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SELECT, EXTRACT, SETUP: A SET OF COMPUTER PROGRAMS FOR

SEARCHING AND MODIFYING LOCAL EARTHQUAKE DATA

By J. ALAN STEPPE

INTRODUCTION

The system of three computer programs described in this report
is intended for processing local earthquake data. The programs are
designed to be used either separately or in various combinations within
a single computer run. SELECT is a program for searching a list of
hypocenters and selecting a subset of that list. EXTRACT is used for
extracting the phase data for particular events from a larger collec-
tion of phase data. SETUP is a program for modifying lists of phase
data, and/or for organizing data for input to an earthquake location
program.

This report is intended primarily as a manual for users; the
emphasis is on how to use the programs. It assumes that the user has
a working knowledge of at least one of the earthquake location programs
HYPO71 and HYPOELLIPSE.

The programs SELECT, EXTRACT, and SETUP are written in FORTRAN IV.
They have been compiled and executed on the computer system at Lawrence
Berkeley Laboratory (also known as BKY). The examples in this writeup
pertain to the BKY system.

Users experiencing problems with these programs should contact the
author. Comments and suggestions for improvements are also welcome and
should be addressed to:

J. Alan Steppe .

U.S. Geological Survey

345 Middlefield Road

Menlo Park, California 94025



How to use SELECT

Introduction

SELECT is a program for searching a list of hypocenter summary cards
and selecting a subset of that list. The subset selected is defined by
intervals of time, magnitude, depth, quality (A, B, C, or D), RMS time
residual, and number of readings, and by a polygon in latitude and
longitude.

The summary cards to be searched may be in either HYPO71 format or
HYPOELLIPSE "error ellipse data" format. SELECT runs on the CDC 7600

computer at BKY (Lawrence Berkeley Laboratory).

Files Used

SELECT expects to find the hypocenter summary card list on a file \
named QUAKES. It reads search parameters from INPUT and writes them,
‘together with the number of events selected, on OUTPUT. The summary
cards selected are written to a file named ORIGNS. The selected events
are not automatically printed or punched, but this can easily be domne
with control cards. Having the selected summary cards on a disk file
(ORIGNS) makes it easy to use them in a variety of ways. They may be

written on magnetic tape, stored on the data cell (PSS), or read by

another program within the same job, as well as printed or punched.



Input Data

The input cards needed to specify the search parameters are described
below. Each of the intervals (time, magnitude, depth, qualit&, RMS time
residual, and number of readings) is defined by a lower limit and an
upper limit; The intervals are closed intervals. Any or all of the
fields defining the intervals (Cards 1, 2, and 3 below) may be left blank
and default values will be used. The defaults are:

time: beginning of Jan. 1, 1900 thru beginning of Dec. 32, 1999

magnitude: -1000. thru 9.9
depth: 0. thru 6371. (km)
quality: D thru A

RMS time residual: 0. thru 100. (sec)
number of readings: O thru 999
The label (on Card 4 below) is optional; it is printed on the output and
is conveniently used to give a name to the epicentral region. The polygon
in latitude and longitude which specifies the epicentral region is defined
by its vertices, given in order, either clockwise or counterclockwise.

In the examples shown below a lower case letter b denotes a blamk

space.



Card 1:
Column
l1- 6
8 - 11
13 - 14
19 - 24
26 - 29
31 - 32
Card 2:
1~ 6
7 - 12
17 - 23
24 - 30
Card 3:
1
2
7 -11
12 - 16
21 - 24

Time Range Card

Format

312

212

I2

312

212

12

Magnitude Range and Depth Range Card

F6.2
F6.2
F7.2

F7.2

Quality Range

Al
Al

F5.2

F5.2

14

Entry

Year, month, and day
of lower time limit

Hour and minute
of lower time limit

second
of lower time limit

Year, month, and day
of upper time limit

Hour and minute
of upper time limit

second
of upper time limit

lower magnitude limit
upper magnitude limit
shallower depth limit

deeper depth limit

Card

worse quality limit
better quality limit

lower limit
of RMS time residual

upper limit
of RMS time residual

lower limit of
number of readings

4

Example

720224

1556

55

720904

1804

30

bb2.00
bb5.00
bbb5.70

bbb7 .50

b0.00

b1.00

bbl5



Card 3:

Column
25 - 28
Card 4:
1- 2
3 - 80
Card 5+:
1 -3
5 -9
10 - 13
15 - 19

Quality Range

Card (cont'd)

Format Entry
14 upper limit of
number of readings
Number of Vertices Card
I2 number of vertices
of epicentral polygon
A8, 7A10 any label
Vertex of epicentral region card
one card per vertex (in order)
13 degrees of latitude
F5.2 minutes of latitude
14 degrees of longitude
FS5.2 minutes of longitude

Example

b100

b4

bbBEARbBVALLEY

b36
30.00
bl21

15.00



Multiple Regions

A second subset of the hypocenter list can be selected by simply
placing another set of cards (1 thru 5+) describing the second subset
after those for the first subset. A third set of cards will give a
third subset, and so forth. The summary cards for the different subsets
are separated on the output file (ORIGNS) by file marks, one file mark

after each subset.

Format Control

SELECT normally expects the hypocenter summary card list to be searched
to be in chronological order. However, this is not necessary if the time
interval given on the time range card covers the times of all the events
to be searched; i.e., if there is to be no selection based on time. If
the events on QUAKES are in chronological order, then the events in each
subset on ORIGNS will be in chromological order.

The summary cards are normally in HYPO71 format, but HYPOELLIPSE
"error ellipse data" format summary cards can be used by punching an E in
column 50 of the first card; i.e., the time range card for the first subset.

The summary card lists on QUAKES and ORIGNS may have either of two
structures. One is an ordinary card image file (packed display code).

The other is a "Blocked" form consisting of a series of logical records
each of which contains 34 card images of 80 columns each (2720 characters
per logical record). This Blocked form is often used for storing summary
cards on the data cell since it is somewhat more economical of data cell

space than the ordinary card image form.



SELECT normally expects the data on QUAKES to be in the Blocked
form, and puts the selected events onto ORIGNS in ordinary card image
form. The form expected on QUAKES can be changed to card images by
punching the word CARDS in columns 41 - 45 of the first card (the time
range card for the first subsét). The form written on ORIGNS can be
changed to Blocked by punching the word BLOCKED in columms 55 - 61 of
the first card.

There should be no file marks within the hypocenter 1list to be
searched (on QUAKES). A standard HYPO71 summary card list header card,
DATE ORIGIN etc., will be ignored by SELECT if it appears at the beginning
of the hypocenter list and if QUAKES has the card image form. This makes
it possible to run SELECT on summary cards (images) produced by HYPO71
in the same job.

SELECT rewinds the file QUAKES before beginning to search, and leaves

ORIGNS in a rewound condition at the end of execution.

Common Errors

The most commonerrors in the use of SELECT are (1) incorrectly deter-
mining the vertices of the epicentral region, and (2) misspelling the file
name ORIGNS (it has only one letter I). Other common errors are failure

to account for file positioning and for the number of files on ORIGNS.

The Lawrence Berkeley Laboratory computer center documentation
stored in PSS library HANDBOOK, subset COPY, sections 1.1 thru 1.3,

is recommended reading.

Getting the Program

The program SELECT (in the form of relocatable object code) is stored
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on the data cell (PSS) at LBL, in library QUAKEPRCSR, subset SELECT.

Examples

To illustrate the use of SELECT it is assumed in the following
examples that hypocenter summary card data for earthquake locations
in central California have been stored on the data cell in a library
named USGSEQ subsets NCAL70, NCAL71, and NCAL72, with one year's data
in each subset. These are HYPO7l summary cards stored in the Blocked form.
The first example will list all earthquakes in the Hollister quad

(36°45' to 37° and 121°15' to 121°30') in 1972.

nam,7,63,70000.account ,name
FETCHPS (QUAKEPRCSR,SELECT ,SELECT)
FETCHPS (USGSEQ,QUAKES ,NCAL72)
LINK (F=SELECT ,P=BKYI10,L=0,X)
COPYSBF (ORIGNS ,0UTPUT)

7/8/9 card

blank card

blank card

blank card

b4 HOLLISTER QUAD
b36b45.00b121b15.00
b36b45.00b121b30.00
b37b00.00b121b30.00
b37b00.00b121b15.00

6/7/8/9 card



The next example will list all A quality events with at least

20 readings in the Hollister quad for November 1970 thru February 1971,

and pass their summary cards to a user's program.

nam,/,

MNF.

200,170000.account ,name

compile user's program

FETCHPS (QUAKEPRCSR, SELECT, SELECT)

FETCHPS (USGSEQ,QUAKES ,NCAL70/F,NCAL71)

LINK (F=SELECT,P=BKYIO,FL=0,L=0,X) execute select

COPYSBF (ORIGNS,OUTPUT)

REWIND (ORIGNS)

LINK,X. execute user's program
7/8/9  card

10

1000

20

30

7/8/9

PROGRAM USERS (INPUT,OUTPUT ,ORIGNS,TAPE1=0ORIGNS)

.

READ (1,1000) --- read a summary card
FORMAT ( *** )
IF( EOF (1) ) 30,20,30 test for end of file on ORIGNS

come here if no end of file

e come here if end of file was read

END

card



701101b0000b00bbbbL710228b2400
blank card
AAbbbbbbbbbbbbbbbbbbbb20

b4 HOLLISTER QUAD
b36b45.00b121b15.00
b36b45.00b121b30.00
b37b00.006121b30.00
b37b00.00b121b15.00

7/8/9 card

6/7/8/9 card

10

input data for user's program



The next example will list and punch copies of those summary cards
from an input deck which have quality A or B and magnitude at least 2.45
in the time period December 15, 1971 thru January 15, 1972. Output is

produced at BKY.

nam,?7,63,70000.account ,name

*LOCAL

*NOSTAGE

FETCHPS (QUAKEPRCSR, SELECT , SELECT)

COPY, INPUT, 1R,QUAKES.

LINK (F=SELECT ,P=BKYIO,L=0,X)

COPYSBF (ORIGNS ,OUTPUT)

COPY,ORIGNS/RR,PUNCH.

7/8/9  card

summary cards to be searched, in chronological order
7/8/9  card
711215b0000b00bbbb720115b2400b00bbbbbbbbCARDS
bb2.45

BA

b4

b00b00.00b000b00.00

b00b00.00b180b00.00

b90b00.00b180b00.00

b90b00.00b000b00.00

6/7/8/9 card
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The next example will list all central California earthquakes not

in the Hollister quad on January 2 and 3, 1972.

nam,/,63,70000.account,name
FETCHPS (QUAKEPRCSR, SELECT , SELECT)
FETCHPS (USGSEQ, QUAKES ,NCAL72)
LINK (F=SELECT ,P=BKYIO,L=0,X)
COPYSBF (ORIGNS,OUTPUT)

7/8/9  card
720102b0000b00bbbb720103b2400
blank card

blank card

10 NOT IN HOLLISTER QUAD
b00b00.00b000b00. 00
b00b00.00b180b00.00
b90b00.00b180b00.00
b90b00.00b000b00. 00
b37b00.00b121b15.00
b37b00.00b121b30.00
b36b45.00b121b30.00
b36b45.00b121b15.00
b37b00.00b121b15.00
b90b00.00b000b00.00

6/7/8/9 card
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Technical Notes

When a field on a summary card that normally contains numeric data
is left blank, it will be treated as having the value zero. Thus, for
example, an event with no magnitude given will be treated as if it had
a magnitude of 0.00. A blank quality will not be included in the range
D thru A. )

In any one run, all points (both vertices and epicenters) must be
in the same quadrant of the earth.

The number of vertices of the epicentral region must be between
3 and 99 inclusive.

The epicentral region may be either a convex or a non-convex polygon.
If it is non-convex, SELECT will print a message to that effect; this does
not indicate an error, unless the region was intended to be convex.

It is possible to give a list of vertices which does not define a
polygon (the boundary of the region may cross over itself). SELECT detects
some but not all such errors. It detects those cases for which the total
turning angle of the tangent vector is not + 3600, and prints the message
WARNING, THE BOUNDARY OF THIS REGION IS NOT A SIMPLE CLOSED CURVE.

The names of the files expected by SELECT appear in its PROGRAM card
in the following order: INPUT, OUTPUT, QUAKES, ORIGNS.

SELECT uses subroutines from the system subroutine library BKYIO.

If SELECT prints the message ERROR ITIMEL TOO LARGE OR BLANK CARD
ENDS BLOCK, it means that either the lower time limit is later than the
time of the last event on QUAKES or there is an extraneous blank card on

QUAKES (at the end of a block if QUAKES has the Blocked form).
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On a flat earth where latitude and longitude form a Cartesian
coordinate system, a "polygon in latitude and longitude" is simply an
ordinary polygon. However, if the region of interest is near the North
or South Pole, or is a global rather than a local region, then one must
be concerned about the curvature of the earth. On the (nearly spherical)
surface of the real earth, the shape of a "polygon in latitude and
longitude" is not so easy to interpret. It is, however, a simple
matter to specify in a parametric form the portion of the boundary of
the epicentral region lying between two successive vertices. Let LATV1
and LATV2 be the latitudes of the two vertices and let LONV1 and LONV2
be their longitudes. Let LAT(t) and LON(t) be the latitude and longitude

of a point on the boundary. Then

LAT(t) (LATV1) (1-t) + (LATV2) t

LON(t)

(LONV1) (1-t) + (LONV2) t

where the parameter t assumes values in the interval 0 to 1.
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How to use EXTRACT

Introduction

EXTRACT is a program for extracting the phase lists of events
with given origin times from a larger group of phase lists.
Summary cards from HYPO71 or HYPOELLIPSE may be used to specify the
origin times.

EXTRACT rums on the CDC 7600 at BKY (Lawrence Berkeley Laboratory).

Files Used
EXTRACT expects to find the origin times of the desired events
on a file named ORIGNS. It reads the larger group of phase lists
from a file ALLFAZ, and writes the extracted phase lists for the
desired events onto a file SUBFAZ. EXTRACT writes messages describing

its progress to the OUTPUT file. It does not read anything from INPUT.

Formats

ORIGNS, ALLFAZ, and SUBFAZ are ordinary card image files (packed
display code).

The origin times on ORIGNS should be given one event per card.
The Year, Month, Day, Hour, Minute, and Second should be in that order
on each card. Normally the time is read in format 312, 1X, 2I2, 1X, I2
However, if the first card on ORIGNS has a letter N or a letter S in
column 17, the format used will be 6I2. This means that summary cards
in either HYPO71 format or HYPOELLIPSE "error ellipse data" format may

be used to give the origin times. Within a single run of EXTRACT, the

origin times must all have the same format.
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The origin times should generally be given in chronological order.
However, 1f QRIGNS is broken up with file marks, the times need be in
chronological order only within each (logical) file, i.e., between file
marks. EXTRACT will read ORIGNS until it encounters a double-end-of-
file-mark (an empty file after the first) or an EOI (an end of information

on the named file ORIGNS).

The data on ALLFAZ consists primarily of phase cards {arrival time
cards) in the format used by HYPO71 and HYPOELLIPSE. The phase cards for
a particular event may be in any order, and should be followed by a
single instruction card (blank in columns 1-4). The events on ALLFAZ
must be in chronological order. Calibration cards, identified by the
letters CAL in columns 63-65, may occur between events. ALLFAZ should
consist of a single logical file (no file marks within the data).

EXTRACT writes onto SUBFAZ the phase cards from ALLFAZ corresponding
to the origin time on ORIGNS, and the instruction card following those
phase cards on ALLFAZ. The events will appear on SUBFAZ in the same
order that the origin times appear on ORIGNS. SUBFAZ will be a single
logical file.

EXTRACT transfers from ALLFAZ to SUBFAZ any calibration cards it
encounters in its search procedure. All calibration cards preceding a
particular event on ALLFAZ will appear at least once, before that event
on SUBFAZ. There is another version of EXTRACT, called NXTRACT, which

deletes all calibration cards.

EXTRACT rewinds ORIGNS before beginning its processing, and leaves
SUBFAZ in a rewound condition at the end of execution.

16



Design Limitations

EXTRACT works by matching the arrival times on the phase cards
against the given origin times. It extracts the first event on ALLFAZ
which has an arrival time on its first (not 4-weighted) phase card
that is slightly later than the given origin time. Thus the given origin
time must be earlier than the arrival times of the desired event. It
should not be more than about 60 seconds earlier. Of course, if there
is an event on ALLFAZ with its arrival times between the given origin
time and the arrival times of the desired event, it will be extracted
rather than the desired event. In other words, if there are events on
ALLFAZ within seconds of each other, EXTRACT may choose the wrong event;
the likelihood of this problem occurring depends on the accuracy of
the origin times. In the author's experience with local earthquake data,
this problem has been extremely rare. EXTRACT is not intended for use

on teleséismic data. The user is advised to check the output carefully.

When EXTRACT encounters a file mark on ORIGNS, it reads one more
origin time and compares that time with the time of the last event that
it read on ALLFAZ. If the origin time is later than this "current
position on ALLFAZ time" EXTRACT looks on down ALLFAZ for the desired
event; if not, it rewinds ALLFAZ and begins again. When this happens,
calibration cards on the first part of ALLFAZ will get copied to SUBFAZ
again. Thus the calibration cards on SUBFAZ will be in the same order
that they appear on ALLFAZ (normally chronologically) within groups

corresponding to the logical files on ORIGNS.
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Error Messgages

When EXTRACT is operating normally, it prints a one line message
for each event found giving part of the origin time card (summary card)
and one phase card from the event extracted. EXTRACT checks for a
number of error conditions; when one is detected it prints a self-
explanatory error message.

EXTRACT attempts to produce correct results in spite of infrequent
random errors in the phase cards on ALLFAZ. In particular, it should
never abort. However, EXTRACT cannot detect all possible errors, and
so may give erroneous results in the presence of errors in the input
data. The user should carefully check the #nput, output, and especially

the printed messages from EXTRACT.

Getting the Program

The program EXTRACT (in the form of relocatable object code) is
stored on the data cell (PSS) at LBL, in library QUAKEPRCSR, subset EXTRACT.

The program NXTRACT is in subset NXTRACT.

File Substitution

The names of the files expected by EXTRACT appear in its PROGRAM
card in the following order: ORIGNS, ALLFAZ, OUTPUT, SUBFAZ. The names

of the files can be changed by file substitution.
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Examples

To illustrate the use of EXTRACT it is assumed in the following
examples that there is a list of phase data for many events on tape
number 12345 (in packed display code; i.e., a binary copy of an
ordinary card image file). It is assumed that the particular events
desired in the examples are among those on this tape.

In these examples a lower case letter b denotes a blank space.

The control card "FBSIZE,ALLFAZ=176." 1is included to reduce the
computer charges due to LCM bufferloads associated with the file ALLFAZ.

The first example will list and punch phase cards for two events
with origin times 720927 1017 14 and 721103 1945 36. Calibration

cards will not be included.

nam, 7,200,70000.account,name
*LOCAL

FBSIZE,ALLFAZ=176.
STAGE,ALLFAZ,12345.

FETCHPS ,QUAKEPRCSR,EXTRACT ,NXTRACT.
COPY, INPUT, 1R,ORIGNS.
LINK,F=EXTRACT,L=0,X.
COPYSBF,SUBFAZ,OUTPUT.

COPY ,SUBFAZ/RR,PUNCH.

7/8/9  card

720927b1017b14
721103b1945b36

6/7/8/9 card
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The next example will save on tape number 67890 the phase
cards corresponding to a group of summary cards. Calibration cards

will be included.

nam,7,200,70000.account,name
FBSIZE,ALLFAZ=176.
STAGE ,ALLFAZ,12345.
FETCHPS ,QUAKEPRCSR, EXTRACT ,EXTRACT.
COPY,INPUT, 1R,ORIGNS.
LINK, F=EXTRACT,L=0,X.
STAGE,SUBFAZ,W,67890.
7/8/9 card
summary cards in chronological order

' 6/7/8/9 card

20



How to use SETUP

Introduction

SETUP is a program for modifying phase lists and/or setting up
an input deck for HYPO71 or HYPOELLIPSE, from input cards and a separate
file of phase lists. Several kinds of modifications to the phase lists
can be performed under the control of special directive cards included
among the input cards.

SETUP runs on the CDC 760Q computer at BKY (Lawrence Berkeley

Laboratory).

Files Used

SETUP reads special directives and other input cards from the
INPUT file. It may read one or more station lists from a file named
STATNS. Phase lists are taken from a file named SUBFAZ. The HYPO71
or HYPOELLIPSE input deck constructed by SETUP is written to a file
HYPOIN. SETUP writes messages describing its progress to the OUTPUT

file.

Formats
INPUT, SUBFAZ, STATNS, and HYPOIN are all ordinary card image

files (packed display code).

21



The data on SUBFAZ consists primarily of phase cards (arrival
time cards) in the format used by HYPO71l and HYPOELLIPSE. The phase
cards for a particular event may be in any order, and should be followed
by a single instructiomcard (blank in columns 10-11). The events on
SUBFAZ may be in any order. Calibration cards, identified by the letters
CAL in columns 63-65, may occur between events. SUBFAZ should consist
of a single logical file (no file marks within the data).

The file named STATNS is not always required. If it is used, it
may contain a number of logical files. Each of these should contain
one selection card and a station list. The first card in each logical
file should be the selection card (a blank card, a card with a 1 in
column 1 and otherwise blank, or a card‘reading BEGIN STATION LIST).
It should correspond to the following station list in the manner required
by HYPO71 or HYPOELLIPSE. Thus each station list will be followed by
an end-of-file mark or an end-of-information on STATNS. The blank card
which must follow the station list in an input deck for HYPO71, or the
END card for HYPOELLIPSE, should not be put on STAINS; it will generally
be an input card to SETUP.

The phase lists copied from SUBFAZ to HYPOIN will occur on HYPOIN
in the same order that they had on SUBFAZ. HYPOIN will be a éingle

logical file, and is left in a rewound condition at the end of execution.

Directives
Basically what SETUP does is copy cards from INPUT to HYPOIN, taking

other actions whenever a special directive card is read. These actions
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may include copying phase lists, possibly modified, from SUBFAZ to
HYPOIN, or copying a station list from STATNS to HYPOIN.

Roughly speaking, the deck read from INPUT by SETUP is copied
to HYPOIN with each directive replaced by a block of data cards taken
from SUBFAZ or STATNS. The words which constitute the directive
roughly describe the block of data which will replace it. Thus the
input deck to SETUP is a 'nearly-plain-English" description of what
will be written on HYPOIN.

Again roughly speaking, any input deck to SETUP wi}l be a valid
input deck if it seems to make sense, given the semantics of the
directives as described in the next section. A precise description
of what constitutes a valid SETUP input deck is given below under the
heading ''Syntax of the SETUP Input Deck".

There are eight SETUP directives. In the following list a lower
case letter b denotes a blank space and nn and mmmm denote positive
integers in formats I2 and I4 respectively. All the directives begin

in columm 1.

STATIONbLLIST

PHASEbLLIST
PHASEbBLIST,bREPLACEbnn
PHASEbLLIST,bREPEATHbmmmm
ALLbPHASES

ALLbSTATIONS
ADDbSTATIONSbnn

INSTRUCTIONbCARD
23



Semantics of the SETUP Directives

STATION LIST

One logical file, consisting of a selection card and a station
list, is copied from the file STATNS to HYPOIN. The end-of-file

mark is not transferred.

PHASE LIST
The phase list for one event is copied from SUBFAZ to HYPOIN;
any calibration cards preceding the phase list are also copied. The

instruction card following the phase list on SUBFAZ is not copied.

PHASE LIST, REPLACE nn

Exactly nn "replacement’ cards are copied from INPUT to HYPOIN.
Then the next phast list on SUBFAZ is copied to HYPOIN, deleting each
phase list card having the same station name as any of the ''replacement”
cards. Columns 1l-«4 on each "replacement” card are taken as a station
name. Calibration cards preceding the phase list are copied, and the

following instruction card is not.

PHASE LIST, REPEAT mmmm

The phase lists of the next mmmm events on SUBFAZ are copied to
HYPOIN. Calibration cards preceding any of these events are also copied.
The instruction cards following these events are also copied if the
PHASE LIST, REPEAT directive is followed by an INSTRUCTION CARD directive
(after the ALL STATIONS directive or ADD STATIONS directive and names,
if one is used.) Otherwise, each phase list will be followed on HYPOIN
by a copy of the:next card after the PHASE LIST, REPEAT directive on
INPUT (and, again, after the ALL STATIONS or ADD STATIONS directive and

names, if used.)
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ALL PHASES
All the phase lists remaining on SUBFAZ are copied to HYPOIN. Any

calihration cards preceding each phase list are copied. The following

instruction card is also copied if the ALL PHASES directive is followed

by an INSTRUCTION CARD directive (after the ALL STATIONS or ADD STATIONS
directive and names, if used.) Otherwise, all cards on INPUT after the
ALL PHASES directive (and after any ALL STATIONS or ADD‘STATIONS directive
and names) (and beforeé an end-of-file mark) are considered to be an

instruction list, and this list is placed after each phase list.

ALL STATIONS

Each phase list copied to HYPOIN by the preceding PHASE LIST, REPEAT
or ALL PHASES directive, is compared with the station list most.recently
copied to HYPOIN with a STATION LIST directive. Any phase list card for
a station which is not on that station list is deleted. For each station
for which there i8 no phase card in the original phase list, a phase
card is inserted with a P- weight (column 8) of 4 and time (to minutes)

equal to that of the first card in the phase list.

ADD STATIONS nn

The next nn cards are read from INPUT and the first 4 characters
(columns) of each are taken as the name of a station to be added. For
each of these stations, a phase card with a P-weight of 4 and time (to
minutes) equal to that of the first card in the original phase list, is
inserted at the beginning of each phase list copied to HYPOIN by the

preceding PHASE LIST, REPEAT or ALL PHASES directive.
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INSTRUCTION CARD
The instruction card most recently read from SUBFAZ is written to

HYPOIN. If no instruction card has yet been read from SUBFAZ, a blank

card will be written. When used after a PHASE LIST, REPEAT or ALL
PHASES directive, each phase list copied is followed on HYPOIN by the

instruction card which followed that phase list on SUBFAZ.

Getting the Program

The program SETUP (in the form of relocatable object code) is

stored on the data cell (PSS) at LBL, in library QUAKEPRCSR, subset SETUP.

Examgles

Suppose there is a list of phase data for many events on tape
number 67890 (in packed display code; i.e., a binary copy of an ordinary
card image file). The following example will replace the instruction
card following each event with a blank card and save the result on tape

number 54321.

nam,7,63,70000.account ,name
STAGE,SUBFAZ,67890.
FETCHPS,QUAKEPRCSR,SETUP ,SETUP.
LINK,F=SETUP,L=0,X.
STAGE,HYPOIN,W,54321.

7/8/9 card

ALLbPHASES

blank card

6/7/8/9 card

The following example will use HYPO71 to locate the events with

phase lists on tape number 67890. For the first 27 events phase cards
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will be added for the statiomns bBVL and bEKH. For the rest of the events
the phase list will be modified to have exactly one phase card for each

station on the station list (assuming at most one in the original list).

nam,7,200,145000.account ,name
STAGE ,SUBFAZ,67890.

FETCHPS ,QUAKEPRCSR, SETUP, SETUP,
COPY,INPUT,1R,STATINS/RR.
LINK,F=SETUP,L=0,X.
RETURN, SUBFAZ ,SETUP,STATNS.
FETCHPS ,UPGEO,BIN,RHP71.
LINK,F=BIN,L=0,B.

RETURN, BIN.

LGOB,HYPOIN.

7/8/9 card

selection card

station list

7/8/9 card
STATIONBLIST

blank card

bb4.0bbbb0.0

bb5.9bbbb3.5

bb6.8bbb15.0

bb8.05bb25.0

blank card

bbb5.bb50.b100.b1.78bbbb2
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PHASEbLIST,bREPEATbb0027
ADDbSTATIONSbHO2

bBVL

bEKH

INSTRUCTIONDbCARD
ALLbPHASES

ALLbSTATIONS
INSTRUCTIONbCARD

6/7/8/9 card

Technical Notes

The names of the files expected by SETUP appear in its PROGRAM
card in the following order: INPUT, OUTPUT, SUBFAZ, HYPOIN, STATNS.
The names of the files can be changed by file substitution.

The year number (columns 10-11) on phase cards read from SUBFAZ
should not be zero.

The length of an instruction list following an ALL PHASES directive
is limited to a maximum of 25 cards. The list of stations to be added
following an ADD STATIONS directive is limited to 99 cards. The maximum
number of replacement phase cards following a PHASE LIST, REPLACE
directive is 99. Each station list read from STATNS is limited to a

maximum of 301 stations.
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Syntax of the SETUP Input Deck

This section gives a precise description of what constitutes a
valid SETUP input deck. The description is given in a special "language'
(or "meta-language') which is commonly used for specifying computer pro-
gramming languages. This meta-language is essentially Backus Normal
Form (or BNF), which was devised by Backus (1959, 1963) for describing
the ALGOL language. BNF was originally applied to strings of characters;
the form used here is a variant of BNF which applies to strings of card
images.

The sequence of cards in a SETUP input deck is described below in
a metalinguistic form. The interpretation of this form is according to
the following rules:

1. The symbol = has the meaning is defined as.

2. The symbol | has the meaning or.

3. A phrase enclosed in angle brackets is a <metalinguistic variable>
which is defined by the enclosed phrase or is explicitly defined elsewhere,
and is the name of a class of strings of SETUP input cards.

4., Juxtaposition of metalinguistic variables or constants (SETUP
directives) in a formula signifies that the specified cards follow one
another in a string of cards.

Note the following comsequences of these rules:

a. A statement such as <list>

11}

<free card>|<list><free card> can
be read as "a <list> is defined as a <free card>, or a <list> followed

by a <free card>."
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b. Definitions may be recursive. In the preceding example, one
can break off a <free card> from the end of a <list> and have either
a <list> or the empty string left; hence a <list> is just a non-empty

string of <free card>'s.

The Syntax of the SETUP input deck is as follows:

<input deck> I <deck> | <deck> <all clause>
<deck> = <empty deck> l <transfer clause> l <deck> <transfer clause>
<transfer clause> = STATION LIST | INSTRUCTION CARD l PHASE LIST l

<replace clause> | <repeat clause> | <free card>

n

<replace clause> PHASE LIST, REPLACE nn <nn replacement cards>

<repeat clause> = PHASE LIST, REPEAT mmmm <add clause> <instruction phrase>
<add clause> = <empty deck> l ALL STATIONS |
ADD STATIONS nn <nn station name cards>
<instruction phrase> = INSTRUCTION CARD | <free card>
<all clause> = ALL PHASES <add clause> <instruction clause>
<instruction clause> = INSTRUCTION CARD | <list>
<list> = <free card> | <list> <free card>

<free card> = <any one card not a directive>
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Combining the Programs

It is possible to run more than one of the programs SELECT,
EXTRACT, and SETUP in a single job. In fact, they were written with
this use in mind. When several programs run in the same job they can
communicate through disk files. As each program runs, it writes
results onto a disk file which is read by other programs later in the
job. These files can also be manipulated by using system routines.

The programs can be combined in many different ways, depending on
the job control cards used. Thus to effectively use the programs in-
combination, the user needs to have a fairly good understanding of
control cards. At BKY (Lawrence Berkeley Laboratory) the documentation
on PSS library HANDBOOK, subsets COPY and STAGING is particularly recom-
mended; subsets CONTROL, LOADING, and STORAGE may also be helpful.

The file names expected by the programs were chosen for convenience
in writing the control cards needed for certain commonly used combinations.
For other combinations it may be necessary to change the file names, say
by file substitution or by renaming. Note that each of the programs
leaves its results file in a rewound condition when it finishes execution.

When these programs are used on a large volume of data, it is often
convenient to store the data on magnetic tape, particularly the phase
data. If the data on tape is subdivided into smaller segments by record
and file marks, it is possible to select only those segments which are
actually needed, when the data is transferred from the tape to the
computer. This leads to greater efficiency in the operation of the

programs, particularly EXTRACT, since they will then not process large
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amounts of irrelevant data. The control card used at BKY to access
certain segments of the data on a tape is discussed in subset STAGE

of the PSS library WRITEUPS.

Example

The type of job considered when the file names expected by the
programs were chosen is illustrated by the following example. The
accompanying flow chart shows how the data, programs, and files relate
to each other in this example.

Suppose the phase data for a large number of events in 1972 are
stored on tape number 54321, with one file mark after the data for each
quarter of the year. Suppose these events have been located and the
resulting summary cards stored on the data cell in library USGSEQ
subset NCAL72. Suppose further that an appropriate station list and
its preceding selection card are stored on the data cell in library
YOURLIB subset STALIST. The following example shows how the subset of
these events which fall in a particular geographic region and time
interval can be relocated with a different crustal model from that
originally used. The results of the relocations which would normally

be punched out on cards will instead be stored on tape number 98765.

nam, 4,400,145000.account ,name
*LOCAL

FETCHPS ,QUAKEPRCSR,SELECT,SELECT.
FETCHPS , USGSEQ,QUAKES ,NCAL72.
LINK,F=SELECT,P=BKYIO,L=0,X.
RETURN, QUAKES , SELECT.
COPYSBF,ORIGNS,OUTPUT.

32



FETCHPS ,QUAKEPRCSR,EXTRACT, EXTRACT.

FBSIZE,ALLFAZ=176.
STAGE,ALLFAZ, 54321, 2FS, 2FXF.
LINK,F=EXTRACT,L=0,X.
RETURN,ORIGNS ,ALLFAZ ,EXTRACT.
FETCHPS,QUAKEPRCSR,SETUP,SETUP.
FETCHPS,YOURLIB,STATNS,STALIST.
LINK,F=SETUP,L=0,X.

RETURN, SUBFAZ,STATNS,SETUP.
FETCHPS, UPGEO,BIN,RHP71.
LINK,F=BIN,L=0,B.

RETURN,BIN.
LGOB,LC=20000,HYPOIN, ,USERIN.
RETURN,HYPOIN,LGOB.
STAGE,USERIN,W,98765.

7/8/9 card
720905b0000b00bbbb 721115
blank card

blank card

b4 HOLLISTER QUAD
b36b45.00b121615.00
b36b45.00b121b30.00
b37b00.00b121b30.00

b37b00.00b121b15.00
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7/8/9 card
STATIONBLIST
blank card
bb3.5bbbb0.0
bb5.8bbbb3.5
bb6.8bbb15.0
bb8.05bb25.0
blank card
bbb5.bb50.b100.b1. 78bbbb2bbbbbbbbbbbbbb2
ALLbPHASES
blank card

6/7/8/9 card
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SELECT Summary Cards

On Data Cell

Phase Data
EXTRACT o e
y
@
Station List
SETUP On Data Cell
HYPOTI
Results
USERIN — o Tane

Flow Chart for Example of Combining Programs
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Program Notes for SELECT

The program SELECT consists of a main program, called SELECT, and

6 subroutines: SETREG, TESTREG, SETRGN, TESTRGN, READIN, and BLKWRT.

SELECT. The main program assumes that the input summary cards on QUAKES
have the '"Blocked" form, and that the output summary cards are to be
written on ORIGNS in ordinary card image form. This is the default
case; subroutines are called to handle the other cases. The selection
process is performed on groups of 34 cards at a time. Selection on the
basis of origin time is treated differently from other search parameters.
For greater efficiency, SELECT takes advantage of the chronological
ordering of events to avoid checking each event against the time limits.
For the purpose of defining the epicentral region and for testing
whether an epicenter lies in the epicentral region, latitude and longi-

tude are treated as if they were Cartesian coordinates.

SETREG. This subroutine sets up the common block /AAB/ (which is used
by TESTREG) to contain, for each side of a given polygon, a vector
perpendicular to that side and the negative of the dot product of that
vector with a vector from the origin to a point on the side. If the
polygon is convex, each vector in /AAB/ points from the side toward the
interior of the polygon. SETREG also determines whether the given list
of vertices is a convex polygon by testing whether each vertex is

interior with respect to every side.
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TESTREG. This subroutine determines whether a given point lies within

a convex polygon. For each side of the polygon it tests whether the

given point lies on the same side of the infinite straight line through
the two vertices defining that side as does the interior of the polygon.
This could be done by comparing the projectioné, onto a vector perpendi-
cular to the side and directed toward the interior, of the vector from the
origin to the given point and of a vector from the origin to the side.
However, it is equivalent to compare the corresponding dot products

rather than the projections.

SETRGN. This subroutine will, given the vertices of a polygon in order
either clockwise or counterclockwise, set up the common block /VXVY/
(which is used by TESTRGN) to contain the vertices in counterclockwise
order. Whether the original order is clockwise or counterclockwise
depends on whether the total turning angle of the tangent vector is -360°
or +360°, respectively. This is determined by applying the method of
TESTRGN to the vectors between consecutive vertices (rather than from a
given point to comsecutive vertices). An error message is printed when
the total turning angle is not +360°, since the given list of vertices

is then not a polygon.

TESTRGN. This subroutine is used by SELECT to test whether an epicenter
lies within a non-convex epicentral region. TESTRGN determines whether
a given point lies within an arbitrary polygon. The polygon is specified
by its vertices in counterclockwise order, that is, with the interior to

the left of the directed boundary. The algorithm used in TESTRGN is based
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on the fact that the total angle swept out by a line from a given point
to a point on the boundary of a simple closed curve, as the boundary point
is moved around the figure, is 0° if the given point is exterior to the
figure and is 360° if the given point is interior. Counterclockwise
angles are taken as positive. For a polygon, the total angle swept out
is equal to the sum of the angles between consecutive vertices as seen
from the given point.
The polygon will be taken to be a closed subset of the plane so that
a point on the boundary (on a side) is interior. For a boundary taken
counterclockwise, the interior is to the left of the boundary, so a point
on a side may be thought of as lying just to the left of the directed
line segment between the consecutive vertices determining the side.
Thus the angle between the vertices as seen from a point on a side is
+180°. Therefore, the angle swept out as the boundary point moves along
the side between two consecutive vertices lies'in the range -180° < 0 < +180°.
Let Vl and V2 respectively be the vectors from the given point to
two consecutive vertices. Let Vl = ali + blj + clk and V2 = azi + sz + czk
where 1 j k are unit vectors of a right handed coordinate system in
3-dimensional space, with i and j in the plame of the polygon and j 90°
counterclockwise from i. Note that c, = c,= 0. Let 9 be the angle from

1 2
V, to V.. Then

1 2
v, v, = IVll |V2| cos © = aja, + b;b,
i J k
v, xV, = a, bl ¢l = (alb2 - azbl)k
325 %
VpxVy = |y | |V, (sin]e])e
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1 and V2 and so directed

that a right-hand screw driven in the direction of & would carry V

where ¢ is a unit vector perpendicular to V

1

into V2. Now if © is positive then % = k, and if © is negative then

2 = -k, so that

v, XV, = IVll |V2| (sin®)k = (a;b, - a,b )k .

Let N(Q) = (albz-azbl) and D(®) = (ala2 + blbz)

tan O = sin O/cos @ = N(0)/D(9)

[0
]

arctan (N(®)/D(0))

The quadrant of O can be determined from the signs of sin © and cos ©
which are the same as the signs of N(@) and D(8@) respectively.

It would be possible to compute the sum of the angles between consecu-
tive vertices by using this expression to determine each angle and then
summing. However, this would involve computing an arctangent once for
each side of the polygon. This is undesirable because computing inverse
trigonometric functions is relatively expensive in terms of computer time.

It is possible to determine whether the sum of the angles between
consecutive vertices is 0° or 360° without computing any inverse trigono-
metric functions (or any other transcendental functioms, or even any
divisions). This is done by accumulating the quadrant number of the sum
of the angles between successive vertices.

Since -180° < ©@ < 180° there is an integer n é{-Z, -1, 0, +1} such
that n(90°) < © < (n + 1)(90°). If n is taken as n =[-2 -180°< @ < -90°
-1 -90°< 0 < 0°

0 0°< @ < 90°

1 90°< 0 < 180°

39



then n can be determined from N(g) and D(Q) as

n=| -2 N(©)<0 and D(0)<0
-1 N(9)<0 and D(0)>0

0 N(8)>0 and D(0)>0

1 N(©)>0 and D(0)<0

Let S be an angle and let m be the integer such that m(90°)<S<(mtl) (90°).
Then  (mn) (90°) <S+0<(m+n+2) (90°).
Let m' be the integer such that m'(90°)<S+9<(m'+1) (90°).
Then either m'=min or m'=mtn+l.

Which of these holds, and thus thevalue of m', can Be determined from

the parity, even or odd, of m'. Now

m' is even if 0<tan(S+9)<=
and m' is odd if -»< tan(S+9)<0

or if tan(S+0) = += .

Suppose N(S) and D(S) are such that tan S = N(S)/D(S).

Then the trigonometric identity

tan(x + y) = (tan x + tan y)/(l-tan x tan y)

gives tan(S+0) = (N(S)D(©) + N(@)D(S))/(D(S)D(8) - N(S)N(O)).
Let N(S+8) = N(S)D(®) + N(©)D(S)

and D(S+8) = D(S)D(8) - N(S)N(®)

then tan(S+0) = N(S+8) /D(S+9)

Note that tan (§+6) = + = if and only if D(S+8) = 0 and otherwise
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sign (tan(S+0))= sign (N(S+0)D(S+0)).. Thus the parity of m' can be found
without computing tan(S+0).

Now let ep be the angle from vertex p-l to vertex p . Let

s =2Pl o andn be such that m (90°) < S < (m_+1)(90°).
P q=1 q P p ( ) - P ( P ) (

Substituting ©_., S_, and m, for 9, S, and m above, it is easy to see that

P’ 7p

' can be computed recursively.

mp+l =n

READIN. Summary cards in card image form (packed display code) are

read from the file QUAKES in groups of 34 cards.

BLKWRT. This subroutine collects summary cards to be output in the
blocked form. When 34 cards have been collected they are written out
as a single logical record on the file ORIGNS. The entry points BLKSTR
and BLKEND respectively initialize and terminate the processing of

BLKWRT.
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PROGRAM SELECT (INPUTOUTPUT sQUAKESsORIGNS ¢ TAPF 1 =QUAKES TAPED=
“ORIGNS s TAPFII=TNPUT)

€ ==mmem- SFLFCT 1S A PROGRAM FOR SEARCHING A LIST OF HYPUCENTERS =e=aae
[T ON THF FIIF QUAKES AND WRITING A SURSET ONTO THF FILE ORIGNS =
G =mem—- = WRITTFN BY J. ALAN STEPPE =memecccecccccc-cecccccccccccncences
C ==mmem= VFRSION OF NECEMRFR 14y 1974 =eecececccccccccccccccccncccmceas

INTEGRER ALPT72)
DIMENSTON VAT (99) 4 VI ON({99)
NIMENSION LLABFL (R)
NIMENSION FMTITIA(L1) oFMT1LIT7(3) oFMTIIAR(1)sFMTLI1IO(]1) oFwTYI20(1) oFMT121]

#(1)
CALL SECOND(TS)
PRINT 150

150 FORMAT(1H]+14HPROGRAM SELECT)
RENTMD
1CAKDS=0
QFAD 1273 KNATEL « THRMNL s ISECLsKOATEU» THRMNU 9 ISFCUINCARDSoNELL TPS
#y NBLOKED
1277 FORMAT (TR T XoTaelXeT2e4XelO0o1Xells]1XoT2e8X0A5e4X0A104X3A7)

TE(FOF(99))4042¢40

S TR ANCARNDS LEO0, SHCARDS) ICARDS=])
TFI(NFLLIPS JEQ, IHE) GO TO 4

C === = SF] UP FORMATS FOR DECODING HYPO7] SUMMARY CARDS ewceacceccrcew

FMTITA(1)=10H(4SXeFS,2)
FMTIT/7(1)=10H(18XeF2e1X
EMTII7(2)=10HFS 201 XsF
FMTI1I7(3)=1UH301XeF5,2)
FMTIT1R(1)=RBH(7RXR1)
FMTI19(1)=8H(51X,172)
FMTI20(1) =10H(AR2XFS,2)

FMT121 (1) =10H(37XeF6,2)
~O TO 3
C =—wea=- SET UP FORMATS FOR NECODING HYPOELLIPSF SUMMARY CARNS ce=ecae=s

4 FMTITA(E)=10KH(34X9F2,1)
FMIYTT7(1)Y=10MH(14XeF2PelX
FEMTI172(2)=10HF4G,29F 30l
EMITIT7()=7HXeF G, 2}
FMTITR(1)=RH(76XeR1)
PMT 19 (1) =RH (316X 413)
EMTI20()1) =10M(G5XF4,2)
FMIT21 (1) =10H(29XeFS.2)
( =~=w=- -« READ SEARCH PARAMETERS AND SET DEFAULTS ~ece-ceccccecoccaces
3 IF(KDATFU LT, 101) KDATEU=991232
TF(RNDATFL 4L T, 101) KDATEL=101
TF(IHRMNL LFQ. 0) THRMNL =0
TF (ISFCL +ER. 0) ISECL=0
TE(THRMNU JEQ, 0) THRMNU=0
TE(TSFCU FQ. 0) [SECU=0
ORIMT 140
PRINT 102«K0OATFL o IHRMML. 9 ISFCLYKDATEU s THRMNIJ 4 ISECU
107 FORMAT (1HO911Xs10HTIME RANGE 9 I791X014e1Xel2¢6H THRU s1T791Xel1bslXy
*172)

C weccaw- CONVERT TIME LIMITS TO FORMAT 14 weevccccceac ccaccssecsacecs
IF(NFLLTPS .EQ. 1HF) GO TO S
TTIMFL=TSFCL+1N00*THRMNL+100000000#KDATEL
TTIMFUSTISECU« 1000 THRMNU«100000000*KDATEU
5 R A I

S TTIMFL=100%ISECL+10000%THRMNL*1000000009KDATEL
TTIMFU=100*ISECU+100004THRMNU+100000000%KDATEY
6 [BLANK=6H
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c

C

¢
C

READ 103 +MALPHAL sMALFHALIWHL sHU
1073 FORMAT (PA6+4X42FT.2)
NECONPE (109130 sMALPHAL ) RMAGL
130 FORMAT(F6,2)
DECONE(10+130sMALPHAU) RMAGU
IF (MALPHAU LFQ. IBLANK) RMAGU=9,9
TF (MALPHAL .EQ. IRLANK) RMAGL==1000.
PRINT 104 4RMAGL +RMAGU
104 FORMAT(1HO 406K ISHMAGNTTUDE RANGE+F12,293X96H THRU +F7,2)
TF(H“ .Fu. 0.0’ HU=6371.
IF(HL FQe 0,0) HL=0'0
PRINT 10SsHLsHU
10S FORMAT(1HO 10Xe 1 THNERPTH RANGEsF124293XebH THRU 9F7,2)
READ 106 +IQL» IOURMSL + RMSU s NOL +NOU
106 FORMAT (2R194Xe2FSePr4Xe214)
wmese=e [NSIDE THF CNC 7600« A=]14y Be2y C=3y 034 “wcecrocaucwececccoccsa-
IF(IOL .GT. 4) IQL=4
TFLINY +GT.4) I0QU=)
PRINT 107+ 1QL AU
107 FORMAT (1HO+B8X+] 3IHQUALITY RANGE+8X91R1s6Xs6H THRU 93XeR1)
TF(RMSU LF, 0.0) RMSU=100,
TF(RMSL LFQ, 0,0) RMSL=0,0
PRINT 108,PMSL +RMSU
108 FORMAT (1H0+3X, 1RHRMS RESTDUAL RANGEsF12.2¢3XsAH THRU +F7,2)
IFINOU ,LF. 0) NOU=999
TFINOL FQ. 0) NOL=O
PRINT 1099NOLeNOU
109 FORMAT (1H0+21HNUMRFR RFANDINGS RANGE+19+6As6H THRU 914)
memmea== FPICENTRAL RFGION MUST RE A POLYGON e=vceecevece= -
READ 110oNVRTCS+LAREL
110 FORMAT(I29A8+¢7A10)
PRINT 111 NVRTCS.LAREL
111 FORMAT(1HUe]13,30H VERTTCES OF EPICENTRAL REGIONs10OXsAaB8s7410)
cemwe== YVEFRTICES MUST RE GIVEN IN ORDER» esse-ettecescsasssccoune-
~emwe=e FTTHER CLOCKWISE OR COUNTERCLOCKWISE “wewer=-"wcsscsscscccccccs
NO 10 I=)1«NVRTCS
READ 112+LATDsVLATMoLOND ¢ VI_ONM
112 FORMAT(T3¢1XeFS,291491X9F5,2)
TF(VIATM FQ, 0,0) VLATM=0,0
TF(VLONM ,FQ, 0,0) VLONM=0,0
PRINT 113+LATDsVLATMLOMD s VLONM
113 FORMAT(SALT391XsFS,2+4Xe1491X0F5,2)
VLAT(T) =60, 4LATNSVLATM
VLONCT) =60 o 2 OND+ VI ONM
10 CONTINUE
CALL SETRFG(MVRTCSeVLATsVLON,KONVEX)
PRINT 140
140 FORMAT (1HO)
NSELFCT=0
IF(ICARDS EQ, 0) GO TO 1S
1END==]
READ (14122) (A(J)eJ=1+8)
IFIFOF(1))39¢11+35
11 IF(A(]) LEQ. 10H NATE 0) GO 70 16
TFND =]
GO 10 16
wmmee== SKIP THRU HYPOCENTER LIST TO LOWER TIME LIMIT =ewecesccccccc=-
1S TF(ICARDS NE, 0) GO TO 16
READ (1) A
IF(EOF (1)) 39417435
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16 CALL READIN(IEND.A)
IF(IEND .GT, 0) GO TO 35
17 IF(A(265) LEQ. IBLANK) GO TOQ 20
DECODE (20s1149A(265)) ITIME
114 FORMAT(114)
IF(ITIME LT. ITIMEL) GO TO 1S
20 D0 22 I=1+272+8
DECODE(20+1149A(1)) 1TIME
IF(ITIME .GF. ITIMEL) GO TO 2%
27 CONTINUE
PRINT 115+ (A(J) eJ=1+8)
115 FORMAT(1HO+SO0HERROR ITIMEL TOO LARGE OR BLANK CARD ENDS BLOCK
*gAl0)
GO T0O 1S
25 1A=l
CALL BLKSTR(Is+A)
C ======= BGEGIN SEARCHING HYPOCENTER LIST cecverececssncracccccevsncccqa=
1F (KONVEX .GT, 0) GO TO 27
C ~==ww== NON=CONVEX REGION -weecemcccccccsrccccccercacarccsccccancaccaccnes
67 DO 70 [=1A+272+8
NECONE (B0 +FMT116+sA(1)) RMAG
TF(RMAG LT. RMAGL) GO TO 70
IF(RMAG .GT, RMAGU) GO TO 70
DECODE (809FMT117+A(I)) EQLATDIEQLATMsEQLOND » EQLONM
EQLAT=60,*E0LATO+EQLATM
EQLON=60,*EQLOND+EQLONM
CALL. TESTRGN(EQLATEQLONs INsNVRT(CS)
IF(IN .EQ, 0) GO TO 70
DECODE (80+FMT1184A(1)) 1Q
1F(1Q 6T, IQL) GO TO 70
IF(I0 LT, IQU) (O TO 70
DECONE (RO+FMT119,A(1)) NO
TF(NO LT. NOL) GO TO 70
1F(NO .GT, NOU) GO TO 70
DECODE (80sFMT12044(1)) RMS
IF(RMS LT, RMSL) GO TO 70
IF(RMS ,GTRMSU)Y GO TO 70
DECODE (80+FMT1219A(I)) H
IF(H LT, HL) GO TO 70
IF(H 6T, HU) GO TQ 70
DECODE (20+1145A(1)) ITIME
IF(ITIMF GT, ITIMEU) GO TO 36
MSELFCT=NSFLECT ]
1F (NBLOKED .EQ. 7HBLOCKED) GO TO 68

TL=1+7
JRITF (94122) (A(J) eJd=1slIL)
G0 TO 70

62 CALL BLKWRT(I.4)

/0 CONTINUE
IF(ICARDS NE. 0) GO TO 71
READ (1) A
IF(EOF (1)) 35,77435

71 CALL READIN(IENDsA)
IF(IEND .GT. 0) GO TO 35S

77 DECODE(20+114sa (1)) ITIME
IF(ITIMF GT. ITIMEU) GO TO 36
TA=]
G0 7O 67

C ~mmcnw- CONVEX REGION weweccvcccvceccserarccrserornnere s cltoascascanscanas

27 DO 30 I=1A+272.8
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¢

c

C

NECONE {BU+sFMT1164A(1)) RMAG
TF(RMAG LT, WMAGL) GO TO 30
IF(RMAG LGT. RMAGU) GO TO 30
DECONE (ROsFMT117+A(1)) FQLATDIEQLATMIEQLUNNSENLONM
FQLAT=60 ,2EQLATN+FALATM
FALON=60, *FQLOND+EQL ONM
CALL TESTREG(FQLATEQLONsINeNVRTCS)
IF(IN FQ., 0) GO TN 39
DECONE (80+FMTI1R,A(I)) 1Q
IF(IN +GT, TQL) 6O TO 3n
TF(I0 LT, I0U) GO TO 30
NECONE (RQ+FMTI194A(])) NO
TF(MO JLf. NOL) GO TO 30
IF (NN 6T, NOU) GO TO 30
NECONE (B0 +FMT12044(1)) RMS
IF(RMS LT, KMSL) GO TO 30
TF(RMS ,GT.RMSU) 60 TO 30
NECONE (ROSFMTI21+A(1)) W
IF(H JLT, HI ) GO TO 30
IF(H ,GT, HU) GO TO 30
NECODF (20+1144A(1)) ITIMF
IF(ITIME 6T, ITIMFU) GO TO 36
MSEL FCT=NSELECT 1
IF (NRLOKED LEQ, 7HBLOCKED) GO TO 28
TL=2Te7
WRITF (94122) (a(J)ed=1sIL)
122 FUORMAT (8A1N)
GO T0 30
2R CALL RLKWRT (I4A)
3N CONTINUF
TF(ICARDS ,NF, 0) GO TO 31
READ (1) A
TE(FNF (1)) 35537235
31 CALL READIN(IFMD4A)
IF(IFND ,GT. 0) GO TO 38
comcasca IPPFR TIMF LIMIT IS CHECKED ON ONLY EVERY 34TH CARD wHEN L
ccmmem= ALL QUAXES ARF REING REJECTEN =ccemcccacececerecccccewccnecawes
32 NECONE(20e1149A(1)) ITIME
IF(ITIME ,GT, ITIMFU) GO TO 36
TA=1
GO To 27
35 PRINT 123
123 FORMAT(1HO09227HEND NF HYPOCENTER L1IST)
60 10 37
36 PRINT 124
126 FORMAT(1HO+17HEND OF TIME RANGE)
37 PRINT 125¢NSELECT
175 FORMAT(IHO917+4X420HEARTHQUAKES SELFCTED)
PRINT 140
PRINT 140
TF (NRLOKED +EN. 7HRLOCKFND) CALL RLKEND(19+A)
ceamae= WRITE END OF FILE MARK RETWEEN DIFFERENT RROUPS OF QUAKFS esee
FNDFTILF 9
REWIND 1
cweawea= READ NFW SET OF SEARCH PARAMETERS ceccwsceeswccaccecssccaccnacs
1 READ 101 sKDATEL » THRMNL s TSECL s KDATEU » TMRMNU ¢ [SFCU
101 FORMAT (TholXeTGolXel204XeI601XeIdool1Xs12)
IF(EOF (99)) 4093140
@0 FNDFILE 9
REWIND 9
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PRINT 126+MNCARDS oNFLLIPSsNBLOKED
176 FORMAT(1HO s 10HEND OF RUN9s9X s 1BHFORMAT CONTROL WASe3X9ASe4XsAlseXsA
*7)
CALL SECOND(TE)
PRINT 10004TSeTF
1000 FORMAT(1Xe3HTS24F20,5+20X93HTES.F20,5)
sSTop
FN1)



SUBRQUTINE READIN(IEND+A)
INTEGER A(272)

IF(IEND) 14243

READ (1+122) (A(J)9J=]148)
IF(EOF (1)) 20492

IEND=]

RETURN

IEND==-]

DO S 129427248

IL=1e7

READ (14122) (AU 9Jd=IsIL)
FORMAT (8A10)
IF(EOF(1))6+S+6

CONTINUE

RETURN

IENO=Q

0o 7 J=I,272

A(J)=10H

CONTINUE

RETURN

END
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SURROQUTTINE SETREG(KeV]1sV29KONVEX)
DIMENSIONN V]1(99)9V2(99)
COMMON /AAB/ A1(100)+A2(100)8(100)
N0 20 I=14K
12211
IF(1 +EQ, K) 12=1
Al(I)=V2(12)=v2 (1)
A2(I)Y=sVvi(I)=Vv1(12)
B(I)=VE(1)#(=A2(1))=V1I(1)®*AL(])
20 CONTINUE
KP1=K+1
Al (KP1)=30,0
A2 (KP1)=0,0
R(KP1)==],E300
TEST=AL(1)eV](3)+A2(]1)%V2(3)+8B(1)
IF(TESTL.GE.0.0) GO TO 30
NO 25 I=1+K
Al(l)==al (1)
A2(1)==A2(1)
R(I)==8B([)
25 CONTIMUE
( =woewces TEST FOR CONVEXITY cmecececseoscccccancetetawscercccraserracsanas
30 [Ml=K
NO 35 I=].K
N0 33 J=14K
F(J Q. IV GO TO0 33
IF(J .EQ. IM1) GO TO 33
TF(AT(J) RV D) +A2(J)#V2(]1)+B8(J) LTe 0,0} (O TO 40
33 CONTINUE
IM1=1
39 CONTINUE
KONVF X=1
RE TURN
40 PRINT 100
100 FORMAT (1HO+2SHTHIS REGION IS NOT CONVEX)
KONVE X=0
CALL SETRGN(KsV]yV2)
RE TURN
FND
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SUBROUTINE TESTREG(XsYeINsK)

COMMON /AAB/ A1(100)4+A2(100)48(100)

TF(AT (1) #Xea2(1)0YeB(]1) LLTe 0,0) GO TO 2
TR LAY (2)%X+A2(2)2Y+8(2) JLTe 0.0) GO TD ¢
IF(AY (3)¥X+eA2(3)2Y+B(3) LT. 0.0) GO TO 2
1=3

I=1+

IF(AY (1) #X+A2(1)%YeB(]) +GEs 040) GO TO |
TF(] «LE, K) GO TO 2

IN=1

RETURN

IN=0

RETURN

FEND
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SUBROUTINE SETRGN(KeV1eV2)
¢ ====w== THIS SIUBROUTINE PUTS THE VERTICES INTO COUNTERCLNCKWISE ORODER
( ~m=mm=- RY EXAMINING THE TOTAL TURNING ANGLE OF THF TANGENT VECTOR ===

NIMENSION V1(99) 4V2(99)

COMMON /VXVY/ VX(99) VY (99)

N0 30 I=1eK

vX(Iy=vit(l)

vY(1)=v2(T)

30 CONTINUE
NXOLD=VX (K) =VX(K=1])
DYOLD=VY (K} =VY (K=1)

X=VX(K)
Y=VY(K)
TANNIIM=0, 0
TANDFN=1 .0
MQUAN =0
1=1

? NXNEWSVX(])=X
X=VX(])
NDYNFW=VY (1) =Y
YsVvY ()
NOT=NXOLDL*NXNEWsNDYOLD#NYNEW
CROSS=DXOLNEDYNFW=DXNEW#DYOLD
HXOL D=DXNE
NYOLN=DYNEW
TFMP=TANNUMSDOT + CROSS#TANDEN
TANDFN=TANDEN#DOT=TANNUM®CR(OSS
TANNUM=TEMP
IF(CROSS .GE. N,0) GO TO K
MQUAN=MQUAN=2
0 TO 1A

4 MQUAN=MQUAD=]
-0 TO 8

A TF(DOT G6T. 0.0) GO TO 16
MQUAN=MQUAD+}

8 1F (TANNUMSTANDFMN LT. 0,0) GO TO 10
TF(TANDFN FQ, 0,0) GO TO 10
MQUANSMOUAD ]

9 I=1+1
TF(I LE. K) GO 10 2
a0 10 S0

11 NXNEW=VX(])=X
X=VX{T1)

NYNEW=VY (1) =Y
Y=VY (T}
NOT=DXOLD#NXNEW+DYOLD®OYNEW
CROSS=DXOLD*OYNFW=NXNEW*DYOLD
NXOLN=DANF W
NYOLN=DYNEW
TEMP=TANNUM#DOT ¢+ CROSS®TANDEN
TANDEN=TANMDEN#DNT=TANNUM®CROSS
TANNUM=TEMP
1F(CROSS .GE. 0.0) GO TO 14
IF(OOT GEe 040) GO TO 12
MQUAN=MOUAN=?
0 TO 8

12 «QuUAD=MAUAD=]
60 10 1k

14 1IF(DOT ,0T. 0,0) GO TO 8
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MQUAN=MQUAND ]

6 [F{TANNUMSTANDEN LT, 0,0) GN T0O 18
TF(TANDEN JEG. 0,0) GO TO 18
GO TO 9

1R MQUADP=MQUAD+]

10 1=[+1
TF(I LFEe K) GO TO 11

S0 (F(MQUAD .GT. =4) GO TO 60
TF(MOUAD LT, =5) GO TO 70
NY 40 =14k
VX(I)=V]I(Kel=T)
VY{[}=V2(Ke+l=])

an CONT INUF
RETURN

A0 TF(MQUAD LTe 3) GO TO 70
IF (MQUAD Ji.E. &) RFTURN

0 PRINT 101

101 FORMAT (10 «6SHWARNTINGs THE ROUNDARY OF THIS REGIUN IS NOT A SIMPLE
# CLOSFD CURVE)
=F TURN
FND
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SUBROUTINE TESTRGN(XeY s INsK)

[aoNeRale NeNe RelNe]

THIS SUBROUTINE DETERMINES WHETHER THE POINT XeY LIES WITHIN =
THE ARRITRARY POLYGON WITH VERTICES VASVY comcwcccccecvececcocwa
TN CUUNTERCLOCKWISE ORDERs BY DETERMINING WHETHER ==ceeceeecae
THE TOTAL ANGLE ABOUT XsY IS 0 OR 360 DEGREFS, ==eeeccwecceces
TANNUM AND TANDEN ARE THE NUMERATOR AND DENOMINATOR ==eeeecee=
OF THE TANGENT OF THE SUM OF THF ANGLES, ==e==eeeecececcccccce-
WRITTEN BY J. ALAN STEPPE ==eeececeeecccccsc-ccmceccaccccneaes
VERSION OF OCTOBER 41 1974 ~meececceccecarecerccrcccaanmcosnasas

COMMQON /VYXVY/ VX({99) +VY (99)
NXOLN=VX (K) =X
NYOLN=VY (K) =Y

TANNIM=0,0

TANDFN=],0

MQUAN=0

I=1

 ~ceme==

HQUAU IS FVE'N - - - W T D WD D D D o, G5 D e TS e D S W G D P D W D D D W W

2 DXNEW=VX(])=X
DYNEW=VY ([) =Y

noT=

DOXOLD#NXNFW+NDYNLD*DYNEW

CRUSS=DXOLD*NYNEW=NXNEW#DYOLD

NXOoL

N=DXNE W

DYOLD=DYNFW
TEMP=TANNUM#NOT +CRNSS#*TANDEN
TANNDFN=TANDEN®#DOT-TANNUMeCROSS
TANNUM=TEMP
IF(CROSS ,GE. 0,0) GO 10 6
TF(NOT JGE. 0.0) GO TO 4
MQUAN=MAYAD=2
0 TO 1A

4 MQUAN=MIUAD=]
~0 TO M

A TFIDOT 5T, 0.,0) GO TO 16
MQUAN=MAQUAD + )

R OIF(T

ANNIM2TANDEN .LT. 0.0) GO TO 10

TF(TANDFN .FQ. 0.,0) GO TO 10
MQUAN=SMOUAD + ]
3 I=T1e)

TF (1

LFe K) GO TO 2

N T S0
C weomam=e MOUAD [S ON) eemccceccevemcsccoercrcrcncctansrcrres ccecescvoneeacawse

11 DXNEWSVX(I)=X
NYNEFW=VY ([)=Y
NOT=NXOLN®DXMNFW+DYOLD*NYNEW
CROSS=DXOLD*NYNEW=NXNEW=NYOLD
DXOLN=DXNFW
NYOUN=DYNEW
TEMP=TANNUM#NOT +CROSS*TANDEN
TANDFN=TANNDEN#DOT -TANNUM=CROSS
TANNUM=TEMP
IF (CROSS .GF. 0,0) GO 70 14
IF(DOT GE. 0,0) GO TO 12
MQUAN=MQUAD=?
GO T0 8

12 MQUAND=MQUAD=1

GO T

016

14 TF(DNT +GT. 0,0) GO TO R
MGQUAN=MQUAD+1]

16 IF (TANNUM#TANDEN LLT. 0,0) GO TO 18
IF (TANDEN LEQ., 0,0) GO 7O 18
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18
10

89

GO TO 9

MQUAD=MQUAD+1

I=1+1
TF(I oLE.
1F (MQUAD
IN=0
RETURN
IN=1
RETURN
END

K) GO 70 11

26T,

0)

GO T0 99
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SURROUTINE BLKWRT(1+A)
( =wwee== SUMMARY CARDS TO RF OUTPUT ARE BLOCKED ==ececcsrceccccrcvemcaa-
C ======= [NTO LOGICAL RECORDS OF 34 CARD IMAGES EACH ==w~wrecwccceccaec-

INTEGER A(272) +BLKQUT (272}

TL=1+7

DO 1 J=Is1IL

K=K+])

SLKOUT (K)=A(J)

1 CONTINUE

ITF(K .GE., 272) GO TO 3

RETURN

ENTRY BLKEND

IF(K JLE. 0) GO TO &

KP1=K+1

DO 2 J=KP1.272

BL.XOUT (J)=10H

2 CONTINUE

3 WRITF (9) BLKOUT
ENTRY BLKSTR
K=0

% RETURN

£ NO)
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Program Notes for EXTRACT

The program EXTRACT consists of a main program, called EXTRACT,

and one subroutine: CNVRT.

EXTRACT. Roughly speaking, EXTRACT alternately advances the files ORIGNS
and ALLFAZ. It reads an origin time from ORIGNS, looks down ALLFAZ
until it finds that event, reads another origin time from ORIGNS, 1looks
further down ALLFAZ until it finds that event, and so on. If EXTRACT
encounters an event on ALLFAZ with a time much l;ter than the origin
time most recently read from ORIGNS, it will report that the desired
event is missing from ALLFAZ and proceed to the next origin time on ORIGNS.
Because of this procedure, a single erroneously late arrival time
(a year or month number in error, perhaps) could cause many events on
ORIGNS to be missed; i.e., not found on ALLFAZ, although actually there.
Therefore EXTRACT makes an effort to catch this error. Erroneously early
arrival times are not as serious a problem, since a single error of
this type can cause only one event to be missed.
The month numbers read in from data, on both ORIGNS and ALLFAZ, are
used as array subscripts in the subroutine CNVRT. It is important to
check that they are within the proper range, 1 through 12, since an

improper value could cause the program to abort.

CNVRT. This subroutine computes the time in seconds from the beginning
of January 1, 1969 to any given time between the beginning of March 1, 1900
and the end of December 31, 1999. It does not know the difference between

the Gregorian calendar and the Julian calendar.
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NXTRACT. The program NXTRACT is identical to EXTRACT except for the

following two statements:

102 FORMAT(1H1,15HPROGRAM NXTRACT) NXT 22

72 CONTINUE - NXT 119
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PROGRAM EXTRACT (ORIGNSsALLFAZsOUTPUT sSUBFAZyTAPES=0RIGNSsTAPEB= EXT
LALLFAZ s TAPFA=0UTRPUT 9 TAPET72SUBFAZ) EXT

C ————— -- FX‘RACT J P e L L LT S O |

C ======= A PROGRAM TO EXTRACT PHASE LISTS FOR GIVEN ORIGIN TIMES e===e=fXT

C wvwnsamwe QY J. ALAN STEpDF —-----‘---------q-------------------n--_----eXT

------- VERSINN OF SFPTEMRER 169 1975 swcecovsswvrcenecccsrrcncscccswe=fXT
INTEGER [QUAKE (R) sCARKD(RO0) 9yKARD (8) EXT
INTEGER FMT(3) EXT
INTEARER TIME +PTIME EXT
calL SECOND (TS) EXT
TBLANK=4H EXT
ICAL=3HCAL EXT
la=1494 EXT
TN=1HN EXT
1S=1HS EXT
IFMTI?2=10RH612) EXT

mmeme== SET UP FORMAT FOR READING HYPO71 SUMMARY CARNS =weccesscccce==fXT
FMT(1)=10H(8A10eT1, EXT
FMT (2)=10H3IT241Xe212 EXT
FMT () =10 1Xe12) EXT
WRITF (6e102) EXT

[u2 FORMAT (1H] + ISHPROGRAM EXTRACT) EXT
WRITE (As104) EXTY

104 FORMAT (1HO) EXT
PTIMF=10000000000 EXT
ASSIGN 28 TO LATE EXT
M[SS=1 EXT

------- TEST FOR HYPOFLLIPSF ERROR ELLIPSE DATA SHMMARY CARQS ====eee=fXT

cmeame= AN} CHANGF FORMAT [F NECESSARY ceccmrcweccmacrecccccemceameecesf XT
REWINYD S EXT
READ (Se106) LATNORS EXT

10 FORMAT (1AXeAl) EXT
IF (FOF(S)) 12414912 FXT

12 “EAD (S9106) LATNORS EXT
[F (FOF (9)) 92+¢14492 EXY
14 1F ((LATNORS.FQ.IN) .OR.(LATNORSQEQOIS)) FMT(2)=IFMT2 EXT
REWIMD 9 EXT

~wmewe= READ AN ORIGIN TIME AND CONVERT TO SECONDS =-==w=-=ce-ecaacccasfXT
1A PFAD (JFRR,=609sSeFMT) (TQUAKE (J) 9J=14R) ¢ IYReIMOsIDY s IHRe IMINWISEC EXT

IF (FOF (S)) 80418480 EXT

14 TF ((1.GT.IM0),0R, (IMO,GT.12)) GO TO 40 EXT
CALL CNVRT (IYRsIMOsIDY s IHR9 IMIN, ISEC,TIME) EXT

. ~=e===== [F THE LAST QUAKE WAS MISSINGs COMPARE THIS UNE ==e===s=mccaa<fXT
C mmme——— NIRECTLY WITH THE CURRENT EVENT ON ALLFAL =e==scccccccscaceaasfXY
20 TF (MISS.FQ.0) GO TO 5o EXT
~memecm= BEGIN SEARCHING ALLFAZ —weccceccccccscreencce-ceccccacccascananfXT
27 k=1 £xT
N=K+7 EXT

24 READ (ENR.=h49R9108) (CARD (L) sL=KoN) ¢MSTA9 IPWT s [RMK EXT
1eIYReIMOs IDY s THRs IMING ISEC FXT

108 FORMAT(RALN.114A4sTRIA1¢T6E3+A39T10,612) EXT
TF (FOF(8)) 90426490 EXT

2h 1F (IRMK.EQ.[CAL) GO TU 72 EXT
IF (TPWT.EQ.l4) GO TO 70 EXT

IF (MSTALFQ.IBLANK) GO TO 74 EXT

TF ((1e6T,IM0),0R, (IMO,6TL12)) GO TO 664 FXry
~=~==== CONVERT ARKRIVAL TIME TO SECONNS ===e=~eesesc-seccccsmaca=scee=fX]
CALL CNVKT (IYRsIMNeIDYsIHR» IMINyISECIPTIME) EXT

GO TO LATEs (28452) EXT

} ==e==== TEST WHETHER ARRIVAL TIME IS BEFORE ORIGIN TIME ===es=--=cee--fXT
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2R TF (PTIME.GE.TIME) GO TO 40 EXT

------- SKIP ONE UNWANTED PHASE LIST wewwcceccvcaccreccccconenc=cecace=fXT
30 PEAD (Rel10) MSTA EXT
IF (FOF(A)) 90432490 EXT

110 FORMAT (A4) EXT
32 IF (MSTA.FQ.IHLANK) GO TO 2?2 EXT
60 TO 30 EXT
weow—we TEST CORRESPONNDENCE OF ORIGIN TIME AND ARRIVAL T[ME ee=scceca=fgXT
40 TF (TIME+B0.LT.PTIME) GO TO SO EXT
42 WRITF (6+112) (IQUAKE (M) eM=144) 4 (CARD(L) 1L=KN) EXT
117 FORMAT (6H EVFNT+S5X93A104A695X08A10) EXT
- WRITE ONF. PHASF LIST TO SUBFAZ =wewesccwvccawecccccccncascccea=fXT
WRITF (7+114) (CARD(L) +l_=1+N) EXT

114 FORMAT(8A]0) EXT
114 FORMAT (RA10eT19vA4) EXT
44 READ (bel16) KARDWMSTA EXT
TF (FOF(8)) 4R4464+48 EXT

46 WRITF (7,116) KARD EXT
1F (MSTAFQ, [BLANK) GO TO 16 EXT

GO TO 44 EXT

4R WRITF (741184) EXT
118 FORMAT (1N ) EXT
GO 10 16 EXT
ewwewe= CHFECK FOR FRRONFUUS LATE ARRIVAL TIME =acceemreccecccaccccncca=fXT
S0 KOLD=K EXT
ASSIGN %2 TO LATE EXT

G0 T0 70 EXT

G2 ASSIGN 28 TO LATE EXT
S4 IF (TIMF+80,LT.PTIME) GN TO 58 EXT
IF (MISS.EQ.0) GO TO 56 EXT
MOLDN=KOLD+7 EXT
WRITF (64120) (CARD(L) «l.=KOLD+NOLD) » (CARD (L) o1 3K oN) EXT

120 FORMAT (1H093ILHPOSSIBLY BAD TIME ON PHASE CARDy 9X98A104/ EXT
117H TN SAME EVENT AS+24X+8A109/7) EXT

56 MISS=1 EXT
IF (PTIMEL.GE.TIMF) GO TO 42 EXT

GO 1N 40 EXT
cemcmae= WR[TE FRRORK MESSAGE FOR MISSING QUAKE =w=ceecwwcceccwscccccwe=fXT
58 WRITF (69122) TOUAKE » (CARD(L) sL=KsN) EXT
122 FORMAT(1HO s 30H®o0as ERROR == MISSING QUAKE»10X+8A10e/917X, EXT
1134 CURRENT CARD«11X98A10¢7+23H SKIPPING TO NEXT EVENT»/) FXT
MISS8=0 EXT

GO TN 16 EXT
----- «~ 11 LEGAL DATA ERROR MESSAGES eee-ccccemcacrecmescccecccnccccecea=fXT
AN WRITE (A,126) TQUAKE EX7
126 FORMAT (1HO»40HILLEGAL QOATA IN FIELD ON SUMMARY CARD 1841047) EXT
GO YC 16 EXT

~2 WRITE (6+126) IQUAKE EXT
GO0 10 82 EXT

66 WRITE (A9126) (CARD(L) +L=KsN) EXT
126 FORMAT (1HO+3SHILLEGAL DATA IN FIELD ON PHASE CARDSX+8A109/) EXT
IF (IRMK,EQ.ICAL) 6O TO 72 EXT

TF (MSTALEQ.IRLANK) GO TO 74 EXT
------- STORE PHASE CARDS WITHOUT TIME TO SECONDS ==<wec-—sccsccccacaw=fXT
70) K=Ke+R EXT
N=K+7 FXT

GO TO 24 FXT
—————— COPY CAL CARNS FROM ALLFAZ TO SUBFAZ =ve~wme-"e=cccaccacwcasaa=fXT
7?2 WRITF (7+4116) (CARD(L) +L=KsN) EXT
GU TO 24 EXT
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c

c
C

C

ceemeee WRITE ERROR MESSAGE FOR EXTRA INSTRUCTION CARD =weecccccecsew=fXT
T4 WRITF (6+128) (CARND(L) sL=KsN) EXT
128 FORMAT(1H +»SlHe#4 FXTRA BLANK CARD IN PHASE 0ATA == SKIPPEN ### HEXT
18A10) EXT

GO T0 24 EXT

wee===a= TF ORIGNS HAS ANOTHFR NONEMPTY FILEs REWIVD ALLFAZ IF w=eecew=fXT

emmcees NECFSSARYs AND BEGIN AGAIN cceccrncccncccwcwcsrccancanccccwanca=f XT
80 WRITF (6+130) EXT
130 FORMAT(1HO+21HEND OF FILE ON ORIGNS) EXT
A2 READ (+ERR436295+4FMT) (TQUAKE(J) oJ3198) v YR IMO9IOYeIHRIMINGISEC EXT
IF (EOF (9)) 92+84+92 EXY

84 IF ((14GT«IMO)OR,(IMO,GT.12)) GO TO 62 EXT
CALL CNVRT (IYR«IMO2IDYsIHR9IMINS ISFCyTIME) EXT

IF (TIMF.GT.PTIMF) GO TO 20 EXT
MISS=1 EXT
REWIND 8 EXT

GO0 T0 22 EXT
cememm= WRITE FNO OF RUN MESSAGES =wecescccvnacrconwrccrwcwcacesccccceeef XT
90 WRITF (6s132) EXT
132 FORMAT (/741K #esed EFRROR == END OF INPUT PHASE DATA) EXT
92 WRITF (6,134) EXT
134 FORMAT(//9+11H END OF RUN,L/) EXT
END FILE 7 EXT
REWIND 7 EXT
caLlL SECOND (TE) EXT
WRITF (64+136) TSHTE EXT

136 FORMAT(1A919HSTARTING CPU TIME =4F15.395H SEC+20X, EXT
J17HENDING CPU TIME =4F15.395H SEC) EXT
STOP EXT

ENOD EXT
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C

SUBROUTINE CNVRT

NIMENSION IDA(12)

NATA IDA/0+31+59¢90+120¢151918102129243927393040334/
[DAYZ=IDA(IMO) +IDY+365*]1 YR+ (IYR/4)=25203

IF ((IMOLLE+2) «AND, (MOD(IYRs4) .EQe0)})
ITIMF=ISEC+A0# (IMIN+H04THR) +IDAYZ#86400

RETURN
END

(TYR¢IMOsIDY s IHR IMING ISEC, I TIME)
----- == AIVFS TIME IN SECONDS FROM BEGINNING OF JANUARY 1)
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Program Notes for SETUP

The program SETUP consists of a main program, called SETUP, and

3 subroutines: ISORT, BINSRCH, and ALLSTA.

.SETUP. The main program is fairly straightforward, given an understanding
of the syntax and semantics of the SETUP "language".

1f alphanumeric character data is read in R format, it can be
treated just like integer numbers. Sorting these by increasing value
orders the character data in some particular way. This is essentially
alphabetical order in the CDC 7600, due to its method of representing
characters internally. Thus in SETUP a list of station names is sorted

and/or searched just as if it were a list of integer numbers.
ISORT. This subroutine sorts a list of integer numbers into ascending order.

BINSRCH. This subroutine determines whether an integer is included in
an ascending ordered list by a binary search technique. The length of
a part of the list containing the desired integer is repeatedly reduced

by a factor of 2.

ALLSTA. This subroutine copies the phase list of one event from SUBFAZ

to HYPOIN and does the ALL STATIONS processing on it.

61



OO0

¢

PROGRAM SETUP (INPUT sQUTPUT ySURFAZ +HYPOINySTATNS s TAPEL=INPUT ¢ TAPE 2=
SOUTPUT y TAPEI=SUBFAZ s TAPEG=HYPOINs TAPES=STATNS)
ewew=a= A PROGRAM TO MODIFY PHASE LISTS AND / OR -=werreccccccc=—ecema-
wemememe= SETUP AN INPUT NECK FOR HYPO71 OR HYPUELLIPSF =====eeccccecce
meecece BY J, ALAN STEPPE w-eccceccccccocecncnrecccsc-mwonccac-cenmnaa
cewece=e VEFRSION OF DECEMBER 171 1975 =vecececncicececrccccosescccccnea
INTEGFR CARD(8)
DIMENSION KARD(8) 4 TLIST(8+25)
DIMENSTION LIST{99)LCRD(T)
DIMENSION NSTAADD(99)
DIMENSION NSTA(301)sIFMT(2)
DATA NAMEA/®PHASE LIST®/
DATA NAMER/*ALL PHASES®/
NDATA NAMEC/®INSTRUCTIO®/
DATA NAMED/®N CARD #/
NATA NAMER/#, REPLACE #/
NDATA MAMES/®#STATION LIs/
DATA NAMEADD/#ADD STATIO®#/
NaTA NAMERPT/®#, REPEAT #/
NATA NAMEALL/%ALL STATIO®#/
CalLL SECOND(TS)
WRITE (2+105)
105 FORMAT (1H]+]13HPROGRAM SETUP)
WRITF (2+106)
106 FORMAT (1HO)
ICAL=IHCAL
IFMT {2) =2H4)
DO 20 I=1+8
20 KARD(I)=10H
J=0
mw=w=w= COPY FROM INPUT TO HYPOIN AND CMECK FOR SETUP DIRECTIVES ===w=
1 READ (1+101) CARD
101 FORMAT (8A109T10s12)
IF(EOF(1))18+3+18
3 IF(CARD(1) LEQ, NAMEA) GO TO 21
IF(CARD (1) .,EQ,NAMEB) GO TO 8
IF(CARD (1) LEQ, NAMES) GO T0 22
IF(CARN (1) ,NE.NAMEC) GO TO 7
IF (CARD(2) JNE,NAMED) GO TO 7
WRITF (49101) KARD
GO0 TO 1
7 WRITF(44101) CARD
60 TO 1
cem==== COPY STATION LIST FROM STATNS TO HYPOIN =—vesc-ccccccccveac=a
22 RFAD (Ss115) ISELCROLCRD
115 FORMAT(A1057410)
IF(ISFLCRD EQ. 10H1 ) GO TO 31
IF(ISFLCRD .EQ., 10H ) GO TO 32
IF(ISFLCRD .EQ., 10HBEGIN STAT) GO TO 31
WRITE (24116) TISELCRD
116 FORMAT(1X+s31HERROR o IMPROPER SELECTION CARDs10X+A10)
GO TO 19
31 IFMT(1)=10H(8A104T1eR
GO T0 33
32 IFMT(1)=10H(8A104T34R
13 WRITE (4+115) ISELCRD#LCRD
NS=1
34 READ (S IFMT)ICARDINSTA(NS)
IF(EOF (S5)) 24423124
23 WRITE (4+101) CARD
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IF(NSTA(NS) .EQ. 4R®2e» _AND, ISELCRD ,£Q. 10HBEGIN STAT) GU TO 34
NS=NSe+1
GO TO 34
24 WRITE (24109}
109 FORMAT (1X939HONE FILE FROM STATNS INCLUDED IN HYPOIN)
NS=NS=]
KSORT=0
GO TO 1
wmeaec= BEGIN PROCESSING FOR PHASE LIST DIRECTIVE =~=eccweccccccccces
«=e-=a= CHECK FOR REPLACE DIRECTIVE smssscecc-ceesmcmecmescccce-ccceaas
21 IF(CARD(2) .EQ. NAMER) GO TO 25
emem=a= CHECK FOR REPEAT DIRECTIVE =-mm=eceeemecscemsacemceccessesceacae
IF(CARD(2) +EQ., NAMERPT) GO TO 61
~wea=ce COPY ONE PHASE LIST FROM SUBFAZ TO HYPOIN eve-cccmccwccccceves
2 READ(3+101) KARDsIYR
IF (EOF (3) 154445
wmmeme= JYREQ.D IS USEN THROUGHOUT TO TEST FUR AN INSTRUCTION CARD ==
4 IF(IYR,EQ.0) GO TD 6
WRITE(49101) KARN
GO T0O 2
emme=e= CHECK FOR INSTRUCTION CARD DIRECTIVE ===eee-me-eecmcaacccacca-
6 RFAD(19101) CARD
GO0 7O 3
wsvecee BEGIN REPLACE =eccmecccecnccacwnernccvrrnrcctcncn -~ Sococonceemaanmn=
25 NDECODF (30+1079CARD (1) INLIST
107 FORMAT (20Xy12)
IF(NLIST LE. 0) GO TO 2
wwmewe= COPY CAL CARDS FROM SUBFAZ TO HYPOIN =ceeraccrrercccceecccnnn=
26 READ(39108)KARDeITEMeIYRy IRMK
108 FORMAT(8A109T1sRGeT109129T639A3)
IF(EOF (3))S+2745
27 IF(IRMK (NE, ICAL) GO TO 28
WRITE(49101)KARD

GO TO 26
em===== COPY REPLACEMFNT PHASE CARDS FROM INPUT TO HYPOIN ==e==eccemw-
awemee= AND SAVE STATION NAMES IN #L]ST# =emecccace—cccecccccacccacaa-

28 DO 29 L=1sNLIST
READ (1+108) CARD#LIST (L)
WRITE (49101)CARD
29 CONTINUE
ceeewee PUT REPLACFMENT STATIONS IN ALPHABETICA_ ORDER ======e=e=-c-eo
CALL TSORT(LISTHNLIST)
MSTART= (NLIST+1) /2
eema=ae BFGIN CHECKING PHASE CARNS AGAINST REPLACEMENT LIST =-=eeece--a
30 JF(IYR (EQ, 0) GO TO 6
cmecez= BFGIN BINARY SEARCH ===--ce-eceesceece—ea=eces=maomoan m——————
CALL BINSRCH(ITEMyINCLUDE sMSTART yMIDPTyNLIST,LIST!
IF (INCLUDE NE, 0) GO TO 40
WRITE (45101)KARD
40 READ(39108)KARDITEMy TYR
IF (EOF (3))593045
5 WRITE(2+102)
102 FORMAT (1X929HERROR y PHASF LIST FILE SHORT)
GO TO 19

covcanas BFGIN REPEAT mecceccaccwncccsccarcccsranraeresaetereceassreaceee

61 DECODE (309114+CARD(1))INRPT
114 FORMAT (20Xs14) o
KADO=0
KALL=0
READ (1¢101) CARD
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m==eme= CHECK FOR ALL STATIONS DIRECTIVE =ece=reecmc-ecsacacmccccconeen
IF(CAPD(1) .NE, NAMEALL) GO TO 35
KADD=1
KaLL=1
READ (1+101) CARD
weew=a= SORT STATION LIST INTO ALPHABETICAL OROER ===--e-eeeceaccecee-e
~====a= IF IT IS NOT ALREADY SORTED ==e==esccececcccamscaccaccmcmaccans
IF (KSORT (EQ. 1) GO TO 63
CALL 1SORT(NSTAWNS)
NSTART= (NS+1) /2
KSORT=1
G0 TO 63
we=e=e= CHECK FOR ADD STATIONS DIRECTIVE ==ee=cce-cce-ceccmcesccancnes
35 IF(CARD(1) (NE, NAMEADD) GO TO 63
w==wece [F ADD STATIONS DIRECTIVE APPEARSs SET ADD INDICATOR) ===eeac-

} =eeeea= RFAD NAMES OF STATIONSs AND READ ONE MORE INPUT CARD ====em=--

KADD=1
DECODE (20+110+CARD (1) )NADD
DO 62 M=]yNADD
RFEAD(19111) NSTAADD (M)

62 CONTINUE
RFEAD (1+101) CARD

eccw=ae TRANSFER NRPT PHASE I.ISTS =ecwrewcecsmascccccertscccennccccccca

63 D0 43 IRPT=]sNRPT
IF(KADD .EQ. 0) GO TO 69

caccews COPY CAL CARDS =ccccaccccccccocccccconncc crurancrterccvsssccnacwas

A4 READ (3+117) KARDINSKARD+IYR e IRMK, TIME

117 FORMAT(8A10+T1yR4eT10+129T639¢A3+T10+A10)
IF(EOF (3)) 546545

65 IF(IRMK ,NE, ICAL) GO TO 66
WRITE (4.101) KARD
GO0 TO 64

66 TF(KALL +EQ. 1) GO YO 39

cewcecee ANN THE STATIONS seccecmecaccavracwecccragececn e ercccccccnanccs
N0 67 M=]1yNADD
WRITE (49113) NSTAADD (M) s TIME

67 CONTINUE

cevwece=ee COPY PHASE LIST PSP RP T T TET TSR PR PR Y T PR LT L T P T P

68 IF(IYR .EQ. 0) GO TO 4l
WRITE (4+101) KARD

69 READ (3+101) KARDsIYR
IF(EOF (3))S+6B45

" eeecececae MAKE pHASE LIST MATCH STATION LIST T TR R T R Y e L L L L

39 CALL ALLSTA(KARDINSKARDsIYRsTIMEINSINSTAINSTART+IERR)
IF(IERR .NE. 0) GO TO S
wecwews WRITE INSTRUCTION CARD =eescccrcccaccsaqcacenc- ecescccesccccces
41 IF(CARD(1) .NE, NAMEC) GO TO 42
IF(CARD(2) ,NE, NAMED) GO TO 42
WRITE (4+101) KARD
G0 TO 43
42 WRITE (44101) CARD
43 CONTINUE
GO TO 1
seee=ee BEGIN ALL PHASES RESPONSE -weeecccccsccwasecscecvsecascacenccccas
8 READ(1+101) CARD
IF(CARD(1) JNE. NAMEC) GO TO 70
IF(CARD(2) (NE, NAMED) GO TO 70
9 READ(3+101) KARD
IF(EOF (31117910417
10 WRITE(4+101) KARD
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GO TO 9
70 IF (CARD(1) ,NE, NAMEADD) GO TO 11
ceecac= BFGIN AND STATIONS =weccccecceaccacama=ao~=-a cecccmcccmcmccccnan
DECODE (20+110+CARD (1)) NADD
110 FORMAT (13x412)

* w==wmo= RFAD NAMFS OF STATIONS TO BE ADDED ===mce=cesece=a -

DO 71 M=1,NADD
RFAD (19111) NSTAADD (M)
111 FORMAT (A4)
71 CONTINUE
READ (1+101) CaRD
IF (CARD (1) ,NE, NAMEC) GO TO 80
IF (CARD(2) NE, NAMED) 6O TO RO
" amme~== COPY CAL CARDS FROM SUBFAZ TQ HYPOIN *weccce-=reccceace-ccccces
72 READ (3+4112) KARDsIYR»IRMKoTIME
112 FORMAT(BA109T10+129T63+A39T10+A10)
IF(EOF (3))547345
73 TF(IRMK NE, ICAL) GO TO 74
WRITE (4+101) KARD
G0 TO 72
mmmceca AND THE ANDITIONAL STATIONS eemccec-eccceccsc-=—ceccssesneccee
74 DO 75 M=14+NADD
WRITF (44113) NSTAADD (M) »TIME
113 FORMAT (A4+SH P & ,A10)
7% CONTINUE

. =m===a= COPY ONE PHMASE LIST FROM SUBFAZ TO HYPOIN =====s--mcoecscesacea

76 WRITE (44101) KARD
IF(IYR EQ, 0) GO YO 77
READ (3+101) KARDIYR
IF(EOF(3)) 547645
77 RFAD (3+112) KARDSIYR»IRMK s TIME
IF (FOF (3)) 17473917
| m=e==ee= ADD STATIUNS WITH INSTRUCTION LIST FRUM INPUT =eecccsc-ccccnc.
meme=e= READ INSTRUCTION LIST =ee=meeecseceescescsccca-=cesscsesnccaans
80 J=J+1
DO 81 I=1.8
81 ILIST(I+.))=CARD(T)
RFEAD (1+4101) CARO
IF(EOF (1))82+80+82
cceseva= COPY CAL CARNS coccmemsvscacmacncenscwnsvaerenectasascrecscsccsene
82 RFAD (3¢112) KARDWIYR+IRMK s TIME
IF(EOF(3))S+83+5
83 IF(IRMK ,NF, ICAL) GO TO 84
WRITFE (4+4101) KARD
GO TO A’2
emeceee ADD THE ADDITIONAL STATIONS cecercesscccescacccccccssccccsccca
84 NO 8S M=]14NADD
WRITE (44113) NSTAADD (M) s TIME
85 CONTINUE
=e2==== COPY ONE PHASE LIST FROM SUBFAZ TO HYPOIN -=e===eeseees-eee-es
86 IF(IYR (EQ, 0) GO TQ 87
WRITE (4+101) KARD
READ (3+101) KARD#IYR
IF(EOF (3))S¢86+5
cecc—e= WRITE INSTRUCTION LIST -ccmerwececcecsccacncnsen eccacsrasccccacas
87 DO 88 K=1l+J
WRITE (49101) (ILIST(IsK)eI=1,8)
88 CONTINUE
RFAD (3+112) XKARDsIYReIRMK, TIME
IF(EOF (3))17+83,17
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C ======= BFGIN REGULAR ALL PHASES (NO ADD STATIONS) e=esccccceccccecas

11

KALL=0

C ====e== CHECK FOR ALL STATIONS DIRECTIVE ==ececccccccc-mecccmcanccceean

90

IF(CARD (1) (NE. NAMEALL) GO TO 91
KalLL=l

RFAD (19101) CARD

IF(KSORT LEQ. 1) GO TO 90

CALL TSORT(NSTANS)
NSTART=(NS+1)/2

KSORT=1

IF(CAPDN (1) NE, NAMFC) 60O TO 91
IF(CARD(2) JNE, NAMED) GO TO 91
INSCARD=1

GO TO 92

C - h - REAO INSTRUCTION LIST I P Y T P Y T YRy L 2 pee RN DL D T T

91

NENED|
DO 12 1=1,8

12 ILIST(I».J)=CARD(])

READ(1s101) CARD
IF(EOF (1))92+914+92

C - . . - COPY CAL CARDS FROM SUBFAZ TO HYPOIN .-_‘-..O-------\---‘-‘-—---

92

READ (3+117) KARDsNSKARDeIYR e IRMK,TIME
IF(EOF (3))5493,5

93 IF(IRMK .NE, ICAL) 6O TO 94

WRITE (44101) KARD
G0 TO 92

€ ======= COPY ONE PHASE LIST FROM SUBFAZ TO HYPOIN -e===sec-cececemnee-

96
14

95

IF(KALL +EQ, 1) GO TO 95

IF(IYR,EQ.,0) GO TO 15

WRITE(4+101) KARD

READ(3+101) KARDIYR

IF(EOF (3))Sel&eS

CALL ALLSTA(KARDsNSKARDyIYReTIME sNSoyNSTAWNSTARTHIERR)
IF(IERR NE, 0) GO TO S

IF{INSCARD .NE, 1) GO TO 1S

WRITE (49101) KARD

G0 TO 96

C cacanan= NRITE INSTRUCTION LIST T0 HYPOIN - D gy GD W ep T @ T D WS U TN WD G WY ET R S

15

16
96

17
103

18

104
19

1000

NO 16 K=1leJ

WRITE (49101) (ILIST(IsK)eI=1,8)
CONTINUE

READ (39117) KARNDSNSKARDsIYRs IRMK o TIME
IF(EOF(3))17+93017

WRITE(2+103)

FORMAT (1X+22HEND OF PHASF LIST FILE)
GO TO 19

WRITE(29104)

FORMAT (1X917HEND OF INPUT DECK)
ENDFILE 4

REWIND &

CALL SECOND(TE)

PRINT 10004+TS.TE

FORMAT (1X93HTS=9F20,5¢20X93MTE=9F20,95)
STOP

END
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21
22

23
264

25

26
27

28

SURROUTINE ISORT (XeNO)
NDIMENSION X (NQO)
INTEGER XTEMP
MO=NO
IF(MO=15)21+21+23
IF(MO=]1) 94 9422
MO=2% (MO/4) +)

GO TO 24

MO=24% (MO/8) +1
KO=NO=-MQ

Jo=1

I1=J0
IF(X(T)=X({I+MO)) 28928427
TEMP=X(])
X(I)=X(]+MO)
X({[+MO)=TEMP
[=1=M0
IF(1)2Res2P8426
J0=J0+1

IF{JO=K0) 2542592 .
RE TURN -
FND
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SUBROUTINE BINSRCH(ITEMs INCLUDE +MSTART ¢MIUPT¢NLISTsLIST)
C ===<=== DFTERMINES WHETHER AN ITEM IS INCLUDED TN AN ORDERED LIST ===e
C w==w=<e ABY A BINARY SEARCH TECHNIQUE e*erceccc-vcocccvacccacvcaccccavca-
DIMENSTON LIST(NLIST)
MIDPT=MSTART
IF (LIST(MIDPT)=ITEM)S2440451
S1 LIMITL=1
G0 T0 S4
52 LIMITUSNLIST
53 IF (MIDPT .GE. LIMITU) GO TO 60
LIMITLSMIDPT+]
MIDPTa (LIMITLSLIMITU) /2
IF(LIST(MIDPT)=ITEM)S3440¢54
S4 IF (LIMITL ,GE, MIDPT) GO TO 60
LIMITU=MIDPT=1
MIDPT=(LIMITLLIMITU) /2
IF(LIST (MIDPT) =ITEM) 5340454
40 INCLUDE=1
RE TURN
60 INCLUDE=0
RETURN
END
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SUBROUTINE ALLSTA(KARD «NSKARDIYReTIME yNSoNSTAJMSTART«TERR)
DIMENSION KARD(8) sNSTA(30]1)+ISTA(301)
DO 1 T=1eNS
1 ISTA(T)=0
2 CALL BINSRCH(NSKARD s INCLUDE +MSTART+MIDPTsNSsNSTA)
cwoe=ea [F THE STATION IS ON THE STATION LISTt =ececemccccccccacccanccsa
wwwame= COPY THE PHASE CARD TO HYPOIN cecveccaceaacecrnccccwercccsesa
IF(INCLUDE LEQ, 0) GO TO &
ISTA(MIDOPT) =1
WRITE (49101) KARD
101 FORMAT(8A109T19R4sT10+12)
4 RFAD (39101) XARDINSKARDsIYR
IF(EOF (3) 159645

S IFRR=)
RETURN
6 IF(IYR «NE, 0) GO TO 2
1ERR=0
emee=e= ADD THE REST OF THE STATION LIST =eececocecercaracccnccnccccnaa
DO 7 1=1sNS

IF({ISTA{]) NE, 0) GO TO 7
WRITF (44102) NSTA(T)TIME
102 FORMAT (R44SH P 4 ,A10)
7 CONTINUE
RETURN
ENOD
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