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Antelope S/W Development

follows Unix example: simple tools, which
can be combined in a complex fashion.

e framework

e collection of subroutines in libraries
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Development Framework

e Where are binaries installed?
SANTELOPE/{bin,lib}

« Where can you find data files?
SANTELOPE/{data}/

« How do you make and install programs??
make(1), SANTELOPEMAKE
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« How do you configure programs??
command line => parameter files

« How do you handle errors?
elog routines (rt logging, sys errors)

« How do you write documentation?
man pages
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Starting an application in C

. Make a directory to work in.
.template dbsinple.c > ny.c
. edit my.c

.lint ny.c

. repeat 3, 4

. make ny.o

.1dlibs nmy.o=>%$(DBLIBS)

. Makefile:

Bl N=ny
| dl i bs=$( DBLI BS)
i ncl ude $( ANTELOPEMAKE)

0O NO O K~ WN-=
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9. parameter file, PF=my.pf
10. manpage - > ny. 1, MAN1=my.1

Final Makefile:
Bl N=ny
MANL=ny. 1
PF=ny. pf
| dl i bs=$( DBLI BS)
i ncl ude $( ANTELOPEMAKE)
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Don’t want to install into
SANTELOPE?

« SUBDI R=/1 ocal
« DEST=/ hone/ you/ devel opnent

before
i ncl ude $( ANTELOPEMAKE)
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Antelope Interfaces

database manipulation
parameter files

epoch time calculations

path manipulation

waveform access

orb access/packet unstuffing
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Languages

There are 6 possible languages from
which to choose:

 sh

e Tcl/Tk
 Perl

« Matlab
« C

e Fortran
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Shell

easy

quick

limited by existing applications
limited strings

limited calculations

limited variables

use /bin/sh, not /bin/tcsh or /bin/csh
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Tcl/Tk

hands down easiest for making GUI
easy to extend with your c functions

simple language with confusing quoting
rules (think c-shell)

actually interactive

future cloudy: seems to have a smaller
group of users; BRTT will continue to
support it indefinitely, because various
fundamental programs are in tcl/tk.
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Tcl Programs in Antelope

dbe

dbevents

dbhelp

dbloc2 GUI
dbnoise

ecrontab
orbmonrtd
q330mon, kZmon
rtm

13 of 56  Software Development with Antelope




Perl

faster

more complete, better designed language
best tool for string manipulation

widespread throughout Unix, Mac and PC

world, especially system administration
and web cqgi scripts.

looks at first like someone was typing on
wrong row of keyboard.
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antelope_ update cronrun

dbmerge deposit
grepsrc pktmon
rtdbclean rtdemo
rtincident rtinit
rtreport rtrun

Antelope programs in Perl

dbloc2

getid
rtbackup
rtexec

rtmaill
truncate_log
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Matlab

numerical work, especially prototypes
not for real time operations

very little string manipulation

not meant for scripts
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C

when nothing else will do
require speed
used a lot

Nneed interfaces not available In other
languages
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Other interfaces available from C

associative arrays and lists
waveforms

response functions
niceplot graphics

travel time calculations
vogle (3d) graphics

map transformations
waveform displays

sguare earth tiling
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Fortran

the one you know

compatibility with existing routines
fast numerical operations
complex arithmetic

iIncomplete, not used as much.

IN Many cases, you can create a fortran
INnterface to c routine
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References

Software Development tutorial (new here)
http://www.brtt.com/workshop.tar.gz

Antelope Toolbox for Matlab, Kent
Lindquist

Datascope tutorial (on cd)
Reference Booklets:
User, Programmer, Scripting
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Man pages; look at the html version
file:/opt/antelope/4.4/antelope.nhtml

FAQ http://www.brtt.com/faq

Antelope-users mailing list
antelope-users@brtt.com

Antelope User’s Group web site
http://www.indiana.edu/~aug
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Tcl hints

package require Tclx ; cmdtrace on
(like set -x or set -v in shell script)

http://www.tcl.tk

Tcl/Tk Pocket reference O’Rellly

tcltk-widget
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Subjects availahle in ficlf

tclhelp: lookup tcl functions

Quit | Apropos |

zUp= controlf debugf events/ filesf
filescan/ intlf introf keyedlistsf libraries/

listsf mathf processesf signals/f socketsf
status/ strings/ tcishellf time/ variahles/

Help files available in ftclf

23 of 56 Software Development with Antelope




tkcon: talk to other tk applications
tkcon 2.1 Main

File Console Edit Interp Prefs History Help
=digkmonitor< (dang) 53 % array names Df [
avail/ percent/ alarm/ min email alarm period

=dizkmonitor< (dang) 54 % get Df(min)

10000

=diskmonitor< (dang) 55 % zet Df(avail/)

212264

=digkmonitor<t {dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 %

=digkmonitor<t {(dang) 56 % \d
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tkinspect: configure tk apps

Tkinspect: dock

File Value Procs Globals Windows Helpl
lCummand:| Send Command | Send Value
Procs: Globals: Wihdows:
|pkg_[:umpareExtensiun argc [ .bxterm ™
pkg_mkindex argv .hdbhelp |
tciLog argvi .hiclhelp

tciMac Pk Search b .htkcon

tclPlg Setup cmd htkinspect

tclPlgUnknown commands .hecrontab

tcl_findLibrary env _||.bxcpustate

tk_chooseColor errorCode .hament

tk_chooseDirectory errorinfo .hcastle

tk_getOpenFile line denali _
tk_get3aveFile name Qhigpprt

tk_menu3setFocus .| |tcl_interactive | |-houray

Value: window .bdbhelp

Jbdbhelp config

# window configuration of . hdbhelp

il
—activebackground #ececec —J
—activeforegqround Black
-anchor center %
-background #feldfe
-bitmap {}
-borderwidth 2 %

—rammAnd {exer dhheln &% %
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TDebug for diskmonitor

tdb: graphical debugger

Debugger  Options Selection Variahles Help
Proc : |getspace {dir} | Variahles:
| [Dfalarms): 0 N

global DE | Df{alarm_period): 3600

fter 1000 get di )

il getspace Sdir J Df{availf): 212264

set df [exec df -k %dir] Df{email): someone&@sor
# Filesystem kbytes used  awvall capacity Mou Df{min}: 10000

# fdev/dsk/c0tld0s0 19620408 17927762 1496442 03% £ Df{percents): 94%
set percent [lindex $df 11] |dir: f
set Df (percentidir) Spercent 7
P~ I - /
Result: | | |\|—| -
Eval : | || Delay: 300 | - | +
v Stop | ., Mext v Slow . Fast | ., Monstop | ., Break |
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Global variables

One problem in tcl is local static variables.
A routine does not have variables which
preserve their value from one call to the
next. Instead, you must save such values

iInto global variables, much like Fortran
common.

Suggestion: Choose a few (one) global
variables, make them arrays and index
INnto the array with the appropriate name.
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E.g., for a program example, you might
have an array Example, with elements
like:

Example(gain)
Example(tO)

If you need further qualification, try putting
two names together as the index:

Example(w0.tO)
Example(wl1l.tO)

Fewer global statements, easier to find
and organize all the various global
variables.
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Perl Hints

perldoc -f stat
perildoc -g tk

http://www.perl.org

Perl and Perl/Tk Pocket references
O’Reillly

perl-widget
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Perl debugger: perl -d:ptkdb

IEIE Control Data Stack Bookmarks Windows |

Step In | Step Over | Retum | Run | Run To | Break |

Goto | Search | Regex ” Exprsl Suhsl Brthsl

00010 { die ( "Usage: 30 [-v] database'n" ) ; } Quick Expr: |
SR

00012 use Datascope ; EnterExpr:I
e I
00014 Zdatabase = SARGV[0O] ; S$dbpath = .f{demo}
00015 mdb = dbopen { $database, "r+" )
SR

0001y print "hwn" o

e

oool1e & = . dbDﬁTﬂBHSE_NMIE]I ;
00020 prf™ $ob ='ess3.00 [Sdbnt
Bea2t

00022 %db = dbquery (@db, dbSCHEMZ NAME) ;
00023 print “"schema: #dbhn" ;

EHEHEERE

00025 sdbpath = dhquery (@adh, JbDEPATH) ;

| print "path: Sdbpathin" ;

R

00028 $locks = dbquery ( @db, dbLOCES) ;

00029 print "locking: Slockshn" ;

e

,n"r 00031 #dbidserver = dhouery (@db, dhIDSERVER) ;

Pl

=
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c hints

lint (lint wrapper)
iIndent (look for .indent.pro)

cextract -D__STDC__ -1/opt/antel ope/dev/include -P +p

protoize -c "-1$ANTELOPE/ i ncl ude -1/ opt/ant el ope/
tcltk8. 3/1nclude"

Idlibs

31 of 56

Software Development with Antelope




C Debugging

ldd [-s] ‘which trexcerpt"

truss
truss -a -vall -u\* -f -o /tnp/truss

stack trace on fault
elog init(argc, argv) ;

collector in workshop

ptree $$
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Memory problems

setenv LD PRELOAD watchmalloc.so.1
(grepsrc -1 LD PRELOAD / usr/share/ man/)

workshop
works sometimes

purify

33 of 56 Software Development with Antelope




ups: the best debugger

w [{{|Help [ Search | Windows [Quit edit/goto
& | * | 22 | Expand | Collapse | Dup | Del | Format | Decl SEIECt[][IH fEnLl

Target ,/cpredict
cpredict 32,867 117,256 0 2000-001
Signals
Environment
Untyped variables
Source files

Functions
main cpredict,c:vh
char <1at{0F "32,867"
Breakpoints N
functionimain cpredict,c:vh active
Restart Mext | Step | Cont | | Attach | | kill ¢
cpredict,c:dl | Back | Search | p | Down

table = pfget_string (pf. "table" ) :

if ¢ dbopen_table ¢ table, "r", &db » < 0 {
die ¢ ©, "Can"t open table ¥s'n", table » :

Add breakpoint xPEéHg} é 0y

Execute to here
Jump to here "ptimefdistancetlat,lon,d=,¥s), 822", lat, lon, depth } :

EdiE_SDHPCE . Expr, &pgm, O ) 3
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Mini Applications

a command line window to an Antelope

library function:

Datascope
epoch time
parameter files
path

orb/pkts
travel times

dbhelp, dbe, dbcalc, ..

epoch

pfecho

abspath, relpath,
cleanpath

orbstat -I

ttcalc
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Extending Antelope

your waveform format

your packet formats

your travel time calculator

your location program (in dbloc?2)

your processing/editing/graphics program
INn dbe

elog ELOG_CALLBACK routines
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Little known C interfaces

stock
strmatches, strcontains
hexdump
abspath, relpath, cleanpath
ask, askyn, askynaq

db
dbprocess
dbgroup (bundle, bundletype)
dbcompile
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dbstrtype
dbuntangle
dbsever
dbseparate

tt: ttcalc, ucalc

proj: pj_init, pf _fwd, pj_Iinv, p] free
grx: fortran callable 2d graphics
vogle: ¢ 3d graphics

pixaddress:
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Contrived Problem:

print the arrival time for an event (at a
certain time and coordinates), at a list of
stations (from a database)

http://www.brtt.com/workshop.tar.gz

example code:

% | s $ANTELOPE/ exanpl es
c/ perl/ shel | / vogl e/

fortran/ predict/ tcltk/
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Shell example

#!/ bi n/ sh
| at =$1
| on=%$2
dept h=$3
ti me=%$4

epoch="epoch +%E $ti nme’
t abl e="pfecho -q predict tabl e

dbsort $table “di stance(lat,lon, $lat, $lon)” |

dbsel ect - stanane
“strtime($epoch+pti ne(di stance(l at, | on, $l at, $l on), $d
epth))”
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# 0\

set
set
set
set
set

set
set
set

Tcl/Tk Example
#!'/ bi n/sh

exec $ANTELOPE/ bi n/ at cl
package require Datascope
package require Tcl x

| at [1index $argv
lon [lindex $argv
depth [lindex $argv
time [lindex $argv
epoch [str2epoch $ti

$0 "$@

0]
1]
2]
3]
ne]

tabl e [pfget predict table]
db [ dbopen_table $table r]

db [dbsort $db

di stance(l at, | on, $l at, $l on)]
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set n [dbquery $db dbRECORD COUNT]
loop i O $n {
set db [l replace $db 3 3 $i]

set pred [dbeval $db
pti me(di stance(l at, | on, $l at, $l on), $dept h) ]

set pred [expr $pred+$epoch]
set stanane [|lindex [dbgetv $db 0 $i stanane] O]

puts [format “9% 55s U%s (%)” $staname [strtine
$pred] [epoch2str $pred “%t 9 %B. % % “*]]

}
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Perl Example

. # use perl
eval 'exec SANTELOPE/../perl/bin/perl -S $0 "$@'
I f O

use lib "$ENV{ ANTELOPE}/ dat a/ perl " ;
use Dat ascope ;

($lat, $lon, $depth, $tine) = @GRGV ;
$epoch = str2epoch ($tine)
$table = pfget (“predict”, “table”)

@b = dbopen_table($table, “r”) ;
@b = dbsort( @lb, “distance(lat,!|on, $lat,$lon)” )

$n = dbquery (@b, “dbRECORD COUNT");
for ($db[3] = 0 ; $db[3]<$n ; $db[ 3] ++){
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$pred = dbex _eval (@ib,
“ptinme(di stance(l at,|on, $l at, $l on),
$depth)” ) ;
$pred += $epoch ;
($st ananme) = dbgetv( @b, “stanane”);
printf “9% 55s %s (9%8)\n”,
$st anane, strtinme($pred),
epoch2str ( $pr ed,
“Of UM US. U %", ““) ;
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Matlab Example

#!/ bi n/ sh
if [ $# '= 4] ; then
echo “Usage: $0 lat |on depth tinge” exit 1

fi

exec /usr/local/bin/matl ab -nodi splay -nojvm -nospl ash
<< ECF > /dev/null

fid = fopen ( ‘/dev/stderr’, ‘w ) ;

lat = $1 ;

|l on = $2 ;
depth = $3 ;
tine = '%$4 ;

epoch = str2epoch (tine) ;

pf = dbpf ( ‘predict’ ) ;
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dbtabl e = pfget ( pf, ‘table ) ;
[db, table] = strtok(dbtable, “.’) ;
table = strrep(table, *.", ") ;

db = dbopen (db, ‘r’ ) ;
db dbl ookup table ( db, table) ;

expr = sprintf (
“distance(lat,lon,%,%)’, lat, |on);
db = dbsort( db, expr ) ;

| at, lon, depth ) ;
n = dbquery ( db, ‘dbRECORD COUNT' ) ;
for i =0:1:n-1
db.record =1 ;
pred = dbeval (db, expr) + epoch ;

expr = sprintf (‘ptinme(distance(lat,|on, %,

%), %),
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st anane = dbgetv(db, ‘staname’ ) ;
s = strtinme(pred) ;
fprintf ( fid, ‘%55s %\n’,
stanane, s ) ;
end
exit ;
ECF
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C example

#i ncl ude <stdi o. h>
#i ncl ude “coords. h”
#i ncl ude “db. h”

static void
usage ()
{
cbanner (“$Revision: 1.3 $”,
“[-v] lat lon depth tinme”,
“BRTT exanpl e”,
“BRTT”,
“support@rtt.cont ) ;
exit (1);
}
| nt
main (int argc, char **argv)
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Doptr db;

Pf *pf;

char *table, *lat, *lon, *depth ;

char expr[ 256], stanane[128],
*sl, *s2 ;

| nt n ;

doubl e epoch, pred ;

Thl *keys ;

Expression *pgm
elog init ( argc, argv ) ;

I f (pfread (“predict”, &f) !'= 0)
die (0, “Can’t read pf\n”);

I f (argc-optind !'= 4)
usage ();
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| at = argv[optind++];
| on = argv[optind++];
depth = argv[opti nd++];
epoch = str2epoch(argv[optind++]);

t abl e pfget _string (pf, “table” )
| f (dbopen_tabl e(table, “r”, &db)<0)
die(0,“Can’t open %", table ) ;
sprintf ( expr,
“di stance(lat,lon,%,%)"”,lat, | on);
keys = strtbl (expr, 0) ;
db = dbsort( db, keys, 0, 0 ) ;

sprintf ( expr,
“ptime(di stance(lat,lon, %, %), %),

| at, lon, depth ) ;

50 of 56

Software Development with Antelope




dbex conpi |l e(db, expr, &gm 0 ) ;
dbquery(db, dbRECORD COUNT, &n ) ;
for ( db.record=0 ; db.record<n ;
db. recor d++) {
dbex eval (db, pgm O, &pred ) ;
pred += epoch ;
dbget v(db, O, “st anane”, st anane, 0) ;
sl=strtinme(pred),
s2=zepoch2str (pred,
“O4 UM 9B % %z, “"))
printf (“% 55s U (%8)\n",
stanane, sl1, s2 ) ;
free(sl) ; free(s2) ;

}
dbex free(pgm ;

return O;
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Fortran example

program f predi ct
i nplicit none
#1 nclude “db.i”

real *8 str2epoch, epoch, pred
| nteger iargc, db(4), pf, pgm I, result, n,
character*256 table, expr, stanane
character*64 lat, |lon, depth, tine, stine
call elog init(0,0)
call pfread(“predict”, pf, result )
I1f ( result ) then

call die ( “Can’t read paraneter file” )
endi f
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if ( iargc() .ne. 4 ) then
cal |

endi f

call getarg(l, [at)

call getarg(2, |on)

call getarg(3, depth)

call getarg(4, tine)

epoch = str2epoch(tinme)

call pfget string(pf, “table”,

I f ( dbopen_table ( table,
* call die ( O,

Hr”’

di e(“Usage: fpredict lat |on depth tinme”)

tabl e )

db)

“Can’t open dat abase” )

LT. 0)
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wite (expr, 100) lat, |on

100 format (‘distance(lat,lon,’, a, ‘,’, a, ‘)")
call strtbl (keys, expr, 0)
call dbsort ( db, db, keys, 0, “* )
wite ( expr, 101) lat, lon, depth
101 format (‘ptine(distance(lat,lon,’,
* a,",’,a, '), ,a "))
result = dbex conmpile ( db, expr, pgm 0 )
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cal |
do i

end

110 format ( ab55, a )

end

dbquery ( db, dbRECORD COUNT, n )
=0, n-1
db(4) =i

result = dbex _eval ( db, pgm O, pred)

pred = pred + epoch

result = dbgetv(db, ““, “stanane”, stanane, 0)
call strtime(stine, pred)

wite (*, 110) stanane, stine

do
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Makefile

Bl N=cpredict fpredict nmlpredict predict \
tcl predi ct perl predict

| dI i bs=$( DBLI BS)
i ncl ude $( ANTELOPEMAKE)

Missing MANL=
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