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INTRODUCTION

The U.S. Geological Survey's <USGS) Ocean Bottom Instrument 

Package (OBIP) is a recoverable ocean bottom data-capture device for 

seismic and other data. The software described in this report was 

written for use with data that have been captured using the software 

listed in the USGS Open-File Report 84-842. The format is described 

in Appendix A of this report. The "C" programming language was used 

for all routines, excluding the cartridge and S-track tape utilities 

which were written in assembler using ALLOY IDXS-100 interface proto­ 

col. The plotting utilities were written using the DM/PL instruction 

set for the Houston Instrument Incremental Plotter. The TELETEK 

microprocessor interfaced with an S-100 bus was used for creation of 

the software and playback of the data.

The program TRANSCRB is used to copy any cartridge to a 

9-track tape. The program was modified to simultaneously create a 

directory of the contents of the tape as it is copied. With the 

modification, the cartridge tape must be in the format which is 

described in the Appendix A of this report.

The program OPLOT allows shipboard plotting of recovered OBIP 

data that have been transcribed to a 9-track tape. The operator may 

request, by time, a series of events which will be retrieved from the 

tape and plotted according to specified plotting parameters.

The program SHOTD is used to enter the shot point number, shot 

instant and shot range data for each shot point of the project. Shot 

point specifications are retrieved from the data file by the program 

OPLOT.



The or o gram was wr 1 1 1 en ,oy G.I. E vend em to cooy the cont ent s 

from the recovered OBIP cartridge taoe written in TIP format to a 

T i; P formatted 9-tr-ack taoe. Tne utilities are soecific to the 

TIP format and All oy Interface (IDXS-100) orotocol and are 1 i st ec 

in Aooencix B. The routines will ignore an end  of-file (E0^> 

which is detected at tne beginning o^ a trac< and will exoect a 

double EOF as tne eric of cata flao. The orogram was mocified by 

J.J. Fredericks so as to create a directory while copvinc "cr*e 

contents.

gn for use

When the user wants to save sne tape directory* the run-line 

Must contain an outout filename^ ""o run the utility tvoe: 

TRANSCRB C-rn] C-tri] [-en] >dev:filename. type

T^e "-rri" option is used to set the maximum nurnoer of recorcs to 

be, transcribed. The "-t" ootion allows the user to begin cosyinp 

from a trac^ other than the default track 0» The "-en" ootion is 

used to soecifv the number of errors allowed before termination 

of the cooy,,

Information about the taoe from the G3HEADER recoro is 

cumoed to "stdout",, The default "stdout" is tne terminal, out 

the ssecification of ">cev3filename,ty]e" diverts tne outout to 

the file named, A list of series oarameters from the GPHSADE^ 

record is listed to "stoout" and is followed by a list of 

oarameters for each experiment that has oeen Generated on ?he 

tase. The following parameters are disolayec for eacn
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ex oeri merit r

's^e reoorc nufnber on tne? cartridee taoe

the record nurnper on the cartridge taoe or? a

oiven tracK 

s e r i. e B rt u rn b e r 

ex oer-i merit number 

start time of wiridow <rnorjth) 

(day) 

(hour) 

(rnim.it B)

c's to the ntrndredtns)

Trie recorcj rt umbers 1 is Tec -tust before trie track c 

rtot reflect the number of onysica!..' recorcs ori a track, as the 

parameters are only orinteci when a last block flag is oresent in 

t he TI P header,,



'*
Transcription routine: TRftNSCRB

**
** to copy data from OBIPS cartidoes to 9-track,
** Magnetic tape,
*/
int nurabport = 2? /* nuiber of config. ports */ 
int cartport = 8xff ; /* port no. for cartridge drive */ 
int taoeport = 8xff ; /* port no. for 9-track drive */

tinclude "ajlibc.h* 
linclude "a:tapeio.h"

char buffC90803; /* 1/0 buffer */

/* data control blocks for ! tape! routine */ 
0CB cartdcb = {$, 8, 8x68, 8, 8, 8, 8, 8, 4buff }; 
DCS tapedcb = {8, 8, 8, 8, 8, 8, 8, 8, &buff>; 
PDCB peart = tcartdcb, otape = Stapedcbj

int laxrec = 327S7, maxerr =18?

wain(arDC, arov) 
int argc? 
char *arov[3; 
{

int i, n;
char *p5

/* get and check arnufflents */' 
if targe >!){/* arcuraents given */

if (*argv[l] == '?»} {
forintf (stderr, "TRfiNSCRB C-tre] a > : 
fprintfistderr, "   cart to tape utility\n"); 
exit (8),4

> i) { 
p = arcv[aroc3; 
if <*!*+ =="'-'} {

i = tolo*eH*p++> ; 
n = atoitp); 
switch ii} i 
case 't' :

peart-) drive i= n & 3;
break \ 

case 'r1' 1

naxrec = n; 

case
break;

siaxerr = n; 
break; 

default:
fprintf (stderr, "invalid ootiorAn") ;



exitU);

/* check if prograa configured */ 
if (cartoort = 8xff I i tapeoort = 8xff) {

forintftetdenV'TRflNSCRB not conficured\n">;
exit(i); 

}
/* confipure DCB's */ 

peart-) port = cartoort; 
otape-)port = tapeoort;

/* check cartridge */ 
iscartiocart);

/* check tape */ 
istaoeiDtaoe):

/* transcribe */ 
ri = ctcopy{ptape, peart, a»axrec, Hiaxerr);

/* dor«e */ 
oriiritf( sapprx. ^ records transcribed W, n);

exit (8) s



/* ctcooy - transcribe cartridge to 9-track

*/
include "libc.h"
^include "tapeio.h"
extern char bufftl?
ctcooy (tdcb, cdcb, maxree, rfiaxerr)
P0CB tdcb, cdcb?
int roaxrec, rfiaxerr;
<

int ce, te, t, recj
int tree; /'* trBC is the track record counter *7
int eoflag; /* flag to sirnal EOF on first rec- of tracn */
FILE *fl,*fopenO;~

/* temporary patch
fl * fooeni s Ist:-%V! )? */

/* setup operations */ 
cdcb-}csd = REfiD; 
te = 8? 
tree = 0;

/* do initial read exec */' 
if ice = tape^cdcb)}

terror i "cart exec% 8)5

/* transcription IOOD */ 
for free = i; IkeybrkO U Ice t& !te M

rec <= fsaxrec; rec-n-J ( 
/* check status of last cart READ */ 

if (cdcb-) status)
if (ce = check (cdcb, "cart", rec)) { 

if (ce & EOTRflCK) (
/# buiio tracH number */ 

t = cdcb-} drive & 3,' 
if {-nt ( 4} t

cdcb-} drive 4= 0xfc; 
cdcb-}drive += t; 
ce = 8j 
tree = 8;

if (ee == EOFT && !trec) { /* EOF! is at beginning of track */ 
ce = 9: 
eoflao = 1;

/«  check 'maxerr' situation */
if (ce && ce != EQFT M rsaxerr  > 8) {

ce = 8?
printfC'will write <d bytes of rec. %c\n% 

cdcb-} size, rec)?

else /* no cart read error buap tree */



/* exec next read arid write data cm 3-track #/ 
if *!ce) (

if teoflac) i /# last cart read found E0~ at first track #/ 
rec--; 
eoflao = 8; 
continue; 
> 

if {buff 113]}
/# a trailer and/or header is oreserrt */ 
dircUreCjtrec); 

/* teioorary satch 
decode(&buffiis: ? flb 
fcloseiti); */" 

tdcb->size = cdcb->size;
/* issue next READ exec #/ 

if *ce = taoeicdcb)}
terror r cart exec(B)% rec); 
/* check status of last wR"E */ 

if (tricb-) status)
te = check (tdcb, "tape", rec); 

/* co taoe WRITE */ 
if We It tdcb->size > 8) { 

tdcb-)cmd = LENGTH:
if <!(te=taDe(tdcb>) ftft Mte=taoeUdcb})} { 

tdcb-}cffid = WRITE? 
te = t-ape(tdcb) i 

> 
if <te)

terrcrr( 9taoe exec", rec);

/* check for end of data fiac */

/* check last tape exec and do an ECF on taoe */ 
if We) ( /* write EOF if taoe not bad */

if it dcb-5 status) /* do check, if necessary */'
te = cnecMtdcb, "tape", rec); 

tddHMd - wEDF; 
if (!te ftft !Ue = taoe(tdcb)))

check it deb, "tape", rec) ; 
else

terrorT'taDe exec for EDF",rec};

return rec - I;



/# o'irct - to create a directory for transcrb durirtD tase coay

*/
f include "libc.h"
idef ine MfiXHEfiDRLEN 35$
extern char buff HI
dirct(rec,trec)
int rec,trec; /* taoe block counter & track block counter */
{

int n, i, off set;
static int nseries;
float iisirj

if (buff[i3 == »B* tft buff [23 == T F> /* GPHESDR RECORD -
DUMP TO STDOUT) «/

while (i (= KAXHEflDFLEN) { 
if (buff Ci3 = NULL)

{
if (buffl-M-il = MUL) 

break;
> 

else if (ibufflil > 31 U buffEil < 127) =: buffiil == »\n»)
putchar(buff[i-*"(-3}; 

else
i**: 

>
out char i'W); 
/* re* deal with series parameters in trailer #/

for (offset = 795£,nseries=0? (buff [offset +33);
offset  « = 24, nseries-H-) 

{
printf ("Series: 5kf\n%nserie5  *  15; 
orintf i*m chans: #d, series typei fc, no exss; ix\n",

( int > buff [off set+13/2, buff [off set +23, buff [off set +33) ; 
printf ("Start tim for series: ")?

orintf ( !^x % buff [offset^]); 
orintf ("\nSto2 time for series: M ): 
for (n=9;n(=13?n++)

orintf ( H ^x !! ,buff[offset+n]}; 
orintf ("Wh 
orintf( H rnax5ams: Jid, offset (sees): %x, aeriodifflirish

i»uf f [offset +£@] , buff [offset +£! : ) ; 
orintf ("Number of recs oer OBP window: #x\n\n",

buff [off set +143): 
>
orintf ("riseries: %d\n\n",nseries}; 
orintf (" REC TREC S EX MO 0ft HR «N SE. C 7IHERW); 
>

else if (buffii] ==''&& buff [21 ==''){ 
orintf ("Test record read, Xn")



}

/ft riow deal with the trailer that should be iri the last 256 bytes */

else (
/ft for now just list out exoerimerit sarameterB for each exo. */ 
/ft first Drint series, expno, mo, oay. hour, rain */ 
print f ('' #3d £4d %x #2x Ixi* tfxtfx *x^x Sx^x 8 ,

rec, tree,buff[81713,
buffE81723,buffC81843,buffE81833, buffEB18I3, buffE8180],
buff[81793,buff[8178].buff-8177],buff[81763); 

tiflsr = 1.8 -most)Hint)buffE81863- + 256#Unt)buff[81873)/0x3PPF; 
if mrar > 0.1 && tifur ( 0.3)

orintf ^"ft#">? 
orintf (" *x*x.#x ?t7.3f\n",

buff[8175],buff[81743,buff18173j,tiwr>;
/4tny. i5 fA> *f /'* ^Cv^v ^tv r^tv l£vl ldr'\x»^ / ^yr i nif f * /*« AA« A/I UJ*A/*A J /*w \n ^

buff[81753,buff[81743,buff[8173],buff[81863,buff[81873, 
tint) buff [81863 + £56Mrrrt}huff [81673) ;*/

returri:



OPLOT

Descri pt.ion

OPLOT is a shi aboard olayoacs. orooram for plottinp OB, IP 

traces on tne Houston Instrument Incremental Plotter using the 

DM /PL slotting inst uct ion set. The or o gram was written :t. n tne C 

Droorarnrning language by J.J» "receric^s for the TEL.ETEX-S;. $$ 

microorocessor. The taoeio is conf icureo for a 9"!" Ci oner drive 

on iooort 30<hex) usino ALLOY "DXS-i©® Interface orotocoln

.gn for use

The user must have on-line the 9T OB IP taoe, wn i ch nas oeen 

transcriber from the cartridge taoe using the program TRANSCRB.

The oiotter should be on-line with tne T-bar switch select 

ing tne olotter. Unless a plot-file is specified on the run 

line, all olot instructions will 3e sent to "1st:".

If the OB%3 tape does not contain the GPHEADER bloc^ or tne 

arocessinc is not to Pecin at the oeqinnino of tne cane, tne 

GPHSADER bloc^ must be on the oisc from whicn the user is ooet  

at in?.

A -file containing a list of snot numbers, ti3 (yr mo cay nr 

min se.ff). and ranoes must exist before OPLOT can be run. Tnis 

file may be created using tne utility S40TD. Traces will Se 

selected from this list of t0*s by the program OPLOT. The file
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must contain all oarameters for eacn shot number* in the ore'er 

civen, seoaratec by a soace. See Apoencix CiJ for a 1 ist ino of 

SHOTD.

To run the orociram enters

OPLOT drv:name.type [olot-deffereci fileJ

<where drv@name.tyoe is the shot

descriotor file from whicn tne t(3 times

are retrieved> 

(olot deffereo file is ootional ano us

only usec in test modes to deferr the 

slot "From actually olottino>

A dumo of the text portion of the GPHEADER record is olaced 

on t^e screen, "nen tne user is orornotecl as follows:

Specify series no: The orocram parses out the series 

oarameters from the GPHEADER which is either on the OBIP tase or 

read from the GPHEADER disc file. Tne orogram ooes not cneck for 

a change in the series as it orocesses the tape, so the 

oarameters whicn nave seen retrieves (num&er of channels, 

samolino rate and samolinp freouency or interval) will remain the 

same tnrouonout tne run.

Enter kv & wbv: Soecify two floating ooint values, 

separated by a space, wnicn represent tne normalizing velocity



tne water oreak velocity. If the ranoe for a Diven snot is 

zero, the travel ing time correction and water brea < cut-off :t,s 

not com out eo and the trace continues until "tmax" or tne enc of 

the OBIP window. -or a series of snots with zero ranee values, 

the traces will be plotted at one -<i lorneter intervals (for soac- 

ing of traces>.

Enter shotl,shotl,shoti: Enter integer values, seoarated 

by spaces, reoresenting the first shot, last shot and the shot 

interval to be olotted. The subroutine TLOAD will open the

shotci.dat file and load the rec-uest oarameters from tne first 

shot (shotl) to the last snot (shotl) at shot intervals (shoti). 

There are no cefaults for tnese values. Uo to 100 snots can se 

processed in a run.

Enter ore amp oain: Enter a floating ooint value wnicn is

used to correct the decoded amoiituoes from tne 06%P for tne ore- 

arno setting.

Enter channel no: Enter the number of the channel that is 

to oe plotted (1,2,3, or 4)."'"ne user is not oromoted for tne 

channel number if only one channel is oresent in the OBIP data.

Trnax & tier*: Enter the maximum number of seconds to oe 

olotted and tne lenoth in incnes of tmax, seoarated 6y a soace. 

This determines the scaling factor for each trace according to 

samoling rate. ^ne minimum time is always zero.

12



Rrnax, rrnin £ rlen: Enter tne maximum ranee < kro) ., minimum 

ranDB < < rn> and t he 1 enct h of t ne ra r\re ax 1 s < :i. nc h e s) , seoarat ed by 

spaces. The scale factor- for the GOB it ionino of the traces is 

computed us in 9 these values, where rlen is tne lencth of tne axes 

from rrniri to rrnax. When ranee values in the SHOTD file are zero, 

traces can oe spaced at one :tnch '.intervals ^v enterino rrnax eauaJ. 

to the number of traces olus one; rmin ecual to zeros ano, rlen 

e ci u a 1 t o t h e n u rn b e r o f t r a c e s p 1 u s o n & *

The procram will then olot the axes. They have not been 

labelled because the task is time consuming, so the user must 

make a note of the parameters chosen. The orooam will reouest 

the user to enter a return wnich should only be answered when the 

axes have been drawn and you are ready to orocess the data,,

Scale factor for trace: Enter a scaling factor wh:i.ci will 

oe aooliec to the trace. If ::.. 8 :ts specified, tne olot will use 

the scale of 15 counts oer volt. Tnis allows a trace tnat nas a 

maximum amolituce of HI 5.0V to oe contained in B cm. 'Tne plotter 

scale for the HI Incremental oIotter is 7S»7 counts oer 

centimeters or £90 counts oer inch.

Amp. factor: R0 & ftlpha: Enter a ranoe base (r®> and an 

alpha factor <seoarated by a space) to amplify the amoiituce 

signal as the ranoe increases. If the range is 0.0, no ranpe 

amolitude factoring is done on the .signal. The aloorithm for 

amplitude scale factorino f'or non-zero range traces is:

13



p 1 ot count s ~ < s i gria 1 volts)* i o 1 ot count 5/ vo}. t) # < sea 1 ef act or) #

< < ranDe/r$) «-*a I oha)

r he program then commences the plotting. If the system 

halts,, secure all interface connectors anc try again. If the 

pi otter- starts acting u~s it may be that the data are coming 

through the Duffer too fast for the plotter to handle. fi Pat en 

to wa:rt after each trace could oe implemented   but that would 

require that someone be available to continuously monitor the 

program and is obviously an undesirable solution. An electro­ 

static plotter may alleviate the problem, but it is more costly.

T he s a rn o 1 i n g i n t e r v a 1 is c o rn o u t e d as f ' o 1 1 o w s s

secint ~ 4®9S. unblocks/ (nsams*nchans) s

This value is aclaecs to the time read from each record on the OB IP 

tape and is compared to the t® to determine whether or not the t® 

fa.! Is within the current OB IP wincow reac*

W h e n a 1 0 i. s f o u n D » t- h e n e x t 1 13 r e c u e s t e d m a y b e w i t h i n t h e 

same OBIb wincow. But, it may not be before the current OB IP 

window. All times <t®> requested must be ir« increasing order. 

The tape is not searched backwards.

For further software development, the code which is 

dependant on the header and trailer formats were flag gee by

14



three asterisks *## *). The arnpj. 11udes were decoded in the 

routine DECODE based on each arnol it ude v s occuoyino 16 bits, with 

the least significant 8 bits in the first 8 bits(15 8>, the most 

significant 4-bit s in the last four bits <i3-3) ? and the gain code 

in bits 4-7. (See DECODE for complete description.)

An amplitude greater than 9®»S volts flaps the end of 

an OBIP window. If this becomes a oroft1em due to modification 

of the routine DECODE,, an end of window flan? should be 

implemented.

The oiotter was timed in a search anc olot mode, with traces 

scattered throughout the first series. The average time for 

finding and plotting a trace was approximately 3.S minutes oer 5 

second trace.

15



/* SDR1WRE */

/* Oolot.h - include file for oolot*/

#defir* HftXHEflDRLEN 588 
idefine MftXSHOTMOCHfiRS li 
fdefine HfiXSHOTS 108 
struct shotti {

char shotno[Mfi)(SHOTNDCHftR3J;
double t8,§ /* t® as cofflputed in tload « /
int water? /* iwater oreak tiae - t0)* reams/sec « /
irrt series,

expno; /# series & exoeriifierit Tjumber as deierwined iri tioari */
float ranee; /«  rari§e of shot for use in label inc trace */

16



/* OPLOT: to olot a crouo of OBIP shots on shipboard olotter */ 
/* OBIP format: See U.S.S.S. Ooen-file Reoort 84-842 */ 
iinclude s libc.h" 
tinciude "tapeio.h" 
Iinciude "oolot. h"

char tbuffE30883;
DCB taoedcb = {0,8,8,^8,0,8,8, it buff};
PDCB otape = &tapedcb;
int tapeport = 8xE8; /* assigns E8(hex} as taoe oort */

struct shotd shotEMfiXSHGTSljfrpshot;
int series, /* series nuaber to pars nchans & nsarns */

isaxsaifts, /* max samples computed from icax sees in pararss */ 
nshots, /* nufber of shots to be plotted as determined in tload */ 

	/* the shotd array addressing is from 8 to nshots-i */ 
nblks, /* no. blocks per record */
nsrec, /* number of sees per ohysical record (varies with ncchans) */
chano, /* charmel number to be plotted */
nchans, /* nuwber of chanreis recorded for each sasiole */
nsaras: /* nufber of safftoles per sec U28 or 255) */

float paoain, /* pre-a?ap gain */
rf,retrain, rmax, /* rf{'al3ha),r6, 4 isax range in km #/ 
rscaie.tscale, /* counts/kffi , counts/sec or counts/sarnDie */ 
ascale, /*counts/av */ 
secint; /* sees between windows - will be fperiod) */

char string 1803, *strptr 5

raain(argc,ar§v) 
irit argc; 
char ##arov| 
{

FILE *fl,*fopen(};
int ns, /* current shot nu»ber (8 to nshots-1) */

byteno; /* byteno of first saaole to load for olotting */

if (argc ( 2} {
puts ("\n Usage: OPLOT shotdatfile olotoutfile\nB }? 
exit(l)?

/* initialize tape drive */
/**# tinit contains OBIP format desendant code */
tinit (ptapeb
nsrec = 4896/nchans;

/* initialize plotter outout - if not specified as a file
output is directed to :lst */ 

initf (argc } 2)? arovC23 : 8);

/* load variables from shot data file (first argurnent on run line) */ 
if ( (fl = fopen(arDVLi], V) > == NULL) { 

orintf ("Can't ooer. ^s\nB ,arDvCi]):

17



exit a);
>

tload(fi): 
f close ifl);

/* select plotting parameters & plot axes */ 
parafflsO;

/* for each shot: find shot window on OBIP 91-tace, 
load frosi first specified sawcle I 
plot data */

/*#* tfindjplotln & decode contain OBIP format deoendant cede */ 
for (ns = 8? ns ( nshots; ns++) i

if Ubytenc. = tfind(ns)) ( 0}
continue; 

plot In ( (byteno+ichano-l)*£} ,ns);

closeoO; /* close plotting */

18



/* PftRMS.C */ 
^include "olot.h" 
parasisO

extern int nchans, chario,naxsa3is, reams:
extern float paDairi,r0,rf,rfliin,rfsax,t5cale,rscale, ascaie?
float sfctr,t«iax, tler^ rlen;

orintf ("Enter pre-arap gain: ">; 
scanf (**f",JpaDain);

chano = lj
if fochans != 1) {

printf ("Enter channel nc«: ")j
5canf("Jtd" 5 &charo);

printf ( n T«iax * tier. :"); 
scanf ("<f <f",«t»ax,itlBn}5 
naxsaas = tmax^nsara; 
if (tier, > 28.0} {

printf ("Time axis too lc«nD.\n B );
Bxit(l);

orintf ("Rmax, rrnin & rlen: ">j
scanf ("*f if 5if",Jraax,&rniin,irler,);
rscale = (rlen/(rmax-rfflin)}*£00j /«  cc-unts per kra « /
tscale = (tleri/t&ax)*200;
scalB (rscale,tscalB);
axis(rrnax, rmin, 1. 8, traax, 8. 8, 1. 8, "K«", "BEDS") ;

/* now set px to counts per millivolt 4 py to counts per sample */ 
printf ("Scale factor for trace: "); 
scanf ( B*f",*5fctr};

printf ("ftnp factor: r8 & alpha: "); 
scanf ("*f if ", *r8, *rf } ;

ascale = 15.8*sfctrj 
tscale = tscale/risaas? 
scale (ascale,t5cale); 
ret urn j

19
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/* yPLOT.C */
/* plotting subroutines */ 

/* usira D!*!/PL instruction set */

tinclude "LIBC.H"
^include "olot.h"
^define HOME "M"
idefine ERR -1 '
idef ire MAXBYTES 255
extern int errno;
char buffiMPXBYTESj?
int nbytes; /* number of bytes to dunp to f! or byte r» to start sorintf */
int rofset; /* x offset in board counts for range acjustwent */
/* ********** INIT - to initialize plotter ********** */

char *pnaraej 
{ 
if tenante)

fl = openbnaMe,0_CREfiT^-OJROMLY}; 
else

f! = open P 1st :",0 yRONLY); 
if if 1 == ERR) i

orintf^ "Error ooemnij file, errrci = 5id\n",errno} ; 
exit(i);

sprintf
write (fl, buff, 4} j
nbytes = 6?
return Ifl);

/# M##*#*#*# fiXIS - to draw axes for slot ********** */ 
axis(x?ftax,XB»in,xt int, yBiax,y»in,yt int, x label ,ylabeD 
double XBiax, xwin, xt int, ymax, yrnin, yt int i 
char *xlabel,#y label; 
{

char label [53?
int isize, ix, iy, ixsiin, iywin, ksen;
float x,y,tlera

rofset = 9 5 
koen = Ij
ioveo>;8. 6, yntax, ^koert) | 
Htovep<@. 0, ymin, &kpen) ; 
BtC'veD(xiax-x»iin,yFnin, Skpen) i 
B!ovep(xfflax-xiin,yrflax, Skoen) ; 
ioveo(0. 0, yrnax, &koen} : 
oflushOf 
waitO? 
naitOj

/* draw ticks along axes */ 
tlen = Wox? 
while (yffiax >= yrnin) t 

kpen = ii
^. 8-tlen, ymax, ^
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Tfloveo(8. 8, yi/sax, fckpen) ; 
ymax -= ytini:

waitO

x = O;
while (x (= xsiax - xrftin) i

kpen = i]
»ovep(x,y»itt-tlen, Skpen) ;
fflove3(x,yfflin, ikaeri);
x += xtint?
>;

sflushO? 
waitO; 
return? 
>

/* ###***#### CLOSER - to hon?e per* & close slot device or file ***##*#**# #/
closeo 0
{

oflushOj
prirstf ("Closinc plottira routiirie, \ri !! );
sprint f (buff, 1! ;:AU 0 §W! h
if <*irite<fl,buff,i0> != 18)

orintf ("Error closirio plot.\rj B }j

return; 
>
/# ***#*#*##* mil - to hold uo blotter until user resoonse ***#**#*** */ 
waitO 
<

int i;
char label?
printf ("RETURN to continue:"}; 

scant {"*cM ,l}abel>;
return; 

> 
/«  **#**##*## MOVEP - to wove oe?t to x,y **#*#**iHf-* #/

double x, y? /# coordinates in units */
int *kpen; /«  to indicate pen uo S pen dc«wn

pen is always left dowri after call to r/ioveo */ 
{

if (*kpen> {
if(nbytes) pflushO;
sprintf (buff, l! ;:fiU?i5d ?i5d ;;D", (int) (x*px)+ rofset, <i«t) (y*Dy) ); 
*kpen = $; 
nbytes = 19; 
> 

else i
if (mbytes +12 > HflXBYTES) /* cuno buffer & wait for it */

pflushO;
5orintf{*buff[nbyte5],**5d <5d % (int)(M*ox) + rofset, Unt) \ 
nbytes  «-= 12;
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return; 
>

/* **#***#*#* PFLUSH - to flush plot buffer ****#***#* */ 
ofiusM) 
{

if ( (nbytes -= 1) > 8) {
if teriteffi, buff, mbytes) ! = nbytes)

srintf ("Error writing plot buffer. Yfi"}.* 
nbytes = 8; > "

return; 
>
/* ###******* SCftLE - to reset olot counts/ unit *##******# */ 
scaieiix, iy)
double ix,iy; /# the no bc'ard counts per olot unit */ 
{

px = ix; 
oy = iy: 
return; 
} 

I* ###**##### RSHIFT - to offset each trace ##*####*## #/

double x;
/* to set rofset which is the x offset due to rane adustffient */'

extern fkiat rscale,
rofset = (int) (rscale*(x-rfflin));
return?
}

lit ********#* LRSEL - to label at x, y {in user units) #********* */ 
labeHx,y,title) 
int x,y; 
char *titlej 
{

int ioen;

ipen =1;
)x, {doubleJy, &i 

sprintf ttbuff Ir.bytesl, M pS4! ^s_ l! ,titie5 ; 
nbytes += {strlen(title) * 8); 
pflushO; 
return;

23



/* TLOftD.C - to load shot oaraieters from SHOTD file «/

^include "oplot.h"
^include "j.ifinc.h"
extern struct shotd shot[],*pshot;
extern int nsa8»5,ri5hot5$
extern char string E],*strptr;
tload(fi)
FILE *fi;
{

ittt shoti,shot 1,shoti; /*fir5t,last shot £ shot interval */

int year, ffloru day, hour, rnin.i sec j /* time read from shot oat file */ 
double sec,tw;

int ns, nskip;
char *fcets();
double fItifneO,getfloat0.t:
float kv,wbv:

/* net normalizing velocity 4 water break velocity from shot.cat */
kv = 6.8;
wbv = i.Ej
orintfi "Enter kv & wbv: l! >?
scanf ("Sf5if",&kv? &»bv};
printf ("kvs *f, wbv:%f\?i H ? kv,wbv};

printf ("Enter shotl shot! shoti: ")s 
scanf ("%d tt tt", tehot 1»tehot 1, tehot i) }

nshots = 8; 
nskip = 1;

for (ns = i: ns (= shotl: ns++) {
if (fcets(string,80,fl} == NULL) <

oriritf ("EOF after shot <d B ,ns-l)?
break:
> 

if (ns { shot 15
continue? 

if i !(--riskiD) ) < /# load shot cat a & set rskia */
pshot = Sshotlnshots],;
strotr = string;
Detwdo(oshot-> shotno);
year = getintO:
fflon = DetintO;
cay = getintO:
hour = netint()j
lin = getintO;
sec = (float) cetfloatO:
shot Enshot 5]. ranee = (float) getf loat 0;
t = flti?8e(year? B50fi, day, hour, mn, sec);
5hotLnshots:.t0 = t + (double) ishotEnshotsl.ranse/kv)j
tw = t  <  (double) (shot[nshots],ranD6/wbv)i
tw -= shotlnshcftsl.te;
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/* TFM.C - to oositkm taoe on a requested OB1P window */

/* *** this routine is highly defendant on QBIP taoe forsnat - search 
for occurrences of 'tbuff1 to find deoeridant codB */

^include "oplot.h"
extern int nblks,nsrec,tt5afRS,ftchansj /*no same tier rec, no sam oer sec,

no chans per samo'le*/ 
exterrj struct shotd snotC3; 
extern char tbuff13; 
tfindtas)
int ns; /*TIS = address of shotdat buffer */ 
{

double tifor,ttape,fltirnei); /* tinte read frora trailer on OBIP taoe */
int year, won, day, hour, Kin;
int t»rH,5affl5kp,iflodsko;
double sec;
extern float secirtt;

orintf("Finding 5hotno:%5\n%shot[ns3.shotno);
do {
tread(1>;
if \HtbuffE133})

continue;
year = <(tbuff181853 S 835«)}>4}#18 + {tbuff181853 & 117)? 
non = (int)tbuff[81843*18 + (int)tbuff[81833: 
day = (int) tbuff [81813*10 + untHbuff 181803; 
hour = (int Jtbuff [81793*10 + ttnWbuff [81783; 
rsin = lint) tbuff [81773*18 + (int) tbuff [81753; 
sec = (int}tbuff[81753*10+\int)tbuff[8174X(int}tbuff:8173]/10.8}: 
ttaoe = f it irae (year, wn* day, hour, rnin, sec): 
tiwr = (float) (tbuff 181863 * £55.®*tbuff[81873)/?.x3FFF; 
if itimr (= 0.181) /* clock ahead of timer */'

ttape -= tiror: 
else <

if (tifflr ( 8.98)
printf ("Timer/clcck out of sync.Vf! !! )j

ttape 4* (1.0 - tirirrh
> 

> while (ttape + secint i BhotEnsl.tB)?

/# find t0 within OBIP window */
saisKp = (5hot[ns3.t0-ttape)*nsaffl5; /*5amoles to 5*io */
modsko = sainsko/nsrec;
blk = nblks;
tread(-1); /* back-uo one rec */
/* printfC'samskp; ^d, nsrec: %c, motiskDJ 5td\n s .sam5ko, nsrec, modskD) ?*/
switch (fflodsko) {
case 'W; if ( blk > 0) tread(-l); /# backsoace taoe l.S or 3 recs */
case '\1 ! : if(--blk > 0} tread i -1);
case '\E': if ( blk > 0) tread(-l);

tread(Ih /* read a recort unless t0 is in */ 
case '\3': break: /* the last rec of safiole */

default;
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orintf <"T« not in OBIP window. Wh
return Hi): 

>
/* determine the beairimriQ byte from which to olot the data */ 
sar/tsHQ = Usawsko - flioC5kQ#r!5rec)*rfchari5*£} + 16; /* 16 byte header #/ 
/* orintf ("Sais to skioi W\n% Bamsko); */
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/*  FLTIME.C - to confute the seconds of a date */

double f iti?ee(year,?&oirith, day, hour, win, sec) 
int year, month, day, hour, min; 
double sees

{
double rtif/ie:
rtiffle = sec f 68.8*(mir» * 68.0*fbour + jdayfyear,month, riay)*24) }:
/* rtirfle is jday(secs) + hour (sec) + nsirttsec) +  sec */
return rtirse?

/«  JDflY.C - to confute the juiian day *7

iday(yr,Ffto,day} 
int yr,roo,day| 
{

static irtt caysClEl = (31,28,31,30,31,38,31,31,38.31,38,31}}
/«  adjust for leap years */
daysfl] = (mod^,yr)?2a:29);
 wo; /* doift't add in current rsorith */

while i  no }- 8 )
day = day + daysEmo]; 

return {day}:
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/* MOD.C */ 
rood (mira, val) 
int nun,val; 
{

if {val >= 0} {
while (val }- r»uw)

val -= riugj; 
returri(val); 
} 

else if (val < 0) <
while (vai (= -nu«)

val += riusi: 
return (val};
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/* DECODE. C - to decode an 08! P si era i from a word */

/* first byte is the least significant byte 
first four bits of r*xt byte is the cain code 
last four- bits of byte is the most significant byte of the signal */

tinclude "oplot.h"
douale
decode (byt era, lastbyte)
int *byteno; /*byte no to decode */
iifit *lastbyte; /*last byte in current record*/

{
extern char tbufflJ'i
extern float pagaim
extern int chario;;

static float rvaH!73 = <!.» 2., 4., 8., 16., 32., 64., 128., 256., 512., 1024.,
2848. , 4®96. . 8192. , 16384. , 32768. , 65536. h 

static float atisens = 1(8. 8/48%. «;

unsigned int Isb, isiglv, sain: 
double sic lev;

/* check for end of data in physical record & OBI"1 window */ 
if (*byteno >= *lastbyte) { /*end of data in record */

if (t buff i 133) ( /***end of data in OBIP window #/ 
orintf {"End of data in OBIP window before rftaxsams.Wh 
ret urn (93) ; 
> 

tread il); /* get i-sext rec */
*byteno = 16 * <chano-l)«2;
*lastbyte = «int> tbuffC153)#iS8 + 16; 

/**# last block flag subtract last 256 bytes */

Isb = (inti tbuff[*byteno3j 
gain = iint) tbuff EUbyteno) + !]; 
isigiv = (sain & 8088175*0488 t Isb; 
gain = tgain I 888368) »4;

siiolev = adsens*(float}(Unt)isiDlv-2848} / {o 
if * (siglev > 32767) siplev = 327S7; 
/* for debugging
orintf Pgains ?W, isiclev: %d, siglen: Xf\nl! ,cain, isinlv, sinlev); */ 
return (sislev) ; "
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/* PLOTLN.C - to rsove to new range & slot an event */

finclude !!oplot.h'! 
piotinibyteno,ns) 
int byteno,ns; 
{

int sams, ival, kpen, sarcax, lastoyie;
extern int Btax5aM5,chano,nchan5;
extern struct shotd shotn,*pshot;
extern char tbuffClj
extern float r0,rf,tscale,ascale:
double rval, pow 0, decode 0?
static int erange = I: /*range = increments of 1 if 8,8 in shot.dat file */
/* starting at byteno (which is the location of the first channel of the 

first saiRole to be slotted) the data must be Darsed for chano X 
decoded & scaled for plottino */

/* maxsams = max of tw or tiax */
if i shot Ens], range == 0.8) saisax = jaaxsarss:
else

saiax = (siaxsaiss ) shcitEns]. water? shotins 
/* sarsax = rsax no of sawoles to be olotted */ 

koen = 1, ival =8; 
lastbyte = 8287 - t buff 1133 *25S; /* maxismsj bytes/block */

/*** last block of rec subtract 25& byte trailer */
/* arintf i"fir5tbyte:%d, saroax: 5tc, lastbyte: #d\n !! , byteno, samax, last byte) :*/ 
rvai = shot Ensj. range? 
if irval > 8.8) /* aooly ranoe-afnolitude scale factoring */'

scaled a5cale*sow{rvai/r0,rf },tscale) ; 
else

rval = erance^; 
rshift^rval);
for teaies =i5saffls (= saisax; sarcs-H-} { 

rval = deccce Ubyteno,&lastbyte); 
if (rval > 39.0) '

breakj
/* print f ( !! anjp: 5t7.3f\n!',rvai); */ 

, ^double) ival, &koen) \

byteno += f(Chans*2;
>

koen = 1;
/* raark roax aiflp  «- 5.S on axis 
ffloveoiS. ®, IS. 0, fckpen) : 
IOVBD (5. ®, 0. 0, &kpen) ;

roovep{-5.0,10.8f &kpen/; */ 
Dshot = &shot[ns3j 
rval = -1.0*U25,0/tscale);
label (0, Unt)rval,p5hot-}5notno); /* posn § 8ifiiv),-5/SUnJ */ 
ofiushOj /* flush plotting buffer before next saraDle */ 
return? 

>
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/* TREAD. C - to read or backsoace a record on ftlloy i;aoe */

#include "tapeio.h" 
tread (wee) 
int nrec:

{
extern PDCB ptape;
extern char tbuffEl?
int te, ira;
static char *i?K<dei] = {"backsoacira ","^eadinc ^ec ">;
static int recno = 6?

/* or int f \"fe taoe at recno; %d\ri if , iTfiode[>;r:rec f;$?0::}I,recfloh */

if (nrec }- 2) /'* read a record */
ptaoe-}cmd = READ; 

else { /* backsoace a record on the tape */
Qtaoe-}pa = 0;
ptape->crsd = BR;
} 

if ( He = tapefptaDe)} )
<
in = {nrec >=0?i:&);
printf i"yhile %5 s",i»deti»3);
terror ("Err on tape rec ", recnoJj
returnite);
> 

if totaoe-)status)
check(ptaoe,"Status error", recno); 

if <te)
return (te);

(nrec >= 8? recncrH-jrecno ); 
return(8);
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iff TINIT.C - to initialize tase, read test record and r-oheacer 
loads oarar/ieters frow GPHEfiDR file when not aresent 
on the taoe). fliso, orossots for series number. */'

Hinclude t3 oQlot.b J! 
tinciude "iibc.h" 
#include "taoeio.h" 
tinit(otaoe} 
PDCB ptaoe: 
{

int srsno? te, rec,i;
char c;
extern char tbuffCl:
extern int taoeport. nbl ks, nsarns, nchans;
extern float secintj
FILE *fi,*foaen\h

otaDB-)port = tapeDort;
ptaoe-) status = @;
otape-)size = 8208j

ptaoe-)cmd = LENGTH;
if ( (te=tape(otaDe}> H <testaoe(ptaoB}} ) 

{ 
if <ptaoe-)status)

te = check totape, "ta^e LENGTH call", rec); 
if (te)

terror ("taoe LENGTH"): 
>

ota0e-}o»d = REfiD;
if ((te = tape(ptaoe)} \\ (te = tape(ptaoe)) } 

check totape, astatus err in header",1);

/* read header & now list it */
if ttbuffCll == ' ' ift tbuffI23 == ' M /* get next rec */ 

{
te = taoe(Qta0eh 
if ( (te = check(otape, "taoe % 8)) )

t error TTaoe init B ,8); 
> 

if itbuffEi] = 'S1 ftft tbuffCai = »3M /* SPHEMR RECORD -
DUMP TO STDOUT) */

orintf ("Retreivinn series cata from taoe header. \n"h 
else {

oriritf ("Opening SPHEfiDER file for taae info.Nn")? 
fl = fooenC'GPHEftBERV'r"}; 
if (fl == NULL) {

orintf ("Error opening SPHEADER. OPLDT aborted.\n"): 
exitU): 
>

else { /* read the record into tbuff */ 
if (freaditbuff[IS],8192,8192,fl) f= 8192) 

{ 
orintft"Fread failed.\nM };
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exitiih

while (i i~ HflXHEflDRLEN) {
if ttbuffEi] == NULL) 

{ 
if it buff l-H-i 3 == NULL)

break; 
} 

else if Mbuffti] > 31 M tbuffCil < 127) II tbufflil
outchar(tbuff [!« ]>! 

else

out char
/* parse out riBans, rcharis */ 
print f ("Soecify series noj ")\ 
scairif i"tt%&5rsTio) ;

Tisasts = 256;
srsrio = (sr5fiO-l}#£4; /# srsrio = nbytes offset fro'R first series */
if i (int) tbuffi7974 + srsno] -1)

raams = 128;
nchans = (irit) tbuff[7953+-srsno]/S; 
print f PNsarfls/sec: ^d Nchans: %d\fi",nsafBS,rfChaifi5};

nblks = tbuffE7966+5rsw35
secint = (float) nblksf4W6.8/ {float) <n5aB5#ncha?s) ;
orirrtf <"secint: *f\n% secint);
return?
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SHOTD 

D§Bcri.Dt i^orj

The oroorarn SWQTD may be used to create or- uDC,ate a c. i sc 

file containing shot numbers, shot instants,, and ranees for- eac~: 

shot.

Dir.ect.ign for use

To run the program enter;

SHOTD dev: f i lenarne. type

NOTE: The file named must not exist!!! There is a bug in 

the Manx ftztec C fooen call» It should append to an existino 

file, but it does not. fill data are completely lost. Chec-< 

before you enter- the file name just to be sure it is an original.

The program then prompts the user as follows:

Enter Shot Number: enter the shot number which

can be a string of ten or fewer characters or die-its. ft period, 

". ", will stop the execution of the program.

Enter T®: For first shot of each run, fields must be oiven an 

i n i t i a1 v& 1ue« Ent er s

yCDD3DD roDD dDD HDD MM SE. FS

where DD is a one or two elicit integer value to 

be assigned to a fields where each fielc is 

specified by a character tac. to identify it as 

followss yCearli, mllonthj. d Slay3 or hLourO. The 

minute \Mi¥!) and second <SE. FS for seconds to the
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hundredths) are entered without a field speci­ 

fier.

For all Bubseauent shot data entered., the 

year, month, day, and hour will not change un­ 

less e x o 1 i c i 11 y c n a n g e ci b y & n t e r i n g t h e f i e'.'. d 

B oec if ier and a new value before enter:! no the 

minute and second of the shot instant.

If the user enters a oeriod (  ) as the first 

character after the orornot, the or o gram will 

restart the current shot and prompt the user -for 

a new shot number and its corresponding data.

Enter Range: The range in KM should be entered as a

floating point value. If it is a fraction of 

a kilometer, a leading zero must be entered-

Entering a period < ) as the first character :lri 

resoonse to the orornot will cause a restart of 

the current shot entry.

The oroorarn then orints out on the terminal tne 

values entered by the user, and the user is 

asked to verify the entrys

OK? Pi "y" flags the orograrn to write the data 

t o t he s o e c i f i e d out Q ut file. A s oace w i11 

only cause the program to asK anain. $ny other 

resoonse causes the aroDrarn to restart the 

current shot entry.
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/* SOFTWARE */

/# *#****##*# SHQTD *****#**** #/ 
^include "a:j fcifinc.h" 
struct 5hot_dat{

char *shot_ label;
irit year, aonth, day, hour, siin;
float sec, ranqe;
} shotn = < H flBC!1 ,0,0,S,e,8,8.S,8.8>; 

char shotnoMCHARS] : 
char 5trinoiMAXCHflR33,#strDtr;
wain targe, argv) /* SHQT_DfiT to input shot data to file « / 
int arnc? 
char *arqv[3;

FILE *fp, tfopenO: 
struct shot_dat *pshotrj s 
int statj

shotri.shot label = Jshotno;

if (arcc = 1} <
printfPNo output file specified, SHQT_DA7 filenawNn"
exit(0);
} 

if ((fp = fopen(arDv[i3,"a"}} = NULL) {
foriiritfistderr,

5t 5hot_dat: can't open te\n", arnvil]);
exitUh

whilen5tat=DBtdat(p5hotn)) != EOF) 
{
if (stat == RESTftRT) continue; 
if (verify (pshotn) = CONTINUE) fcooy <fp,pshotn>j

/# **« #**« **# VERIFY *«KKK«liK */

verify icshotn)
struct shot dat *pshotnj 
{
print f ( B iHHHt^M*«Ht#M#*M#*# 
print f( "Shot Nuaber: te\n",pshotB->shot_label}; 
print ff "year: 5ki, nonth: 5ki, day: #d, hour: W, iin: %d ? sec: *5.2f\n", 

pshotn-} year, pshotn-) month, pshotn-) day, 
pshotn-Jhour, palotn-^rniiri, pshotrHsec}; 

printf ("Range: 5^.2f\n", pshotn-) ranee) ; 
if (isokO) return (CONTINUE); 
return (RESTflRTh
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/* ********** SETDAT ********** */ 
getdat(35hotn)

struct shot_dat *pshotri?

double getfloatO?
printf( n **********************************************\ri");
if (prompt("Enter Shot Number: "> == EOF)

return(EOF)? 
strptr = string? 
getwdQ(oshotn-)shot label)? 
do <
if (oroipt("Enter T8: ", string) = EOF) return(RESTART)? 

if (string[03 == '?M
printf ("[ynnriTiHmnTi] Cdnrij [hnn] rnin sec. fs\na ); 

> while (string[03 == '?')? 
strptr = string? 
while (*strptr~!= EOS)

switch (*strotr) { 
case '.':

return (RESTART)? 
case ' ': 
case ',':

strptr^-:
break; 

case ! y ! :
pshotrr>year = cetintO?
break? 

case T rn':
p5hotn->Bionth = getintO?
break? 

case 'd1 :
pshotn->day = getintO?
break? 

case 'h1 :
pshotrr)hour = getintO?
break; 

default:
oshotn-)win = getintO?
pshotn-}sec = get float();
break;

strptr = string;
if iprompt("Enter Range: % string) == EO?) return (RESTART):
pshotrr>ranpe = cetfloatO;
}

/* ********** FCOPY ********** */ 
fcopy (fp,pstruct) /* to cooy a struct 'rec' to a file */ 
FILE *fp; ' 
struct shot_dat *pstruct?

{
fprintf(fp, n#-8s*-5d<-4d*-4d%-4d*-4d*-8.2f*-8.2f\n%

pstruct-)shot_label f pstruct-)year, pstruct-}wonth, 
pstruct-)day,pstruct-)hour,pstruct-)win,
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pstruct-)sec,pstruct-)ranee):

39



APPENDIX A

Magnetic Tape Format 

for the Ocean Bottom Seismometer

The tape format conforms to the Tape Interchange Package (TIP) format 

described in the Operator's Guide #OG - 100055 rev 0981 published by the 

Alloy Engineering Company, Inc. , 12 Mercer Rd. , Natick, MA 01760.

There are some extensions to the TIP format used in the U.S. Geological 

Survey Ocean Bottom Instrument Package tape format. These include:

1) The stipulation that all records must be 8208 bytes in length.

2) The presence of a test record as the first record on the tape.

3) The presence of a general purpose header as the second record 

on the tape.

4) Note that in the OBIP program, the word 'file' is used to describe 

all the records up to and including the record whose 'Last Block' 

flag is set. End-of-file marks are not used for this purpose.

5) The last 256 bytes of the final record of each file are reserved 

for the storing of series and experiment parameters.

6) Note that in the OBIP program, the word 'block' is used for what 

is normally referred to as a 'record' by the rest of the world .
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7) An end-of file (EOF) mark is present at the beginning of each of the 

last three tracks on the tape. The first track is started with a TIP 

beginning-of-tape mark. The use of two end-of-file marks indicates 

the end of data on the tape.

The 16-byte TIP record header (file control block) is formatted as follows: 

Byte # Description

0 always equals zero

1-8 ASCII file name - can be anything provided it uniquely

defines each file (exceptions: record #1 (test record)- must 

be all blanks, record #2 (GP header)- must be 'GPHEADER 1

9-11 ASCII file type (or extension) - this can be anything

12 always equals zero

13 Last Block Flag. Signals that a particular block is the last 

one of a file. Value of 1 = last block, 0 = more follows. 

Must equal 1 in test record and General Purpose Header.

14 always equals zero

15 equals the number of 128-byte sectors containing active 

data in this record. The maximum value is 64. (40H)
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Discussion of Physical Records:

Every physical record on the tape will be 8208 bytes long. End-of-file (EOF) 

marks are used only to mark the start of the last three tracks on the tape. 

And, a double end-of-file indicates the end of data on the tape. Files are 

ended in the TIP format by setting the 'Last Block' flag in the TIP header. 

The TIP records are laid out like this:

byte

number

written to tape first -> 0 ! !

! TIP header - defined pg A-2!

15 ! _______________________!

16 ! !

i ii i

! logical records - !

i i* *

/ def i ned pg A-7 /

7950 ! ___________________.

7951 ! USGS 256-byte trailer -

! defined pg A-8 

8207 !
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The USGS OBIP program allows the investigator to choose to write 1, 2 or 4 

physical records per file.

An OBIP example: If it is decided to write four TIP records per file, it must 

be noted in the General Purpose Header record 'Buffer Size 1 field. Then, four 

TIP physical records will be recorded in main memory. Note that the 'Last 

Block' flag must be set in the fourth record header. Finally, the file will 

be written to tape, looking like:

Record 1 Record 2 Record 3 Record 4

16-byte 

TIP header

16-byte 

TIP header

16-byte 

TIP header

16-byte ! 

TIP header ! 

LB flag set !

256-byte 

USGS trai ler
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Format of the General Purpose Header Record:

The following items are written in the General Purpose Header record .

1) Cruise information, Chief Scientist, Ship Name, etc.

These data start at address 16 and can continue to address 7950. 

They are stored in ASCII and include all carriage returns and line 

feeds. A double NULL (0) must be used to signal the end of this section

Starting at address 7952, series parameters for each series are written every 

24 bytes for up to 9 series. The address "base 4 n" specifies an address 

relative to the "base" address which is 7952,7976,7800,etc.

2) The number of channels times two is stored at address <base 4- 1>

3) The series type is stored at address <base 4 2> and may be either 

E (for event mode) or T (for timed window mode).

4) The number of experiments to be recorded in the given series is

stored at address <base 4 3>. It may be any integer between 1 and 99.

5) The start time and the stop time for the given series is stored in 

bytes <base 4 4> through <base 4 13> as year, month, day, hour and 

minute. The start time is written first, then the stop time. All 

components are written in packed BCD(two chars/byte).

6) The number of blocks per file (physical records per experiment) is 

stored in byte <base 4 14>.
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7) The most significant byte of the maximum samples per experiment is 

stored in <base+18> and the least significant byte is stored in 

<base +

8) For a series which has been recorded in the window mode, byte 

<base + 20> will contain the offset in seconds.

9) Byte <base + 21> will contain the period of the sampling in minutes,

The software for reading and printing the series parameter data can be found 

in the subroutine DIRCT of the program TRANSCRB.
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Specification of Data :

The channel data are interlaced within a given TIP file. Since the number of 

channels per sample and the sampling rate must remain constant within a given 

series, it poses no problems in reading the data. The data are decoded using 

the routine DECODE which is used in the program OPLOT.

Each sample is written as follows:

bit #-> 15 14 13 12 11 10 3 8 7654 3210

Isb of data ! gain code ! msb of data
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Specification of the 256-byte USGS trailer:

The following data will be written into the 256-byte trailer and will only be 

recorded when a file is written. Please note that in the table below, all byte 

numbers start at 0. Each byte of the time contains one BCD digit in its least 

significant 4 bits EXCEPT for the year which consists of two packed BCD 

d i g i ts.

byte number

relative to absolute byte number 

start of trailer in TIP record description

221

222

223

224

225

226

227

228

223

230

231

232

233

234 - 235

8173

8174

8175

8176

8177

8178

8179

8180

8181

8182

8183

8184

8185

8186 - 8187

time - te

- un

- te

- un

- te

- un

- te

- un

- te

- da

- un

- te

- ye

- mi

- tenths of seconds

- unit seconds

- tens of seconds

- un i t mi nutes

- tens of minutes

- unit hours

- tens of hours

- unit days

- tens of days

- day of week (may be blank)

-unit months

- tens of months

- year (two packed BCD)

- mill!second timer

(LSB followed by MSB - 

See TFIND for decoding)
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APPENDIX B

Tape Utilities (3-track and cartridge)

Basic orocedure to corawumcate with flllcy interface 

for I/O to either 3-track or cartridge magnetic taae drives. 

fill I/O operations consist of two calls to 'taoej!

1. Initializes the I/O operation and returns to the calling 

orocedure without Making a check as to the successful1 

completion of the operation.

2. Tests for the coisoletion of the I/O operation and returns

status information as well as data in the case of input. 

This double execution method allows for interlaced I/O if more 

than one Alloy interface card is effioloyed.

Execution iin "C'h 

struct .... deb; 

int t, tapeO;

t = tape(£dcb)$

't' will be set to a negative number if a tirue out condition 

the 'deb1 status values ' is! and 'ds' isust be examined, 

ReiseRiber that these are only set on the second call. 

Exceot for a time out value of -268 the calling procrara can 

consider the tine out return fatal. The -258 return may be 

caused by rewind or lone record or file soacira operations 

and the calling routine may try again.

B-l



Basic driver: TAPE. MRC

See fillOY.MftC for definition of structure 'deb'

CSBQ

induce flLLQY.MflC jMflCROS, etc.
SREG ecu 1 jport status register
LONG BQU i
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Basic driver: TAPE.MflC

Basic eritry point.

This section saves necessary registers based uson ftztec 'C 1 

register preservation recuirerfients ( T bc' ? 'so' arid 'ix'}. 

The 'ix1 register is established as a pointer to the currertt 

deb.

Whether this is a first or second eritry is determined by the 

sign bit in "dbc-} status1 .

\

taoe_::

tLJt£JLJLJLJLFT wV If If*

Id 
add
oush
ousn
Id
id
000

Id 
Id 
add

JLJL£.Jt.£AJL£,iCJL£Ji.£W W TCJfTf TfK TTTT HTT If

hi, 2

ix
be
(stHsav},5D
sp,hl
ix
sp, istksav) 
a, (ix+PDRT) 
a,SREB

call iossettt

;add 2 to
; 'sp1 to get single arc
jsave ! ix'
j and 1 bc'
;save current stack Dc<sition
;out computed loc. in ^p1
;get structure pointer
;restore stack
joet oort base
;offset to status port
;tell status checking about it

Id a, (ix+SWUS) ;check if this is continuation
rlca j call
jp cr nextops jyes
.10 taoeoos ;no, initial command call

return.' ;return point, 'hi' always
	: contains return code 

Id a«h ;set z flag 
or 1 ;to value 
Id sp,(stksav) :?fiake sure stack ok 
TOO be ;restore ! iy' 
OOP ix ^restore ' ix' 
ret ;DO hoae
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Basic driver:

First entry operation-is

\ 
taoeoBs:

OUTCHECK -256
SETPORT 0
id a, (ix+BRIVE)
out (c),a
OUTCHECK -257
SETPORT 1
Id a,\ix+Pft)
out (c),a

:oet taoe drive 
jsend Mft

;set reoeat factor

swtcha: jp
JP 
JP 
JP 
JP 
JP 
JP 
jo 
JP 
JP 
JP

JP 

JP
JO

length i

search:

write:

id 
id 
Id 
Id 
Id 
Id

JO

a i "i v-t-f^ni 4 \ iA^wrti//

8fh
e,a

a,e
e,a
d,$
hl.swtcha
hl,de
®80h
Ux+STATUS},a
<hl)
doca
doca
write
doca
doca
doca
doca
doca
dc«ca
length
write
search
doca
doca
doca
doca

a,iix+SIZE+i}
{testo) , a
a, (ix+SIZE)

hl,teio
de,2
wr. .8

donec'k

5 get command
swasK out ?fiisc.
 .save units in e
; shift left one
; now X 3
;sut into
: 'de' to cc«Btpute
j first switch

;set fiac and
: save value for next call
jgo to operation
;MOP
;read
;write
jwrite eof
; forward record
j forward file
;back record
;back file
; status
?set record length
;write with range check
; search under roask
; forward record
j forward file
:back record
;back file

jfiio order of
; bytes

:set source to Herno'
;set count to 2
ifdo remainder as write

jwrite record
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Basic driver; WE. MAC

foet lennth of record, BOO 256

;dec, count
;check if underflow
: VBD! do

Id dJix-f-SJZE+i)
Id e, lix+SIZE)
id h,(ix+BUFFPTffri) jget buffer address
Id l,fix+BUFPTR> 

wr..8: SETPORT 3 
wr.. i: dec de

bit 7,d
jp nz, coca
OUTCHECK -2S6
outi ;outout data
jr wr.,i 5still wore

doca: OUTCHECK -267 
SETPORT 2
U ri a { i v^f^'MTi^ *nD4* rv"iiBway»H ^LJ dij \ i A~unJJ/ «Me v LUmtndriu

out (c),a ;arro do it

jp dorieok ?returri for now
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Basic driver: TflPE-MflC

imririririrTririririrTrTr'irinririrTririririririririrTririrTr

return point for second
XJLJLiJtJLiiJtJLJtJLJLJLJLJtJLJLJLJLJtJLJLJLJLJLJLJLJLJLJLJL

\

nextops:

swtch2:

* 
?

stat:

read:

rd.,8:

wiririrTrir^r?

srl
Id
Id
Id
add
JD

JP
JP
JP
JP
JP
JP
JP
JP
JP
JP
JP
JP
JP
JD

JP
JD

call
JD

xor
Id
call
and
JP
1HCHECK
in
Id
1NCHECK
in
Id
Id
id
dec
bit
JP
1NCHECK
ini
ir

r ir K K K w w w TS it K wit it K anr

a
e,a
d,@
nl,swtch2
hl,de
(hi)
stat
read
stat
stat
stat
stat
stat
stat
stat
doneokc
stat
stat
stat
stat
stat
stat

stats
doneokc

a
Ux+S!ZE},a
stats
@4dh
z, doneokc
-269

e,(c>
(ixtSIZE),e
-269

d, ic)
ttx+SIZE+i),d
h, (ix+BUFFPTR+1)
1, iix+BUFFPTR)
de
7,d
nz, doneokc
-270

rd..0

TTiriririnrirTririrTrTrirTnrTrirTririnDnrTririnririrTr

half of i/o operation
Jtir » »r ir jr »r w w w ir »r w WIT w w iru JtitJLJLJLitJt JtiJtJt
Tir1rTlr^TlrTirTTTTTTrTTTT*TTTTTTTTT

; shift back right with 0
;set us
; for branch
; operation

:NOP
:read
;write
jwrite eof
. forward record
1 forward file
;back record
;back file
: stat us
;set record length
jwrite with ranne check
j search under raask
^forward recced
; forward file
jback record
jback file

?clear SIZE
; to zero
;cet status
I check status return before
; with lore inout.

;§et length
isave in SIZE

;set ua inout
: buffer
;dec. count
jcheck if underflow
; yep! do coiftieand
; input data
; IOOD

doneokc:
xor

;second call cone ok 
;clear status
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Basic driver: WE. MAC

Id <ix+STftTUS>,a
doneok: Id hi,8 $ok return

;D return

stats:
INCHECK -268, LONG 
SETPQRT 2 
in a, (c>

INCHECK -269 
in a, <c) 
id hx+IS>,a 
ret

?put in structure 

:get IS

end
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*tacro file ALLOY.?!A

and basic definitions for cartridge and taoe 

assembler routines.

Data structure pointed to by ! ix ! reeister

This structure is created and maintained by the calling

routines.

\
PORT ecu 8 ; i/o base oort
CM0 equ PG3T+1 ;command
DRIVE eau Cl»fD+i ;drive/track nuaber
Pfi equ BH!VE+i ;repeat parameter
US eau Pfl+I ?drive status
IS epu DS+1 {interface status
STATUS ecu IS-f-1 ;status
SIZE equ STATUS*} ;record size
BUFFPTR ecu SIZE-f-2 '.buffer oointer

SETPORT macro oortoff :set port in 'c} 
Id a, oortoff 
add a,iix+PORT) 
Id c,a 
endw

5

IfCBECK iitacro errnc«, loncy jcheck input oort status
local con 

ifb (longy)
call ichecMH*

else
call lichck^

;call register check routine 

reoister check routine
end if

.ir 
id
JP

c,con
hl,ermo 
return

;ok so skio
;not ok, so load error no.
; and return

con:

iliTCHECK necro errnc' ;check output port status

con:

local
call

Id 
jp

endm

con
ocheckM 
c, con 
hi,ermo 
return

;call register check routine 
:ok so skis
;not ok, so load error no. 
I and return

j wc«rk storace area 
common /flLLOYS/ 

stksav: ds 2 ^return ooint stack value
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Support routine CfiRTLlB.MfiC

Routines to get and check interface status.

The arincipie ourpose of this set of routines is to 

poll the ftiloy interface card sort status register for 

a condition indicating that the card can receive or transmit 

data. In addition, this soiling is limited so that the CPU 

won't lock-uo on indefinite tries if something fails and will 

eventually return to the calling routine if the I/O card 

fails to resoond.

Entry points:

lichck - does lone test on inaut flag 

icheck - tests input flag 

ocheck - tests outsut flac

In all cases the carry flag is set if the

device is ready.

The carry flan is zero if not ready after 

25& tries leg. the device 'timed out 1 ). 

255*32768 tries are made in 'lichck",

On input:

'ix' register contains oointer to drive DCS

On out out

the 'a1 recister is lost and meaningless.
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Suooort routine CfiRTLIB.MflC

include
«
iichck:

lic.,0:

iie.,1:

i check:

icn..8:

ich..h

»
ocheck;

och..$:

och..l:

ffilOY.M

;

push
Id
call
jr
dec
bit
P
000

ret

.
oush
Id
in
rrca
rrca
jr
djnz

oop
ret

j
oush
Id
in
rrca
jr
djnz

oop
ret

ifiC

be
bc,7fffh
i check
c<lic..i
be
7,b
z,lic..0
be

be
be, i best at)
a, \c)

c, ich. . i
ich..8

be

be
be, {bc-stat)
a, ic)

c, och, . i
och..0

be

if save 'be1
;make bic count
;call input check
jOK, no back
jtiecrisient lone ec«unt
sdid we underflow?
:no. try acairi
. restore ! bc'
;returfi

isave 'be1
;cet stat oort
?cet status
;put fiac
; into carry
jjufflp out if on
;try acain if off
jfall out means failure
jretore 'be'
;return

:save 'be5
jget stat port
jnet status
jout flao into carry
ljurap out if on
j;try aoain if off
jfall out means failure
jretore 'be'
jreturn

iosset:

entry to set 'bcstat' for later status checks 
'a! contains status register value 
all renisters restored on return

oush
Id
Id
id
pop
ret

be
c,a
b,8
{best at hoc
be

jsave 'be5
sput port into c
;clear ! b! for loop
;save
jrestore -be5
jail done

end
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/* TAPEIO.H */

Basic control information for cartridce/taoe routines/* 
*/
typedef struct 

char port: 
char erne! s

= 0

""*** U*.

s: 4

- 8
char drive? 
char oas 
char dss 
char iss 
char status? 
int sizes 
char *buffer$ 
DCB, *PDCBs

/*  cornrn. structure to cart I/O oroc. # /' 
/#  i/o oort number  */ 
/#  command 

NOD 
read 
write 
write EOF 
forward record 'Is) 
forward f i 1 e < s ) 
r eve r s e r e c o r d < s ) 
reverse f i 1 & ( B )
current status */ 

/#  drive/ track  */ 
repeat factor skiD oos */ 
cl r i v e s t a t u s * / 
interface status */ 
'tape 15 r o ut i ne st at us * / 

/* bloc-K size */ 
/* oointe*r to buffer */

/*
/ * 
/*  
/ *

* define 
^define 
^define 
^define 
^define 
^define 
^define

REftD .1 
WRITE 2 
WEOF 3 
EOTRACK 1 
LENGTH 9 
EOF"" 14 
SKIPF 5

*!= d e f i n e SKI P ;
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/* check - check status of deb */
it i nc 1 u d e " i i be. h "
$ i nc1ud e "t a pe i o.h"
check <deb, str» rec)
PDCB debs
char *strs
int recs

 C

static char -fcmessLli - i
"a FLAG condition exists - do RUI",
"write to protected drive",
"crnd. to non-reset drive",
"drive failed to respond",
11 ? ? ? ~ uns Dec i f i ed",
11 ? ? ? - un s pec i f i ed ",
"file mark wr i t e ver i fy error",
" t ransoor t a bort or i or t o corn p 1 et i on " ,
"read fail ~ hard error",
"read fail - CRCC cheek",
"read fail - short record",,
11 read fail ~ vertical oarity%
"write fail ~ R-fi-W error",
"write fail   read data not detected",
"read file   file mark detected",,
"??? - unspecified"
> if 

static char Harness ED = <
" $ bort w / o at t ern ot ",
!l ft bort w i t h at t ern pt ",
11 Sy nt a x r e j ect i on or par i t y "

int cs, ec;

i f ( ! dcb  > st at us) -C
orintf i "CHECKs not in status mode, c!ev:#s\n", str) ; 
return 8? /* not in status mode */

i f < ec ~ t a pe < c cb) ) -C 
t error(st r, rec)s
ret urn 32;

cs ~ (dcb~>is & 0x30) » 4: 
ec - dcb~> is &  0xf; 
if (cs != 0) <

or i nt f ( "\nerror : %s ". arness Ccs~ 1 J ) s 
if <cs != 3>

or i nt f <" - %s"^ mess[ecj) s 
orintf <". IS-DS-Cft:5txh %xh %xh" ? 

dcb-> i s, dcb---> ds, dcb-> crnd) ; 
if (iec) /* use unused number */

ec ~ 4 s 
> else

ec ~ 0 %
if >;cs i= 3 && dcb->ds & 4) -C /* at end of track */ 

Drintf<" end of track");
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Miscellaneous Utilities

/* ********** JJFIHC.H - include file for jjlib utilities ********** */

include "a:stdio.h"
#define EOS ' \«!
#define CONTINUE 1 
idefine RESTART i@ 
idefine MfiXCHARS 88
#defire YES 1
#defire NO 6
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/* JJLIB.C */
^include "jjfinc.h"
extern char 5tring[Rfl)(CH8RS3,*strQtr;
/* ********** SETINT ********** */
get into

{
irtt ival = 8;
while(!(i5dioit(*5trotr})} 

{
if(*strptr=='W) return (8)j 
5trptr++; 
>

ival = atoitetrptr);
while((isdi§it(*5trptr))) Btrotr-H-;
return \ival);
}

/* ********** BETFLQftT ********** */ 
double netfloatO "<

double value;
double atofO;
while (!(i5dioit(*5trptr))) 

{
if (*5trotr = '\0M return (8.8); 
if (*5trptr == '.') break; 
strptr+4-; 
}

value = atof(strptr};
while Ui5diDit<*5trotH) H *5trptr = '.'}
return (value);
}

/* ********** PROMPT ********** */ 
prompt (prs»pt)

char #prraot;
{
extern char string[3?
char *qet50;
orintfPte", prspt);
if (§et5(5trinD) == EOF) return(EOF);
if (string] = '.') return (EOF);
return (CONTINUE);
}

/* ********** ISOK ********** */ 
isokO /* to get V or N from user to validate data */

{
char c;
strptr = striric:
for (proBiot ( S OK? s , string) ;*5trotr == ' ':prcwt ( B 0=<? ", string))
if (#strotr == 'y' !1 *strptr =='¥') return (YES);
else return (NO);
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