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PREFACE
This report was prepared under Contract NO53-14520, "Developmant of the
Enginearing Design Intergration System”, The study was preformned during a

paricd from January 1375 through Dacembar 1978, The study was funded by the
National #MAerconautics and Space Administeration, Lyndon B, Johnson Space
Canter, Houston Texas, The prime contractor for the study was Sigma
Corporation and the study wasz monitored by Mr, Robart Abel of the NASA
Enginearing Analysis Division,
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INTRODUCT LON

SUTIL is a package of FORTRAN callable subroutines which allow efficient
communication of data batwaan usars and prograns,

Calls to SUTIL routines which output text Lo the scrien will
unconditionally load monitor overlay buffer 1 wicth the LRBEL segment Cif

not allready loaded),
i.e, Calls into the SUTIL package wust not be concurrent with FURTRAN usa

of monitor ovarlay buffer |,

Tact and values output to the screen by SUTIL routines IGET, RGET, OGET,
SGET, and YESNO. carnnot be printed on the PFL, as PFL driver uses wonitor

overlay buffer 1,

Froper wutilization of the SUTIL package will significantly reducse program
core requiraments and expedite program developement
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IGET is a FORTRAN callable routine desigrned to display 3 messsge for the
cperator on Lthe RET screen,

Foutine will display thae minivum and maximum bounds and currant value for
an integer variable, accept the current value with 2 C/R, or 3 new typein
value from the operator,

If an image is being displayed prior to calling IGET =3 subimage link is
formed Lo enable tha image Lo remain on the screen with wnessage, bounds and
current value display, this link is removed on return from subroutine, ‘

If operator types in a new value, it (s comnpared to the upper and lower !
bound, If within bounds, new value is returned to the calling program, If

out of bounds, variable is set to the value of the crossed boundary, the

TTY bell ig rung, and the following ervor message i# dizplayed for the

operator!

LIMIT EACEEDED, DEFAULT YARLUE ASSUMED ) L
(MIN=URE, Mak=KilA ) CURRENT=XKX

-

Timple math may be included in typein, however it aust be in polish string |
format, 1
i,e, no 3 and zolution iz from left to right,

Characters which may be included in Lype string are!

Syumbol Funct ion
+ Hdd y
- Subtract
* Mulbtiply
¥ Divide
= Sufi
A Changa sign

Other charactersz cause the TTY ball Lo ring and the following error messuge
iz dizsplayed for the oparator!

ERROR: ILLEGAL CHARRLCTER

ie, 100/235425-50+50 equals 100
| 100,72, 5+60 aquals 100
| 100 + S0X + S0 equals 100 (X = change sign)

| Typein followed by an '=' sigrn will causze the sum to replace typein, This
| sum may be accepted with a C/R or 3 new VALUE typed,

T™H 76-123
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CRLILING SEQUENCE

CALL IGET <IVALUL,MIN, MaX, "MESSHGE", IFLAG)

ARGUMENTS

1 IVALUE Yariasble (10 integer),

2 MIN Minimum bound for IVALUE Cinpubt integer),

3 MaX Maximum bound for IVALUE (lnput intager),

4 MESSAGE ASCII string (input),
An ASCII character string to be dizplayaed for the
usar , The MESSAGE iz small charaschters at left side
of screen unlesz RASCII contreol characters are in
MESSAGE stiring,
gl e 3Xa000 ,aY000 ,8C ,&F ,8E , 88 characters will
change MESSAGE size and poszition,

5 IFLRG Cinput intager),

If positive, claar prior MESSAGE(s) before
displaying MESSRGE., Else add this MESSRGE to any
pravious MFSSAGECsS)

ERROR CONDITIONS
#ll errors are properly handlad internslly, If numbers are out of range a:z

input, TTY bell rings and 2 messsge to the user will appear requesting a
naw input,

TN 76-123
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FGET

FGET iz » FORTRAN callable routine desigied to dizplay a message for the
oparstor on the WGT screan,

Foutine will display the mininun and macinum boundz and current value for 3
real variabla, accept Lhe current valuas with a3 C/R, or » naw typein value
from thae oparator,

If an imsge is being displayed prior to calling FGET 3 subimage link is |
formed to ensble the imagas Lo remain on the scraen with message. bounds and |
current value display, this link iz reanoved on return from subroutine,

[f operator Lypes in 3 new value, it is cumpsred to tha upper and lower

bound, If within bounds, new value is returned Lo the calling program, If

out of bounds, variable is set to the value of the crussed boundary, tLha

TTY bell is rung, and the following error mesgszage is displzjed for the :
vparataor: i
LIMIT EXCEEDED, DEFAULT YALUE ASSUMED

(MIN=XRN, MAX=XHE) CURRENT =X | l

Simple math may be Included in typein, howzver it must bz in polish shring
format ,
i.,e, no € ) =nd solution iz from left to right

Charactaers which may ba includad in type string sra:

Symbol Function
+ Hdd
- Subtract
* Multiply
i Divide
= Sum
" Changa =ign

Cther characters cause the TTY bell Lo ring and the following error massage
is dizsplayed for the operator:

} ERFOR: ILLEGAL CHARALCTER

| I .., 100.725+25-50+50 agquals 100
10072, 5+60 equals 100
109 + 50X + S0 equals 100 (X = change sign’

Typein followed by an '=' sign will cauge the sum to replace typein, This
zum may be accephted with a C/R or 3 new YALUE tuped,
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CHLL ING SEQUENCE

CALL RBET (VRLUE,FMIN,RMax, "MESSHBE" , IFLAG.

| ) ORIGINAL PAGE I8
HRGUMENTS OF POOR QUALITY

1 YRLUE Yariasble <10 raal)

2 FMIN Minimum bound for VALUE Cinput real)

2 RMaX Maximum bound for VRLUE Cinput resl),

4 MESShLE ASCII string J(input),
An ASCII character string to be displayed for the uzer,
The MESSAGE is =zmall charasclers a3t left side of screen
unlaess ASCII control characters aie in MESSAGE string,
i.e,, SXe000,8Y000,aC, 8F , 5K characlers will changea
MESSAGE size and position,

S IFLAG Cinput intager),
If positive, clear pricor MWESERGECSs) Lefore displaying
MESSHGE

Else add this MESSHeE to any previous MESZSHGEC(sz),

ERROR CONDITIONS
w1l arrors are properly handlaed internally, If nuabers are out of ranga as

input, TTY bell rings and a nassage to tha user will appesr requesting a
raw input,

TH 76-123 o=
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0GET ORIGINAL pac:
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OGET is » FORTRAN callsble routine designed to display 3 massage For the

operator on the AT screen,

Foutine will display the minimum and max<inum bounds and current value for
an octal variasble, mccept the current vaslue with a3 C/FR, or 2 naw tupein
value from the cperalor,

If an image (s being dizplayed prior to calling O0GET 3 subimsge link is
formad to enable the image Lo remain on the zcreen with wezssce, bounds and
current value display, thiz link is removed on return frow #.% sutina,

If operator types in 3 new value, it i3 compared to the upper and lowar
bound, If within bounds, new value is returnad to Lhe calling program, If
ot of bounds, variable iz zet Lo the value of the croszed boundary, tha
TTY ball is rung, and tha following arror message i5 displayed for the
cparator

LIMIT EACEEDED, DEFAULT YALUE ASSUMED

CMIN=XKK, MAK=KXAA) CURRFNT=XK)

imple math may be included in typaein, howsver it wust be in polish string
format

i.a2, no ¢ ) and solution s from left Lo right,

Characters which may be included in type string asrae!

Symbol Function
+ Hdd
- Subtract
» Multiply
P 4 Divide
= Sum
bt Change sign

ODther characters cause the 1TY Ball to ring snd the following error nessaga
is displaved for tha operstor:

ERROR: ILLEGAL CHARARCTER
£ 40, + 40, aquals 100,

Typein followad by an '=' gign will cause the sum to raplace typein, This
gum may be accepted with 3 C/R or 2 naw VARLUE typed,
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CALL OGET <OVALUE ,OMIN, OMAX, "MESSwGE", IFLAG)

ARGUMENTS
I

I OYHLUE Yar izble Cinpul,output octal), |
2 OMIN Minimum bound for OYALUC Cinpul octal),
3  OMAX Maximum bound for OVALUE Cinput octal),
4 MESSAGE RECIT string Tinmput),

An RSCII character string to ha displayad for the user,

The MESSAGE i3 smsll characters at left side of screen ‘

unlass ASCII control charactars are in MESSAGE string, |

L&, 945000 ,57V000, 5C, 5F , aE characters will change .

MESSAGE size and position, :
S IFLAG Cinput intagaer’, j

If positive, clesr prior MESSHGE(s) befora displsying

MESSAGE, Else add this MECSRGE to a3ny previous

MESSAGE s,

ERROR CONDITIONS 7

1l errors are propercly handled internslly, I¥ rnuwbers sre out of range as
input, TTY bell rings snd 3 message Lo the user will sppesr requesting 3
rew input

TH 76-123 -~
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UF POOR QuALITY

SGET is @ FORTRRN callable routine designed Lo display a wassage for Lhe
operator on tha RLT rcreen, wnd accapt 3 typad string from the operator,

If an image is being displayed priovr to calling SGET o subimage link is
formad to enable the (mage Lo ramain on Lthe scraen with nessage, bounds and
current value display, this link i3 reamovad on return from subroutine,

CrhLl SEQUENCE
CALL SGET «ARRAY MESSHGE KFLAG)

ARGUMENT 5

1 wmRERY HMOS character array Coutput s,
Minimum Length of srray should be deterwined 32 folleus!
Cuse 3 multiple of S for maximum charactars)
If tmaximum characters E0, 5 ) langth = 1
else
Langth = maximum characters ~ 5 + 1,
If typed string is 6T, S firszt word in array is pointer

te charsctarz in form! “number words |H address of
string.
2 MESSAGE ASCIT string Cinput),

An ASCII character string to be displayed for tha uzer,
Tha MESSHGE (3 swall charactars at laft side of screen
unless ASCII control charactaers are in MESSAGE string,
i.e,, 8x8000,a8Y000,aC ,aF ,8E charactars will change
MESSHGE size and posgition,

2 KFLRG Optional (input intager),
Maximum number of charscters to sccept from operator,
(range = ¢ |-132)
If KFLAG argumant i3 neg, prior MESSRGE(s) is not cleared,
If KFLAG argument is omitted, prior MESSAGE(s) ls cleared,
snd 10 set 3s maximum output charactaers,

ERROR CONCITIONS

All arrors are properly handled internally,

N 76-123 s
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YESNO

YESNO is 3 FURTRAN function designed Lo dizplay » mnesvage for the operator
an the AGT screen and sccept the flrst character of operator type in string
35 a YES/NO anzwar,
i, Yas..."¥"* "C/A", or “C/R*,

No., ., snything alse,

Calling program can branch on the returned function value,

I[f an image is baing displayed prior Lo calling YESHO 3 :zubimsge link is
formed to enablae the imsge Lo rensin on the screan wilth messsge display,
this link i3 removed on raturn from subroutine,

LALLING SEQUENCE
IFC YESNOC"MESSAGE" NFLRG2) 10,20 or LLL=VESNOC "MESSHGE" NFLAG))
ARGUMENTS

1. MESSHGE AELIT string Cinputs,
An ASCLI chwrsctar string to be displayed for the
uger, The MESSAGE (7 small characters at left zide
of screen unlezs RASCID contrel charscters are in
MESSAGE string,
Lot , 245000 ,3aY000,8C, aF, sE charactars will
change MESSAGE size and position,

2, NFLARG Cinput integer),
If positive, clasr prior MESSAGE(Z) baforae
displaying MESSAGE, Elsge a3dd this MESSHGE to any
pravious MESSAGECs),

EARMPLE

LOGICAL YESNO
EATERNAL YESNO

IF ¢ YESNO "13 EVERYTHING 2K" NFLAG) » 10,20
If the typed responze iz "Y CLC/R" or “C/R", the function value will be

true, and statement 10 will be executad, Otherwize statement 20 will result
from the false function value,

TN 76-123 =10~
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PROGRAM TEST
LOGICAL YESNO ORIGINAL PAGE 13
IVAL = RVAL = © 0 OF POOR QUALITY
ININ = RMIN = -3339 0
IMAX = RMAX = 9999 .0
IOCTHL = 101B; MINOCTHL = 101LlE; MAXOCTARL = 23378
¢ PUT UP ME3SAGE ON SCREEN WND WCCEPT TYPEIN IN RANGE FMIN T0 RMAX

10 CALL RGETCRVAL ,RMIN, RMAX," GCTHIS MESSAGE WILL AFPEAR WS 9
1SMALL CHARACTERS, ATOCIFUFPER LEFT OF SCREEN,®
13E3CAFTYPE IN &4 REAL YALUE ' 35", 1)

L ADD ANOTHER MESSAGE, WCCEPT INTEGER TYPC IN '
CALL IGET CIVAL,IMIN, IMRX," &#S3CaFTHIS MLESSAGE 15 RUDED ALSD, 8
1THIS TIME WE ARE CALLING THE INTEGER ROUTINE, IF FRACTIONS aCafa
1ARE TYPED IN, ONLY THE INIEGER PORTION IS5 FETURNED, SESC2SF3
LINTEGER VYALUE = : &8", =1 |

-

= HOD ANOTHER MESSAGE
ChuLL IGET CIVAL, IMIN, IMRAX," 9ZaCaFSIMPLE MAIH MaAYBe INCLUDED &
1IN TYPEIN,8CHFHOWEVER IT MUST BE IN POLISH STRING FORMAT . S
11.E, NO ¢ > AND SOLUTION 1% FROM LEFT T0O RIGHT.a
13CaF ONLY + = # , X = BARE ALLOWED, SCaF3
1RNY OTHER CHARRCTERS CARUSE THE TTY BELL 10 RING AND A NLW 3
LINPUT RECGUESTED . 5CaFa
i1 .E, 100/,29+235-30+30 EQUALS 100aCaF &
10RSCaF S
1 10072, 5460 I5 ALSO 1005CaF ]
IURGCSF 3
1 100 + S0¥ + S0 EQUALS 100 <X = CHANGE SIGN)S
13CAFTYPEIN FOLLOWED BY wWN 's' SIGN WILL CRUEE THE 3UM TNa
19CAFREPLACE TYPEIN, THIS UM MAY BE ACCEPTED WITH A C/R 3
19CaF0R A MNEW YALUE MaY BE TYPED IN.d
19ESCHF INTEGER VALUE = : &5 ", =~1)

£ PLACE ANSHWER IN RYAL A3 CURRENT YHLUE

RYAL = IYAL

ASK USER FOR A DHTA PRCK=-YOLUME

CALL OGET «IOCTAL MINOCTAL, MAXOLTAL, "a%3CaFa

ITYPE IN PACK=-YOLUME FOR DRATR,.&

19EaCaFPVyY = ", =10

[ DO NOT CLEAR SCREEN, ASK IF OPERWIOR WARMNTS TO REPEAT,
IF CYESNO (" SEICAFWANT TO 60 THRU AGAIN 7 ", =13 1 10,20

’

CC/R OR Y CA/R RETURMN TO 10, ANYTHING ELSE RETURNS FROM PROGRAM

r—

L

20 CALL FXIT
END

T™H 76-1232 -i-
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ML13T B D PAGH

MLIST (s = collection of FORTRAN callstle subroubines whichn  3llow
convenient accass Lo tha Adage wonitor ligting device routinas,

CHLLING SEQUENCE

Select and initialize listing device,
CALL INLIST <ICODE>
or
CALl. INLIST CICODE, 'MaAME', 1PY'H)

Output an AMOS string with 0 to NCR carrisge returns prior to string,
CALL FHMOS ('RA',NCR)

Dutput datae,
CALL IDATE (dazte)

Output an RSCLI striﬂe (]i;fing davice 1 on.y CJCHRE =127,
CALL FuSCIlc"BB")

Tab to specified columrn of listing device,
CALL TREBTO C1COLD

Output a carriage return and line faed,
CALL O3TCR

Ejact current page,
CALL EJECT

Unselect listing devica,
CALL UNSELECT

Output decimal inbager,
CALL IZDEC <IVALUE,IDIwITa)

Output floating point numbar,
CALL R2ZDEC (YALUE, ITOTAL, IFRAL)

After initial c3ll to INLIST, the tolluwing paranenters,

may be accessed at ! ‘use FORTRAN squivalence statement),

70007, = current character position in line.

70010, = current line count,

70011, = maximum lines /page for salected davice,

70012, = busy flag (negative if busy),
TN ?76-123 i
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HRCUMENTS

HRGUMENT
| EEETES Tt 2

ICODE

HHME

PYY
-
NCR

DRTE

ICOL
IvaLUE

[LIGITS

TYPE

—

= = e

inpult integar
€

input RMOS string

input octasl
input. AMOS string
input integer

input date

input RSCII string
input intager
input integer

intager input

FUNCTLION

A A ———— . ———

ALl ST ST T A o s sz oomm = R 1

Desired listing device,

0 - Y

1 = SCREEN

e B PFL

3 - ATEXT dizk file

NUTE If ICODE = 3 , and argumants NAME
and FYY are omitted, file is output to
PYY 101, with namae DBUGL,

If mora than 1 argument to INLIST all are
reguirad,

I¢ ICODE = 2, the output disk rile nane
iz sel = NAME

Dutput pack-volume for disk file
String for output,

Humber of carrisge raeturns to cutput
prior Lo AR,

Address of a rall containing a data in
AMOS format, usually $0ARTE or $FILEDARTE
string for output,

Desired character column,

Integer value to be output,

Total digits, range = + 10,

Iv positive ., . right justify,

If negativae ., left justify,
Round off will occur if valiue wrieeds

numbear of digits specified,
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ARGUMENT TYPE FUNCTION
o 2 orme = REIT S e ¥ =3 —=

VALUE Cinput raeal) Real value tn be output,

If YALUE e<ceeds $36,870,6%6,
'‘E' format (3 used,

[TOTAL Cinteger input) Totasl digits, range =+ 10,
It positive, right justify Cintager l
part),
If negitive, left justify Cinteger I
part),

Round ef ¥ will occur if value exceads
number of digits specified,

IFRAC Cinput intager) Fractional digits,
Round of f will occur if value e ceads
number of digits specifiad,

I TS & e

ERNOR CONDITIONS

If ICODE is invalid or incorrect number of argumants default (s to TTY,
ASCIT output iz lagal Lo davice 1 only,

R T T e e ——————

TH 76-123 b £ Lo

E I e ._.-.J




=ehin

o St SULlL
Programmar's reference manuasl

PROGRAN TESTI
REAL INBUFF (1005, 0BUFF1C100 ), 0BUFF2C100)
A =B = 10,0
¢ GET DESIKED LISTING GEVICE FROM USER.
IDEVICE = 1
CALL IGET CIDEVICE,0,2," OUTPUT DEVICE OPTIONS:sCaF3
10 = TTYSCHF S
11 = SCREENSCSFa
12 = PPLaCaFa
13 = DISK FILESCSFa
1 TYPE IN DESIRED OPTION & *, 1)
C INITIALIZE INBUFF
6O 10 J = 1,100
INBUFFCI) = @
AmAe+B
IF <A ,EQ, 2%0.0 > B = -10,0
IF <A .EG, -250,0 > B = 10,0
10 CONTINUE
C CLEAR OBUFF 182
0O 11 7 = 1,100
OBUFF1C¢I) = QBUFF2CJ) = 0,0
(1 LONTINUE
C PLACE SAMFLES IN QBUFF1 AT 2 TIMES SAMPLE RATE OF INBUFF
CALL NTRPOLATE CINBUFF(1),00UFFLC1Y,S0,0,5)
C PLACE SAMPLES I OBUFF2 AT 12 SAMPLE RATE OF INEUFF
CALL NTRPOLATE C(IMNBUFFC1),0BUFF2¢1) .50, 2.0
C INITIALIZE LISTING DEVICE
CALL INLIST ¢IDEVICE)
OUTPUT HEADER FOR LISTING
CALL FAMDS C'BUFFER LISTING OF INTERPOLATION RESULTS',0)
CALL FAMOS C'INBUFF', 2)
CALL TARBTOD <202
CALL FAMOS ¢'ODBUFF1', 0)
CALL TABTO (40)
CALL FAMOS ¢'OBUFFZ',0) , .
CALL OSTCR ‘,:f_”(ETNAL PAGE I3
C LIST CONTENTS OF BUFFERS POOR QUALITY
0O 20 J = 1,50
CALL R2DEC CINBUFF(J),3,3)
CALL TABTD <20)
CALL R2DEC COBUFF1¢J),8,3)
CALL TAETD <40)
CALL R2DEC COBUFF2¢I),8,3)
CALL D3TCR
20 CONTINUE
C EJECT PAGE, AND UNSELECT DEVICE
CALL EJECT
CALL UNSELECT
RETURN
END

i
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IDELAY (2 2 FORTRAN callable Subroutine which causes 3 Ltine delay

CHLLING SEQUENCE
Call IDELRY CICOUNT)

HRGUMENTS

[COUNT Cinput integer) MNumbar of miliiseconds of dasired delay,

range 1 to 4093,

ERROR CONDITIONS

Dut of range number defaults Lo 3 one sacond delay,

RBELL
FEELL is = FORTRAN callable routine to ring the TTY ball,
CALLING SEQUENCE
CALL RBELL
ERROR CONDITIONS ORIGDMLP
Hona OF Poog QAL
|
TH Té-123 e L
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ROLIN

FOLIN is » FORTRAN callable routine designed to allow fres format input
from Lthe ANKATTY,

FOLIN will wunconditionally load the LABEL sagment into monitor overlay
buffer 1 (unless allready loaded),

PROKR' filled

Typein is stored in Global array 'PLIST' as left justifiead ' KR '

AMOS charactars, s

Typein is a3lsc stored In Global array ‘ULIST', right justified, one
character per word,

Global variable 'NICH' contains the numbar of typed charscters,

Globzl variable 'M:EKAR' conkrols the wmaximum nuaber of typed characters
sllowed <range 1-132)

Global variable 'FADKR' (normally 40, (space)) is usfad 33 pad charscter for
laft justifiad strings,
If 'PADKR' is changed by calling program it should be restored to 40,,

Clobal flag 'NODSP', if regative assumes exbarnsl display of monitor label
buffer C(SDBUFF.,

Cursor appears on screen 2 space#s to the right of last output to label
buffer, i, e, 3 write Lo unit 2% or SUTIL routine MLIST,

Calling Sequencs
CALL RDLIN OF me
Error Conditions

Hfter rumber of typed characters EO, 'MAIKAR' no turther characters are
accephad,

e Vi

e
w
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LHNGURGE

ADEPT (Adage machina language)

o

UBROUTINE LENGTH

Approximately 1500 words,

EOUIPMENT

AGT=10 through AGT-340

AUTHORSHIP

D, HHRPER, Sigma Corp

™ 7e-123
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