
Bo11
po12
8813
BB14
8815
Bo16
2]2Brd
oeig
619
0020
BB21
8022
Bp23
BB24
8825
6026
Bo2z?
0328
6e29
a630
BB31
8232z
6a33
80324
©B35
8a36
6937
gezs
6azg
pa4p
60641
Bo42
ae43
bo44
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CCCCCCCCCCCCLLLLLLLCCELLLLLLLLLLLCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLE
SUBROUTINE RDILNC(PIXELS. IMAGE. LINE)
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCPFrPPPPPPPPPPCPPCCCC

C
CoolokPARAMETER  DECLARATIONS:
c

INTEGER PIXELS(256) !

INTEGER  IMAGE !
INTEGER LINE I owhi
C ' !
(o
Coaoloxk INTRODUCTION::
C
C  This subroutine ReaDs o
C  pixels is moge un of B &
C  PIXELS arroy will be £1)
c
Coolokl ANGUAGE :
c

C FORTRAN 77, ihe HP-188R
C

Coolkl IMITATIONS ¢

C

IMAGE must be o monochome

c
C B ond 511,
C ond no tronsfer takes pl

In
CaclokSUBPROGRAMS CALLED:
c

c

If IMAGE or LINE

512 bules (pixsls) io be recd

COMTAL imzge number to be read from

which horizonic! line io be reod {rom:
lines numbsred from | (screen top) io 512,
n Imege LiNe from the COMTAL. The line of
it (B-255) grey scole inlensities. The
led to copacity by RDILN.

version {for RTE-E/VM.

imoge. The LINE porometer must be between
is out of ronge. on error message is printed

ace.

noame source load  remarks
C - —
€ RANGE  CRANGE %RANGE logical function that determines if jts
C first porameter is within the laost two parameters,
C
CrrolWRITTEN EY:
C ,
c The code an which this subprogran is bosed was Lritten hy
C KETTIE D. FRULCOM. July. 1883, This madification is by
C KEITH MILLER, June. 19g4,
C
CHoREVISION HISTORY:
c
Coaolorl OCAL VAR IABLES:
c



0045
B246

BG4? -

8848
vB49
vB58
8e51
BB52
8B53
6654
B8e55
8856
BoOS?
BBS8e
#8859
Bo6D
Bos6 !
Boe2
- @963
gos4
Bo6S
@66

Bas?y

Bo63
BB69
Bovre
8o71
gev2
6ov3
ger4
@evs
8a7e6
varye
Bore
8ovs
gaeo
eaet
gus2

BeE32

R
BUDW

@70:

]
Bzse
pos

GJats}e]
6839
vose

c

LOGICAL RANGE function that ascertoins if its first porometer

!

! is between (inclusive) its last 2 porameters
INTEGER TERM ! the logical unit for terminal output
INTEGER IMLO. IMHI ! the limits on COMTAL monochrome imoge numbers
INTEGER LNLO. LNHI ! the limits on COMTAL imoge line numbers

CHolokINITIAL IZATIONS:

c

c

DARTA TERM/1/
DATA IMLOs1/, IMHIZA,
DATA LNLO/B7. LNHI/S11/

CxokPROCESS ING

C

OO0 O0O00O0000000 00

c

IF (.NOT. (RANGE (IMAGE. IMLO. IMHI})) GOTO 8881 ! error return
IF (.NOT.(RANGE(LINE. LNLO.LNHI))) GOTO 8181 ! error return

Programming note:

The EXEC coll is explaoined in detail in the :

HP Progrommer’s Reference Monual for RTE-6/VM.p.2-19ff. This
troansfer function for the COMTAL is discussed in the

COMTAL User’s Monucol. Section 5.2.2.1. 1n the EXEC call

thot follows. the HP resident driver. DVR41. is called as

follows: the first porameter (1) signifies o reod: the

second porameter is in two ports: 36B identifies the resident
DVR41 driver, ond 1888 identifies the line transfer operation

of thot driver: the third parcameter (PIXELS) holds the datao to be
tronsfered., ond the fourth poromeler gives PIXELS® length in words
(256): ond the fincl parometer is a COMTAL commond code for the tronsfer
CALL EXEC(1. 36B+108B. PIXELS, 256, (IMAGE-1)%2848 + LINE)

RETURN :

CoolokERROR RETURNS

c
gaes!
8063

WRITE (TERM, €883 IMAGE. IMLO. IMHI
FORMATC(” IMAGE WUMBER.”. I3, ° QUT OF. RANGE:’, 212.°.7)
GOTO &e=aa

SRITEC(TERM, €103) LIME. LMNLO, LNHI

3 FORMATC(" LINE MUMBER.”. 14, © OUT OQF RANGE:*, 2132, *.”)

GOTQ eceg -

WRITEC(TERM, 8S&@1)

FORMAT(* RDILN FAILS. NO TRANSFER.*)
RETURN '

END
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&RDIPT T=208084 1S ON CREO821 USING @omi8 BLKS R=0800

886! CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

©wEo2 SUBROUTINE RDIPT(VALUE. IMAGE. XCOOR. YCOOR)

6963 04 90 o o o o o o o o o o o o o o o o oo o o o o o o o o o 0
oagd C ‘

G@oS CaockPARAMETER DECLARATIONS:

ggoe C

Baav INTEGER VALUE ! receives pixel wvolus, convertsd from byie
geeg C | to inteqer.

@oe9 INTEGER IMAGE ! COMTAL imoge number io be read from.

Ba10 INTEGER XCOOR. YCOOR! point where value is to be recd from.
grl1l €

8012 CookINTRODUCTION:

eai3 C

8614 € This subroutine ReaDs an Image PoinT from the COMTAL. The value
€o153 € of the pixel is oan B hit (8-255) grey scaole intensity. If the
Bglie C image number or coordinctes ore out of range. an

8817 € message is primrted and no tronsfer tokes place.

@a18 C ,

8819  Croorl ANGUAGE :

geze C

@g2t C  FORTRAN 77. the HP-1808 wversion for RTE-6/VM.

gazz C

8823 Coaokl IMITRATIONS:

es24 C

#8825 C  The IMAGE designoted

gazeé C must be o monochome image. The YCOOR parometer must be between ,
6827 C B ond 511. If IMAGE or YCOOR is out of ronge. on error messoge is printed
BB28 C and no transfer tokes place.

pe2S C

e@38 CroxxSUBPROGRAMS CALLED:

ag3t ¢

BB32 C  nome source lood = remarks

@33 C —--——-- -

6324 C RANGE &RANGE %RANGE logical function that determines if its
ge3s C first porometer is within the last two porometers.
G836 C  ICHAR  =~-==m =eeee HP FORTRAN?Y intrinsic function: converts o byte
6a37 C into its integer code.

ge3e C

8839 CHoelWRITTEN BY:

Bods C

8841 C  The code on which this subprogrom is boased wos written. by

6042 C  NETTIE D. FRULCON., July. 1883. This modification is by

0842 C  KEITH MILLER. June. 1984.

6844 C
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B245
vB46
vo47
@a4g
oE@49
Beso
BB51
052
gas53
@asd
Bass
p@se
7asy
pese
geoss
2]51e3d]
goet
pae2
BB63
poc4s
@ges
pose
poe?
BEcE
pBes
Z15rd Y
6671
parz
8ar3
pev4
pavs
pBve
aary
Glorgs
gars
Coso
pog!
pasz
A
pozd
pEss
gage
pag?
gose
pees
Booe

CuntREVISION HISTORY:

function that ascertains if its firsi porcmeter
is betuween (inclusive) its lost 2 porameters
the logical unit for terminal output

the limits on COMTAL monochrome imoge numbers
the limits on COMTAL imoge 1line numbers

INTEGER PIXELS(256) ! o buffer to recd o COMTAL line
CHARACTER*1 BYTES(512) ! overlay for PIXELS bwuffer

IF (.NOT. (RANGE (IMRGE., IMLO. IMHI))) GOTO 881 ! error‘réturn
IF (.NOT. (RANGE (YCOOR,LNLO.LNHI})) GOT0 8181 ! error return
IF (.NOT. (RANGE (XCOOR.LNLO,.LNHI})) GOTO 8281 | error return

Read the COMTAL line (horizontal) thot contains the point in guestion:

CALL EXEC(1. 36B+188B. PIXELS. 256. (IMAGE-1)%20848 + YCOOR)

VALUE = ICHAR(BYTES(XCOOR+1))! ICHAR is on intrinsic F77 function

I which converts o character into its

!' integer code.

! The "+1’ changes from pixels. which are
| #ed B~511 to the FORTRAN erray. 1-512

C
C
CHoxxlLOCAL VARIABLES:
Cc .
LOGICAL RANGE ]
c !
INTEGER TERM !
INTEGER IMLO., IMHI !
~ INTEGER LNLQO, LHHT !
EQUIVALENCE (PIXELS.BYTES)
c .
CoornINITIAL IZATIONS:
C
DATA TERM/1/
DATA IMLO/1/, IMHIZGZ
DRTA LNHLO/B~. LNHI/S1l/
C
CHoikPROCESS ING
c
C
c Prograomming note:
C The EXEC call below is to the DVR4! driver. ond
c is identical to the call mode in RDILN.
C See the RDILN documentation for the details.
C
C
C
C
(N convert the byte that is to be read:
C
C
C
C
C
RETURN
C

Cxoior ERROR RETURNS

C
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6091 _ 69€1

. 6892
6e93
6654
6e95
a6
a6Es?
BE9s
6639
6168
6101
b1@z
€103
p104
0185
@126

96

c

c

8063

8161
81€3

82e1
82€3

8963
8881

WRITE(TERM, ©86@3) IMAGE., IMLO. IMHI
FORMAT(’® IMARGE NUMBER.”. I3, * OUT OF RANGE:’. 212,°.%)
GOTO 8568

WRITE (TERM., 8183)YCOOR, LNLO. LKHI
FORMAT(” VY COORDINARTE.’, 14, * OUT OF RANGE:’., 214. *.”)
GOTO 8500

WRITE(TERM, 8283)XCO0R. LNLO, LNHI .
FORMAT(” ¥ COORDINATE.”, 14, * QUT OF RANGE:*., 2I4. °.”)
GOTO 896@

WRITE (TERM. 8981) »
FORMAT(” RDIPT FRILS. NO TRANSFER.”)
RETURN

END



&RDIRC T=cGB04 15 ON CRBO021 USING 88384 BLKS R=8888

@co!
pag2
0ea3
oga4d
Goes
goas
gea?r
513
prag
gaia
gait
6012
Bo13
@l
Go1s
Gaie
ul5re
@@13
ga1s
6G20
621
BE22
623
go24
Bozs
gg26
BE27
gazs
gazs
ge33
gasl
Gozz

6333

goad
GussS
Gizs
laicrd
vaU
@e3s
pnas
gaal
padaz
GG43
podd

ccceceecceeeeeeeeceeeeceececccecccececcccececcecccccccccceccccceccccecceeecee
SUBROUTINE RDIRC(OUTARA. XDIM., YDIM, IMAGE. UPLFX, UPLFY)

ccceceeececcecececeecceeeeacecccccccececcececcececccecccecccccccccceccccecceceeece
C .

CxorPARAMETER DECLARATIONS:

C
INTEGER XDIM. YDIM dimensions of the output array. OUTARA
INTEGER QUTRRA(XDIM, YDIM) ! the arroy to be filled
INTEGER IMAGE the number of the COMTAL imoge from

c which OUTARA is to be filled

INTEGER UPLFX. UPLFY the imoge coordinotes of the upper left

corner of the rectangle of pixels thot is
to be read into OUTARA.

2 JMTRODUCTION:

N

C
c
C
Cotoved
C
C
C The subroutine ReaD Image ReCtangle tronsfers pixel wvolues from o

C designated section of on image to on integer array. Note thot although
C pixel volues are genercally stored with 1 byte/pixel, RDIRC places eoch
C  numeric volue into o 2 byte integer in OUTARA.

C XDIM. YDIM. IMAGE. UPLFX. and UPLFY ore all checked for possible out

c of rarige errors before any transfer is ottempted.

C

c

c

C

A LANGUAGE

FORTRAN 77. the HP~1B80 version for RTE-6/VM.
Caexwl, IMITATIONS:

C .

C RDIRC does o grect deal of error checking before initicting the

C transfer. If the progrommer con verify that all colls to RDIRC

C will be legal, these checks could be commented out to improve

C mochine efficiency. Also. the call to the subroutine RDILN could
C - be replaced inline by the RDILN code (which is short).

C
Cor

nome source load remarks

RANGE SRANGE #RANGE logical function thot determines of its first

‘parameter is within the last two parometers

c

c

c

C RDILN &RDILN %RDILN tronsfers o line of bytes from o COMTAL imoge
C

c

C ICHAR  ——===m —mmee- HP FORTRAN?? intrinsic function: converis o
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6045
B@4E
]l

o8

GH4s
Bo50
6051
6652
GE53
Ge54
abs5s

oess

Q57
Bess
@59
GE6o
aest
Ba62
@ae3
op64
6065
8666
GaBe7
0e6s
pe6s
6o7e
8a7 1
por2
@e73
©0ev4
eev7s
0evs
8e7?
@e7e
gave
Guso
6e81
B8z
6723
Geicd
gess

- gEg6

98

ey
6888
©aes
6a%e

c hyte into its integer code.

c

CaootRITTEN BY:

€

c The code on which this subprogram is based was written by

C NETTIE D. FARULCON. July, 1983. This code wos written by

C KEITH MILLER. July, 1984,

c

CaoloiREVISION HISTORY:

c

C

Caotorl OCAL VARIABLES:

c
INTEGER IMROW. IMCOL ! o locotion in the imoge
INTEGER ARARDW. ARACOL | o location in OUTARA
INTEGER ICHAR 1 intrinsic byte to integer conwversion

C I function
LOGICAL RANGE | function that ascertoins if the first

C . | porometer is within the last two porometers,
INTEGER IMLO, IMHI | 1imits on COMTAL imuge numbers
INTEGER LNLO, LNHI ! 1imits on COMTAL pixel coordinctes ]
INTEGER . LNCHT | LNHI=LNLO+1, # of pixels ip an image 1line
INTEGER TERM I logical uwnit for terminal output
INTEGER 1BUF (256) | buffer to hold COMTAL horizontal line
CHARACTER*1 CBUF(512) | overlay for IBUF
EQUIVALENCE (IBUF, CBUF)

c

CoaorxINITIAL IZATIONS:

C
DATA  TERM/1/
DATA IM.O717., IMHIZ4/
DATA  LNLO~B/. LNH1/511/, LNCNT/S512/

C

CookrPROCESS ING

C
IF (.NOT. (RANGE ( IMAGE. IMLO, IMHI )))GOTO 8801 ! error return
IF (.MOT. (RANGE (XDIM. 1. LNCNT))IGOTO 8181 | error return
IF (.HOT. (RANGE (YDIM. 1. LNCNTY3)GOTO 8281 ! error return
IF ¢.NOT. (RANGE (UPLFX. LNLD,LMHI 33)GOTO 8381 | error return
IF (.HOT. (RANGE (UPLFY. LHLO.LMHI )))G0TO 8481 | error return
IF (,.NOT. (RANGE (UPLFX+XDIM=1,LNLO.LNHI 3))G0TD 8381 ! error return
IF (.NOT. (RANGE (UPLFY+YDIM-1,LHLO,LNHI 3))GOTO 8681 ! error return

c ' .

C we get to this point if the transfer is to take ploce

C
IMROW = UPLFY



6ol
8882
BG9s
8@94
@095
4] %)=1S
pagy
pees
Bo9s
61l
glel
pie2
@183
8164
G163
gics
giae
01cs
013
g110
@111
@112
B3
gi1d
8115
116
giiv
g11e
©119
B120
g1zl
p1z2
g123
0124
0125
gize
127
(izg
(129
G150
B1st

@132

@133
6134
@135
@136

DO 2660 ARAROW = 1, YDIM
CALL RDILNCIBUF., IMAGE. IMROLD
IMROW = IMROW + 1 ! increment for next pass thru 28008 loop

€.

» : I the next line initiolizes the column pointer:
IMCOL = UPLFX + 1 | the "+1" is necessory because COMTARL imoge

c | coordinctes range from @ to 511 and the

C !

FORTRAN crray indices ronge from 1 to 512.
DO 1800 ARACOL = 1, XDIM
OUTARA (ARAROW. ARACOL) = ICHAR(CBUF (IMCOLY)
IMCOL = IMCOL + 1
1868 CONTIMNUE
20668 CONTINUE

RETURHM 1 successful termination
C
CaxERROR RETURNS:
C .

£6¢1 WRITE(TERM, £003) IMAGE., IMLO. IMHI
gaE3 FORMAT(® IMAGE NUMBER.’. I3. * OUT OF RANGE:*., 214.7.7)
GOTO 89ea
L
§161 WRITECTERM. £183) XDIM, 1. LNCNT
8163 FORMAT(” X DIMENSION.’, 14, ° OUT OF RANGE:*.» 215.°.7)
GOTO 8980
c
8261 WRITE(TERM, 8283) YDIM. 1, LNCNT
8263 FORMAT(* Y DIMENSION.”. 14, * OUT OF RANGE:”. 215.”.7)
GOTO 896@
C :
6381 WRITE(TERM. £383) UPLFX, LNLO. LNHI
8303 FORMAT(’ X COORDINATE FOR CORNER.”.I14.” OUT OF RANGE:”.215.%.%)
GOTO 8960
c
g4c1 WRITE (TERM, £483) UPLFY. LNLO. LNHI
£463 FORMAT(’ Y COORDINATE FOR CORNER, . 14.’ OUT OF RANGE:’.215.%.7)

GOTO ©90a
c ‘ ,
g5¢1 WRITE(TERM. 8583) UPLFX. XDIM. LKLO. LNHI
a5e3 FORMAT(® % COORDINATE FOR THE CORRER RMD THE X DIMENSION “.

» OF THE ARRAY’./. * OVERFLOW IMRGE BOUNDARIES.”.
* % COORDINATE =", 14, ”X DIMENSION =", 14, /.

: * IMAGE COORDINATE LIMITS ARE *, 215, 7.7)
GOTO 850@a

o N —

C
0661 WRITE(TERM. B86@3) UPLFY. YDIM. LNLO. LNHI
6683 FORMAT(’ v COORDINATE FOR THE CORNER AND THE Y DIMENSION °.

99



G137 - 1 * OF THE RRRAY’.,~., * OVERFLOW IMAGE BOUNDRRIES.’.

B138 .2 * ¥ COORDINARTE =", 14, “X DIMENSION =, 14, /.
@139, 3 * IMARGE COORDINATE LIMITS RRE *. 215, ".%)
@140 GOTO 8502

e141 C

Bi14z 8928 WRITE(TERM., 8983)

1143 B89C3 FORMAT(’ RDIRC FAILS. NO TRANSFER TAKES PLARCE.*)
0144 RETURN o

8145 END

0148

Blav

100



8RDLUT T=08884 1S ON CREBBZ1 USING 99818 BLKS R=B0EBO

8801
0862
0083
8004
@oBs
o086
4]%)%0g

Boos

goBS
8919
a1l
gB12
08813
6014
BB15

8916

galy
Ba18
€g19
vGzoe
Bo21
gez2
0023
0824
0825
go26
po27
vozg
pa29

6839
gB31

8832
6833
GE34
ae3s
pose
goz?
pes8
goss
5ok
6841
g4z
€043
gad4d

CCCCCCCceCeeeoeeeeeeeeceeececeeececeecececccecccccccceccecececceccccceccccciiel
SUBROUTINE RDLUT(TABLE. LUTNUM)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeeeeceeCCceeeeeccccecccccecceeceeeee
c . .

CoxPARAMETER DECLARATIONS:
c .

INTEGER TABLE(256)! ine woluss of the specified COMTAL look-up
C | tgble are recd into this orray. The 8 eniry
C ! aoes into TABLE(1). . the 255 eniry goes
c ! into TRBLE(256).

INTEGER LUTNUM | the number of ithe COMTAL look-up icoble (called
c ! "sunciion memory” in the COMTAL lilercture).
C
Coolok INTRODUCTION
C
C  The subrouiing ReaD Look=-Up Table (LUT) recds ihe COMTAL mapping from
C the integers 8-255 intc the integer arraoy TABLE. This LUT con be used
C for grey level enhancements in the COMTAL. A similar_subrdu{ine
C colled RDPSU is used to reacd from o pseudocolor look-up table. This
C routine is only used for grey scale look-up tables.
c
Cxok ANGUAGE ¢
C
C FORTRAN 77. the HP-188@ version for RTE-6/VM.
o
Cootoel IMITATIONS
C .
C Although 8 bits are sufficient for the look up toble volues. full
C integers are used in TRBLE. This format is dictoted by the COMTAL
C conventions as given in section 5.2.3.1.
C ;
CroxSURPROGRAMS CALLED:
C
C  nume source load  remorks
P em—— —e———— —————— .
C RANGE  aRANGE %RANGE logical function which determines if its Ist
C porameter is within its 2nd ond 3rd inclusive,
c
CroalJRITTEN BY:
c
€ The code on which this subprogram is based was writien by
C HNETTIE D. FAULCOM. July. 1983. This subprogrom wos written by
C KEITH MILLER. July., 1884, wiith the support of o NASA-ASEE
C summer fellouwship. ’
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©a45
prde
oB47
0048
pE49
poso
Ba51
Bps2
pas3
8054
e@ss
BB56
Bos?
8B58
8059
po6s
Bos61
Bas62
Bo63
vocd
gass
@66
goge?y
paes
1312]3°
Bgva
pavi
aar2
oe73
gg74
6ars
Qave
gar?e
gare
§a7s
gosa
GEgt
geasz
@83
Load
£oas
GEes
jciche
pooe
BEss
@as9

102

C
CoookREVISION HISTORY:
C
C
CowookLOCAL VARIABLES:
c :
LOGICAL RANGE | logical function which determines if its lst
C ! poramater is within its 2nd ond 3rd inclusive.
INTEGER TERM ! logical unit for terminol output
INTEGER LUTLO.LUTHI ! limits for COMTAL function mamories
C
CoorkINITIAL IZATIONS:
C
DATA TERM/1/
DATA LUTLO 1/, LUTH1 4/
C
CoaoiokPROCESS ING
C .
IF (.MNOT, (RANGE (LUTNUM.LUTLO.LUTHI))) GOTO BAAL ! arrmr return
c .
C Progromming notes:
C The EXEC commond porameters ore discussed in the HP RTE-6/VM
C Programmer’s Reference Monual., 2-19ff. The COMTAL porometers
C ore discussed in section 3.2.3 of the COMTAL User’s Manual.
C
C The first parometer to EXEC ideniifies the EXEC command as
c o read commond. The second porometer identifies the resident
C HF driver (36B) and gives the code (208B) thut identifies this
C operation. o tronsfer to o COMTAL function memory (Look-Up Table).
L The third porometer gives the Look-Up Table values (TABLE).
c ond the fourth parometer gives the length of TABLE in words.
C The fifih porometer is o COMTAL code thot is described bit by
C kit in the User’s Monual. In short., bit 15 signifies write to
C COMTAL. hit 14 designotes funciion memory instecd of pseudocolor.
c hit 12 signifies stondord replocement., and bits B&9 identify the
C function memory io he used. (Bits are numbered 15 high. B low).
c
CALL EXZICH{ 1, 38B+26GR. TABLE. 256, ((LUTNUM-1)%256) )
RETURN
c
CooedERROR RETURE
C

6081 WRITE(TERM. 8803) LUTNUM. LUTLO. LUTHI

8003 'FORMAT(* THE FUNCTION MEMORY NUMBER.”.14.". 1S OUT OF RANGE:’.
1 214, *.%)

€900 WRITE(TERM. @9@1)



8031
B@S2

8301 FORMATC(’
END

RDLUT FAILS.

NO TRANSFER FROM COMTAL.”)
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SRDPSU T=088084 1S ON CREPB21 USING BBBIE ELKS R=BOOO

Boo 1
pes2
BoB3
bpa4
gBos
bavs
44171
goes
BEGEY
griio
go11
6012
BG13
8914
6a15
ga16
Ba17
Be18
6e19
ou29
3[7 3]
6022
po23
ac24
ae25
pei2e
8827
0628
BE29
6aze
6031
aez2
6033
6az

6G35

A

Tfexire
6638
GE29
Br49
GOl
a642
0043
0ma4

104

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLLL
SUBROUTINE RDPSUCTABLE)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDCC»
c

CrookPARAMETER DECLARATIONS:

c .
INTEGER TABLE(768) | the woluas of ihe specifisd COMTAL look-um
c ! teble are reod into this arroy. The RED teble
C ! iz in TABLE(1:256): the GREEN. in TABLE(257:512):
c I end the BLUE, in TABLE(513:768).
c
Coorok INTRODUCTION:
C
C  The subroutine ReaD the PSelidocolor table reods the 3 COMTAL moppings
C from 8-255 which comprise ihe pseudacolor idble. Noie that ihe volues
C  ore placed into TABLE in the order RED. GREEN, and BLUE.
c
Coworrl ANGUAGE :
c
C  FORTRAN 77. the HP-1880 wversion for RTE-E/VM.
C
Cootokl, IMITATIONS ¢
C

C ARlthough B bits are sufficient for the look-up table values., full
C  integers ore used in TABLE. This formot is dictoted by the COMTAL
conventions as given in section 5.2.3.1.
#kSUBPROGRAMS CALLED:
NONE.
#eRITTEN BY:
The code on which this subprogrom is based wes written by
NETTIE D. FAULCOM. July. 1983. This Ssubprogrom was written by

KEITH MILLER. July., 1984, wiih the support of o NASA-~ASEE
summer fellowship,

c

c

C

C

C

CHIREVISION HISTORY:
c

C ..

CooiokLOCAL VARIABLES: .
c
C

NONE.




0845
]
v847
pa4s
0849
pos5e
pos51
ges2
@es3
ogsdg
@zss
pose
Gas?
BEsse
B85S
poon
J5I3B
tgs2
gac3
gosd

goeS

pace
gas?
goes
gees
parve
8571
pere
Gar3
ge74
BGE?S

c

CoaorkINITIARL IZATIONS:

c

C NONE

c

CaokkPROCESS ING

c

C Programming notes:
C

C

c

c

c

c ¢ read command,
C

c

c

C

C

In bit in the User’s Monucl.
C

c

o

c

c pseudocolor toble,’
c

The EXEC commond porometers ore discussed in the HP RTE~6/VM
Frogrammer’s Reference Monucl., 2-19ff.
gre discussed in section 5.2.3 of the COMTAL User’s Manual.,

The COMTAL porcometers

The first porameter to EXEC identifies the EXEC command as

The second parameter identifies the. resident

HP driver (36B) ond gives the code (308B) that identifies this
operotion. o tronsfer from the COMTAL pseudocolor toble.

The third parometer gives the orroy that will hold the values.
and the fourih parometer gives the length of TABLE in words.

The fifth parometer is o COMTAL code thaot is described bit by
The DVR4l driver tokes core of all the
bits except 8&8 which identify the color to be tronsferred.

Note thot we moke three seporate colls to EXEC.
dif ferent section of TABLE with a different color of the COHTGL‘

CALL EXECC 1.
CALL EXECC 1.
CALL EXECC 1.
RETURN

END

36B+300B.
36B+360B.
36B+3808.

TABLE (1),
TABLE(257).,
TABLE(513).,

256,
256,
256,

1%256 )
B*258 )
2%256 )

Eoch call fills o

! red
! green
! blue
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gdo1
pe62
6093
vo64
@885
Beos
BGo?
8Gos
fajalc]
010
6011
ga12
ge13
paig
wE1s
gaie
pa17
geie
6619
6629
6821
gg22
Be23
ge24
Ba25
gaze
Boz7
0a28
gez9
Qeze
BE31
eaz2
€333
aa34
Ga3s
gaze6
pez?
EiE3e
Gazy
Go4a
8641
pa4z
BB43
peEs4
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CCCECCCCCCCCCCCCCCCCCECCLLLLLLLLLLLCCCLLLLECCLLLLCCLLLLLLLLLCLCLLLLLCE
SUBROUTINE RDTARB(TABLE. CNUMB. IMOGR)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

C .

CrolokPARAMETER DECLARATIONS:

c
INTEGER TABLEC16) ! holds the imdge/greophics table from COMTAL.
INTEGER CHUMB I COMTAL imoge or groph number.
INTEGER  IMOGR I "IMage Or GRophics". B-Image. 1-Graphics.
C .
Coolox INTRODUCTION::
C _
€ This subroutine ReaDs the TABle associoted with the image or grophicts
C memory plone identified by CNUMB (the COMTAL imoge or grophics number) .
C ond IMOGR (which is either o 8. indicating on imoge. or 1. indicat ing
C o grophics plone. The 16 word., 32 byte table goes into TABLE.
C
Coorokl ANGUAGE ¢
e .
C FORTRAN 77. the HP~1B09 version for RTE-6/VM.
c
Cooloid IMITATIONS :
c
C IMOGR must be either @ @ or a 1. ond CNUMB must be between | and 9

c inclusive. If either number is out of range. no tronsfer tokes ploce.
C

CoorkSUBPROGRAMS CALLED:

£

C nome source load remorks

. - .

C RANGE  &RANGE Z%RANGE logica! function thot determines if its

C first parometer is within the last two parameters,
C BTEST HP FORTRAN?? instrinsic function that tokes an
C integer argument ond returns .TRUE. or .FALSE.
C dcecording to the bit selected by its second

c argument: bit = B, FALSE returned.

c

CooodRITTEN BY:

c

C The code on uwhich this subprogram is hosed was written by

C NETTIE D. FAULCON. July, 1983. This modification is by

€ KEITH MILLER, June. 1984, ‘

€

CaoREVISION HISTORY:



0845
0646
oB4?7
vo4s8
BB49
0850
851
Basz
BG653
BES4
Bass
gase
pas?
0858
vas9
6o6o
BeG1
Bpe2
BB63
poc4a
paes
BGe6
(4]21y4
bees
4153
pove
a7
gar2
bar3
oar4
BovS
gars
gavy
6ave
gars
apgs
gEs1
gasz
aEs3
EaB4
pEss
Bage
pes?
0658
afatae]
ye9e

C
C
CxorkLOCAL VARIABLES:
c .
LOGICAL RANGE ! function thot ascertoins if its first porometer
C ! is between (inclusive) its last 2 porometers
LOGICAL BTEST ! is o certain bit on or off. '
INTEGER TERM ! the logical unit for terminal output
INTEGER DGLO, DGHI ! the limits on single DiGit imoge/graphics numbers
INTEGER BTLO. BTHI ! the limits on COMTAL graphics values
c ! XCOOR: bits numbered B-15. right to left.
c
CorkINITIAL IZATIONS:
C
DATA TERM/L/
DATA DGLO/1/, DGH1/S/
DATA BTLO/B-s. BTHI/1/
C ’ :
CookxPROCESS ING )
C : :
IF (.NOT. (RANGE (CNUMB,DGLO.DGHI))) GOTO 8881 ! error return
IF (.NOT. (RANGE (IMOGR.BTLO.BTHI))Y GOTO 8181 ! error return
C - :
C Programming note: .
c The EXEC call below is to the DVR4] driver.
cC The first orgument., "1", identifies the operation as o reod.
C The second argument hos two parts: "36B" identifies the DVR41 driwver,
c ond "58BB" selects ¢ tronsfer code = 3 opercation of that driver.
C The third argument. "TRBLE", is the buffer thot will hold the 16T
C ("ImogesGrophics Table") information after the EXEC is completed:
C the fourth argument. "16". gives the length of TABLE in words.
c The fincl parometer is o code to the COMTAL which identifies the
C mode of the tronsfer ("7%4096"), mode 7: selescts either image or
C graphics ("IMOGR*128"); ond gives the number of the imoges/grophics
C memory plane ("CNUMB-1"), :
c
CALL EXEC(1,36B--580B. TABLE. 16. 7%4096 + IMOGR*128 + CNUMB-1)
RETURN :
c
CootokERROR  RETURN
C .

8801 WURITE(TERM. 60083) CNUMB. DGLO, DGHI

80@3 FORMAT(® COMTAL NUMBER.’. 13. * OUT OF RANGE:*. 212.%.°)
GOTO 8908

C

8181 WRITE(TERM. B8103) IMOGR. BTLO. BTHI
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6891 8183 FORMAT(” IMAGE/GRAPHICS ARGUMENT MUST BE 8 OR 1. NOT ‘.14.7.,%)
8092 GOTO esga

ees3 C

B0S4 89088 WRITE(TERM. B8981)

8085 8981 FORMAT(* RDTAB FAILS. NO TRANSFER. *)

6096 RETURN

bag? END
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8901
8082
@863
6ee4
@BBs
Boo6
9887
alajas)
28083
Bpo1o
811
@g1e
Bo13
bo14
8015
BB1E
8917
Bo18
8o19

0620

pB21
Ba22
pa23
6Gz4
gazs
8026
B27
pB2E
0o23
6030
pa31
va32
G332
a@34
@E39
vB36
ga37?
Ba3s
O3S
Bo40
oe4d1
Bo4a2
Ba43

5B44

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLbLLLLCIlllllll'lfffv

SUBROUTINE RDTAR(XCOOR. YCOOR)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

CrokPARAMETER DECLARATIONS:

- INTEGER XCOOR | X coordincie of the COMTAL targei locstion.
INTEGER YCOOR 1 Y coordincie of ihe COMTAL taorget locoiion.

g**xINTRODUCTIDN:

g This subroutine RecDs the TARget (cursor) locction from ihe COMTAL. .

E***LQNGUQGE:

E FORTRAN 77. the HP-1888 version for RTE-6/VM.

E***LIMITQTIUNS: NONE |

Emsuspadsknms CALLED: NONE

e .

CHooklRITTEN BY:

c
C The code on which this subprogrom is bosed wos written by
€  NETTIE D. FAULCON. July. 1983. This modification is by
C KEITH MILLER. June. 1984. .
c .
CaookREVISION HISTORY:
c
c
Coorxvl OCAL VARIABLES:
c .
INTEGER IBUF(2) ! the huifer to hold the COMTAL doic tronsfer
C .
Coasok INITIAL IZATIONS: NONE
C
CoistPROCESS ING
C
C Progrumming note:
C The EXEC call is exploined in detail in the
c HP Programmer’s Reference Manual for RTE-6/VM.p.2-19ff. This
C transfer function for the COMTAL is discussed in the
C COMTAL User’s Monual, Section 5.2.4. In the EXEC coll
[ that follows. the HP resident driver. DVR41. is colled os
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8845

Bad6
8247
0048
BB49
aesSe
6051
Buse
B@33
@54
@e3s5
0656
aBs57

110

o000 0

follows: the first porameter (1) signifies o read: the

second porometer is in two parts: 36B identifies the resident

DVR4} driver., and 4888 identifies the torget tronsfer operation

of thot driver: the third poraometer (IBUF) will hold the COMTAL dota
to be tronsfered. ond the fourth poarameter gives the lengih in words

(2): the final parometer is o COMTAL command code for the transfer.,’
(0P0B0R) |

CALL EXEC(1. 36B+4Q8B. IBUF., 2. 604@8B)
XCOOR = IBUF(1)

YCOOR = 1BUF(2)

RETURN

END

w
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afa]uB)
BoB2
Boo3
604
©@eas
@ao386
Bao?
gags
Baes
aa1e
BBl
0a12
6o13

G614

615
pole
a1y
GE18
age1s
6826
5921
po22
Bo23
©az4
ue2s5
6626
ca27
paz2g
ge2s
aeso
Bp31
GE32
BE33
ga34
6a3s
ga36
GE3?

T
Ral

gazs
Gt46
aadl
Eo42
Gad43
gadq

CCCCCCCCCCCCCCCCCCCCCCCCLCCLLLLLLLLLLLLLLLLLLLLLLLLILlllllll'lllLllll'

SUBROUTINE SETV(IMAGE) :
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
c :
CoaciokPARAMETER DECLARATIONS:

c :
INTEGER IMAGE ! ths COMTAL image number {0 be assigned to the

C ~ 1 wideo camers: 5 is ircditions!

c | ,

Coaook INTRODUCTION

c

C The subroviine "SET Video" esiablishes ihe image number thoi is io be
c associcted with the video camera., and disploys the comera input.
C .

CoolokL ANGUAGE =

C

C FORTRAN 77. -the HP-1BB@ wersion for RTE-6/VM.
C :

Cooiokl IMITATIONS

C

SETV should only be called once during o COMTAL sescion. If the
camera is clready set to IMAGE and SETV is colled. the COMTAL
freezes. Manually reset the COMTAL with the SHIFT~ to release any
previous SETV commond.

Note that IMAGE should not be an image mumber used for COMTAL memory.
For programming convenience. we insist on o single digit. 5 is

traditional in this lab. but 5-9 will do.

#kkSUBFROGRAMS CALLED:

——— o o o - —— — - - - o

CHMMND  &CMMND  %CMMND sends character strings to the COMTAL where

they ore much 1ike COMTAL keyboord commands.
DIGIT  &DIGIT %DIGIT characterx! function that returns ‘g’ -9’
- weecording to integer input 8-9,
RANGE SRANGE  ZRANGE logical function which determines if its lst
argument is within the 2nd ond 3rd. inclusive.

AokRITTEN BY:

The code on which this subprogrom is bhased was written by :

C
C
C
C
C
C
C
C
c
C
C
C name source load remarks
c
C
C
C
C
C
C
c
C
C
C
C  NETTIE D. FAULCON., July. 1983. This subprogram wes writien by
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8e4s
0646
0047
0048
©va49
BB50
8es1
©as2
Bas3
6es54
gass
pose
gaosy
Base
8a@s9
412117
Gosl
2l
pGs3
Bo64
Boss
12]a11)
goe?
gt
8as3
@are
Gari
aarz
@ge73
aav4
Gevs
gore
377

gore

[ay]
)
4
(Lal

(82 IO

0D €Y 0 70
G2 B S s Q)
L3P — (D

(s3]
-
[u]

£l54

gaas

GERs.

eus?
Jatelc)
Ba29
L)
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KEITH MILLER. July. 1984, with'the sbpport of o NASA-ASEE
summer fellowship.

c
C
C
CHokREVISION HISTORY:
C
Cx

C
ook OCAL VARIABLES:”
C .
v LOGICAL RANGE I function which determines if its ist argument
c . ! is within the 2nd & 3rd orgumenis. inclusive.
CHARACTER*1  DIGIT b function thot returns *8°-°9” according
c ! to integer input B8-S,
INTEGER IBUF(128) ! holds COMTAL Keyboard command stirings for
c ! use with CMMND.
CHARACTER#255 CBUF ! overloys IBUF.
EQUIVALENCE (IBUF.CBUF)>
INTEGER VDLO.VDHI | the limits on video imoge number: one digit.
C ! but not o % reserved for imoge memoru.
INTEGER TERM ! logical unit number for terminal input
C .
Gk INITIAL IZATIONS:
C
DATA VDLO/S7. VDH1/S/
DATA TERM 1/
c
C***PRUCESS!NG:
c
IF (.NOT. (RANGE ( IMAGE. VDLO.VDHIY)) GOTO 8681 ! error return
C ,
c
c the following COMTAL commond is exponded to:
C Set Video image #I1: Disploy Image ]
C where %] is the digit equal to IMAGE.
C This command will hang up the COMTAL if the comera is tlreody
¥ set to IMAGE. However. we cun’t do o RELEASE just to be sure.
C because if the comera is NOT set to IMAGE. then o RELEASE also
c hangs up!  (cotech-22.) If the mode 7 IGP table transfer is
c incorporated into DVR41l. perhops the table con be inguired
C airouvt SET or not SET. However. the COMTAL Users Manuel is not
C clear on thot molier.
C
CBUF = "S V "//DIGITCIMAGEY 7/” €D 1 *//DIGITCIMAGE)
CALL CMMNDCIBUF.12)
RETURN
c

ConlokERROR RETURNS



aest
v@92
B8@93
80394
8695
pese
oesy
BEss
B@9s
G1oa

c

c

c

80081 WRITE (TERM.B8083) IMAGE. VDLO. VDHI

8883 FORMAT(* YOUR IMAGE ARGUMENT.’, 14.°. 1S OUT OF RANGE:’, 214)

WRITE (TERM. 8991) .

89681 FORMATC(’

RETURN
END

SETV FAILS.

NOQ ACTION TAKEN.?®)
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6001
- BBz
gee3
jajajers
GGeos
gags
paar
Laoce
paes
Bo1o
Beil
pald
Br13
po14
gels
gaie
go1lv
©018
019
po26
212)C8)
pazz
8023
wp24
8625
BB26
ea27
BEo2e
@B2s
pa3o
pa3!
pB3a2
G033
Gas4a
pr3s
aGaae
GozY
gose
Be3°
Ba4a
@udal
Boaz
ae43
Godd

114

CCCCCCCCCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC,
SUBROUTINE SPLIT(BYTELl. BYTE2., INBYTE)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

Coi PARAMETER DECLARATIONS:

c
INTEGER BYTE! ! on ouiput. this integer holds the left (high order)
C | byte of INBYTE in its right (ou order) buls.
INTEGER BYTEZ ! on ouipui, this inieger holds ithe right (low order)
c | byte of INBYTE in its right (low crder) byte.
INTEGER INBYTE ! the input integer whose itwo bytes are to be SPLIT.

wiok INTRODUCTION:

C

c

c

€ The subroutine SPLIT tokes eoch of the two bytes of INBYTE and

C interprets eoch byie os o seporcote integer. The two resulting
C  nunbers are cscigned to BYTED (uwhich gets the high order byte of
C INEYTE) ond to BYTE2 (uwhich gets the low order byte).
C

c

>

c

c

»

s ANGUAGE ¢
FORTRAN 77. the HP-1888 version for RTE-6/VM.
sororl IMITATIONS:
c
C None.
C
C

s#ororSUBPROGRAMS CALLED:
C

c None.

C

CoalRITTEN BY:
The code on which ihis subprogrom is hased wos written by
NETTIE D. FAULCON, July., 1983. This subprogrom was uritten by
</E1TH MILLER, July. 1884, with the support of o NASA-ASEE
summar fellowship.

c
C
C
c
c
c
Coat REVISION HISTORY:
c
c
»

skl OCAL VARIABLES:

INTEGER IHOLD | an INTEGER interpretotion of bits



8045
6a46
0847
GG4s
Q@49
Baso
Bes1
aasa
ge53
ops4
BB55
6856
6as?
6ess
ees9
al515Y4]

CHARACTER CHOLD(2) ! o CHARACTER interpretation of bits

INTEGER IMERGE ! on INTEGER interpretotion of biis
CHARACTER CSPLIT(2)! o CHARACTER interpretation of bits

EQUIVALENGE (IHOLD. CHOLD). (IMERGE. CSPLIT)

IMERGE = INBYTE

IHOLD = @ ! zero out high order bits
CHOLD(2) = CSPLIT(1D

BYTE1l = IHOLD

CHOLD(2) = CSPLIT(2)

BYTEZ2 = IHOLD

RETURN
END



4EPRED T=00B04 1S ON CREG021 USING 80004 BLKS R=622R

peo1
l882
6603
aau4
6e0s
ajaal3
0eg?
6eos
6o089
6@16
Ge11
ga12
8813
614
6315
pa16
6o17
aen 18
6e19
0029
6621
@22
8823
Be24
6025
6026
BezZ?
@28
ga29
6039
6a31
aas2
633
GG34
GE325
G6a36
6a37

GOz

LlL. Nt

e

Sl

A
a4

BG42
Ba43
te44
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o0 oo o o o ] o o o 0 01 {0 b 1 1 o003 1 1 D103 0 01 300 1 1 610 1 1 BB B L L T B L LT I
~ SUBROUTINE SPRED(IMAGE) v »

o oo o % o % oo oo o o % oo 1 o o s o B Y 4 X X % Y 3 X 0 4 1 Y X X X L 1 3 S X B B

'C .

CookkPARAMETER DECLARATIONS:

C

INTEGER IMAGE | ihe number of ihe COMTAL imcos io be conircsi omresd

o0

mm*IN"RUDUCTION

The subroutine SPREeD tokes as input ond ouiput o COMTAL image.
The subroutine requ‘re, tuwo passes through the imoge. 0On the

st pass. SPRED determines the high and lou pixel volues in
the imoge. On the second pass. SPRED replaces each pixel value
X with (X-lowest) * (255/(highest-lowest)). If the lowest and
highest volue ore identical, no pixels are replaced ond no mes sage
is printed. If the louest Value is @ ond the highest 255, no
pixels are replace ond nt message is printed.

Cortok ANGUAGE
FORTRAN 77. the HP-180@ version for RTE~6/VM.

skl IMITAT IONS :

The present implementation reads from the COMTAL imoge twice. This
could be speeded up by ploacing the pixel values into o virtual orroy
during the first pass. Also, the decision not to chonge o uniform

grey image ot oll is orbitrary {(hui defensible...how do you stretch
o constant value?).

"oerSURPROGRAMS CALLED:

neme source loud remorks

—— o - - - T

RDILZ2 GRDILZ  4RDIL2 reacds o horizontcl line of pixels from the
COMTAL. ond ploces the volues in INTEGER orray.

(_)(")(')(_)(')OODDDO(‘)ODOOO(‘!(—)O“Of‘)(’)'(’)'(‘)‘f’)‘(‘)ﬁ‘(‘)

WRILZ GWRILZ  XURIL2 writes o horizontol line of pixels from an
C integor arrcy o o COMTAL imoge.
C HILQ GHILD  #HILO posses ‘hrough o COMTAL imuge ond returns the
C highest oand lowest pixel value found.
C IFIX FORTRAN IV intrinsic function: tonverts from
C real to integer.
C FLOAT - FORTRAN 1Y intrinsic function: converts from



C integer to reol.
c

CxkRITTEN BY:

c
C The code on which this subprogrom is bosed wos written by
C NETTIE D. FAULCON. July. 1983. This subprogram wos written by
L Keith Miller. July, 1884, with the <upport of o NASAR-ASEE
C summer fellowship.
c
CaolkREVISION HISTORY:
c
C
Caokx OCAL. VAR IABLES:
C
INTEGER IBUF(S512} | holds pixel wvolues recd/written to/from COMTAL
INTEGER HIGH. LOW ! high and low pixel values in the IMAGE
INTEGER PXHI. PXLO ! 1imits of pixel wvalues.
INTEGER LNLO. LNHI ! limits on COMTAL 1ine numbers
INTEGER ROW. COL ! indices for COMTAL imoges and the crroys.
INTEGER TERM i logical unit for terminal output
REAL FARCTOR | the scaling factor for doing the controsi spreod
C :
Coook INITIALIZATIONS::
C
DATA PXLO/B/. PXHI/255/
DATA LNLO @/, LNHI/S11/
DATA TERM/1/
C
CrooPROCESS ING
c
CALL HILOCHIGH, LOW. IMAGE) ! get highest and louwest pixel wvalues
c I in the image
C

IF (HIGH .LE. LOW) GOTO 9992 | no processing required
WRITECTERM. 3581) HIGH. LOW
501 FORMAT(® SPRED DIAGHOSTIC. HIGH AND LOW ARE °. 214, ‘.
IF CCHIGH LEQ. PXHIY .AND. (LOW .EQ. PXLOY) GOTO 9999 | no processing

c
FRCTOR = 235.0 ~ FLOAT(HIGH-LOW
c .
C During lhe sccond poass, replace each pixel in the image with o
C new pixel thai has been spread lineorly occording to HIGH and LOW
C .

DO 4808 ROU = 1,512
CALL RDILZCIBUF. IMAGE,ROU)
DO I0GZ COL = 1.512
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8691 IBUF(COL)Y = IFIX(?LURT(IBUF(CGL)-LUU) % FACTOR)
B@g2 3806 CONTINUE -

8093 CALL WRIL2C(IMAGE.ROW. IBUF)
8094 4008 CONTINUE

BE95 C

pase C

@gs? 9998 RETURN

auog END
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8SUBI2 T=00884 1S ON CRBEB21 USING BBE24 BLKS R=0800

8881 CCCCCCCCCCCCCCCCCCCCCCCCCCreeeeeeeeeeeecceececceeeeeeeeceerecececeeeeeee
2062 SUBROGUTINE SuBI2(C. A. B )

S0 o o o o o o o o o o o o o o o o o o o o o o o o o o o o 0 4 o o
gog4 C

0BoS CaPARAMETER DECLARATIONS:

aggs C '

acer INTEGER C ! the COMTAL imoge into which the difference beiwsen
goee C ! imzge R ond imzge B is plocéed by SUBIZ2 (C =R - B)
6ogs INTEGER A. B ! ihe imuges whose difference is icken

gata C

Be11  CooxINTRODUCTION:

epi2 C

6813 C The subroutine "SUBtroct Imoges #2" tokes o pixel by pixel difference
pg14 C of imoges R ond B and ploces the resulting ifsoge into image C.

pals C The truecolor image € is used in the processing of SUBIZ2., and will
o166 C be left as the combination of C, A, and B for red. green. and blue
6ely respectively. .

818 C " :
B819 C Unlike SUBIM. which coes no scaling or offsetting, SUBIZ offsets the
8026 C  result of the subtroction by cdding 128 to ecch pixel difference.

8221 C Thus, o 128 pixel volue in image C aofter the cuall mecns that

gazz C the true wolue of the difference was 8. This offset can be handy when
023 € many of the vaolues of the difference are less thon 8. After the offset
pazd4 C is odded. cny pixel volues less than B are sét to O.

eazs C

Gaze  Coaowd ANGUAGE :

gozvr C '

@28 C  FORTRAM 77, the HP-1888 wversion for RTE-6/VM.

Bg2g C

ga3a  Croedl IMITATIONG:

gasl C

G332 € The truecclor 8 imoge is destroyed during this operation., C is

G033 € obviously destroyed. Tihis subroutine is cccomplished using COMTAL
Gic4 € commonds thot exploil the pipeline processors. Because of this, the
GGis C  processing steps ore obscure. For example., there is no motivation »
§J26 C  outside ithe COMTAL instructions for moking the combinotion of C., A, ond B
gazr C o color imcge, Readers should e aware of these ohscurities before trying
gnzs € to undersicond the code.

gazs C -

gaatd C If any offset difference is less ithan O. the pixel volue is set to 0.
ged1 € . '

g4z C If ony imaoge number is out of range. on error message is printed ond
6h43 C no further processing tokes place.

Badd C

This subroutine cssumes that 0 is not o legal imoge for the COMTAL

119



8845
8046
a4y
6a48
@r4a9
Gase
oest
Bes2
6353
0o54
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Base
Bes?
8as58
8859
1414157
Be6!
ooe2
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8064
Bo6eS

oees
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@et
goes
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aeri
6ar2
vars
aar4
EE7S
Bere
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G
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€ configuration.
c
CrookSUBPROGRAMS CALLED:

name source load remorks

CMMND  eCMMND  %CMMND Sends o commond to the COMTAL as if the
commond were sent to the Keyhoord »
RANGE  &RRNGE %RANGE logicol function that determines if the st

parometer is within the ronge of the 2nd & 3rd.
DIGIT  &DlIGIT &DIGIT chorocteril function thot returns "0°-"9°
according to integer input @-9,

OO0 00O0O00 00

CoaolokRITTEN BY:

c

C KEITH MILLER., July. 1984, wiih the support of o NASA-ASEE
C summer fellowship.

C
CxolokREVISION HISTORY:
c
c
Craoei L OCAL VARIPBLES:
c
INTEGER IBUF(128) | o buffer for possing commands to COMTAL
CHARACTER=:255 CBUF ! character overlay for IBUF
EQUIVALENCE (1BUF.CBUF)
c .
LOGICAL RAKNGE ! function thot determines if lst parometer
C |l is within 2nd ond 3rd porometer
c
INTEGER IMLO. IMHI ! limits on COMTAL imoge numbers
INTEGER TERM
CHARACTER1 DIGIT ! returns o single digit choraocter °0°
c I Yo "8" for integer input 0-9,
C
Come INITIALIZATIONS:
c
DATA IMLO/ L/, IMHIZGY
DATA TERM/ 1/
C
CxoiotPROCESS ING
C .
CIF (. NOT. (RANGE (A, IMLO. IMHID )} GOTO €881 ! error return
IF (.NOT.(RANGE(B.IMLO.,IMHI})) GOTO 81@1 ! error return
IF (.NOT.(RANGE(C, IMLO, IMHI})) GOTO €281 ! error return
C .



216N
vBs2
nas3
gos4
8Os
BB96
2151
©e9s
BG99
B1co
0181
ple2z
0183
©lg4d
@a1es
Bplos
p1ey
gips
vigs
6116
g111
Gil1z
B113
piid
Bl1s
B116
B117
Bl1s
p1is
0120
p121
@122
B123
fgizd
8125
G1ze
@12v
@128
@iz

ST
PN

£13

G132
0133
g134
@135
p136

c The following choracier string sends a series of Keyboord
c commonds to the COMTAL. In the comments below. each commond
c is explained. The notation %X where X is either R, B, or C
C stands for the single choracter that corresponds to the single
C digit number ossocitted with the porometer X,
C In this nototion. letters in cops were entered into CBUF., ond
C lower cose letters cre the full commands filled in by the COMTAL
C NOTE: this code assumes that the digit B is NOT o legal value for
C the parameters A, B, ond C.
C The %" separates COMTAL commands.
C
CBUF =
1 "UN 18 s/
c UNossign Imoge 8 ! just in case 8 is already assigned,
2 ‘'AS T 8 *//DIGITCCY /" */7/7DIGITC(RYZ7" *//DIGIT(BY//" $° 7/
c ASsign Truecolor imoge B red #C green #A blue #B
3 ‘'Dlegs v
C Display Image B
4 ’'SECOMG~-B &'/ _ ‘
c SEL COMbine <Green - Blue> | +128 offset and nu scoling is the
c ! default, '
S ’R COM g7
c Rdd COMbine
& 1 *//DIGIT(CYs7" DR $*7/
C Image #C = Disployed Imoge Red ! Red is arbitrary. since difference
o ! of imoges is monochome
7 "D 1 "//BIGIT(CY 7" &2/
c Display Image #C
8 "sucam
c SUhtroct COMaine.
CALL CMMNDC(IBUF. 74)
RETURN
c
CHoiERROR RETURMNS
c

gae1l WURITE(TERM. €023 A '
2@@3 FORMAT!(Y THE 2MD IMAGE PARAMETER.”. I3, . 1S OUT OF RANGE.®)
GOTO &9&h '

C
gial WRITE(TERM, 8183 ©
163 FORMATL" THE 3RD INMAGE PARAMETER.". 13. ., IS OUT OF RANGE.”)
GOTO &oan
C

8261 WRITE(TERM. 8283) C
82083 FORMAT(® THE 1ST IMAGE PARAMETER.”. 13, “, IS OUT OF RANGE.")
GOTO 896&
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137 C

9138 8907 WRITE(TERM. 8501) . |

@135 8381 FORMAT(" SUBI2 RETURNS WITHOUT FURTHER PROCESSING.*)
B14e "RETURN

6141 END

B142

122



8SUSIM T=08884 IS ON CREBOZ21 USING BOG804 BLKS R=88066

genl CCCCCCCCCCCCCCCCCCCCCDCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLC
B2 SUBROUTINE SUBIM(C. A. B)

0863 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC"
poB4 C

BBOS  CaorkPARAMETER DECLARATIONS:

paos C

eeor INTEGER C ! ithe COMTAL image into which the difference beiusen
Boe8 C ! imege A and image B iz pleced by SUBIM (C = A/ - B)
BE69 INTEGER A. B ! the imuges whose difference is taken(C = A-B)
oBlo C \
B011 CoolkINTRODUCTION:

8g12 C

Be13 C The subroutine "SUBtract IMages" tokes o pixel by pixel difference
86814 C of imoges A ond B and ploces the resulting imoge into imoge C.

6615 C The truecolor image 8 is used in the processing of SUBIM. ond will
6016 C be left os the combination of C. A, and B for red. greon, omg wius
0917 respectively. ' ‘

golg C

B@19  Croick ANGUAGE :

6oz C

BB21 C FORTRAN 77. the HP-1808 version for RTE-6/VM.

@22 ¢ ' . f

gEz3  Caokd IMITATIONS :

ge24 C .

6825 C  The truecolor 8 imoge is destroyed during this operation. C is
G226 C  obviously destroyed. Tihis subroutine is cccompl ished using COMTAL
G827 C  commands ithat exploit the pipeline processors. Because of this, the
o828 C processing sieps are obscure. For example. there is no motivation
@329 C - outside the COMTAL instructions for meking the combinction of C. A, and B
Go38 C o color imuge. Readers should be duare of these obscurities before trying
631 C  to undersicnd the code. :

gasz ¢

G833 € The 3 imoges C. A, ond B must be distinet,

gE3s C .

GE35 € Ii any difference is less thon 0. the pixel value is set to B.

0@ze C _

G&37 C  SUBIM does no scaling or offsettiing. SUBIZ does an cutomotic

5838 L scole ond afiest,

aG3s ¢

go4ao C If ony imoge number is out of range. on error message is printed and
ggd41 C  no -further processing tokes place.

8842 C  This subroutine assumes that O is not o legol imoge for the COMTAL
Be43 ¢ configuration. :

Ba4d C
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8045
8846
0o4?
0a48
@e49
B850
gas1
eas2
053
8854
Be55
poase
£as?
pasa
859
2068
goet
pac2
Bge3
6o64
Baes
(2174
goe?
gess
4151%°]
Bavo
8a71
6872
BB73
Bo74
oars
BeE?G
gare
aers
GZ79
6930
HaED
Gasz
655;

[t =

vaog
Boce
Bas?
Goes
©5s9

6E96
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CxokSUBPROGRAMS CALLED:
name source loaod remarks

CHMMND &CMMND  ZCMMND Sends o command to the COMTAL as if the

command were sent to the Keyboard
RANGE ~ &RANGE %RANGE logical function that -determines if the ist

C

c

C porameter is within the ronge of the 2nd & 3rd.
C DIGIT &DIGIT #DIGIT characterkl function that returns "9°-°9°
C
c
C

according to integer input 9-9,

wkWRITTEN BY:
c

C  KEITH MILLER. July. 1984. with the support of o NASA-ASEE
C summer fellouship.

C
CoorkREVISION HISTORY:
C
CxoirL OCAL VAR IAELES:
c
INTEGER IBUF(128) ! o buffer for passing commonds to COMTAL
CHARACTER*255 CBUF ! character overloy for IBUF
EQUIVALENCE (IBUF.CBUF)
C
LOGICAL RANGE ! function thot determines if ist porometer
C ! is within 2nd ond 3rd parometer
c
INTEGER IMLO. IMHI ! limits on COMTAL image numbers
INTEGER TERM :
CHARACTER*1  DIGIT ! returns o single digit character *8*
C ! to "8’ for integer input -9,
c
Com INITIAL IZATIONS::
C
DATA IMLO/1r. IMHIZ4,
DATA TERM/ 17
c
CoaokPROCESS ING
c
IF C.NOT. (RANGE (A, IMLO. IMHI))) GOTO 888! ! error return
IF . HOT. (RBNGE(B..IMLO, IMHIYYY GOTO 8181 ! error return
IF (.NOT. (RANGE(C. IMLO. IMHI))) GOTO 8221 ! error return
C
C The following charocter string sends o series of Keyboard
C commands to the COMTAL. In the comments below. ecch command
C is explained. The notation #X where ¥ is either A, B, or C
C

stonds for the single choracter that corresponds to the single



8831
pes2
ae93
BEsS4
@E9s
Bass
pasy
pp9s
orss
Bleg
Biol
gigz
9183
gle4
Bigs
@106
8167
g168
B18s
plie
B111
pliz
B113
Bl114
p11s
g116
B117
@118
B11g9
Bl126
pl121
p122
6123
G124
B125
@126
G1z7v
@128
g12s
G139
@131
0132
6133
0134
@i3s
6136

digit number associoted with the parameter X.
In this nototion, letters in cops were entered into CBUF, ond
lower case letters ore the full commands filled in by the COMTAL

‘the paraometers A, B, and C.
The "$" separotes COMTAL commonds.

OO0 0O0

CBUF =

1 ‘UNT1 8 $°//
c UNassign Imoge 8 ! just in case 8 is olready ossigned.

2 'AS T B *//DIGIT(CY/7* *//DIGITC(RYZ/* *//7DIGIT(BY/ /" & /7
C ASsign Truecolor imoge 8 red #C blue #A green #B

3 ’'Dlesv/
C Display Image B

4 ‘SECOMG - B + 8 $* 7/

C SEt COMhine <Green - Blue> offset B! no scaling by default.

5 ‘A COM $* 277
C Add COMbine
6 *1 *//DIGIT(CY» 7" DR /7

NOTE: this code ossumes that the digit B is NOT o legal value for

c Image #C = Disployed Imoge Red ! Red is arbitrery, since difference
C | of imoges is monochome
7 D 1 *//DIGIT(CY/ 7" $* 2/
c Display Imoge #C
8 "SUCOM~’
c SUktract COMbine.
CALL CMMNDC(IBUF. 77)
RETURN
c
CookkERROR RETURNS
c

80081 WRITE(TERM. 88@3) A
8083 FORMAT(” THE 2ND IMAGE PARAMETER.’. I3, *. IS OUT OF RANGE.*)
GOTO 8586
C
€101 WURITECTERM, £103) B _
£183 FORMATC THE 3RD IMAGE PARAMITER.’. I3. *. IS OUT OF RANGE.®)
GOTO &9&n '

8201 WURITE(TERM, 8283) C
G283 FORMAT." THE 18T IMAGE PARAMZTER.*. I3, ", 1S QUT OF RANGE.*)
GOTO ecaa

898& URITE(TERM. 835@1)

8981 FORMART(* SUBIM RETURNS WITHOUT FURTHER PROCESSING.’)
’ RETURN '

END
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&THRSH T=C2004 IS ON CROPBZ21 USING vo@12 BLKS R=000@

pae
@eE2
Gag3
BLo4g
Gass
Gogs
gea?
pGee
€309
aG1a
8311

pul2
pE13
6014
€315
Bgi6
ga1y
pale
pa1s
Baze
oazl
paz2
8323
@gz4
ag2s
gaze
copz7
gaze
Ba29
Ea3e
Ba31

5952
£3533
gGa34
B35
Ga36
GGR7
SIS
aasg
pE4C
gad1

604z
ga43
6244
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00107 of 1 7 5 ] o o o o o o o o 0 6 04 4 1 0 M B M 0 0 S O N DA L Y X B DL A DL DY D B IO B BB B B B B
SUBROUTINE THRSH(OUTIMG. INIMG. THRESH)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

CAa PARAMETER DECLARATIONS:
C .
INTEGER OUTIMG! the COMTAL imoge numher for the thresholded image.
INTEGER INIM ! the COMTAL image # for the imoge to be thresholded.
INTEGER THRESH! the threshold pixel walue: < threshaold -> &.

c ! >= threshole -> 255,

c

Coaoto: INTRODUCTION

c

C  The subroutine THReSHold creates o new image OUTIMS by examining the
€ pixel values in INIMG. If an INIMG pixel value is < THRESH., then the
C corresponding pixel volue in OUTIMG is B, 1If the INIFMG pixel value
C is >= THRESH. the corresponding pixel value in OUTINMG is 255.

C OQUTIMG ond INIMG need not be distinct.

c

Caototl ANGURGE ¢

c

C FORTRAN 77. the HP-1080 version for RTE-6/VM.
2ot IMITATIONS :

QUTIMG and INIMG must be COMTAL memory plones (1-4). - If not. an
error messoge is printed ond no thresholding tokes ploce.

THRESH must be o value between 8-255, or o message is printed instecd
of any thresholding. »

*rSUBFROGRAMS CALLED:

source load remorks
RAHGE  &RANGE ZRANGE logical function that determines if its ist
argument is within the 2nd ond 3rd inclusive.
RDILZ  &RDIL2 #%RDIL2 reads « horizontal line of COMTAL pixels:

each pixel value put into its own integer,
WRILZ  &WRILZ 2URIL2 writes o horizontal line of pixels to o COMTAL
imoge from on integer arroy: |1 pixel/integer,

AprlIRITTEN BY:

OOoOO0O0O0OMNO0ONCO0O0NO000OC0000
3
Q
3
o

O

The code on which this subprogrom is based was written by



6B45
Bg46
joftrg
Qe4g
B@49
Be30
Bas
pesz
Bes3
Be54
Boss
6n56
GES?
pes58
@#es9
191 Y0]

-

0G5l
géc2
Boe3
8664
Beaes
Bo66
age?
pacs
ans9
19)2X Q%
pov 1
vevre
.Bav3
por4

Gres
Guss
avg?
gagse
Boces
8626

1983. This subprogram was written by

KEITH MILLER. July. 1984, with the support of o NASA-ASEE

kuffer for read/write of horizontal line of
COMTAL pixels.

loop index thot Keeps trock of the line

in INIMG ond OUTIMG being processed.

loop index that counts pixels in o line.
function thot determines if its Ist orgument
lies within its 2nd ond 3rd inclusive,
ronge of legal COMTRL imuge numbers.

range of legal COMTAL pixel values.

ronge ur legal COMTAL 1line numbers.

ronge of array holding o line of pixels:
(+1 of LNLO end LNHIJ,

logical unit for terminal ouiput.'

IF (.HOT, (RANGE (OUTIMG. IMLO, IMHID3) GOTO 8881 ! error return
IF (. NOT.(RANGECINIMG ,IMLO,IMHI))) GOTO 8181 ! error return
IF (.HOT. (RANGE (THRESH.FXLO.PXHI))) GOTO 82G1 ! error return

INIMG, LINED

.LT. THRESH) GOTO 560

C- MNETTIE D. FAULCON. July.

C -

C summer fellowship.

C

CHoiREVISION HISTORY:

c

C

CxLOCAL VARIABLES:

c
INTEGER IBUF(512) !

c !
INTEGER LINE !

c !
INTEGER PXCNT N
LOGICAL RANGE |

C !
INTEGER IMLO. IMHI !
INTEGER PXLO., PxHI !
INTEGER LNLO. LRNHI !
INTEGER ARALO,ARAHI |

c !
INTEGER TERM !

c

Conex INITIARL IZATIONS:

c
DATA IMLO71/. IMHIzZ4EY
DATA PXL0/8s, PXH1/2557
DATA LNLO-B~s, LNHI/S11/
DATA ARALO/1/., ARAHI/S12/
DATA TERM/1/

c

Cowokoi PROCESS ING

c

C .

DO 2668 LINE = LNLO, LNHI
CALL RDILZ2C(IBUF,
DO 1206 PXCHT = ARALO, ARAHI
IF (1BUF (PXCNT)
C ELSE...
IBUF (PXCNT) = 255
GOTO 1688
C THEN. .. '
5€ IBUF(PACNTY = 8
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BGs1
@92
8083
BGS4
BBSS
@ese
Basy
laist
gz
@10
8101
p1a2
G183
plga
piGs
gias
@10v
@1Ge
p1ea
p11o9
@111
8112
8113

128

C

10E3

2063

CONTINUE

CALL WRILZ(OUTIMG, LINE. IBUF)
CONTINUE
RETURN

Coacin ERROR RETURNS @

c

c

C

C

geel

e T

c1e1
S1C3

€261
82e3

gaea
geel

JRITECTERM, €883 CUTIMG. IMLO, IMHI

FORMAT(* THE OUTPUT IMAGE HUMBER.’.15.”, IS OUT OF RANGE:’.214)
GOTO 89@g

WRITE(TERM, 8182) INIMG. IMLO, IMHI

FORMAT(® THE INPUT IMARGE NUMBER.”.I15.”. IS OUT OF RANGE:’.214)
cOTO 8566

WRITE(TERM, 82@3) THRESH. PXLO., PXHI
FORMAT(* THE THRESHOLD VALUE.”.I5.”, IS OUT OF RANGE:’.Z14)
G0TO 8980 )

WRITE(TERM., 8981

FORMAT(’ THRSH FAILS. OUTIMG NOT CHANGED.®)
RETURN

END



&TSTI1 T=88884 IS ON CROEB21 USING @0884 BLKS R=0000

20921
P82
@3
604
Boes
aoee6
eag?
Boos
pEBY
8010
go11
@12
6013
eG14
Be15
go16
pe17
6e18
ga19
BE20
paz1
Ba22
BE23
po24

@a2s
Bo26
aa27
@u28

Bo29.

@e3e
B3l
§7g32

@u33
71934
{e3s
BH36
ve37
6BO5E
Gess
g4y
Bzdl
Ba42
pB43
Ca44

ccce

01 9101 0 o 1 0 o 04 o o o e o o o o oo o o o o o o o o o o o o o o 1
SUBROUTINE TSTIt(WHICH)

04 0404 0407 8 X o 0 o 0 i o o o o o o o o o o o o o o o o o o o o o o ¢ o o o o o i
c
CoaoloxPARAMETER DECLARATIONS:
C g
INTEGER" WHICH ! gezigneoies the COMTAL imcge in which the iest
c ! imcge is to be genercied
C
Coolok INTRODUCTION:
C
C The subroutine TeST Imoge ! generotes o distinctive pottern in one
C  of the COMTAL imoge memories. The pattern is generated with ascending
C pixel values as you move to the right ond down in the image. However.
C when 255 is reached in either the x or y directions. the pixel values
c restart at 0. This gives o slash cceross the screen oppearance at the
C discontinuity. and a graducal change in grey scale elsewhere.
C
CaolokL ANGUAGE :
C
C FORTRAN 77. the HP-1888 version for RTE~6/VM.
c

Cooksl, IMITATIONS :

A0

OO0 O0O00O0O000000O00O00000

The test pottern developed here is cluwoys the some. An enhancement
might be to vary the repetition of the pixel values (here. each pixel
is identicol to one of its horizontol neighbors ond one of its vertical

neighbors) .

SUBFROGRAMS CALLED:

name source lood remorks

WRILN - &URILN  2URILM given an integer buffer of ot least 512 bytes.
LRILN writes o horizontal line of pixels to a
designhated COMTAL image.

WURITTEN BY:

The cade on which this subprogram is based uwos written by
NETTIE D. FAULCON. July. 1983. This subprogram was written by

KEITH MILLER. July. 1984. uwith the support of o NASAR-ASEE
summer fellowship.
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8045
Bo46
pa4r
@Be48
g@4as
8850
pas1
gasz
@as3
gEs4g
ga55
peEs6
8asy
@@ss
8859
peeo
past
pasz
oee3
gg64
paes
Base
gaey
o6
pe69
pera
Bav1
pave
Bav3
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CaokkREVISION HISTORY:

c
c
CxokLOCAL VARIABLES:
C

INTEGER BIGBUF(512) ! 1824 bytes of pixel wvolues

INTEGER 1 ! pointer into BIGBUF

INTEGER ROU ! designotes o COMTAL imoge row
C
Cxoik INITIAL IZATIONS
C

DO 1688 1 = 8,255

BIGBUF (I+1) = 1 % 257 ! I%256 numbers the high byte

c ! I&]  numbers the low byte

BIGBUF (1+257)= BIGBUF(I+]) | focilitotes the wroporound effect
1090 CONTINUE

C
CooiokPROCESS ING
C
DO 2886 ROW = B.511
C
C by starting WRILN ot different ploces in BIGBUF. the
€ desired wrap-ground effect is acheived,
C

CALL WRILNC WHICH. ROW. BIGBUF ((ROW/2)+1) )
2008 CONTINUE
c
RETURN
END



&Tv2C4 T=6BEB4 IS ON CRB8BB21 USING 08366 ELKS R-g620

8261 CCCCCCCCCCCCCCCCceeeeereeececeeececeeceeeeeeecececeecceecceeceeceeeeeeeeeeeeeeeeee
Beo2z SUBROUTINE TV2C4

oee3 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
goed C

Bzas CoorPARAMETER DECLARATIONS:

goes C

By C None.

[intada] C

GULO

8265 LAt INTRODUCTION:

ggia C

8811 C The subroutine "TV to CoMtal image transfer #4° digitizes four

ge12 C copies of the current TV imoge. ond avercges them together into o
613 C single imoge stored in COMTAL imoge #1. COMTAL imoges 1. 2. ond 3
Bel4 C ore used for storoge. Imoge 5 must be set to the video camera imoge
@e1s C before TV2(4 is culled.

ge1s C

@17y Ol ANGUAGE

so1g C

@819 C  FORTRAN 77. the HP-1800 version for RTE-6/VM.

Baz6 C .

8021 Caxrosl IMITATIONS:

Bozz C

ggz3 C Images 1. 2. 3. ond 4 are chonged by this routine.

pozda C ’

0gz2s C This subroutine assumes thot imoge 5 hoas been set to the video
ppze C camero previous to the call. If S is not set to video., the COMTAL
B2y C - hangs up. '

apzg C :

gE2y C

0830 CrokSUBPROGRAMS CALLED:

ezl C

oa32 nome source load remarks

L M T et :
onz4 € RANGE &RANGE %RANGE logical funciion that determines if its lst
ggzs C : argument lies within 2nd & 3rd argument. inclusive.
Bose C  TVeCM  &TY2CM XTVZCM digitizes the comera associcted with COMTAL imoge
gasy € S into the Ist argument. on imuge memory.

boes C  ADDIZ  &ADDIZ %ADDI2 cdds tuo imoges. pixel by pixel. ond divides the
@2z C sums by last argument. {0 produce o new imoge.
o849 C _

Ba41 CuodJRITTEN BY:

b4z C .

Bo4s C  The code on which this subprogram is based was writien by

€944 C  NETTIE D. FAULCON. July. 1983. This subprogrem was uritien by
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ao4s
BaO4s
Beav
EO48
6@4a3
633
B651
Bos2
Bass
BG54
BBSS
@250

Bes?

s (A O
G258

Bass
agse
6as1
Goe2
aBs3
Bo64
BB65
0066
Bo67Y
BEs8
Beso
Bevo
Y71
8o72
0873
Bav4
ears
6are

are
gpave

uo7s
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C  KEITH MILLER. July. 1984. with the support of o NASA-ASEE
C surmmer fellowship.
C
CHo REVISICN HISTORY:
C
C
Caeen LOCAL VARIABLES:
C
LOGICAL RANGE ! function thot determines of its Ist argument
c ! is within its 2nd & Jrd, inclusiwve.
INTEGER TVIMAG | COMTAL imuge number ossccioted with the video
C ! comera.
C
Cooe: IMITIAL IZATIONS:
C
DATAR TVIMAG/S/ ! arbitrary convention used at our lob.

DATA TERM-1~/

r

-

CotoxPROCESS ING

~
-

CALL DSPVD

CALL TV2CM(1D)

CALL TvaCM(2)

CALL ADDI2(Z2.1,2.2) | put average of imoges 182 into imoge 1

c .

CALL Tv2CM(1)

CALL Tv2CM(2)

CALL ADDI2(4.1.2.2) | put average of imoges 2&3 into imoage 2
C

CALL ADDI2(1.3.4.2) | put avercage of images 1&2 into imoge |
C

CALL DSPBW(1)
C

RETURN

END



&TVZCM T=e@B64 IS ON CRBOB21 USING 90804 BLKS R=3050

Gool CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
BoG2 SUBROUTINE TV2CM(CHMIMAG)

603 CCCCCCCCCCCCCCCCCCCCCteetiCtCotCCCCCCttCCeCeCtCCCCCCCCetCteeeeeee
pgerd C

CGES CHkiPARAMETER DECLARATIONS:

s C

@ees? INTEGER CMIMAG ! "CoMtol IMAGE" number where the digitized imoge
gsze C ! is 1o be stored.

ggos C

G610 Cook:INTRODUCTION:

go1l C

pB12 C The subroutine TV2CM digitizes

6613 C ¢ "snopshot" of the current TV imoge into the COMTAL image

6aig4 C number CMIMAG. Previous to the TV2CM call. image 5 must be set
g@1s C to the video comera.

@ga1s C

BE17  Coaokv_ANGUAGE: )

ol C

6015 C  FORTRAN 77, the HP-1888 version for RTE-6/V{.

g2z C

@021 CxaetL IMITATIONS:

ez C .

6623 C  The video comero must be associoted with TVIMAG before TV2CM is
824 C called. TVIMAGE is 5 es an orbitrary convention in this lab.

@825 C .

G2e C CMIMAG must identify o COMTAL image memory (IMLO to IMHID.

Ggz? C - ‘

00z8 CH#=xorSUBPROGRAMS CALLED:

Gou2s C

Cdze C name source lood = remarks

631 T —mmmmm e - - -

sz € CHMD  eCMMMD  %CMMND sends character strings to COMTAL which
632 C interprets them as COMTAL Keuyboard commands.
@3z C  DSPFEW  cDSFBU #DSPBU disploys the indicated monochrome COMTAL image.
B635 €  RANGE GRANGE X%RANGE logical funciion thot determines if 1st
Gez2s C argumesnt is within the 2nd & 3rd. inclusive.
4537 C DIGIT &DIGIT XDIGIT choracter#! function thot returns *B°..°9°
badg C gocording to imteger input 6,.92

£a3s C- '

gaam C HALR ITTEN BY:

@841 C

@a42 C  The code on which this subprogrom is bosed wes written by

Ba43 C NETTIE D. FAULCOM. July. 1983. This s subprogram was written by
6944 C  KEITH MILLER., July. 1984, with the support of o NASA~ASEE
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C  summer fellowship,

c

CoxREVISION HISTORY:

c

[

CxeirLOCAL VARIABLES:

c
INTEGER IMLO, IMHI limits on COMTRL imuge memory numbers,
INTEGER TVIMAGE the COMTAL image #* ossocioted with the

C video camera.

LOGICAL RANGE function thot determines if the Ist orgument

1
!
!
!
[ I is within the 2nd and 3rd arguments. inclusive.
CHARACTER*1 DIGIT ! function thot returns °B*..°9" acccording
I
!

C to integer input 0..9.
INTEGER TERM legical unit for termincl output,
c .
INTEGER IBUF(128) ! buffer for CMMND COMTRL commend sirincs,
CHARACTER255 CBUF | overlays IBUF.
EQUIVALENCE . (IBUF.CBUF)
INTEGER TVIMAG ! COMTAL image # cssociated with video imcge:
c ! erbitrarily set to 5 in this lab,
Coolo IMITIAL IZATIONS
C
DATA IMLO717, IMHIZ4G/
DATA TVIMAG/S/ ! orbitrory convention for our lab,
DATA TERM/ 1/
c
- CoolovPROCESS ING:
c
IF (.NOT. (RANGE (CMIMAG. IMLO, IMHI})) GOTQ 8881 ! error return
c
c
C let #C and #V be the digits associoted with CMIMAG ond TVIMAG:
C then the following CMMND string is expanded by the COMTAL into:
C Display Imoge #V: Image #C = Displayed imoge Red
CBUF = "D I *//DIGIT(TVIMAGY /" &1 *//DIGIT(CMIMAGY/#* D R *
CRLL CMMHDCIBUF, 15
‘CARLL DEPELICCHMIMAG)
RETURH
C
Coaoi'ERROR RETURNS :
c

G@e1 WRITE(TERM.B8B883) CMIMAG, IMLO. IMHI
8663 FORMAT(* THE COMTAL IMAGE NUMBER.’.14.’. IS OUT OF RANGE:’.214)



0891
ves2
8893
gasd
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gesg

C
C

C

- GJTO 8960
£96@ WRITE (TERM.8981)
8961 FORMAT(® TV2CM FAILS.

RETURN
END

NO DIGITIZING TAKES PLACE.”)
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o7 1 o o ] o 4 o o oo oo o oo o O o O 0 X 5 4 0 5 DX 5 % X Y B B 4 3 Y
SUBROUTINE WAIT

o o o oo oo o o o o o o o 0 o o o 8 1 N O O O 1 X Y X X X X X B I X O O X Y LY B Y 03 D

c
Ol PARAMETERS : MONE
~
c
Cototok: INTRODUCT I G ¢
c
C WARIT pouses until <CR> is pressed on the HP keyboord.
C
Ol ANGUAGE :
C
C FCORTRAN 77, the HP-1808 version for RTE-6/VM.
C
Cookx SUBPROGRAMS CALLED: NONE
c
»
CoaoxRITTEN BY: .
»
C KEITH MILLER. NASR-Longley RSEE fellow. 1884
C
ool REVISION HISTORY: NONE
C
c
Caoioil OCAL VARIABLES:
c
INTEGER TERM ! logical unit of the terminal
INTEGER IDUMMY ! facilitotes the recd thot forces o pause
C
Cooton INITIAL IZATIONS:
0 .
DATA TERM/1~7
C
Caoml PROCESS ING:
c
WRITE(TERM. 1@31)
1861 FORMAT(® PUSH <CR> TO COHNTIKUE.”)
READ (TERM.2861> IDUMMY
2861 FORMAT(I2)
RETURN
END
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SUBROUTINE WIPGR (GRNUM)

CCCCCCCCcCcocceccccecoccecececeececccccceccecececcccccccececeeceeceeceeceeeceeeeece

c

CxokxPARAMETER DECLARATIONS:

C .
INTEGER GRNUM ! o number. 1-4, designating a COMTAL graophics plone.
c :
Cook INTRODUCTION
c
c "WIPe GRophics" is o subroutine thot ollows the coller
C to send on "un-disploy" commond to the COMTAL from an HP progrom.
C The call coan turn off o graphics plane. number 1., 2. 3.
C or 4.
c
Cotolokl IMITATIONS :

It is OK to coll WIPGR repeatedly without on intervening DSPGR.
The extra colls hove no effect, but they don’t hong up the COMTAL.

AwikSUBPROGRAMS CALLED:

name source load remarks

RANGE &RANGE %RANGE logicaol function thot determines if the
first parameter is within the bounds defined
by the second and third porameter (inclusive).
CMMNZ2  &CMMN2 %CMMNZ sends o consiant string to the COMTAL as if

_ the string were typed on the COMTAL Keyboard.
DIGIT &DIGIT %DIGIT charocterl function thet returns *8°-’9*
cccording to integer input B-8,
wor R ITTEN BY:

The code or which this subprogrom is bosed wos written by
ETTIE D. FRULCOM. Julu. 1983. This modificotion is by
KEITH MILLER. June. 1984,

seotREVISION HISTORY:

woior OCAL VARIABLES:

OOO00O0O0OCOoO0O0O0O00O00O0nNOn0O0o00O00O000000nNo0

LOGICAL RANGE ! o function for determining if on integer is
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c ! within o certain range.
INTEGER TERM ! the logical unit number for the terminol.
INTEGER IDUMMY ! fills the place of an unused EXEC porameter.
INTEGER GRLO.GRHI! 1imits on o graphics plone number,

: CHARACTERX1 DIGIT - ! function that returns *8°-*9° for input

C ! integers 0-9.

c

Otk INITIAL IZATIONS :

c

DATA TERM/1/
DATA GRLO/1/.GRH1/4/

c
CoHookPROCESS ING
C
IF (.NOT. (RANGE (GRNUM, GRLO.GRHIY)) GOTO 888! ! error return
c :
c "SUBtract GRaphics #GRNUM", uhere #GRNUM stonds for the digit
c corresnonding to GRNUM value,
C .
CALL CMMN2C(*SUBR GR *//DIGIT(GRNUM))
RETURN
C
CoaolotERROR RETURN ¢
»

86681 WRITE(TERM. BB@3) GRNUM, GRLO. GRHI

8883 FORMAT( * THE GRAPHICS NUMBER.’.13.’. OUT OF RANGE:”.214)
c

goe@ WRITE(TERM., 89@1)

€901 FORMATC * DSPGR fails. No cction toKen on command. )
RETURN
END
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CCCCCCCCCeCioeoeeeeeeeeeceececececccceccccececcceccecceccecccceccecortccecceill
SUBROUTINE WRGLN(GRAPH. LINE. ONOFFS)

0008 010 4 0161 04 1 4 08 I 0 0 € o o o 4 o o o o o o oo o o oo o o o o
C

CoaokxkPARAMETER DECLARATIONS:

C ' :
INTEGER GRAPH | COMTAL image grophics # to be written to,
INTEGER LINE | which horizontal line to be written to:

C ! 1lines numbered from 1 (screen top) to 512.
INTEGER ONOFFS(32) ! 16 bits per integer, 512 bits in o line.

C

Coook INTRODUCTION:

C

C This subroutine WRites o Graphics LiNe to ihe COMTAL. The line of
C bits is coded os 1 for on ond B for off. Each bit in ONOFFS must be
C set hy the coller of WRGLN.

€

CaclorL ANGUAGE :

C

C FORTRAN 77. the HP-1888 version for RTE-6/VM.

C

Coorotl, IMITATIONS :

C

c If GRAPH or LINE is out of range. an error messcge is printed
C ond no tronsfer tokes place. '
c

CoorxSUBPROGRAMS CALLED:

name source lood remarks

- - -

RANGE ZRANGE XZRANGE logice! function that determines if its
firs! parameter is within the lost two porcmeters.

Y

eWRITTER BY:
The code on which this subprogrom is bosed wos uritten by
NETTIE D. FRULCON. July. 1983, This modification is by
KEITH MILLER, June, 1284,

#oREVISION HISTORY:

sool OCAL VAR TABLES:

LOGICAL RANGE | {unction that ascertaoins if its first porometer
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C ! is between (inclusive) its last 2 porometers
INTEGER TERM ! the logical unit for terminal output
INTEGER GRLO. GRHI ! the limits on COMTAL monochrome imoge numbers
INTEGER LNLO, LNHI ! the limits on COMTAL image line numbers
c
CaokkINITIAL IZATIONS
C
DATA TERM 1/
DATA GRLO/1/. GRH1’4/
DATA LNLO-B-. LNHI/S11/
C
CoolokPROCESS ING
C v
IF (.NOT. (RANGE(GRAPH.GRLO.GRHI)))  GOTO 8881 ! error return
IF (.NOT.(RANGE(LINE. LNLO.LNHI)))  GOTO 8181 ! error return
C
C Programming note:
C The EXEC call is explained in detail in the
C HP Progrommer’s Reference Monual for RTE~6/VM.p.2-19ff. This
C tronsfer function for the COMTAL is discussed in the
C COMTAL User’s Manual. Section 5.2.2.1. In the EXEC call
C that follows. the HP resident driver called DVR4! is called as
C -follows: the first porometer (2) signifies o write: the
C second paromeier is in two ports: 36B identifies the resident
C DVR41 driver, ond 1BBE identifies the lime transfer operation
c of thot driver: the third porometer (ONOFFS) holds the data to be
C transfered. and the fourth porameter gives ONOFFS* length in words
c (32): ond the final porometer is o COMTAL command code for the traonsfer.
C .
CALL EXEC(2.36B+180B.0NOFFS, 32, (GRAPH=1)#2848 + LINE + 512)
RETURN
c
CHotERROR RETURNS
C

8601 LRITE(TERM, 8803 GRAPH., GRLO. GRHI
£UB3 FORMATC® GRAPHICS MWUMRER.”, 13, * OUT OF RANGE:’. 212.°.%)
GOTO geEo
C
101 WRITECTERM, 8103) LINE, LNLO, LMN4I
€163 FORMAT(Y LINE RUMBER.". 14, * QUT OF RANBE:’, 213, *.)
GOT0 scEo
C
£900 URITE(TERM. 89@1)
€961 FORMAT(" WRGLN FAILS. NO TRANSFER.’)
- RETURN
END
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SUBROUTINE WRGPT(GRAFH. XCOOR. YCOOR. VALUE)
04040 i o o o o o o o o o o o O o o o o o o o o o

! COMTAL greoph rumber io be writien fo.

RCOOR, YCOOR! poini where new value is to be wriiten io,

! B-1 graophics volue to be writien to groph pt.

This subroutine WRites a Groph PoinT to the COMTAL. The wolue

on/off decision. represented in the call

by on integer thot must be o 1 or & 8, If the
greph number, coordinates, or on/off vdiuve ore out of ronge., an error
messoge is printed oand no transfer tokes ploce.

FORTRAN 77. the HP-1808 version for RTE-6/VM.

1f GRAPH. XCOOR. YCOOR. or VALUE cre out of ronge, on error messcge
is printed ot the terminal ond no trangfer tokes ploce.

remarks

- -

c
CooiPARAMETER DECLARATIONS:
C
INTEGER GRAPH
INTEGER
INTEGER VALUE
C
Coork INTRODUCTION:
c
c
C of the grophics is on
c
C
c
c
CaootlL ANGUAGE :
C
c
C
Coorr IMITATIONS:
C
c
c
C .
CaotoxSUBPROGRAMS CALLED:
name source lood
RANGE  &RANGE  %RANGE
IBSET  —~——mom e
IBCLR  ==mmmes smeeee

C
o
C
C
C
c
C
c
C
.
C
C
CoacloklJR ITTEN BY:
c
c
C

logical functiont thoat determines if its

first porometer is within the last two porometers.
HP FORTRANTY indtrinsic function that tokes an
integer orgument ond returns thot integer with
one hit seti. dcdording lo the second argument,

HP FORTRENMT? ingtrinsic function that tokes an
integer argument dnd returns that integer with
one it cleur@dg'accarding to the second orgument.

The code on which this subpragram is bdsed was written by
NETTIE D. FRULCON. July. 1983, This modification is by
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C KEITH MILLER. June. 1984.

c
CaooxREVISION HISTORY:
c
c
CroxLOCAL VARIABLES:
C
LOGICAL RANGE !

IF (.NOT. (RANGE (GRAPH.GRLO.GRHIY)) GOTO €801
IF (.NOT. (RANGE (XCOOR.LNLO.LNHI))) GOTO 8181
IF (. NOT. (RANGE (YCOOR.LNLO.LNHI))) GOTO 281
IF C.NOT. (RANGE(VALUE.BTLD.BTHI))) GOTO 8381

function thot ascertaoins if its first porometer
is between (inclusive) its last 2 porameters

“the logical unit for terminal output
! the limits on COMTAL monochrome groph numbers
! the limits on COMTAL graph 1ine numbers

the limits on COMTAL graophics wvalues

! o buffer to read & write o COMTAL grophics line

! which word of BITS holds the bit selected by XCOOR.
! which bit in BITS(WORD) holds the bit selected by

I XCOOR: bils numbered B-15, right to left.

75117

error return
error return
error return
errar return

are to the DVR4! driver. The first call

is identical to the call made in RDILN. The second EXEC call
is identical 1o the one in LRILN. See the documeniaction for
those subrouviines for deidils on these colls.

(horizonial) thot contoins the point in question:?
BITS.32, (GRARH-1)22848 + 512 + YCOOR)

thot has been selected:

c - !
INTEGER TERM !
INTEGER GRLO., GRHI !
INTEGER LWNLO., LNHI |
INTEGER BTLO, BTHI !
INTEGER BITS(323 !
INTEGER WORD !
INTEGER RIT !

c !

C

CaolkINITIAL IZATIONS:

»

DATA TERM/ 1/

DATA GRLO71/. GRHIZ4/
DATA LNLO/B~/. LNHI
DATA BTLO-B/. BTHI/1/

C

CaokPROCESS ING

C

c

C Progromming note:

C The EXEC culls belou

C

c

C

C

c Read the COMTAL line

C
CRLL EXECC(!.36B+10EE.

c ,

c Change the single bit

C

WORD = (XCOOR-16) + 1

BIT = (16:4UORDY - XCOOR -~ |
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IF (VALUE .EQ. @) GOTO 1000
C ELSE...VALUE .EQ. 1
BITS(WORD) = IBSET(BITS(WORDY.BIT)

GOTO zoee
C THEN...VALUE .EQ. @
1066 BITS(WORD) = IBCLR(BITS(WORD).BIT)
GOTO 2000
C
C Write the groph line with one chonged graphics to COMTAL
c
206068 CALL EXEC(2,36B+188B.BITS.32, (GRAPH-1)*%2048 + 512 + YCOOR)
~ RETURN
C
CaoickERROR  RETURNS
c

80681 URITE(TERM., 8003) GRAFH. GRLO. GRHI
8083 FORMAT(" GRAPH NUMBER.’., 13. " OUT OF RANGE:”., 212.°.”)
GOTO 8208
c
€181 WRITE(TERM. 8183)XCOOR. LNLO. LNHI
8183 FORMART(* ¥ COORDINATE.”. 14, * OUT OF RANGE:", 214, *.”)
GOTO 83@@
C B
8261 WRITE(TERM. €2@3)YCOOR. LNLO. LNHI
82683 FORMAT(* Y COORDINATE.”. 14. * OUT OF RANGE:’, 214, *.*)
GOTO 8sea
c :
8361 WRITE(TERM. 8383) VALUE, BTLO, BTHI
8383 FORMART(” BIT VALUE.”. I4. * OUT OF RANGE:’. 214, *.")
GOTO s8280 '

‘BS08 WURITE(TERM. €9a1)

g901 FORMATC® LRGPT FAILS. NO TRAMSFER.*)
RETURH
EMD
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLECC
SUBROUTINE WRIL2CIMAGE. LINE. INTS)

CCCCCCCCCCCCCCCCCCCCECDCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC-
c

CoaoxPARAMETER DECLARATIONS:

c
INTEGER IMAGE I COMTAL imoge number to be written to
INTEGER LINE ! which horizontal line to be written to: _

C ! lines numbered from 1 (screen top) to 512.
INTEGER INTS(512) | 512 values. one integer per pixel. to

c ! be transferred.

C

Coaolok INTRODUCTION

C

C  This subroutine, URite Imoge LiNe #2. writes o line of pixels {0 the

C COMTAL. The input crray INTS hos o two hyte integer for ecch pixel.

C  but the COMTAL only uses the lower order byte of eoch integer. Therefore.
C UWRILZ2 strips off the upper byte before sending the pixels to the COMTAL.

C  UWRILZ is very similor to WRILM. which writes out @ line of bytes.
C

C

C

C

c

Aok ANGUAGE :

FORTRAN 77. the HP-1888 version for RTE-G/VM.

Ot IMITATIONS :

c

C The INTS orroy must be compleiely "full". The IMAGE designated
must be o monochome imoge. The LINE parometer must be betuween

@ ond 511. If IMAGE or LINE is out of range. on error messcge is printed
and no tronsfer tokes ploce, '

»wiokSUBPROGRAMS CALLED:

rigme sowmrce  load remarks

first parometier iz within ithe last two porameters.,

CHAR  —===em e sntrinsic BY FORTRANT? function thot strips off
the uppor byte of an integer and returns the lower
byte as o character, '

C
C
C
C
C
c
C
c
C RANGE GRANGE  #RANGE logicol function that determines if its
C
C
C
C
C .
CooloklRITTEN BY:

C

C

The code on which this Subprogram is based wos written by
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C NETTIE D. FAULCON. July. 1983. This modification is by

C KEITH MILLER. June. 1984,

C

CHokREVISION HISTORY:

c

c

CoaolokLOCAL VARIABLES:

c
INTEGER PIXELS(256) ! holds lower order bytes of INTS values
CHARACTER*1 CPIX (512)! overlays PIXELS
EGUIVALENCE (PIXELS.CPIX)

c
LOGICAL RANGE | function thaot ascertoins if its first parcmeter

c I is between (inclusive) its last 2 porometers
INTEGER TERM ! the logical unit for terminal output
INTEGER IMLO. IMHI ! the limits on COMTAL monochrome imoge numbers
INTEGER LNLO. LNHI ! the limits on COMTAL imoge 1ine numbers
INTEGER INDEX ! indexes into arrays in o loop

c

Coorx INITIAL IZATIONS:

C
DATA TERM 1/
DATA IMLO/1s. IMHIZ4G,
DATA LNLO-B/. LNH1/S11/

C .

CuorxPROCESS ING

c .
IF C.NOT. (RANGE (IMAGE. IMLO. IMHI))) GOTO 8881 ! error return
IF (.NOT.(RANGE(LINE. LNLO.LNHIY)) GOTO 8181 ! error return

C

I strip off the upper butes of the pixel wvalues in INTS

C

DO 1080 INDEX=1.512 ’
CPIXCINDEX) = CHARCINTSC(IMDEX)) ! CPIX overlays PIXELS

1688 CONTINUE
Programming note:
The EXEC cull is explaoined in detail in the
HF Programmer®s Reference Monual for RTE-E6/AM.p.2-19¢f. This
trunsfer function for the COMTRL is discussed in the
COMTAL User’s Monuol. Section 5.2.2.1. In ihe EXEC call
thot follouws, the HP resident driver called DVR41 is called as
follouws: the first paraometer (2) signifies o write: the
second parometer is in two ports: 36 identifies the resident
DVR41 driver. ond 1888 identifies the line tronsfer operation
tronsfered. ond the fourth porameter gives PIXELS’ length in words

(o o B o B v TN o0 N o BN o Y i B o B e B o |
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8881 C (256): and the final parometer is o COMTAL commond code for the transfer.
pe92 C

6093 CALL EXEC(2. 36B+180B, PIXELS. 256, (IMAGE-1)%2848 + LINE)
8a94 RETURN

gass C

ge96 CrokERROR RETURNS

pes? C

eeos 8061 WRITE(TERM. €883) IMAGE. IMLO. IMHI

Ge9s 8663 FORMAT(® IMAGE NUMBER.". 13. * OUT OF RANGE:*, 212.°.%)
0106 GOTO 896@

@161 C

@182  £181 WRITEC(TERM. B8183) LINE, LNLO, LNHI

8163 8183 FORMAT(” LINE NUMBER.'., 14, * OUT OF RANGE:’, 213, *.”)
6104 GOTO 898@

185 C '

gige 89068 WRITECTERM. 8341)

@16y 8961 FORMATC(® LRIL2 FAILS. NO TRANSFER.”)

6168 RETURN

0169 END
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SWRILN T=00884 1S ON CROBB21 USING 98084 BLKS R=B2EE

8oo1
0082
8083
9vo04
poBs
Bave6
pog?
6008
@ze9
G182
vB11
o@12
6013
Bo14
6315
go1e
B@1?
_bo1s
po19
po20
pe21
vB22
6e23
eaz24
6325
ae26
8227
po28
pa2s9
oo30
az31
@032
6E33
GG34
oa3s
6g36
@Be3?
6338
6oz

Sl 15;
6841
ge4z
aa43
B4

051 3 4 5 4 04 5 44 3 5 4 4 B Y 4 04 4 4 4 4 04 4 o 4 4 o o 4 o o ot w 1 ! o m s o o o o o
SUBROUTINE WRILNCIMAGE. LINE., PIXELS)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

CaokPARAMETER DECLARATIONS:

c 3
INTEGER IMAGE ! COMTAL imoge number to be written to
INTEGER LINE ! which horizontol line to be writtien to:

c ! lines numbered from 1 (screen top) to S12.
INTEGER PIXELS(256)! 512 bytes (pixels) to be tronsferred

(o

Coolok INTRODUCTION:

c

C This subroutine WRites an Imoge LiNe to the COMTAL. The line of
C pixels is mode up of 8 bit (B8-255) grey scole intensities. The
€ PIXELS orray is ossumed to be completely full.
C
C

Aokl ANGUAGE :

FORTRAN 77, the HP-1B880 version for RTE-6/VM.

The PIXELS orroy must be completely "full". The IMAGE designated
must be o monochome image. The LINE porcmeter must be between

c
C
c
C 6 oand 511. If IMAGE or LINE is out of ronge., on error message is printed
C and no transfer tokes place.
c
c
c
c

#okrSUBPROGRAMS CALLED:

nome source load remarks
L  emmmee - —

RANGE  GRANGE ¥RANGE logica! function that determines if its
first parameter is within the last two porameters.

c
C
c
CotolJRITTEN BY:

C

C The code on which this subprogrom is bosed was writien by
C WNETTIE D. FAULCON. July. 1283, This modificotion is by

c KEITH MILLER, June. 1984,

C

C

C

C

wkREVISION HISTORY:
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@a4S  CxoxxLOCAL VARIABLES:
o4 C
oe4r LOGICAL RANGE ! function thot oscertoins if its first porometer

]
BB48 C ! is hetween (inclusive) its last 2 parometers
w049 INTEGER TERM -1 the logical unit for terminal output
]
i

6aso INTEGER IMLO, IMHI ! the limits on COMTAL monochrome image numbers
8851 INTEGER LNLO. LNHI ! the limits on COMTAL image 1line numbers

beS2 C

8053 CooexINITIAL IZATIONS:

vas4 C

8855 DATA TERM/ 1/

Bese DATA IMLO/17. IMHIVZG/

8057 DATA LNLO/B/, LNHI1/S11/

pos8 C

8858 CxokPROCESS ING

g6 C

Bos1 IF (.NOT. (RANGE (IMAGE. IMLO, IMHI})) GOTO 8881 | error return

6o62 IF (.NOT.(RANGEC(LINE. LNLO.LNHI))) GOTO 8181 ! error return

BBE3 C

oeed C Progromming note:

pges C The EXEC call is explaoined in detoil in the

paGce C HP Progrommer”s Reference Monual for RTE-6/VM.p.2-19ff. This
oagc?y C tronsfer function for the COMTAL is discussed in the

poeg C COMTAL User’s Monual, Section 5.2.2.1. In the EXEC call

poes C that follows, the HP resident driver colled DVR4! is colled as -
gare C follows: the first parametier (2) signifies o write: the

pari C. second parometer is in two poarts: 35B identifies the resident
gore C DVR41 driver, and 188B identifies the line transfer operation
BB73 C of thot driver: the third parometer (PIXELS) holds the doto to be
gera C tronsfered, ond the fourth parometer gives PIXELS’ length in words
8875 C (256): and the finol porameter is o COMTAL command code for the tronsfer.
pave C

e7Y? CALL EXEC(2, 36B+180B. PIXELS. 256. (IMAGE-1)%2848 + LINE}

Bars RETURN

gers C

0age CuookERROR RETURNS

gazt C

gosz  &B01 WRITE(TERM., €683) IMAGE., IMLO., IMAI

Ggs3  e083 FORMATC” IMAGE WUMBER.”., I3. 7 QUT OF RANGE:’, 212.°.7)
Gre4d GOTO &5aa

eess C :

gaes 8181 WRITE(TERM, 81@3) LINE, LNLO, LNHI

8087 8103 FORMAT(® LINE NUMBER.”. I4. * OUT OF RANGE:’, 213, *.")
bEs8s GOTO B9a@

@age C

o9 8908 WRITE(TERM. 8981)
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Gps1 €981 FORMATC(” WRILN FARILS. NO TRANSFER.®)
8ns2 RETURN
Bas3 END
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&URIPT T=CBB84 IS UN CR@BO21 USING 23818 BLKS R=(0G8

211 5 3 004 0 8 1 0 4 4 54 O 04 I 0 00 04 04 6401 4 4 0 4 4 4 o o o o oo oo 5 o oo o o 4 o o {1
0ao2 SUBROUTINE WRIPT(IMAGE. XCOOR., YCOOR. VALUE)

@EE3  CCCCCCceeceeeeceeoeececeececeeccececeeeeceeeecececccececccceccecocecceeececeeceet
poea C

goEs  CanotPRRAMETER DECLARATIONS:

gats C

pea? : INTEGER IMAGE ! COMTAL imoge number to b2 written to.

@oee INTEGER XCOOR., YCOGCR! point where new value is to be written to.
oees INTEGER VALUE | §-255 pixel volue to be writiten to imoge pt.
oele C

0811 CHorIMTRODUCTION:

gatz C

BG13 C This subroutine WRites on Image PoinT to the COMTAL. The value
6414 C  of the pixel is an B8 kit (B-283) grey scule intensity. If the
G315 C. imege number. coordinates, or value cre out of range. an error
gG16 C messoge is printed cnd no transfer toukes place.

gbl? C

pE1e  Cxouorl ANGURGE:

po1s C

gE26 C  FORTRAN 77. the HP-1888 version for RTE-6/VM.

go21 C

a2z Chookl IMITATIONS:

8e23 C :

24 C The PIXELS array must be completely "full". The IMAGE designoted
825 C must be o monochome image. The LINE porometer must be between
gz6 C B ond 511. If IMAGE. XCOOR. or YCOOR are out of ronge. on error messoge
goz? C is printed ot the terminal ond no transfer takes place. '

0628 C

G629 CrortSUBPROGRAMS CALLED:

ga3e C

Ge3l C  nume source load  remarks

@32 [ =m==mm mmmeee - ——— -

033 € RANGE GRANGE %RANGE logical function thot determines if its
B34 C first paraometer is uwithin the last tuo porometiers.
eazs C

@E36  CHmetlRITTEM BY:

ZSICK

06328 € The code on which this subprogrom is bosed wos written by

GeE3y € NETTIE D. FRULCON. July. 1983. This modification is by

fge4p C  KEITH MILLER. June. 1984,

gea1 C

pa42 CHoREVISION HISTORY:

ged43 C

gad4d4 C
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©o4s
Ba46
0047
Ga3
@o49
@gase
Gluip!
Bos2
Ba@s3
Ga34
BeB35
geEs6
@asY
G254
pBss
BEeo
gast
GEsz
goes
Gbod
gos5
aes6
Bec?
g
Bess
gavo
Bov1
Bav2
pars

Gara

GaE7s

Gave
Garr
GGTo
LT
a0
@Es
ggaz
Coe3

gocg

CiniLOCAL VAR IRBLES:

c

(W

c

LOGICAL

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

RANGE | function that ascertains if its first{ poroameter
| is between (inclusive) its last 2 pcrometers

TERM { the logical unit for terminal output

IM.O, IMHI | the limits on COMTAL monochrome image numbers

LNLO, LNHI ! the limits on COMTAL image 1ine numbers

PoL0, PYHI | the limits on COMTRL pixel volues

PIXELS(256) ! a buffer to read & write o COMTRL 1ine

CHARACTER#1 BYTES(512)! overlay for FIXELS huffer
EQUIVALENCE (PIXELS.BYTES)

INTEGER

THOLD ! hold on integer for byte conversion

CHARACTER*1 CHARS(2) | owerlay for IHOLD
ECQUIVALENCE (IHOLD.CHARS)

Coaoer INITIAL IZATIONS:

c

C

CreoPROCESS ING

C

OO0

O Mm

(g o I ]

DRTA
DATA
DATA
DATA

IF (.NOT. (RANGE (IMAGE. IMLO. IMHI))) GOTO 8881
IF (.NOT. (RANGE (XCOOR.LNLO.LNHI))) GOTO 8181
IF (.NQOT. (RAMGE (YCOOR.LNLO,LNHI))) GOTO 8281
IF (.NOT. (RANGE (VALUE.PXLO.PXHI))) GOTO 8381

TERMAL/

ML/t IMHI47
LNLO/Bs., LHNHIASI11/
PXLO/B/. PXHI/255/

error return
error return
error return
error return

Programming note:

The EXEC colls bhelow ore to the DVR4A1 driver. The first call
is identical to the coll made in RDILN. The second E¥EC call
ie identical to the one in WRILM., Sese the documentation for
those subroutines for detoils on these calls.

Fead ithe COMTAL lime (horizontal) that contains the point in guestion:

CeLL EMECC(1, 26E+1368, FIXELS. 235, (IMAGE-1) %2848 + YCOOR)

Chonge the single byie that necds changing:

IHOLD =

VALUE ! tronsfers the pixel VALUE to CHRRS(Z2),

EVTES (XCOOR+1) = CHARS(2) ! tronstiers VALUE to PIXELS in proper position

I *+1" converts from 8-255 pixels to 1-256
! FORTRAY array.
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6ag1
6gs2
@a93
Bas4
Baos
6a%s
paIY
e
gass
@16g
G1a1
@1e2
61063
01064
@165
@lee
107
p168
B169
prie
g1il
@112
6113
p114
@115
B116
p117

152

00

c

Write the imoge line with one changec pizel to COMTAL

CALL EXEC(2. 36B+1@0B., PIXELS. 256. (IMAGE-1)*2@848 + YCCOR)
RETURN

CaorERROR RETURNS

»
861
8863

c
8161
g183

C
8201

B2€3

C
83¢1
8363

c
8903
goe1

WRITE (TERM. 6B683) IMAGE, IMLO, IMAI
FORMAT(® IMAGE NUMBER.’. 13. * OUT OF RANGE:"., 212.".7)
GOTO 8saam

WRITE (TERM, £183)XCO0R. LNLO., LNHI
FORMAT(’ X COORDINATE.”. 14, ° OUT OF RANGE:", 214, .")
GOTO 8508

WRITE (TERM., 8282)YCOOR. LNLO, LNHI
FORMAT(” ¥ COORDINATE.”. 14, * OUT OF RANGE:®, 214, *.”)
GOTO 8966

WRITE (TERM. £383) VALUE., PXLD, PXHI
FORMAT(’® PIXEL VALUE.’, 14. * OUT OF RANGE:". 214, ".")
GOTO 8506

WRITE(TERM. 8981)

FORMAT(’ WRIPT FAILS. NO TRANSFER.®)
RETURM

END



cURIRC T=€RG@4 1S ON CREEB21 USING 08838 BLKS R=B8E3

¢ CCCCCCCCCCCOOCCCCCarereCetettecCeCttttCCCCCttetCCCtttCtCCCeCtelitltt
6e02 SUBROUTINE WRIRCCIMAGE, UPLFX. UPLFY. INPARA, XDIM, YDIM

6e63  CCCCCCCCCCCCCCCCCCCCCCCecteCCCCCCCtCCCteeeeeeeeeeeeeeceeeeeeeeeeeeee
eEd C

BEOS  Chowi PARAMETER DECLARATIONS:

pgte C

aear INTEGER IMAGE the number of the COMTAL image to which
gaos C INPARA is to be written

(089 INTEGER UPLFX. UPLFY

!
!
| the image coordinates of the upper left
gaio C | corner of the rectangle of pixels that is
!
!
!

gatl C to be written into,

goiz INTEGER ¥DIM., YDIM dimensions of the input arroy. INFARRA
@a13 INTEGER INPARACHDIM, YDIM) the array holding the new pixel wvalues
g4 C

G@E1s  Cxowt INTRODUCTION:

ggie C

galy C

pEie € The subroutine WRite Image ReCtangle tronsfers nixel volues from an
ga19s C integer orray to o portion of o COMTAL imoge. Note that altihough
gazg C  pixel volues ore generclly stored with 1 bytespixel. URIRC tokes as
@21 C input on arroy of integers in uhich each integer holds one pixel value.
gez2z C  XDIM. YDIM, IMAGE. UPLFX. and UPLFY ore c¢ll checked for possible out
Goz3 C of range errors before any tronsfer is attempted.

gaza C

BE25  Cxwoil ANGUAGE :

Ge2e C

aaz? C  FORTRAN 77. the HP-1888 version for RTE~-&6/VM.

agze C

Gazg  CaeiiL IMITRTIONS:

0az0

WRIRC does o great deal of error checking before initiating the
transfer. 1f the progrommer con verify that all calls to WRIRC
will be legul. these checks could be commented out to improve
muchine efficiency. Also. the calls to the subroutines RDIL2
and WRIL2 could be replace by inlinz code, which is not long.

e FUBPRAOCRAMS CALLED:

nome source lood remarks

FDIL2 &RDILZ %RDIL2 tronsfers o line of bytes from o COMTAL image
into. an HP crray of intzgers.

WRIL2  SURILZ2 #WRILZ transfers o huffer of integers to o COMTAL image
os o line of kytes (! bytesinteger).

OOMNMONOOGOO00000
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P345 C_ RANGE  &RANGE XRANGE logicel function thot determines of iis first

goge C parometer is within the lost {wo porumeters
6947 C  CHAR - HP FORTRAN?Y intrinsic function: converis a
pads € 2 byte integer into a one huie char (removes
aa4s C - high order hbyte),

pesy C

pas]  CwotRITTEN BY:

[osz C

G353 C The code on which this subprogrom is based wes written by

fargas C NETTIE D. FAULCON. July., 1983. This code was written by

G2EE C  KEITH MILLER. July., 1884,

@ges6 C

ga57 CookiREVISION HISTORY:

pess C

gess .

GB68 CreerLOCAL VARIABLES:

g1 C

Ba62 INTEGER IMROW. IMCOL ! o locmiion in the imcge

paes ~ INTEGER ARAROW. RRACOL! o locution in INPARA

pesd INTEGER ICHAR | intrinsic byte to inieger gonversion
pacs C I function

pese LOGICAL RANGE | function thot ascertaoins if the first
BpEer C ! paramzier is within the lost twoc porometers,
auee INTEGER IM.O. IMHI I 1imits on COMTAL imoge numbers

prcY INTEGER LNLO. LNHI I 1limits on COMTAL pixel coordinotes
gave INTEGER DIMLIM I 1imit on the dimensions pf INPARA

oeri INTEGER TERM ! logiecal wunit for terminal output

aer2 INTEGER 1IBUF (512 | buffer to hold COMTAL horizontel line
perd C

8874 CaoprINITIAL IZATIONS:

gBvs C

8arse DATA  TERM/1~/

a1 pPATA mos17s, IMHIzar

oav DATA  LNLO-/B/. LHNHI/S11/

Bars DATA  DIMLIM/B4s

@08 C

Gag1  CromPROCESSING

pasz € :

Caos IF (.MNOT,. (RAMGE ( IMAGE. IMLG, IMAT D) GOTO 2231 | errer return
Gooa IF (.HNOT. (RANHGE (XD IM. 1., DIFLIMMIIDGATC 2181 ! error return
1G85 IF (,NOT, (RANGE (YD IM. 1, DIMLIFIIGOTO 8261 ! error return
ABeE IF. (. NOT. (RANGE (UPLFX. LNLOLLNHI 2))GQTO 8221 ! error return
6Be7 IF (.NOT, (RANGE (UPLFY. LNLO.LNHI J3)G0TO 8481 ! error retyrn
pege 1F (. HOT. (RANGE (UPLFX+XDIM=1.LNLO,LNH] J3)G0TO 8561 ! error return
pags ~IF (. NOT. (RANGE (UPLFY+YDIM-1,LHLO.LNHI 3))G0TO 8681 ! error return
gase C
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oo
o Cr
w0 W

]

(]
AR S\
1D WGt W

U

upirs
gipe
p163
gi1e
G111
p112
@113
pii4
Bi1s
p116
B11i7
@g1ig
g1ic
G126
a1zl
fiz2
G123
G124
Gi1za
aize
G127
v1ge

CiIE
G131
g132
@133
8134
G139

B136

a3 OY €1 5 8 Y =

(]

we gel to this point if the tronsfer is to iake place

c
IMROW = UPLFY
DO 2008 ARAROLW = 1. YDIM
CALL RDIL2(¢IBUF. IMAGE. IMROWD
c | the next line initiclizes the column pointer:
IMCOL = UPLFX + 1 | the "+1" is necessory becouse COMTAL imoge
C | coordinates range from 8 to 511 and the
C 1

| FORTRAN crroy indices range from 1 to S12.
DO 1088 ARACOL = 1, XDIM

IBUF (1MCOL)Y = INPARA(ARARCW. ARACOL)

IMCOL = IMCOL + 1 ! increment for next 1888 loop poss
1669 CONTINUE
CALL WRILZCIMAGE., IMROW. IBUF)

IMROW = IMROW + 1 ! increment for next 2080 loop pass
2660 CONTINUE
RETURN | successful termination
C
Ok ERROR RETURNS:
C

ere1 WRITE(TERM, €083) IMAGE. IMLO. IMHI
6pe3 FORMAT(® IMAGE NUMBER.”. 13, ~ OUT OF RANGE:”. 214,°.7)
GOTO 8508 '
c
g1g1 WRITE(TERM. ©183) XDIM, 1, DIMLIM
§163 FORMAT(® % DIMENSION.’, I4. ° OUT OF RANGE:’, 215,°.")

GOTO 899@
C
6261 WRITE (TERM, 6283) YDiM. 1. DIMLIM
g7e3 FORMATC® Y DIMENSION.”, I4, * OUT OF RANGE:", 215.°.7)
GOTO 8%90a
~
gze1 URITE (TERM, 8303) UPLFX. LKNLO. LNHI :
€363 FORMAT(® X COORDINATE FOR CORNER, ", 14.° OUT OF RANGE:,2I5.”.7)
GUTO 85a@d
C :
{ WRITE (TERM. €493) UPLFY, LNLO. LHHI

(sl
N
(s ]

(2]
N
[
2}

FORMAT(® % COORDINATE FOR CORMER..I4.° QUT OF RANGE:’.215,”.7)
GOTO 8aEA

o561 URITE (TERM, €582) UPLFX. XDIM. Linl, LHAIT
6563 FORMAT(® ® CCORDINATE FOR THE CORMER AND THE X DIMENSION *.
1 + OF THE ARRAY’.~. * OVERFLOW IMAGE EOUNDARIES.®.
» % COORDINATE =7, 14, "X DIMENSION =", 14, /.
3 » IMAGE COCRDINATE LIMITS &RE . 215, ".7)
GOTO 89@@
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@137 C-
9136 8661 WRITE(TERM. 88683) UPLFY., YDIM. LNLO. LNHI
G139 8683 FORMAT(® v COORDINATE FOR THE CORMER AND THE VY DIMENSION *,

@140 1 * OF THE ARRAY*./. °~ OVERFLOW IMAGE BOUNDRRIES.”.
8141 2 * ®X COORDINRTE =", 14, "X DIMENSION =", I4. /.
@142 3 * IMAGE COORDINATE LIMITS ARE “. 2I5. ".7)

€143 GOTO s26e

B14s C

P145  89€6 URITE(TERM. 8983)

G146 E9E3 FORMAT(’ WRIRC FAILS. NO TRANSFER TRKES PLARCE.’)
@147 RETURN

{1ag END

@149

g1sa

156



gWRLUT T=0P2@B4 1S ON CREGA21 USING 088004 BLKS R=000808

(<]p CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCGCCCCCCC
peB2 SUBROUTINE WRLUT(LUTNUM, TABLED

@6oB3 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCCCCCCCCCLLLLLLLLLLLLLLLCC
gagd C

@885 ChoiokPARAMETER DECLARATIONS:

pges C
goo? . INTEGER LUTNUM | the number of ihe COMTAL look-up teble (called
- poes C | %¢unction memory” in the COMTAL 1iterciure).
BGos INTEGER TABLE(256) ! the volues to be ploced in the look-up toble:
vaig C | notice that B mops to TRBLE(1). 1 mops to
egit C ! TABLE(2), .... ond 255 mops to TABLE(256).
po12 C
pr13  CookINTRODUCTION:
pe14 C
6g15 C The subroutine LiRite Look-Up Table (LUT) estobl ishes o COMTAL mapping
6316 C  from the integers B-255 to the elements in TABLE. This LUT con be
gZi? C used for grey level enhoncements in the COMTAL., A similor suhrnndine
#8918 C colled WRPSU is used tc establ ish o pseudocolor look-up toble. This
pp1s C routine is only used for grey scale look-up tobles.
pe2o C '
pe21  Coorkl ANGUAGE :
‘gp22 C
g2z C FORTRAN 77. the HP-1880 version for RTE-6/VM.
pe24 C ‘
po2s  Coorkl IMITATIONS:
popze C ‘
pE27 C Although € bits are sufficient for the look-up taoble wvolues., full
pg28 C  integers are used in TABLE. ~This formot is dictoted by the COMTAL
ga29 C conventions as given in section 5.2.3.1. o
#e386 C
gn31  CooorSUBPROGRAMS CALLED:
pa3z C
ez € name source lood  remarks
Q@24 [ W emmmmm mmmems Semems oo - ,
aazs ©  DANGE  GRANGE  %RANGE logical function which determines if its 1st
pale C porgmeter is within its 2nd and 3rd inclusive.
@po3v €
GEzs CumolRITTEN BY:
eczz C
gaty C The code on which this subprogrom is based was writien by’
@e4: C METTIE D. FAULCON. July. 1983. This subprogrom wos writien by
@a4z € KEITH MILLER., July. 1984, with the support of o NASA-ASEE
gas3 € summer fellowship.
pudq C
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BB45
Bo4s
@647
0048
pe4s
Baso
BB51
0as2
6053
Bo54
©ass
BES6
8as?
pess
@ase
Baco
pEs 1
pas

g£683
£664
goss
§3s56
ges?
eees
Goes
Beve
Be7 1
garz
6073
gara
£avs
SHYEO
par?e
G673
B9
alupde
goat
Gosz
Coz3
Loza
SRS
GLa&

gaay

aess
6Cz9
©ase

158

CoxokREVISION HISTORY:

C
CooiokLOCAL VARIABLES:
c
LOGICAL RANGE ! logical function which determines if its ist
c ! porameter is within its 2nd and 3rd inclusive.
INTEGER TERM ! logical unit for terminal output
INTEGER LUTLO.LUTHI ! 1imits for COMTAL function memories
c ,
CookINITIAL IZATIONS:
C
DATA TERM/1/
DATA LUTLO/17. LUTHIVZ4/
c
CHokPROCESS ING
cC
IF (.NOT. (RANGE (LUTNUM, LUTLO.LUTHI))) GOTO 88081 ! error return
C
C Frogromming notes:
C The EXEC commond porometers ore discussed in the HP RTE-6/VM
c Progrommer’s Reference Monual. 2-19ff. The COMTAL porometers
C ore discussed in section 5.2.3 of the COMTAL User’s Monual.
C
C The first porometer to EXEC identifies the EXEC commaond as _
c o write commond. The second porcmeter identifies the resident -
c KF driver (36B) ond gives the code (2BBBE) thot identifies this
c operation. o traonsfer to o COMTAL function memory (Look-Up Table).
C The third porometer gives the Look-Up Table values (TABLE).
C and the fourth perameter gives the length of TRBLE in words.
c The fifth porcmeter is o COMTAL code thot is described bit by
c kit in the User’s Monual. In short. bit 15 signifies write to
C COMTAL, bit 14 designotes function memory instead of pseudocolor.
c hit 12 signifies stondard replocement, and bits 839 identify the
c funclion memory to be used. (Bits cre numbered 15 high. B low).
c :
CALL EXECC 2, 36B+26GE, TRBLE. 256. ((LUTNUM=-1)%256) )
RETURH
c
CstorERROR RETURN
[
€001 WRITE(TERM. 8003) LUTHUM. LUTLO. LUTHI
86eE3

¢

espe
€901

FORMATC® THE FUNCTION MEZMORY NUMBER.”.14.’, IS OUT OF RANGE:’.
. 214, *.%) ‘
URITE(TERM, 8981)

FORMAT (" WRLUT FAILS. NO TRANSFER TO COMTAL.*)

END



8WRPSU T=00804 1S ON CROEO21 USING @0@12 BLKS R=0200

8201
eo62
Beo3
6ead
@e0s
Boee
gaar
6aos
@289
8B1a
8B11
o1z
8013
Bg14
0615

gale

o1y
vo18
ga1s
8620
8621
po22
ap23
ae24
6325
@26
guz27
0a2s
eeEz9
pa3a

8631 -
a3z -

On33
G324
oI5
gGa326
eG3?
GaE3s
Ea3Yy
4]afdz]
Ga4l
0a42
Ba4a3
6044

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLLLLLLLLLLLLLLLLLLLLCCE
SUBROUTINE WRPSU(TABLE)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC .
C

CHkiPARAMETER DECLARATIONS:

c
INTEGER TABLE(768)! the values of ihe COMTAL look-up
c ! toble are read from this array. The RED toble
[ P is in TABLE(1:256): the GREEN, in TABLE(257:512):
c ! oand the BLUE. in TABLE(513:768).
N
Coolok INTRODUCTION :
C
C  The subroutine WRite the PSeldocolor toble writes the 3 COMTAL moppings
C from @-255 which comprise the pseudocolor table. Note that the uvolues
C ore ploced into TAELE in the order RED, GREEN. and BLUE.
C : '
CaorkL ANGUAGE :
c
C FORTRAM 77. the HP~1B0@ version for RTE-6/VM.
C
Coororl IMITATIONS
C L.
C ARlthough 8 bits are sufficient for the look-up table values, full
c integers are used in TABLE. This formot is dictated by the COMTAL
€ conwentions os given in section 5.2.3.1.
I
CookSUBPROGRAMS CALLED:
C
C  NONE.
C
CaoadRITTEN BY:

C .

€ The code on which this subprogrom is bosed was written by
C NETTIE D. FAULCOM. July. 1983. This Subprogram wos writien by
C  KEITH MILLER. July., 1984, with the support of o NASA-ASEE
C  summer fellowship. ' '

C

ComoiREVISION HISTORY:

c

C .

CaoLOCAL VAR IABLES:

c

C  NONE.
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Be4s C
8846 CwroxINITIALIZATIONS:

8047 C

@e48 C  NONE.

pa4s C -

@e50  CrokkPROCESS ING

@gs1 C

gasz2 C Programming notes: A

@ess C The EXEC commond porometers ore discussed in the HP RTE-6/WM
gos4 C Progrommer’s Reference Manual. 2-19ff. The COMTAL parometers
Gess C agre discussed in section 5.2.3 of the COMTAL User’s Monual.

gas56 C

gzsy C The first parometer to EXEC identifies the EXEC commond os

ga58 C o write command. The second poarometer identifies the resident
@g5s C HP driver (36B) ond gives the code (3B8BB) thot identifies this
Gaes C cperation. o tronsfer from the COMTAL pseudocolor taoble.

Gss1 C The third porometer gives ihe arroy thot will hold the values.
gagz C ond the fourth porameter gives the length of TRBLE in words.
GGz C The fifth porometer is o COMTAL code that is described bit by
tged C bit in the User’s Monual. The DVR4l driver tokes cure of oll the
g6sSs C bits except 8&S uhich identify the color to be tronsferred.

ooee C .
pas? C Note that we moke three seporcte colls to EXEC. Each call fills o
@ssg C different section of the pseudocolor toble from the TABLE array.
gees C :
pare CALL EXEC( 2, 36B+3B8B. TABLE(1). 256, 1%256 ) ! red

! CALL EXEC( 2. 36B+300B. TABLE(257). 258, B%256 ) ! green

peE?v2 CALL EXEC( 2, 36B+380B, TABLE(513). 256. 2%256 ) ! blue

BEv3 RETURM

Cov4 END
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gLRTAR T=£5004 1S ON CREEI21 USING 08862 BLKS R=5344

0tol CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCECCCCCCCCC
GLoE SUBROUTINE WRTAR(XCOOR. YCOOR) ‘
Bou3 CCCCCCCCCCCCCCDCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
paada €

gIas  Coss PARRMETER DECLARATIONS:

gans C . ‘

pea? INTEGER XCQOOR | % coordinate of the desired target locution.
gase INTEGER YCOOR | ¥ coordinate of the desired target location.
aggs C

G@10  Cwor INTRODUCTION:

Garr C

Got2 € This subroutine WRites o TARget location to the COMTRL. thereby
gty © "positioning" the COMTAL cursor.

ge14 C

ra1s Ol ANGUAGE :

coie C

g1 C 0 FORTRAN 77. the HP-1880 version for RTE-6/VM.

Gogle C :

G619 Cuoetl IMITATIONS:

pezs C -

ezl C  Both the XCOOR ond YCOOR must be within the ronge @ to 511. If not,
gazz C on error messoge is printed and no tronsfer tokes place to the COMTAL.
vez3 C ’
gpza C
gazs
Baze
@gzv

steedet

%orSUBPROGRAMS CALLED:
c .
c
C
528 C RANGE  &RANGE %RANGE logicel function that determines if its
c
c
c

name source load remgrkKs

———— o o —— g -~ - -

a6azg9 first parometer is within the 1gst two porometiers.

GBe32

AT
=3

(%

st R TTTEN BY:

gozz C :

C Tha code on which this subprogram is hased wos written by

C  METTIE D. FRULCON. July. 1983, This modification is by

C  KEITH MILLER. June, 1984, ‘

c :

Crotes REVIS 10N HISTORY:

c

C

oL OCAL VARIABLES:

c :
LOGICAL RANGE | function thot oscertoins if its first parameter

C | is between (inclusive) its last 2 parometers
INTEGER TERM | the logical unit for terminal output
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agas -
BB46
Go4y
gods C

INTEGER LHLO. LNH! ! the limits on COMTAL image 1ine numbers

INTEGER IEUF(2) ! buifer for pessing coordinates to COIMTAL
INTEGER I1DUMMY ! on ignored EXEC call porometer

@Ed9  CaonINITIAL IZATIONS:

@eEss .
BEs1

BE52

8653 C
EEsd  Coenp
ABsS C
6656
8B57
b5y
0659
zeeD
Gaci
0a62
eE63
Gesd
BoES
Gose
geer
gg6s
aE6y
Gave
@71
aars
Be73
gora
BeETs
gave C

DATA TERM/ 1/
DRTA LNLD/B-. LNHI/511/

GCESSING

IF (.NOT.(RANGE (XCOOR, LNLO,LNHI}))  GOTO 8881 | error return
IF (.NOT.(RANGE(YCOOR:. LNLO.LNHI)))  GOTO 8181 ! error return

Programming note?

The EXEC coll i5 explaibed in detdil in the

HP Progrommer’s Reference Manual for RTE-6/VM.p.2-19¢¢{. This
transfer function for the COMTAL is discussed in ihe

COMTAL User”s Manual. Section 5.2.4. In the EXEC coll

thdt follows: the HP resident driver colled DVR4! is cdlled as
follows: the first porometer (2) signifies o write: the

second parameter is in two parts: 36B identifies the resident

DYR41 driver. ond 4888 identifies the target tronsfer cperation

of that driver: the third paremeter (IBUF) contcins the tuwo coordinates
to be tronsferred. and the fourth parometer gives the length of the
huffer in words. The last pardmeter is ignored.

IEUF (1) = XCOOR

IBUF(2) = YCOOR

CALL EXEC(2. 36B+4@8B. IBUF, 2, IDUMMY)
RETURN

GGvY  CorERROR RETURMS

Gare C
GL7e ea

162

WRITE(TERM. €883) XCDDRs_LHLO, LNHI
FORMAT (" XCOOR.”, 15, * OUT OF RAMGE:’, 214.°.")
GOTO 8s9aa

URITE(TERM. 8183} YCOOR, LNLO, LNHI
FORMAT(" YCOOR,". 15, * OUT OF RAMGE:". 214, *.*)
6OT0 £90@

WRITE(TERM. 8S01)

FORMATC(” WRTAR FAILS. NO TRAMSFER.”)
RETURN

END



TEST PROGRAM SOURCE CODES

& TADD2 T=£0@0B4 1S ON CRBEBZ21 USING #PP82 BLKS R=0000

4]2158 ]
@oa2
Bpo3
o044
6BBS
Ggee
gopar
poee
Gco9
pa1e
agil
pai2
6813
Bo14
BE1s
go16

OO0 0

PROGRAM TADDZ

TEST THE ADDPROGRAM ADDI2 (ADD IMAGES)

KEITH MILLER 71784

LOAD MODULES: %TADD2, #ADDI2, #CMMND. %RANGE. #DIGIT
CALL ADDI2¢B.1,2.1) | SHOULD GIVE OUT OF RANGE ERROR.
CALL ADDI2(1.8,2.1) ! *

CALL ADDI2(1.2.8,1) ! "

CALL ADDI2(3,1,2.1) ! SHOULD WORK.

STOP
END
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&TADDI T=¢0@@4 IS ON CREBO21 USING @6882 BLKS R=0060

(]2]53]
8602
BBo3
BO04
Be6S5
@doe
Boay
gooe
Ba89
o910
goll
o1z
ga13
gal4
bBlts
golie

164

OO0 0O0

PROGRAM TRDDI

TEST THE ADDPROGRAM ADDIM (ADD IMARGES)

KEITH MILLER 7/17/84

LOAD MODULES: %TARDDI.

CALL ADDIM(B.1.2.1)
CALL ADDIM(1.8.2.1)
CALL ARDDIM(1.2,0.1)

CALL ADDIM(3,1.2,1)

STOP
END

!
!
!

%ADDIM, %CMMND. %RANGE., #DIGIT

SHOULD GIVE OUT OF RAWGE ERROR



&TCLR T=£20@4 1S ON CRE2821 USING @801 BLKS R=G0CQ

6eo1
pEBa
6oe3
gandg
GoLo
BoBo
Baa?
poas
BBus
pr1G
gEll
po12
Ge13
G614

OO0

PROGRAM TCLR
tests the DSPCL subroutine
CALL DSPCL(B.1.2.3)

STOP
END
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&TCLRG T=¢@%84 IS ON CRBBB21 USING 88882 ELKS R=08&8

8001 PROGRAM TCLRG

‘pggz C ' :

@oo3 C TEST CLEAR GRAPHICS
ees4 C-

@853 C KEITH MILLER, 7/72/84
Begge C

pegy C LOAD MODULES: %TCLRG. #CLRGR. %RANGE., #CMMND. %2DIGIT
gaes C

Bess INTEGER IBUF(128)

Gpale CHARACTER*28 CBUF | OVERLAYS THE FIRST 1@ ELEMENTS OF IBUF
aolit EQUIVALENCE (IBUF.CBUF)
peiz C

Bo13 CBUF = *CLEAR GR 2~°

gald4 C

ga1s CALL CLRGR(®)

vole CALL CLRGRC1)

agiy CALL CiMNDCIBUF. 16)
po1e CALL CLRGR(5)

gols C

8620 STOP

Ba21 END

g2

BB23

@24

0B25

@o26
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&TCLRI T=€£08@4 1S ON CREOBZ1 USING @888z BLKS R=86&8

Baal
BLoZ
Gau3
alagufal
G073
GEte
. Baor
BEH8
BEsY
goie
pail
palz
BE13
Goi14
cois
gdio
Glubirg
gole
Byl
puzo
a6zl
goz2
ge23
gE24
BoZS
coze

P I

OOOO0O0O00

PROGRAM TCLRI

TEST CLERR IMAGE

KEITH MILLER. 7-2-84

LOAD MODULES: #TCLRI, %CLRIM. %RANGE. %ZCMMND, ®DIGIT

INTEGER IBUF (128}
CHARACTER*2B CBUF

| OVERLAYS THE FIRST 18 ELEMENTS OF IBUF

EQUIVALENCE (IBUF.CBUF)

CBUF = *CLERR IMAGE 2°

CALL CLRIM(®)
CALL CLRIMCI)
CALL CHNDCIBUF.
CALL CLRIM(S)

STOP
END

13)
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&TCMM2 T=68804 IS ON CRBEBP21 USING 0D083 BLKS R=0080

14715 PROGRAM TCMM2

gee2 C

8083 C TEST CMMND AGAIN

8884 C :

gogos C KEITH MILLER., 7-/12/84
ggoe C

bog?7 C LOAD MODULES 2TCMM2. %CMMND, X%WAIT
ggge C

8@g9 INTEGER INNUM.I. IBUF(128)
06108 CHARACTER*255 CBUF

Bo11 EQUIVALENCE (IBUF.CBUF)
Botz2 C

6013 DO 1pBB 1 = 0.256

6914 WRITE(1.508) 1

@15 500 FORMATC(* TESTING CHARACTER #*, 14)
aale CALL WRIT

Bo1? CBUS = "G 2 PRO 1°

Ba1g8 CALL CMMND(IBUF.9)

8819 CBUF = CHAR(I)

020 CALL CMMNDC(IBUF. 1)

821 18688 CONTINUE

a6g22 STOP

023 END
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& TCMMN T=60B84 1S ON CRBPE21 USING 6e882 BLKS R=8008

Boo1
(2] 5ie
8603
auo4d
6161535
ocee
goar
goee
@ess
@o10o
@811l
@gBi2
BE13
gol4
Be15
a6
ga1?
@alg
gats
08828
6821
Bo22
pe23

o000

(@]

PROGRAM  TCMMN

Keith Miller. &/16/84

Testing SUBROUTINE CMMND

LOAD MODULES REQUIRED: #TCMMN. #CMMND
INTEGER IBUF (128)

WRITE (1. 1)+ |
FORMAT(® TO EXIT THIS TEST. ENTER AN EMPTY STRING®)

WRITE(1.18)

FORMAT("ENTER RSCII STRING")
READC(1.2@) IBUF

FORMAT (128R2)

N = ITLBGC) I ITLOG gives the number of charocters typed in
IF (N .EQ. B) GOTO 999

CALL CMMNDCIBUF.NJ
GO TO S
993 END
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&TCHT T=£2084 IS ON CROEGB2! USING 80282 BLKS R=0988

BEG1
6602
BEa3

peag
poee
gaia
HER
gatiz
eris
Gai14g
£915
Baie
Gale
gale
po1s

170

OoOOQOO0000

PROGRAM TCNT

TEST THE SUBROUTINE COUNT

KEITH MILLER ?/il/84

LOAD MODULES: xTCNT. XCOUNT. ®xRAKGE. XRDIL2

INTEGER*4 I14BUF (256)
INTEGER  INDEX

CALL COUNT(I4BUF. 1)

DO 10B@ INDEX = 8, 31
WRITE(1.999) (14BUF (CINDEX¥3)+J), J=1.8)
FORMAT(BIS)

CONTINUE

STOP
END



&TCONS T=£ooe4 1S ON CReEB21 USING 88802 ELKS R=0063

6o61
6602
6663
Be04
BEOS
Boo6
6667
6aes
669
6o10
0o11
6612
6013
2@14
Ba15

OO0

1860

PROGRAM TCONS

TEST CONCATENATION OF CHARARCTER STRING. FORTRAN 77

INTEGER IHOLD
CHARACTER*1 CHOLD(2)

EQUIVALENCE (IHOLD.,CHOLID)

CHARACTER#*3 STRING

IHOLD = & + 688

STRING = “xx*

/7 CHOLD(2) 77 ”x¥%*

WRITE(1,1888) CHOLD(2).STRING

FORMAT ¢~
STOP
END

LETTER=", R1.,

»

. STRING=". RS,

]

)
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&TCOPY T=02004 1S ON CREGEZ21 USING 66681 BLKS R=0000

BE31
ob2
GEna
glalaf
pass
(5161519
@ae?
gaGaa
paes
8310
Bl
goiz

172

OO0 00N

PROGRAM TCOPY
TEST ICOPY

LOAD MODULES REQUIRED: %TCOPY,#zI1CQPY.#CMMND.%ZRANGE.
#DIGIT

CALL ICOPY(1,2) :
CALL ICOPY(5.1) ! SHOULD GIVE OUT OF RANGE ERROR

CALL ICOPY(2.-3) | SHOULD GIVE OUT OF RANGE ERROR
STOP

END



$TDIGI T=£@E84 IS ON CROGB2! USING 60082 BELKS R=£303

8a0]
afalahs
Geas
BEo4
GGEs
Gooe
alalarg
Gose
pagz9
Ge10
@a1l
6oiz
pa132
Ge14
ge1s
GEi6
gty
Goie
go19
Bozo
paz!
@22
B2z

Bo24-

8825

OO0 000

581
laea
C

PROGRAM TDIGI

TEST DIGIT
KEITH MILLER. 7284

LORD MODULES: #TDIGI. %DIGIT. %RANGE

INTEGER INT .
CHARACTER*! HCHAR

DO 1BB@ INT = -1, 12
CALL DIGIT(HCHAR, INT)
WRITE(1.581) INT. HCHAR

FORMATC(” INTEGER INPUT AND CHARACTER OUTPUT:’.113.1A1.°.*)
CONTINUE

STOF
END
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&TDSF  T=C00084 IS ON CRO3B21 USING G@@8! BLKS R=0000

6es! PROGRAM TDSP

Gaaz. C

6303 C TEST DSPBW AND DSPCL
6oa4 C

Baes LOAD MODULES REQUIRED: ¥TDSP. #DSPEW, %DSPCL, %CMMND.
8006 C %WAIT, %RANGE. #DIGIT
gea? C

B33 CALL DSPBU(1)

6EES CALL WAIT

@10 CALL DSPBUI(2)

6011 CALL LAIT

G612 CALL DSPEW(3)

BE13 CALL WAIT

Gi14 CALL DSPEW(B)

i3 CALL WAIT

Giis CALL DSPCL(1.2,3,8)
6I17 STOP

6o18 END

BEi19

GEZ0

6az1
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&THIST T=£8864 IS ON CRO2821 USING 08882 BLKS R=8860

661
al%l5pd
Boo3
Bood
Boos
paeEs
aes?
oaos
@oog
6o1o
o1l
go12
6o13
gai4d

OO0 a0

FROGRAM THIST

TEST THE SUBROUTINE HISTO

KEITH MILLER., 7/31/84

LOAD MODULES: %THIST, #HISTO. #DIGIT. XCMMNZ, ZRANGE

INTEGER TABLE(256)
INTEGER 1

CALL HISTOCD
SToP
END

1 implicit do loop index
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&THORﬁ T=£26B4 IS ON CREOe21 USING 80882 BLKS R=0383

oy PROGRAM THORM

gotz C

Ggas C TEST THE PROCEDURE NORML.
geos €

§ess € KEITH MILLER JULY 6, 1983
gooe C

gugy C LOAD MODULES: %TNORM, %NORML. zHILO. #RDILZ, %UWRILZ. %RANGE
Gtag C

6uEe CALL NORML (2

oa1o STOP

ge11 END
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&TNOTE T=£0804 IS ON CREGG21 USING 08882 BLKS R=6009

Beo1
Beo2
peo3
too4d
gaas
Bace
Gae?
gaoe
2ees
oG
o111
goi12
Ba13
gai14
€ei1s
polc
ge17
gal1s
gB19
pg20
egz1
@gz2
Ba23
ggzd
ge2zs
826
Ba2v
pa2s
gazg
gjada
a3l
Gasz
£a33
fasd
(G35
Gaze6
Ga3Rs
ge3s
BB40
o4l
po42
pad3
0644

OO0 00

OO0O0O0O00O00O00O0000

OO0 0O

PROGRAM TNOTE

KEITH MILLER. 7,26/84

LOAD MODULES: %TNOTE., %NOTES. %zNOTE2.
2CMMN2, %CMMND, #DIGIT.

CHARACTER*255 CBUF

INTEGER
EQUIVALENCE

IBUF (128)
(CBUF ., IBUF)

- TEST THE SUBROUTINES NOTES AND NOTEZ2

CALL NOTEZ(1,1@0,188,°B".3.,°1.BLUE")
CALL NOTEZ2(1.180.288.,°R*.3,"2.RED")

CALL NOTE2(1.10@.380.°G".3."3.GREEN")
CALL NOTE2(1,168.408.°S”.3,"4.5AME")

CBUF(1:11) = “USING NOTES’
NOTES (1. 1@.10.°R", 1.CBUF., 11)
NOTES (5. 108, 18.°R”, 1.CBUF. 11)

CALL
CALL
CALL
cAaLL
CALL
CcAaLL
CALL
CALL
CALL
CALL

CALL
CALL
caLL
CALL
catt
CALL
CALL
CALL
CALL
CAaLL
CALL
CALL
STOP
END

NOTES(1.512,18.°R". 1.CBUF. 11)

NOTES(1.-1.108,"R". 1,CBUF, 11)

NOTES(1.18.512."R’*. 1.CBUF. 11)

NOTES(1.18.~-1,°R”. 1.CBUF, 11}
NOTES(1.18.16.°r", 1.CBUF., 11)
MOTES{1.18.,18." *.1,CBUF.,11)
NOTES(1.18,18.°R".8.CBUF. 11)

NOTES(1.1@,18,°R*.17.CBUF. 11)

NOTEZ (2, 128,
NOTE2(8. 120,

MOTE2 (5. 120.

NOTE2(2.512.

NOTE2(2. -1,
MOTEZ (2. 120,
HMOTE2(2. 120,
MOTEZ(2. 128.
HOTE2(2, 120.

NOTE2(2.128.248.°B".17. "USING NOTE2”)

DSPGR (1)
DSPGR(2)

248.°B",3,"USING
248,°B" .3, "USING
248.°B* .3, "USING
248, °B” 3. "USING
248.°B" .3, "USING
512.7B", 3. "USING
-1."B",3,"USING
249."p” .3, "USING
248.°B’.8,"USING

NOTE2)

NOTE2”)
HOTE2’)
NOTEZ2”)
NOTE2”)
MOTEZ2" )
NOTEZ22
NOTEZ2”)
NOTEZ2*)

#DSPGR. . ZWRTAR.,
#RANGE, #DELRY
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eTPHT T=CC0G4 1S ON CROCO21 USING @oGa1 BLKS R=GEAO0

835 PROGRAM TPNT

geoz C

5663 C TEST THE SUBROUTINE PAINT

6eed C

WGas € KEITH MILLER. 7/16/84

go0s C .

6ea7 C  LOAD MODULES: %TPNT. #PAINT. ZRANGE. #WRIRC, %RDTAR,
BE3S € 4RDILZ. 2WRIL2., #CMMHD, #DSPBU
BE0S  C

GE10 CALL PAINT(1,35, 28@)

6311 STOP

Bz END
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&TPROF T=£20084 1S ON CROG021 USING 00882 BLKS R=6000

08301
goB2
£8u0e3
gop4
oaes
gobe
guo?
paeg
BEas
0010
Bl
gg12
ae13
pai4

OO0 nO0OO0O0O0

1681

PROGRAM TPROF
TEST PROFL SUBROUTINE
KEITH MILLER, ?r12/84

LOAD MODULES: %TPROF, #PRCFL. %RANGE., #CMMND. ZWRIT,
' #DIGIT -

CALL PROFLC(1, 1)

WRITE(1,1661)

FORMAT(® SUCCESSFULLY RETURNED TO CALLER OF PROFILER®)
sTOP

END
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LTRANG T=CB0B4 1S ON CRBOZZz1 USING ©5802 BLKS R=0680

20621 PROGRAM TRANG

gooz C

GEo3 C TESTS THE RANGE FUMCTION
goad C

@oses C LOAD MODULES REQUIRED: %TRANG. %RANGE
@@se C

egrov C

Gacs LOGICAL RAMNGE. ANSLER
gaeg C

Gola WRITEC(L, 1)

Al -1 FORMRT(* SHOULD BE T F ERROR-F*)
gaiz2 C

a3 URITE(1.2881) RANGE(2.1.3)
gaid4 281 FORMATC(® . LD

gas WRITE(1.28061) RANGE(1,2.3)
fa01a PNSLER = RANGE(3.2.1)

Grni? WRITEC1,2601" ANSWER

caig C

Go19 STOP

oe2e END

Baz1

g2z

0623

6B24

Bazs

Be26

gaz?
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¢ TRDTA T=£0884 1S ON CREBB21 USING pepB2 ELKS R=0808

Geal PROGRAM TRDTA

geaz C

gegs C TEST THE SUBROUTINE RDTARE

azad C

0585 C KEITH MILLER, 7719784

gass C

gagr C LOAD MODULES: %TRDTA. %RDTRB. ZRANGE

coge C

(@GS INTEGER TABLE(16), INDEX. WHICH

goip C

peE1l DO 2000 WHICH = 1.4

gotlz CALL RDTAB(TABLE. WHICH. @) ‘
. B@l13 WRITE(1.999)WHICH, TRBLEC(1). TRBLE(2). TABLE(3), TABLE(4)

zo14 989 FORMAT(I12. *) *. 409)
gais 2008 CONTINUE

gais C
e6B17 STOP
goie END
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&TSETY T=C0OB4 1S ON CRBEBZ1 USING 00832 BLKS R=68E0

Glulup) PROGRAM TSETV

ooz C

g3 € TEST THE SETYV SUBROUTINE

Be84 C

@goes C KEITH MILLER. 7/17,84

gote C

Boey C LOAD MODULES: #TSETV. %SETV. XRANGE. #%DIGIT. XCMMND., %DSPRUW
Goag C

Quees CALL SETV(2) ISHOULD BE AN ERROR
810 CALL SETV(11) !SHOULD BE AN ERROR
@oll CALL SETV(S) ISHOULD WORK

gp12 C

0813 STOP

Gat4 END

182



&TSPRD T=£0B64 IS ON CRO@B21 USING BEEE3 BLKS R=B3LD

geol
pugz
gee3
enp4d
GrEs
Coos
Boav?
Coot
pBBs
@018

611
goie
po13
gola
cals
6a16
Gy
G@le
oel1s
6529
ozl
pazz
pu23
Ba24
pE2s
gaze
Br27
togze
Be29
alexAd
Bas1
Be32

OO0 OO00O00O0n
N
[0
(23}
[}

OOO0O0O00O000

o

1861

1683

3600

FROGRAM TSPRD

TESTS THE PROGRAM TSPRED.

KEITH MILLER. JULY 5.,1984

LOAD MODULES: %TSPRD. #SPRED., #RDILZ, #WRILZ. %RANGE
INTEGER IBUF(512). I1, 12, I3, INDEX

WRITEC(1, 1881

FORMAT(® GIVE THREE SHADES, USING THE FORMAT 314:°)
READ (1., 1803)I1, 12, I3

FORMAT(314)

DO 206@ INDEX=1.170
IBUF (INDEYD = I1
IBUF CINDEX+170) = 12
1BUF (INDEX+348) = I3

CONTINUE

IBUF(511) = 13
1IBUF(512) = I3

DO 3888 INDEX=8.511

CALL WRIL2(1, INDEX. IBUF)
CONTINUE ‘
CALL SPRED(1)

STOP
END

183



&TSUBI T=£8684 IS OW CROABZ! USING 08882 BLKS R=B2E0

1]9]6 B! PROGRAM TSUBI

g3z C

pEe3 C TESTS SUBROUTINES SUBIM AND SUBIZ2
@ea4 C

goes C KEITH MILLER 723,84

gaes C

gogy C LOAD MODULES: %TSUBI, %SUBIM. %SUBI2. X%RANGE. XDIGIT,
5068 C “WRIT, %CHMMND

pEg9 C

gelg C

goll CALL SUBIM(1.3.2)! =no offz~d

G612 CALL WAIT

013 CALL SUBI2(1.3.2)! 128 pcéz~t
ga14 C

aais STOP

GaiE END
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&TTHRS T=C0B@4 IS ON CRBEG21 USING 80803 ELKS R=80C2

cis{chl
gac2
aee3
cacd
GEEs
gita
aeary
Gana
geas
Go i
Galt
@12
geis3
Goig
CZis
baie
GGty
GG1e
€al1g
boze
L Ggz2l
GB22
po23
ga24
B@2s

OO0 o

PROGRAM TTHRS

TESTS THE SUERQUTINE THRESHOLD

KEITH MILLER ?7/25/84 |

LOAD MJDULES: X%TTHRS. #THRSH. XRANGE. #RDIL2, X%WRIL2

INTEGER THRESH! THRESHOLD FROM USER
INTEGER IN.OUT! TWO IMAGES '

WRITEC, 1881)
FORMAT(” GIVE THE OUTPUT IMRGE NUMBER:”)
RERD (1. 160320UT

5 FORMATC(ID

WRITE (1. 1085)

FORMAT(" GIVE THE INPUT IMAGE MUMBER:")
READ (1.1863) IN

WRITE (1, 1867)

FORMAT(” GIVE THE THRESHOLD PIXEL VALUE:®)
RERD (1, 1@@9) THRESH

FORMAT(I3)

CALL THRSH(OUT. IN. THRESH)

STOP

END
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ETTSTI T=£80084 IS ON CRGBG2! USING 68831 BLKS R=GBE6B

. BBOB1 PROGRAM TTSTI

geo2 C

Bog3s C TESTS THE TEST IMAGES

eog4 C .

8E05 C LOAD MODULES: %TTSTI. %TSTI!. %URILN. %RANGE
Bege C

lalalarg CALL TSTIIC(D

4l7lalc] STOP

©ees END
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&TTVZC T=CCOB4 IS ON CRBGB21 USING 82882 BLKS R=5228

B6o1
0&az
@ce3
Bata
Qzes
oE0e6
41517rg
Boag
6989
@10
bgit
a2
Be13

TN

Cois

OO0 0O0O00

leet

PROGRAM TTv2C

TEST THE SUBROUTINES TV2CM AND TvV2C4

KEITH MILLER.

LOAD MODULES:

WRITE(]. 1881
FORMAT(® MAKE
CALL WAIT
CALL Tv2C4
STOP

END

717784

“TTVZ2C,
%RANGE.

SURE TV

XTV2C4, %TV2CM. %CMMND. #DSPBUL
ZDIGIT. #WAIT, %ADDIZ. XDSFVD

CAMERA IS SET TO IMRGE 5.%)
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&TWRIT T=€0884 IS ON CR@BB2!1 USING ©P0B2 PLKS R=£O000

6eo1 PROGRAM TWAIT

pecz ¢

pEE3 C TESTING THE WAIT SUBROUTINE
oeed C KEITH MILLER. JUNE 8. 1984
peas C

BEBE INTEGER IERR. IX, 1Y

pee? C

GoBE WRITE (1. 1888)

peGS 1868 FORMATC * START WAIT TEST")
6o 10 CALL WAITC(IERR)

pE11 CALL KMRTAC  IX.1Y.IERR)
gB12 WRITE (1. 2880)

@813 2068 FORMAT( * END LAIT TEST”)
ee14 C

8a1s STOP

G316 END

617
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&TWIFE T=C8004 IS ON CRBEO21 USING 88802 BLKS R=GRCD

6ao1
pad2
geos
Beod4
pees
GEEE
GoHc?
ey
LEsE
SR YS]
gpoty
a@iz
6613
Ehal4g
Gais

Lol

e
Lol

geig
Go1s
6O28
ga21
gazz
Goz3
pa24

OO0

PROGRAM TWIPE

TESTS THE PROCEDURES DSPGR AND WIPGR
KEITH MILLER 7/38/84

LOAD MODULES: #zTWIPE, %DSPGR. %WIPGR, %WAIT,
#RANGE, #DIGIT. “CHMMNZ

CALL DSPGRC1D
CALL DSPGR(2)
CALL DSPGR{(3)

CALL LAIT

CALL WIPER(3)
CALL UAIT
CALL &IPGR(2}
CALL WAIT
CALL WIPGR(1)
CALL WAIT
CALL WIPGR(D
STOP

END
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&TXFDS T=58604 IS ON CROGC21 USING 080801 BLKS R=0008

0e01 PROGRAM TXFDS

@agz C

gop3 C TEST PROGRAM FOR BWFDS. CLFDS

gop4 C

agas C KEITH MILLER. 7/12-84

pooe C '
ogor L LOAD MODULES: #TKFDS, %BUWFDS. %CLFDS. %RANGE. ZWRILN. Z%CMMND, %DIGIT
goag C

BoBY INTEGER FLNAME (3)

6010 CHARACTER:E CHAME

Bail EQUIVALENCE (FLNAME.CNAME)

gote C

0e13 CNAME = “CFXRAY”

vB14 CALL BWFDS(1. FLNAME)

8815 C

@o16 C CNAME = “CFMAND”

6a17 C CALL CLFDS(1.2,3,8, FLNAME)

8818 STOP '

BB 19 END

190



&TXGLN T=C0BG4 IS ON CRGB3Z1 USING 03202 BLKS R=QE30

el
@BzE2
gagz
pag4
Gaas
@oes
sjatirg
Geea
£a09
galo
ce1l
GE12
Ba13
geld
Ba15
gale
pel7
GIGBRS]

OO0

P

PROGRAM THGLN
TEST WRGLM AND RDGLN
LOAD MUDULES REQUIRED: %TXGLN.Z%RDGLN.%WRGLN.%RANGE

INTEGER LINE ! number of line in imuage being processed
INTEGER IBUF(32) ! buffer to hold ONOFF volues. one line/time

! note that 16 ONOFF bits fit in one INTEGER

DO 28868 LINE = 1, 512
CALL RDGLNCIBUF., 2. LINE)

CALL WRGLN(1, LINE. IBUF)
2068 CONTINUE
END
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&TXGPT T=60604 IS ON CRBEB21 USING 08882 BLKS R=806

Beo1 PROGRAM TXGPT

@osz C

@ee3 C TEST RDGPT AND WRGPT

@eoa €

gres C KEITH MILLER, 6,22/84

6606 C

aeEe?  C LOAD MODULES: %TXGPT. %RDGPT, %zWRGPT. #RANGE, &RDTAR
pagge C

BEEg INTEGER INDEX ! LOOP INDEX

gaie C

6611 DO 1802 INDEX = 1., 28

612 CALL WRGPT(1. INDEX. INDEX, 1D
8013 CALL WRGPT(1. INDEX, 21-INDEX. 1)
GGi4 1823 CONTINUE

cos €

Ge16 CALL WAIT

617 C

go1s C DO 2088 IMDEX = 1, 28

ge1s C CALL WRGPT(1, INDEX, INDEX. &)
peze C CALL WRGPT(1, INDEX. 21-INDEX. 8)
6621 2060 CONTINUE

g2z C

] DO 3802 INDEX=1.5

Go24 CALL WAIT

er25 CALL RDTARCIX. 1Y)

gazs CALL RDGPTCIVALUE. 1., IX. IY)
peE27 WRITEC(1., 28081) IX. 1Y, IVALUE

cozs 2061 FORMAT(® AT POINT *. 214, * GRAPHICS VALUE=", 12. *.7)
pa2e 3868 CONTINUE

gssa C

00! STOP

sejciel END
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CTXILN T=C3084 1S ON CRBQBZI USING ©G0B24 BLKS R=GZG6a

ceo!
Co0z
6633
cea4
6055
s
cear
(356
e
6E1E
Be 11
catz
6%13
B4
Ea1s
CG1E
Bgi7
oG 18

OO0

(]

PROGRAM TRILN
TEST WRILN AND RDILN
LOAD MODULES REQUIRED: #TXILN.ZRDILN. ZWRILN. zRANGE

INTEGER LINE ! number of line in image being processed
INTEGER IBUF(256) ! huffer to hold pixel values. one line/time
! note that 2 pixels fit in one INTEGER

DO 2026 LINE = 0. 511
CALL RDILNCIBUF, 1., LINE)

CALL WRILN(2, LINE. IBUF)
206@ CONTINUE

EHD
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&TXIPT T=£B2084 IS ON CRGOG21 USING 88802 BLKS R=0008

puol
BEa2
6ea3
oBo4
0005
GGoe
ujeiarg
Beee
&ees
6510
6ol
Gvg12
@6a13
6a14
@aa1s
bel6
gatr
age1g
oe19
wo2e
ggz21
622
@e23
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OOO0OO0O00O0O

1801

PROGRAM TXIPT

TEST RDIPT AND WRIPT

KEITH MILLER. 6/21/84

LOAD MODULES: %TXIPT. #RDIPT, ZWRIPT. “RANGE. XUAIT
INTEGER XCOOR. YCOOR. VALUE
CALL RDIPT(VALUE. 1., 200. 180
WRITE(1,1881) VALUE

FORMAT(® VALUE =, 14 )

CALL WRIPTC1.2AG.100.005)

CALL RDIPT(VALUE. 1. 282, 188)
WRITEC(1.1881) VALUE

STOP
END



&TXIRC T=£GBB4 IS ON CROOB21 USING 68822 BLKS R=G262

pael
LEo2
EG03
sl )

6oos

GoEs
coE?

e
Laud

azes
celg
Bl
ggiz
GUi3
ge14
ogl1a
GE1e
gaiv
geie

aOOoO0O00 00

PROGRAM THIRC

TEST RDIRC (READ IMRGE RECTANGLE)
& WRIRC (WRITE IMAGE RECTRNGLE)

KEITH MILLER. JULY 3. 1584
LOAD MODULES: 2TXIRC., %RDIRC, NWRIRC. #RANGE.

INTEGER BUFFER(18.18)
INTEGER ROW. COL

CALL RDIRC(BUFFER. 18, 18. 1. 8, B
CALL WRIRCC(1, 168, 100, BUFFER. 18, 18)
STOP

END

ZRDILN. 2ZURILN
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8TXLUT T=£2004 IS ON CROSG2! USING 80882 BLKS R=0B8GO

BEel
pEo2
fee3
paod
@gGEs
BeEce
Gac?
coGe
BaEg
go10
Ba11
poi2
6e13
Bo14
ga1s
g616
go17
pe1s
Bo19
po2e
pa21

ag2e -

BB23
pa24
BB25
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OO0 000

(@)

1660

1999
2060

PROGRAM TXLUT

TEST WRLUT AND RDLUT

KEITH MILLER. 71884

LOARD MODULES: X2TXLUT. 2WRLUT, %RDLUT. XRANGE

INTEGER TABLE(256). TRBLE2(256)
INTEGER INDEX

DO 1888 INDEX = 1.256
TABLE (INDEX) = 256-INDEX
CONTINUE

CALL LRLUTC(1, TRBLED

CALL RDLUT(TABLEZ.1)

DO 288@ INDEX = 1.256
WRITE (1.1999) TABLE2(INDEX)
FORMAT(14)

CONTINUE

STOP
END



&THPSU T=C0804 IS ON CRE2G21 USING 80884 BLKS R=0200

Geal
gage
Beo3
eeas
cros
poas
etk

BaoE

gatig

m oM

QRS

[ A B
[ IO 6 B A s AN

SO 00 S (9 S % B S 0

=
0O~NOYU AN - QY

G
N

E] 7

[Ess
CE3s
Goz7

e
LaS O

Lozs
Gasy
Boat
ghaz
Baa?
]

OO0 O00n00

%)
(s]
REEER]
2 10

[9]
[En R

1660

PROGRAM TXPSU

TEST PSEUDO COLOR TRBLE TRANSFERS: RDPSU AND WRPSU

LOAD MODULES: %TXPSU. %RDPSU. #URFSU. %RANGE. #UWAIT

KEITH MILLER. 7-18/84

INTEGER TABLE(768)
INTEGER INDEX

CALL RDPSUCTABLE)

WRITE(1.999)

FORMATC” THE REDS:”)

DG 268@ INDEX=1.256
WRITE(1.1999) TABLE C(INDEX
FORMAT(14)

CONTINUE

CALL WRIT

WRITE(1.29989)

FORMAT(" THE GREENS:®)

DO 4888 INDEX=257.512
WRITE(1.3999) TABLE ( INDEX)
FORMAT(14) '

CONTINUE

CALL WAIT

WRITE(1.4998)

FORMAT(” THE BLUES:")

DO 6888 INDEX=513.768
WRITE(1,5999) TABLE ( INDEX)
FORMART (14

CONTINUE

DO 166G INDEX = 1,256
TABLE (INDEX) = 256-INDEX
TABLE (INDEX+256) = INDEX
TABLE (INDEX+512) = 122
CONTINUE
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6045 - CALL WLRPSU(TABLE)
BO46 STOP
0a47 END
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ATHTRAR T=C2004 1S ON CRBOB21 USING 20097 BELXS R=0220

oaal PROGRAM TXTAR

geaz C

gnds C TEST RDTAR AND WRTAR

gaod4 C

3085 C KEITH MILLER. 6-21/84

Gudd C -

Gesy  C LOAD MODULES: %TXTAR. %RDTAR. ZWRTAR., %RANGE
gacs C

Goos INTEGER KCOOR. YCOOR ! CURSOR COORDINATES
aa1g INTEGER INDEX ! LOOP INDEX
@1y ¢

coiz . CALL WRTAR(12.34) ! INITIAL POSITION OF TARGET
pats C

oaid DO 18@B INDEX = 1., 20

0a1s CALL RDTAR(XCOOR. YCOOR)

Gaid URITE(1.588)XCO0R, YCOOR

o117 569 FORMAT(215)

GLG1d CALL WRTARCINDEX., INDEX)

ga1g 1860 CONTINUE

@gzo C

6921 CALL WRTAR(S513.1) ! SHOULD BE AN ERROR ON X
BE22 CALL WRTAR(B. 1) ! SHOULD BE AM ERROR OM X
6823 CALL WRTAR(S512,-1)! SHOULD BE AN ERROR ON Y
Gezd STOP

gaZs END
BEzZ6

aazy

gai'a")t"«

gazg
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HP DRIVER, DVR41, SOURCE CODE

&DOCU T=88864 IS ON CREBB21 USING 80884 BLKS R=0508

BEaE1
goo2
g263
6e0o4
Gees
G0z
Bgar
gooe
Bees
Bo1io
Be11l
ggiz
a¢is
gti4g
B8 1o
pois
og17?
palg
gG1s
0p2e
eg21
pez2
8623
eezZ4
8825
0a26
Bo2r
Boze
eo2o
Bese
eosl
Qe3z
po33.

OE3a

Gess
BZ3E
ga3?
go38
6e39
8o4p
ga41
Bea2
BB43
gB44

200

ASMB. L

HRNHKAOK
HOPOKNOKK
AHOKAOKHK
:i::i:‘_/:cl:*x:
AHOKAMAKK
HHORAOK
HHOKANOK
HOPMAORK
Aok
4ok
b
ADK
>0k
nA
Rk

,,,,,

NAM DVRA41 .

WRITTEN BY M.BROWNE  COULTER COMPUTER CORPORATION .
REWRITTEN BY R.W. Bogdazian  HUGHES AIRCRAFT COMPANY.
WRITTEN NOV..1978
REWRITTEN APR 1989
DOCUMENTATION ADDED AUG. 1984, JIM MONTEITH & KEITH MILLER.
TO INVOKE THIS DRIVER FROM & FORTRAN ROUTINE, MOKE &N EXEC
CALL LIKE THE ONE SHOWN BELOW. FOR MORE INFORMATION ON HOU
THE EXEC CALL WORKS. SEZ CHAPTER 2 IN THE HP MANUAL
"RTE-6/VM PROGRAMMER’S REFERENCE MANUAL". FOR @ LIST OF THE
EQUIPMENT TABLE WORDS AND BITS. SEE SECTION L OF THE QUICK
REFERENCE GUIDE FOR THE HP-1P88.
SAMPLE CALL:
CALL EXEC(ICODE. LU+IFUNC. IBUFF. ILEN. ICMND)
ICODE: THIS PARAMETER IS EITHER A 1. 2. OR 3.
1: SIGNIFIES A READ OPERATION. (COMTAL -3 HP)
2: SIGNIFIES A WRITE OPERATION. (HP -> COMTAL)
3: SIGNIFIES A CONTROL OPERATION: THIS MODE DOESN’T
SEEM TO WORK IN DUR SYSTEM.
THE EXEC CALL SETS BITS 8 AND 1 OF WORD 6 OF THE
EQUIPMENT TARBLE (EQTé IN THE CODE BELOW) ACCORDING
-T0 THE ICODE VALUE. ‘
LU ¢ LOGICAL UNIT NUM3ER. THE LOGICAL UNIT NUMBER FOR
THE COMTAL IS SET AT SYSTEM GENERATION. AT THE MOMENT
IT 1S 36R.
IFUNC: THIS PARAMETER SIGNALS THE DRIVER AS TO THE TYPE OF
HP <=> COMTAL COMMUNICATION THAT 1S BEING REQUESTED.
ALTHOUGH THERE 1S SOMETHING OF A RELATIONSHIP BETUEEN THE
IFUNC CODES AND THE TRANSFER CODES OF SECTION 5.2 IN THE
COMTAL USERS MANUAL. THE RELATIONSHIP IS HARD TO EXPLAIN.
SO WE WON’T TRY. INSTEAD. WE’LL GIVE A CHART THAT GIVES
THE IFUNC VALUES AND THE RELEVANT COMTAL USER MANUAL

SECTION NUMBERS WLHERE FURTHER DETARILS ON THE TRANSFERS

4 4



8645
BB4as
oo4av
vB48
B848
BBso
Bas1
BB52
egsa
0054
8@55
P56
857
pBss
BBSS
2]a15Y%
ouel
Boe2
BBeES
po6d
gees
%1211
0o67?
(4]21o3<]
8a6s
Bere
Bo7 1
pBr2
ver3
par4
gars
Bo76
puv?

- Be7e

BB7sS
(4]41=1a]
@eg 1
pes2
Bas3
Bog4
©o8s
gags
Bo87?
po8s
8883
g638

SRS EEEE SRS S SRR R RS EEEEEREREREEE S

XK

SKAKNKHOK
SKHOKKIKK

K
K

IBUFF:

TILEN :

ICHMND:

NOTES:

1,

ARE AVAILABLE. THE EXEC CALL STORES THE IFUNC CODE IN

IN BITS 6~18 OF WORD 6 OF THE EQUIMENT TABLE (EQT6 IN
THIS DRIVER).

IFUNC COMTAL
FOR DVR MANUAL  REMARKS
0088 5.2.1 DISPLAY COMMANDS
- 108B 5.2.2 IMRGE/GRAPHIC TRANSFERS

2008 5.2.3 FUNCTION MEMORY (LOOK UP TABLE)

TRANSFERS
3008 5.2.3 PSEUDO-COLOR TABLE TRANSFERS
4808 S5.2.4.1 CURSOR AND TRACKBALL REQUESTS
SeeB 5.2.4.3 MRCRO & COMMAND BLOCK TRANSFERS
5.2.4.4 IMAGE/GRAPHICS PARAMETER BLOCK
S5.2.4.6 CODE BLOCK TRANSFERS
5.2.4.8 IMRGE/GRAPHICS TABLE READ
6008 5.2.2.3 LINK SUBFUNCTION ESTABLISHES A

CORRESPONDENCE BETWEEN THE NUMBERS
USED TO IDENTIFY HP CONTROLLED
IMRGES AND THE INTERNAL COMTAL
IMAGES. SINCE WE USE THE COMTAL

1 USERS AT AR TIME. WE DON’T USE
THIS SUBFUNCTION,

INTEGER ARRAY BUFFER WHICH IS USED TO FERRY DATA BETWEEN
COMTAL AND THE HP. SOMETIMES THIS BUFFER PARAMETER

IS IGNORED. THE EXEC CALL PLACES THE IBUFF ADDRESS IN
SLOT 7 OF THE EQUIPMENT TABLE. AND THIS DRIVER REFERS

TO IBUFF USING EQT7.

INTEGER LENGTH, IN WORDS. OF IBUFF.
THIS LENGTH IS STORED BY THE EXEC CALL IN WORD 8 OF
THE EQUIPMENT TRBLE. EQT8 IN THIS DRIVER.

INTEGER CODE THAT IS USED TO GIVE CODED INFORMATION TO
THE COMTAL. IN THE COMTAL MANUAL. THE BITS DESCRIBED IN
THE RELEVANT 5.2 SUBSECTION ARE CODED INTO ICMND.

THIS PARAMETER IS SOMZTIMES IGNORED.

ICMND IS STORED IN WORD 8 OF THE EGUIPMENT TRBLEa

EQTS IN THIS DRIVER.

USES STANDARD INTERUPTS FOR TRANSFER OF DEVICE
COMMANDS AND TERMINATION SEQUENCES.
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oe91
Be92
8093
6094
889s
BB9e6
f8as?
ag9g
8899
0160
p181
glaz
p183
@184
8195
vlee
6167
Bleg
0129
Biiag
p11}
a11z
0113
g114
0115
g116
6117
plig
8119
p126
B121
@122
@123
0124
G128
G126
@127
@128
¢1ze
B133
8131
0132
0133
0134
8135
0136

202

%
x

No0K 2. USES D.M.A. FOR TRANSFER OF DATA BLOCKS IF NECESSARY
*ok ,
ok 3. THE TWO INTERFACE CARDS FOR THE COMTAL MUST BE
oK MOUNTED IN CONSECUTIVE 1.0 SLOTS.
KoK
Aok 4. THE COMMAND CARD MUST BE THE LOW I-0 SLOT OR
*ok SELECT CODE.
ok .
Aok S. MANY BUGS WERE FOUND IN THE ORIGINAL AND
Aok THESE HAVE BEEN REMOVED AS WELL AS MAKING THE
*oK CODE A MORE EFFICIENT ROUTINE. R.W.B.
ENT 1.41.C.41
»
*
Rorkiokoksotolololok: - INITIATION SECTION FOLLOWS HKARAKIKAORANNORAA KK
A
w
I.41 NOP
JSB SETIO
CLB
LDR EQTE. ] GET CONTROL SUBFUNCTION
AND =B37860
STA FUNC SAVE FUNCTION MEMORY
LDA EQTE. 1 GET CONTROL WORD OF REQUEST
AND =B3 ISOLATE THE FUNCTION
CPA =B2 CHECK FOR WRITE ¢ SKIP IF NOT WRITE )
JMP RORWI IF REQUEST FUNCTION = 2 (WURITE)
LDB BITI5 SET READ FLAG FOR ACTUAL BIT USED
CPA =B] CHECK FOR READ (SKIP IF NOT READ )
JMP RORWI IF REQUEST FUNCTION = 1 (READ)
* ANYTHING ELSE IS CONSIDERED A CONTROL REQUEST
LDA FUNC GET CONTROL WORD
SZA .
JMP REJCT FOR NOW ONLY CONTROL REQUEST @' 35 VALID
CLR! CLC DAT.C
CLR2 CLC CST.C
LDA =R4
JMP 1.41.1
2’4
b
REJCT LDA .=B2 SET A=2., FOR ILLEGAL CONTROL REQUEST
JMP 1.41.1 RETURN TO 10C
*
b3
*



8137
9138
0133
8140
8141
0142
0143
8144
9145
@146
@147
8148
@149
2158
8151
8152
0153
8154
9155
G156
8157
8158
8159
6160
8161
B162
8163
B164
0165
8166
B167
8168
G1e9

- 8170

B171

8172

8173
g174
617S
give
aire
g1ve
8179
61806
B181
B182

*opiololok SET10 ROUTINE FOR INITIARTION SECTION FOLLOWS

SETIO

NOP
STA
10R
STA
STA
INA
STA
STA
LDA
10R
STA
Lba
I0R
STA
LDA
10R
5TA
LDA
INB
10R
STA
JMP

8
CLC
CLR2
RORW1

CLR1
RORY
LA

B
RORW2
STC

B
I0IL3
oTA

B
101L2
oTR

B
I01L1
SETIO. I

SAVE SELECT CODE FROM A (STATUS CARD SC)
OR IN "CLC" INSTRUCTION

INCREMENT TO HIGHER SELECT CODE (DATA CARD SC)
“LIA INSTRUCTION" TO A

OR IN SELECT CODE

"STC INSTRUCTION® TO A

STORE INSTRUCTION AT LABEL "I01L3®

INCREMENT SELECT CODE IN B

RETURN

SKHOIROK AR KA AR KK AR HANKAOKAOKKKARAOKKNOR A AK
wkiorkk  READ OR WRITE REQUEST  sokkkokaortoriorioRsikiorkiokk
HORKAOKKHORAHK AR HKOKIK KKK HAAAKAKIKIKCI K HORACISK RN
* CHECK FOR COMTAL IN REMOTE

*
RORWI
RORUW

RORW1
RORLZ2

STB
CLC
CLC
LIA
AND
CFA
RSS
JMP

RFLAG
DAT.C
€sT.C
CST
NBSY
NBSY

RORWZ

CLEAR CONTROL AND FiLAG

GET STATUS

FIX FOR COMTAL V0O-28 R
FIX FOR COMTAL V0-28 R

SKIP IF YES '
FIX FOR COMTAL VO 28 R.U.B.

W.B.
.W.B

HORMHORAAA R RARARACKAOKK HK AR K AR KA AR KA KKK AKAOKIOIOINK

SCARARACKHAOKAOK K

DETERMINE WHICH SUBFUMCTION seiokekskoiiiorokiotorsiorick

HRHAD AR AAORAAORAOR IR AR AR IO AR AR AR A AR ACKAAORMAON K

sk NOTE THAT THE

XK

X
S
*
b

DISPLRY COMMAND AND TRACK BALL REQUESTS ARE

PERFORMED USING DEVICE INTERUPTS.

HOWEVER

IMAGE LINE. FUNCTION. AND PSEUDO-COLOR TRANSFERS ARE
PERFORMED USING DEVICE 'INTERUPTS TO TRANSMIT THE COMMAND AND

ENDING SEQUENCE. BUT WITH A DMA TRANSFER IN BETWEEN.

LDA

FUNC

GET CONTROL WORD
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8183 %

t184 CPA DSPLV DISPLAY COMMAND REQUEST?
b1ss JMP DSPLY

BiBs x

B187 CPA ILTRY IMAGE LINE TRANSFER?

piss JMP CHDCP

B189 sk

0180 CPA FMTRY FUNCTION MEMORY TRANSFER?
6191 JMP CHDCP :

8192 x%

©153 CPA PCMTV PSEUDO-COLOR TRANSFER
G194 JMP CHDCP

B195 * y

B196 CPA TBALY TRACK BALL REQUEST

pig? JMP TBALL

p19g8 %

6199 CFA SUPTV CHECK FOR TYPE 3 DiMA SUPFORT CONTROL
B2e9 JMP CHDCP

Bzo1 %

Bz202 CPA LINKV CHECK FOR LINK SUBFUNCTION
6263 JMP LINK ‘

8284 %

@285 %?7?77?77777777?77 ILLEGAL SUBFUNCTION HERE ?P7??27?72777%

8265 %

B2o7

0288 soppooollok PROCESS DISPLAY COMMAND REQUEST  soroksorotorsksororsiok
gz289 % .

8216 DSPLY LDAR =Dt SET STATE CONTROL VARIABLE
p211 STAR EQTI2.1  WHAT TO DO

Bziz LDB EQTS. I GET OPTION

8212 cLA CLEAR OUT A

B214 JMP 101 GO TO START 10 ROUTINE
gz15 %

TRZ1E  sicmmsiookioolioriok . PROCESS TRACK BALL REQUEST sicksksksoksiomlorioioiolok
g7 *x e '
Bzig %

B219

6223 TEALL LDB RFLAG

G2st CFR BITIS REARD FLAG SET? ¢ EXKIP IF WRITE)
G222 MP RTBAL JUMP IF SET FOR READ

223

@224 okrk  TRANSMIT WRITE COMMAND AND X-POSITION.

p225  *

B2z6 UWTEBAL LDA =D2 SET STATE CONTROL VARIABLE.
8227 STA EQT12.1

0228 LDB EQT7. 1
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6265

Qo Q
AR SR AR i B (]
~ Oy O3 G\; ()]

8271
@azv2
8273
6274

LDA
AND
STA
LbA

JMP
%

B, 1
=BA777
B

=B3
101

CONTENTS OF BUFFER TO A
MASK FOR BITS B-8

TRANSFER CODE OF 3 TO A
GO START 110

looiokloiioiolsioliokk READ TRACK BALL m**mm»dmzmm*ﬂomm

=D5
EQT12,1
=B3

104

dopkrk  ALSO READS LITTLE RED SWITCHES ON TRACK BALL APPARATUS.

SET FLAG TO TELL CONT. SECTION WHAT TO DO

TRANSFER CODE=3
GO TO START 1/0

CHECK FOR DCPC CHANNEL ASSIGNED okicksoiokickoioiok

INTBA. 1

EQTI
CH1
EQT1
CH2
=BS5S
1.41,1
=B2

=B3
EQT11.1

ACCESS DCPC 'ASSIGNMENT WORDS FROM THE
THE INTERUPT TRBLE WHOSE ADDRESS IS IN THE BASE PAGE
COMMUNICATIONS ARER.

IS CHANNEL 1 ASSIGNED TO THIS DRIVER

IF YES

IS CHANNEL 2 ASSIGNED TO THIS DRIVER

IF YES

SET RETURN CODE TO S

RETURN TO IOC REQUESTING A DCPC CHANNEL
LOW SELECT CODE OF CHANNEL 1 TO B

SKIP »

LOW SELECT CODE OF CHANNEL 2 TO B

STORE IN EQUIPMENT TABLE FOR USE BY COMPLETION SECTION

solololok WHICH OF THE DMS SUBFUNCTIONS sokiookoksokok

x

RTBAL LDA
STR
LDA
IMP

*x

b

SHORAMHOKAKHSKK

*

CHDCP DLD

X

b
cPA
JMP
CPB
JMP
LDA
IMP

CH1  LDB
RSS

CH2  LDB
STB

*

*x

CHFTH LDA
CPA
JMP
CPA
Jrp
CPA
Jip

*

SRRk

*

ILTR LDA
STA
LDA

FUMC

FMTRY
FMTR

PCHTY
PCHMTR
SUPTY
SUPFT

IMAGE LINE

=D§g
EQTI2.1
EQTS. I

CONTROL WORD TO A

FUNCTION MEMORY TRANSFER

PSEUDO COLOR TRANSFER

SUPPORT TRANSFER

TRANSFER ROUTINE  stoksokioloiorbolsokiokkioriorek
SET STATE CONTROL VARIABLE

GET INSTRUCTIONS FOR LINE TRANSFER
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8273
g276
8277¢
8278
B2rvs
@289
6281
Bz82
8283
6284
8285
gz86
8287
Bz88
B289
azso
8291
8292
82393
8254
@295
8256
8297
8238
B29s
8366
8301
8362
a3a3
8324
£385
" G305
pser
pa0s
@3ag
p31a@
Bail
632i2
g31i3
8314
8315
2316
8317
86318
0319
8320
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1I0R RFLAG
ILTR2 STR B

LDPA =Bi

STA TRAN

JMP 101

SET READ OR WRITE AS PER RERD FLAG

SET TRANSFER CODE TO 1
SAVE TRANSFER CODE
GO START 10

AR AAOAAOK I ADRHAADRAKAOIAC IR AAOAAAARORHORAHIOKAORAHNHRAOKDHOK
* FUNCTION MEMORY OR PSUEDO COLOR TRANSFER
AHORAORHRIRKRIKAOKHIRHOKARHAHOKHKRNKHOKHAARHAKKHAHHIOKAOKHHAKN KA KK

PCMTR CLA
JMP PCMTZ
XK
FMTR LDA BIT14
X
PCMT2 LDB =D8
STB EQT12.1
I0R EQTY. I
IOR BIT1Z
YOR RFLAG
FMTR2 STA B
LDA =B2
STA TRAN
IMP 101

CLEAR A FOR PSUEDQ COLOR TRANSFER
CONTINUE TRANSFER

SET FUNCTION MEMORY BIT

SET STATE VARIABLE

SAVE STATE FOR CONTINUATION
MERGE IN IOPTN! WORD

MERGE IN 8888S COMPATIBILITY RIT
MERGE IN READ OR LRITE RIT

PLACE CONTROL WORD IN B

SET TRANSFER CODE

SAVE TRANSFER CODE FOR LATER

SORAORRAIORHCK AR HHORNAHRACKHAKHIHRRHAOKHKHKAHOIHOKHKAKKIKAHAHAK
ook SUPPORT FUNCTION BLOCK TRANSFER ¢ TR CODE = 3 )
ARARAKAORAOK KKK K HAAICHKAAORIKHAOKAR KKK RAORAKIHAAAKNNOK

SUPPT LDA =D8
STA EQT1Z.1
LDA EQTS. I
10R RFLAG
STA B
LDA =B3
STR TRAN
JMP 101

SET DMA TRANSFER RETURN STATUS FOR CONTINUATION SECTION
AND SAVE IT ' ,

GET OPTIONS

SET REARD OR WRITE BIT

SAVE IN B

SET TRANSFER CODE

SAVE TRANSFER CODE

AND GO DO IT

dokkank SPECIAL FROCESSING FOR TR 1 MODE 6 CALL

LIMK LDA =D1
STA EQTIZ,1
LDE EQTS.I

LDA =Bl
JMP 101
’k .
*
%

SET NO BLOCK TRANSFER
SAVE THIS

GET COMIMAND QOPTICTH
SET TRANSFER CODE

GO DO 1T

***** THIS ROUTINE STARTS THE DATA TRANSFER OF A COMMAND obioioloiokg
K TO THE COMTAL

K J



8321
8322
8323
8324
83225
8326
8227
8328
0329
83320
8331
8332
8333
6334
@335
9336
B337
8338
03238
6340
0341
6342
8343
G344
@345
8346
8347
8348
8349
. B350
B351
8352
9353
£354
B355
SRS
- B357
G25g
0359
B360
B3€1
8362
8363
8364
0365
0366

*

*
I01  NOP
I01L1 OTB
I0R
101L2 OTA
101L3 STC
CLA
JMP
*
*
x*
*
x
*
SokAorRKNOKRkK
*
*
C.41 NOP
JSB
LDA
AND
SZRA
JMP
STA
SPUR2 1SZ
: JMP
*
*
COMP2 NOP
LDA
ADA
JMP

Py

*
SCAR1 LDA
CFA
RSS
JMP
LDB

JMP
X

DAT
GOBIT
CST
CsT.C

I.41,1

PUT TRANSFER COMMAND ON DATA LINES

PUT TRANSFER CODE ON COMMAND LINES

SEND THE GO PULSE . START TRANSFER

NOW RETURN TGO I0C WITH

OPERATION INITIATED (A=8=0K)

WHEN THE COMMAND IS RECEIVED BY THE COMTAL. AN
INTERUPT FROM THE COMTAL WILL CALL CIC AND THIS
DRIVERS COMPLETION AND CONT. SECTION WILLL EXEC.

COMPLETION SECTION FOLLOWS HORAOKAKIKAAK AR AN

Csl1o .
EQTIL. ]
=B77777

coMpP2
EQT15.1
C.41
C.41.1

CTRBA
EQTI2.1
A, 1

1DSC
SsC

SPURZ

=B1

CENDI

Aok TRACK BALL 1

X

CHECK FOR SPURIDUS INTERUPT

GET 1-0 REQUEST LIST POINTER

IS A REQUEST IN PROGRESS

IF YES GO PROCESS REQUEST

NO.ITS SPURIOUS SO ZERGC TIME-OUT CLOCK TO PREVENT TIME-OUT
ADJUST RETURN TO P+2 (CONT.)

MAKE CONTINUATION RETURN TO CIC

STATE CONTROL TABLE BASE ADDRESS TO A
ADD THE STATE CONTROL VARIABLE
JUMP TO ADDRESS JUMP TRBLE

#¥ DISFLAY COMMAND COMPLETION.

INTERUPTING DEVICE SELECT CODE TO A

IS INTERUPTING SELECT CODE THE STATUS CARD?
SKIP IF YES?

JUMP TQ SPURIOUS INTERUPT IF NOT

SET B FOR TRAMS. LOG
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8367 SCA2 LDA IDSC INTERUPTING DEVICE SELECT CODE TO A

.. B368 CPA SSC IS INTERUPTING SELECT CODE THE STATUS CARD?
9369 RSS SKIP IF YES?
6370 JMP SPUR2 JUMP TO SPURIOUS INTERUPT RETURN IF NOTe
8371 LDA =D3 .
8372 STA EQT12.1  SET STATE CONTROL VAR.
0373 LDB EQT7.1 ADDRESS OF BUFFER TO B
8374 INB INCREMENT B (BUFFER ADDRESS)
B375 LDA B. 1 CONTENTS OF BUFFER+1 TO B
83276 AND =B@77?
8377 IOR BIT14 SIGNIFYS Y~-POSITION
9378 STA B
0379 LDA =B3 TRANSFER CODE OF 3
8380 I0R GOBIT
8381 JMP C101
0382 x
8333 ot TRACK BALL 2
8384 x
B385 SCA3 LDA IDSC INTERUPTING DEVICE SELECY CODE TO A
@386 CPA SSC IS INTERUPTING SELECT CODE THE STATUS CARD?
0387 RSS - SKIP IF YES?
8388 JMP SPUR2 JUMP TO SPURIOUS INTERUPT IF NOT SET
2389 LDA =D4
8390 STA EQTI2.1  SET STATE CONTROL VARIABLE
6391 JMP TBDUN
83292 x
8393 ok TRACK BALL 3
B334 x .
@395 SCAS LDA IDSC INTERUPTING DEVICE SELECT CODE TO A.
839¢ CFA SSC IS INTERUPTING SELECT CODE THE STATUS CARD?
8397 RSS SKIP IF YES?
B29g JMP SPURZ JUMP TO SPURIOUS INTERUPT IF NOT
6399 LDA =D&
~ 3490 STA EQTI2.1 SET STATE CONTROL VARIABLE
@401 JMP Cl102 JUMP TO START A READ
@402  *
84083 ok TRACK BALL 4
©494
0465 SCAG LDA IDSC INTERUPTING DEVICE SSLECT CODE 70 A
6466 CFA DSC IS INTERUPTING SELECT CODE THE DSCA CARD?
9407 RSS SKIP IF YES?
6408 JMP SPUR2 JUMP TO SPURIOUS INTERUPT IF NOT
8409 LDA =D7
6410 STA EQT12.1  SET STATE CONTROL VARIABLE
@411 GET! LIA DAT DATA FROM DATA LINES TO A (X~POSITION &SWITCH 1)

8412 x* STA EQT13.1 SAVE FOR SWITCH 1
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8413
p414
B415
8416
p4a17?
8418
@419
8420
pa21
8422
B423
8424
0425
9426
B42?
9426
0428
8430
8431
0432
8433
8434
6435
8436
8437
8438
6439
G449
B4l
p44z2
6443
8444
- pads
© p44s
G447
pags
p449
@450
B451
B45z
6453
p4s4
8455
B456
p4s7
p4sg

=BA77?
EQT?. I
B.1
cioz2

1DSC
DSC

SPUR2
=D4
EQT12.1
DAT
EQT7.1

B.l
TBDUN

=B3
CLBIT
ENBIT
€103

* AND
LDB
STA
JMP

x

sk TRACKBALL S

*

_SCA7? LDA
CPA
RES
JMP
LDA
STA

GET2 LIA
LDB
INB
STA
JHP

*

TEDUN LDA
10R
I0R
JMP

*

ADDRESS OF BUFFER TO B
STORE X-POSITION IN BUFFER

INTERUPTING DEVICE SELECT CODE TO A

IS INTERUPTING SELECT CODE THE DSCA CARD?
SKIP IF YES?

JUMP TO SPURIOUS INTERUPT IF NOT

SET STATE CONTROL VARIABLE
DATA FROM DRTA LINES TO A
GET BUFFER ADDRESS

POINT TO WORD TuWO

STORE Y-POSITION IN BUFFER+1

THIS ADDED P@ER RWB 6715781

ok TRACK BALL TRANSMIT END

*

SCR4 LDA
cPa
RSS
JHP
LDB
LDA
AND
CPA
LDB
JHP

[ B -
-
(=]
—

NOP
0TB
C103 OTA
STC
182
JMP

IDSC
ssc

SPUR2
=B2
EQTE. I
=B3
=R1
=B4
CEND1

DAT
€ST
CsT.C
C.41
C.41.1

INTERUPTING DEVICE SELECT CODE TO R

IS INTERUPTING SELECT CODE THE STRTUS CARD?
SKIP IF YES?

JUMP TO SPURIOUS INTERUPT IF NOT

SET TRANS. LOG FOR WRITE

GET CONTROL WORD

ISOLATE FUNCTION CODE

IS IT A READ? ‘

SET TRANS. LOG TO 4 FOR RERD
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8459
8460
B461
8462
8463
0464
B465
0466
0467
8458
8469
p47e
647 1
0472
6473
0474
9475
B476
0477
g4rs
8479
B486
648 1
9452
9483
0484
8485
8486
p4s?
p4age
8485
0450
@491
p4Qz
8493
9434
8495
0436
8497
B43¢
6459
8500
8501
8582
6503
9504
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X

*
CI02 NOP
CLC DAT.C
STC DAT.C
Isz C.41
JMP C.41.1
*

%k DMA TRANSFER 1

5

SCAB LDA IDSC
CPA SSC
RSS
JMP SPURZ
LDA =D3

STA EOT12.1
»

b4
*

INTERUPTING DEVICE SELECT CODE TO A

IS INTERUPTING SELECT CODE THE STATUS CARD?
SKIP IF YES?

JUMP TO SPURIOUS INTERUPT IF NOT

SET STATE CONTROL VARIABLE

Aokioloiolok - THIS ROUTINE MODIFIES THE DCPC INITIALIZATION INSTRUCTIONS
* TO SPECIFY THE SELECT CODES OF THE ASSIGNED DCPC

*
STDMAR LDB EQTI1.1
LDA 0TA
IOR B
STA D3
STA DS
ADA =B4
STR D1

LDbA CLC
I0R B
STA D2
LDR STC
I0R B
STR D4
ADA =B4
STR D&
STA D7
LbA CLC
I0R DSC
STA D6+1
LDA STF
10R DSC
STA D6+2
LbA STC

GET LOW SELECT CODE FROM EQT

"0TA INSTRUCTION" TO A

OR IN THE LOWER SELECT CODE

STORE AT LABEL D3

STORE AT LABEL D5 :

ADD 4 TO INSTR. TO CHANGE TO HIGHER SELECT CODE

"CLC INSTR." TD A
OR IN LOWER SELECT CODE



8585 ' I0R DSC

BSBs6 STA D7+1

g5y x

@ses  *

B5Ses X '

B518 ook THIS ROUTINE INITIATES THE DCPC DATR TRANSFERS ooikioioioiok
B511 ok THE INSTRUCTIONS BELOW WITH D LABELS ARE MODIFIED BY THE

8512 * THE ROUTINE °SETIO" TO SPECIFY THE CORRECT SELECT CODES
B513 * FOR THE DCPC CHANNEL ASSIGNED BY THE SYSTEM
0514 %
8515 GOIO LDA EQT4.I
8516 AND =B77 MASK FOR COMMAND SELECT CODE
8517 INA INCREMENT FOR DARTR SELECT CODE
8518 10R BITIS TURN ON HANDSHAKE BIT (STC)
8518 DI 0TR 6B PUT COMTROL WORD 1 TO DCPC CHANNEL (SELECT € OR 7)
@5z8 D2 CLC 2B PREPARE MEM. ADDR. REGISTER FOR CW2 (SELECT CODE 2 OR 3)
8521 LDA EQTE.I GET CONTROL WORD
83522 AND =B3 MASK FOR FUNCTION
8523 STA B STORE FUNCTION IN B
8524 LDA EQT7.1 ADDRESS OF BUFFER TO A
8525 CPB =Bl IS FUNCTION R RERD?
8526 I0R BITIS TURN ON "IN® BIT FOR A READ, IF YES

- 8527 D3 0ThA 2B CONTROL WORD 2 TO DCPC CHANNEL (SC 2 OR 3)
@526 D4  STC 2B PREPARE MEM. ADDR. REGISTER FOR CW3 (SC 2 OR 3)
8529 LDR EQT8.1 GET LENGTH OF TRANSFER
8530 CMA, INA MAKE TW0’S COMPLEMENT
8531 D5 0TR 2B CONTROL WORD 3 TO DCPC CHANNEL (SELECT CODE 2 OR 3)
8532 CPB =Bl IS IT A RERD?
@533 JMP DY JUMP IF YESD
@534 D6 STC 6B ACTIVATE DCPC CHANNEL (SELECT CODE & OR 7)
B8535 CLC DAT - CLEAR DEVICE

-Ba36 STF DAT ACTIVATE DEVICE?
8337 JMP GOEND
@gs3s D7 STC 6B ACTIVATE DCPC CHANNEL (SELECT CODE 6 OR 7)
6539 STC DAT.C ACTIVATE DEVILCE
@54p GOEND Isz C.41 NOW RETURN TO CIC WITH
6541 JMP €.41.,1 CONTINUATION
Ba42 *
£542 sk DMA TRANSFER 2
8544
@545 SCAS LDA EGTI1.1  GET LOW SELECT CODE OF DCPC CHANNEL
8546 ADA. =B4 ADD 4 TO CONVERT LOW DCPC SELECT CODE TO HIGH S.C.
@547 CHKDF CPA IDSC IS INTERUPTING SELECT CODE THRT OF THE '
@348 * ASSIGNED DCPC CHANNEL?
8549 RSS SKIP IF YES
8559 JMP SPUR2 JUMP TO SPURIOUS INTERUPT IF WNOT
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8551
8552
B553
8554
8555
0556
@557
08558
@553
8500

@561

8562
8563
8564
B5e5
566
Bs67
568
8569
@578
g5l
@572
@573
g574
8573
asve
8577
B578
8579
858
8581
0582
6383
0584

@sss

8536
@B587
pses
g2
g3c0
@551
@592
8583
Bs94
@585
8536

212

LDA =D1B
STA EQTIZ. 1

SET CONTROL STATE VARIABLE

HOKADIOKIOKIKAOR I IKIKIKAHAOIHAIHOIORIKHORANKNAOKAKNK KK
HAKIHIKACHAIR KA IHIKRAAHKAOK AR KAHIRHMORAAKARRAOK

*

*
LDA TRAN
10R CLBIT
10R ENBIT
JMP CI03

*

sk DMA TRANSFER 3
b3

* SET CLERR BIT
* ADD END BIT
* GO TO IT

HOIANORIKAKHORHAHRKINOKAHIORNAKAAARAKK K HRKAOK

SCA1@ LDA IDSC
CPA sSC
RSS
JHMP SPUR2
LOB EOTL:.1
LbdA CLC
IR B
STA CDI
ADA =B4
STA CD2

cpt  CLC 2B.C
cp2 CLC 6B.C
LDB EQTE.I
CEND1 LIR CST
AND =B37
STA SAVEL
LDA EQTS. ]
AND =B177400
10R SAVE]
STA EQTS, 1

CENDZ2 CLC DAT.C
CLC CsT.C

cLA
10R =B100808
JWP C.41.1

XK

X

INTERUPTING DEVICE SELECT CODE TO A

18 INTERUPTING SELECT CODE THE STATUS CARD?

SKIP IF YES?

IF NOT GO TO SPURIOUS INTERUPT

RETRIEVE LOWER SELECT CODE OF ASSIGNED DCPC CHRNNEL
"CLC INSTRUCTION" TQ R

OR IN THE CHANNELS LOWER SELECT CODE

STORE INSTRUCTION AT LABEL CD1

ADD 4 TO INSTRUCTION IN A TO ADJUST TO HIGHER SELECT CODE
STORE INSTRUCTION AT LABEL CD2

CLEAR LOW DCPC SELECT CODE

CLEAR HIGH DCPC SELECT CODE

LENGTH OF BUFFER TO B (TRANSMISSION LOG)
GET STATUS WORD FROM COMTAL

STRIP OFF UNUSED BITS

SAVE IN SAVE1 TEMPORARILY

REMOVE PREVIOUS STATUS

BITS IN EQT WORD 5

OR IN NEW BITS

GND. RESET INTO EQT WORD 5

CLEAR DEVICE DATA SELECT CODE
CLEAR DEVICE COMMAWD SELECT CODE

SET A = @ = OK RETURN CODE
SET BIT TO RETURN DCPC CHANNEL
MAKE COMPLETION RETURN TO CIC

sooiiok  SETI0 SUBROUTINE FOR COMPLETIDN/CDNTINUQTIDN SECTION siokiook



8597
8538
8599
8600
8661
8662
6693
8684
BeEBS
86068
o607
608
8685
8618
BeEl!
Be12
6613
6614
6615
eBci6
6617
8618

B619

Bv628
8621
B622
8623
6624
8625

%

CSI0O NoP

o STR
LDR
AND
STA
INA
STA
LDA
I0R
STA
LDA
I0R
STA
INR

STA
LDA
10R
STA
INA
STA
STA
LDA
10R
STAR
INA
STA
STA
LDAR
10R
STAR
JMP

*
RFLAG BSS
FUNC BSS
TRAN BSS
SAVE1 BSS
SAVE2 BSS

IDSC SAVE SELECT CODE OF INTERRUPTING DEVICE
EQT4. 1 |
=B77 MASK FOR STATUS SELECT CODE
SSC SAVE STATUS SELECT CODE AT SSC
ADD 1 TO A FOR DATA SELECT CODE
DSC SAVE DSCA SELECT CODE AT DSC
0TA "OTA INSTRUCTION" TO @
SSC OR IN STATUS SELECT CODE
c1o3 STORE INSTRUCTION IN A AT LABEL CI03
sTC
ssC
CI03+1

ADD 1 TO INSTRUCTION IN A TO CHANGE
STATUS SELECT CODE TO DATA SELECT CODE
Clo2+2

CLC

ssC

CEND2+1

CEND2
CI02+1
LIA
SsC
CEND1

GETI

GET2

0TB

DSC

CI0I+1

CS10.1 RETURN

2okiciolok  CONSTANTS AND STORAGE AREA sRAsRRRNOKsIORRNOINKN

'
Pt b bt s e
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8643
8644
8645
8646
0647
648
@649
8656
BES1
8652
8653

8654

PESS
0658
BES7?
Bes58
@esa
BesE
pe61
Be62
0663
B664
8s6s
a666
Be6"?
©ees
BEEY
BETG
BE7 1
ve72
Bev3
. pE74
gev

ge7s
B&T7
gere
Be7o
pe8n
‘621
gogz
p6eS3
pe84
BE85
8686
Be87
0688

214

CWi  BSS 1
Cu2  BSS 1
CW3 BSS 1
THASK BSS 1
IDSC BSS 1
SSC  BSS 1
DSC  BSS 1

BITI3 OCT 200860

B1T14 OCT 40080

BITIS OCT 106660

RMOTE OCT 2

GOBIT OCT 4

ENBIT OCT 10

NBSY QCT 18

CLBIT OCT 20

TOUT DEC -30800

ERNUM DEC 3

Aok .
w4 THE FOLLOWING VALUES (SUFFIX V) DETERMINE WHTICH DRIVER
sk SUBFUNCTIONS ARE INVOKED. PARAMETER IFUNC IN SAMPLE CALL RBOVE.
Aok

DSPLV OCT ©

ILTRV OCT 188

FMTRV OCT 208

PCMTY OCT 308

TBALY OCT 460

SUPTV OCT 588

LINKV OCT 600

*Hok

C5T EQU 24 USED ONLY FOR DOCUMENTATION. ACTUAL INSTRUCTION IS

DAT EQU 25 SET UP BY A SETIO ROUTINE.

A EQU 8

B EQU 1

0TA COTA ©

CLC CLC 8.C

STC  STC 8.C

LIA LIA B

0T8B 0TB ©

5FS  SFS @

STF  STF ©

AeoooiooioikBASE PAGE COMMUNICATIONS AREA DEFINITIONS
EQU 1650B

b3

ok
Aok THE FOLLOWING CONSTANTS ARE USED TO RERD THE EQUIPMENT TRBLE
*k ASSOCIATED WITH THIS DRIVER. SEE THE HP-1880 QUICK REFERENCE



B68S
P690
631
692
0693
BE94
BEYS
8696
BES?
8698
8699
8700
B7o!
p7e2
6763
ere4
a7es
8706
g7a7
6708
8785
B710
8711
6712
6713
B7 14
@715
e7 16
o717
718
86719

arze

6721
©@rzz
arz3s

Ak MANUAL

A0k
INTBA
EQTI
EQT2
EQT3
EQT4
EQTS
EQTE
EQT?
EQT8
EQTS
EQTiB
EQT11
eQT12
EQTI3
EQT14
EOT1S
e

%

*

EQU
EQU
EQU
EGU
EQu
EQU
EQU
EQU
EQU
EQU
EGU
EQU
EQU
EQU
EQU
FQU

KHoRROKK
CTABA DEF

CTAB

NOP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JHP
BSS
END

FOR DIRGRAMS AND TABLES ON WHICH THESE CONSTANTS ARE BASED.

.+4

.48

.+9

.+18
11
. +12
+13
.+14
.+15
.+16
17
. +18
.+81
. +82
.+83
.+84

STATE CONTROL ADDRESS TABLE
CTaB

SCAR1
SCR2
SCA3
SCh4
SCAS
SCAR6
SCAv
SCR8
SCARS
SCAia
16

DISPLAY COMMAND COMPLETION
TRACK BALL 1

TRACK BALL 2

TRACK BALL TRANSMIT END
TRACK BALL 3

TRACK BALL 4

TRACK BALL S

DMA TRANSFER 1

DMA TRANSFER 2

DIMAR TRANSFER 3

AFokiototokAoKINOKOKINOIOK
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